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Abstract

This paper refers to Heapsort, the Java code of which may be find in any
standard textbook on Data Structures, Analysis of Algorithms, or in [1].
References
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1. Definition of a hereditary worst-case heap

For the purpose of this paper, I assert that a heap of N > 1 nodes is
a certain permutation (usually represented as a 1-dimensional array with
indicies ranging from 1 to N) of first N positive integers.

A worst-case heap for the deconstruction phase! of Heapsort, to which I
refer as a worst-case heap, is any non-empty heap H that forces that decon-
struction phase to perform at least as many comparisons of keys as any heap
of the size of H would.

TAlso known a as RemoveAll
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Hereditary worst-case heaps for the deconstruction phase of Heapsort, to
which T refer to as hereditary worst-case heaps, are defined by induction.

1. The 1-node heap is a hereditary worst-case heap.

2. Any worst-case heap H such that removal of the largest element of H
results in a hereditary worst-case heap is a hereditary worst-case heap.

3. Nothing else is a hereditary worst-case heap.

RemoveAllRec: Remove of 12 took 6 comps.

RemoveAllRec: 12-glement heap deconstructed in 40 comps.
RemoveAllRec: Theoretic worst-case number of comps = 41
12-glement heap level-by-level:

Level 0: 12
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RemoveAllRec: Remove of 13 took 6 comps.

RemoveAllRec: 13-element heap deconstructed in 46 comps.
RemoveAllRec: Theoretic worst-case number of comps = 46
=>> Worst-case 13-element heap level-by-level:
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Creative sequence: =1, 2, 1, 1,1, 2,1, 1,1, 3, 1, 3=

=== Number of comparisons while sorting
=»» Theoretic worst-case number of comps
BUILD SUCCESSFUL (total time: @ seconds)

Figure 1: A worst-case heap of 13 nodes (shown on the lower part of this figure) and the
non-worst-case heap of 12 nodes (shown on the upper part of this figure); the latter is the
result or removing the maximal node from the former. Thus the former is not a hereditary
worst-case heap.

It follows that all worst-case heaps of 12 or less nodes are also hereditary
worst-case. However, not all worst-case heaps of more than 12 nodes are
hereditary worst-case. For instance, Figure 1 visualizes a 13-node worst-case
heap that is not hereditary worst-case. Furthermore, there are only 1017
hereditary worst-case heaps, all of them having 22 or less nodes.

Figure 2 shows the distribution of all hereditary worst-case heaps.
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I can't find any hereditary worst-case heap of size 23

Stats: the total number of hereditary worst-case heaps is 1017
hereditary worst-case heap of size 1
1 hereditary worst-case heap of size 2
2 hereditary worst-case heaps of size
3 hereditary worst-case heaps of size
6 hereditary worst-case heaps of size
6
4

—

hereditary worst-case heaps of size

hereditary worst-case heaps of size
18 hereditary worst-case heaps of size 8
36 hereditary worst-case heaps of size 9
48 hereditary worst-case heaps of size 10
32 hereditary worst-case heaps of size 11
12 hereditary worst-case heaps of size 12
12 hereditary worst-case heaps of size 13
12 hereditary worst-case heaps of size 14
8 hereditary worst-case heaps of size 15
56 hereditary worst-case heaps of size 16
112 hereditary worst-case heaps of size 17
144 hereditary worst-case heaps of size 18
96 hereditary worst-case heaps of size 19
120 hereditary worst-case heaps of size 20
192 hereditary worst-case heaps of size 21
96 hereditary worst-case heaps of size 22
0 hereditary worst-case heaps of size 23
Control sum = 1017
BUILD SUCCESSFUL (total time: 3 seconds)

=l Oy U W

Figure 2: A statistics of all hereditary worst-case heaps produced by a Java program.

Section 2 (pages 4 through 329) comprises a list of all 1017 hereditary
worst-case heaps. They were all produced by my Java program, except for
the first 1-node heap that I added manually; the remainder of the list is
an actual output of that program. The heaps are visualized as binary trees
and as 1-dimensional arrays. The term strategy refers to the sequence of
of indicies of pull downs? that, when consecutively applied to the 1-element
heap, produce the hereditary worst-case heap in question. The stats shown
on Figure 2 are at the end of that list, on page 329.

2Also known as unsifts.
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2. A list of all 1017 hereditary worst-case heaps

Hereditary worst-case heap # 1
1-element heap level-by-level:

Level O0: 1

1 heap: [1]
Strategy was: ()

run:
Worst-case heap generation for N = 22

Hereditary worst-case heap # 2
2-element heap level-by-level:

Level O0: 2
Level 1: 1~

2 heap: [2, 1]
Strategy was: (1)

Hereditary worst-case heap # 3
3-element heap level-by-level:

Level O0: 3
Level 1: 172

3 heap: [3, 1, 2]
Strategy was: (1, 1)

Hereditary worst-case heap # 4
4-element heap level-by-level:

Level O: 4
Level 1: 37772
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Level 2: 1~

4 heap: [4, 3, 2, 1]
Strategy was: (1, 1, 2)

Hereditary worst-case heap # 5
5-element heap level-by-level:

Level O: 5
Level 1: 4°°72
Level 2: 173

5 heap: [5, 4, 2, 1, 3]
Strategy was: (1, 1, 2, 2)

Hereditary worst-case heap # 6
6-element heap level-by-level:

Level O: 6
Level 1: 5b~""2
Level 2: 4°3 1~

6 heap: [6, 5, 2, 4, 3, 1]
Strategy was: (1, 1, 2, 2, 4)

Hereditary worst-case heap # 7
5-element heap level-by-level:

Level O: 5
Level 1: 4°°72
Level 2: 371

5 heap: [5, 4, 2, 3, 1]
Strategy was: (1, 1, 2, 4)

Hereditary worst-case heap # 8
6-element heap level-by-level:
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Level O: 6
Level 1: 5~°72
Level 2: 374 1~

6 heap: [6, 5, 2, 3, 4, 1]
Strategy was: (1, 1, 2, 4, 5)

Hereditary worst-case heap # 9
3-element heap level-by-level:

Level O0: 3
Level 1: 271

3 heap: [3, 2, 1]
Strategy was: (1, 2)

Hereditary worst-case heap # 10
4-element heap level-by-level:

Level O: 4
Level 1: 3~~~1
Level 2: 2©

4 heap: [4, 3, 1, 2]
Strategy was: (1, 2, 2)

Hereditary worst-case heap # 11
5-element heap level-by-level:

Level O: 5
Level 1: 4-~~1
Level 2: 273

5 heap: [5, 4, 1, 2, 3]
Strategy was: (1, 2, 2, 2)
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Hereditary worst-case heap # 12
5-element heap level-by-level:

Level O: 5
Level 1: 4-~~1
Level 2: 372

5 heap: [5, 4, 1, 3, 2]
Strategy was: (1, 2, 2, 4)

Hereditary worst-case heap # 13
4-element heap level-by-level:

Level O: 4
Level 1: 2°773
Level 2: 1°

4 heap: [4, 2, 3, 1]
Strategy was: (1, 2, 3)

Hereditary worst-case heap # 14
5-element heap level-by-level:

Level O: 5
Level 1: 4°~7°3
Level 2: 172

5 heap: [5, 4, 3, 1, 2]
Strategy was: (1, 2, 3, 2)

Hereditary worst-case heap # 15
6-element heap level-by-level:

Level O: 6
Level 1: 5~~"3
Level 2: 42 1~
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6 heap: [6, 5, 3, 4, 2, 1]
Strategy was: (1, 2, 3, 2, 4)

Hereditary worst-case heap # 16
7-element heap level-by-level:

Level O: 7
Level 1: 6773
Level 2: 475 172

7 heap: [7, 6, 3, 4, 5, 1, 2]
Strategy was: (1, 2, 3, 2, 4, 5)

Hereditary worst-case heap # 17
8-element heap level-by-level:

Level O: 8

Level 1: 6~~~ 7
Level 2: 4°°°b 1~~~2
Level 3: 3~

8 heap: [8, 6, 7, 4, 5, 1, 2, 3]
Strategy was: (1, 2, 3, 2, 4, 5, 3)

Hereditary worst-case heap # 18
9-element heap level-by-level:

Level O: 9

Level 1: [ I 7

Level 2: 67775 1~~=2

Level 3: 374

9 heap: [9, 8, 7, 6, 5, 1, 2, 3, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 3, 4)

Hereditary worst-case heap # 19
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaanaanaan 7
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Level 2: g~ 5 1~~nnnne 2
Level 3: 6°°°4 3"

10 heap: [10, 9, 7, 8, 5, 1, 2, 6, 4, 3]
Strategy was: (1, 2, 3, 2, 4, 5, 3, 4, 8)

Hereditary worst-case heap # 20
11-element heap level-by-level:

Level O: 11
Level 1: T R R 7
Level 2: *Jolalalalaiole 5 {rmmnnnn 9
Level 3: 6°°7°8 3~~~4

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 21
10-element heap level-by-level:

Level O: 10
Level 1: Qrrmn~maananaann 7
Level 2: - Jalalalalalale 5 {rnmnnnn 9
Level 3: 376 4°°

10 heap: [10, 9, 7, 8, 5, 1, 2, 3, 6, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 3, 4, 9)

Hereditary worst-case heap # 22
11-element heap level-by-level:

Level O: 11
Level 1: 10~~~ A r A A n A 7
Level 2: *Jalalalolaiale 5 {rnmnnnn 9
Level 3: 8776 4~~~3

11 heap: [11, 10, 7,
Strategy was: (1, 2
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Hereditary worst-case heap # 23
9-element heap level-by-level:

Level O: 9

Level 1: [ I 7

Level 2: 67775 1~~=2

Level 3: 43

9 heap: [9, 8, 7, 6, 5, 1, 2, 4, 3]
Strategy was: (1, 2, 3, 2, 4, 5, 3, 8)

Hereditary worst-case heap # 24
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaAnaanaan 7
Level 2: - Jatalalolalole 5 {rrnnnnn 5
Level 3: 6°°7°3 4~~

10 heap: [10, 9, 7, 8, 5, 1, 2, 6, 3, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 3, 8, 8)

Hereditary worst-case heap # 25
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ AR nAnaaaann 7
Level 2: (e Talalalalalole 5 {rnnnnnn 5
Level 3: 6°°"8 4°~"3

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 26

10
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10-element heap level-by-level:

Level 0: 10
Level 1: R 7
Level 2: - Jalalalalalale 5 {rnmannn 9
Level 3: 47°"6 37~

10 heap: [10, 9, 7, 8, 5, 1, 2, 4, 6, 3]
Strategy was: (1, 2, 3, 2, 4, 5, 3, 8, 9)

Hereditary worst-case heap # 27
11-element heap level-by-level:

Level 0: 11
Level 1: 10~~~ An A A 7
Level 2: *Jalaialalaiale 5 {rnmannn 9
Level 3: 8~""6 3°°"4

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 28
8-element heap level-by-level:

Level O: 8

Level 1: A 3
Level 2: 6775 1~~"2
Level 3: 4~

8 heap: [8, 7, 3, 6, 5, 1, 2, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 4)

b

Hereditary worst-case heap # 29
9-element heap level-by-level:

Level O: 9

11
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Level 1: S I 3

Level 2: 7°°°5 1~~"2

Level 3: 476

9 heap: [9, 8, 3, 7, 5, 1, 2, 4, 6]
Strategy was: (1, 2, 3, 2, 4, 5, 4, 4)

Hereditary worst-case heap # 30
10-element heap level-by-level:

Level O: 10

Level 1: [ Joiaiaiaiaialaliatalolatatale: 3
Level 2: S taiaaloiales 5 1~~mnmee 2
Level 3: 7776 4~=

10 heap: [10, 9, 3, 8, 5, 1, 2, 7, 6, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 4, 4, 8)

Hereditary worst-case heap # 31
9-element heap level-by-level:

Level O: 9

Level 1: g 3

Level 2: 7°°°5 1~~=2

Level 3: 674

9 heap: [9, 8, 3, 7, 5, 1, 2, 6, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 4, 8)

Hereditary worst-case heap # 32
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaaAsanaan 3
Level 2: - Jatalalolalole 5 {rnnnnnan 5
Level 3: 6~~~7 4~-

10 heap: [10, 9, 3, 8, 5, 1, 2, 6, 7, 4]

12
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Strategy was: (1, 2, 3, 2, 4, 5, 4, 8, 9)

Hereditary worst-case heap # 33
8-element heap level-by-level:

Level O: 8

Level 1: 6~~~ 7

Level 2: 4°°°b 3~""2

Level 3: 1~

8 heap: [8, 6, 7, 4, 5, 3, 2, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6)

Hereditary worst-case heap # 34
9-element heap level-by-level:

Level O: 9

Level 1: [ I 7
Level 2: 6°°°b 3~~"2
Level 3: 174

s

9 heap: [9, 8, 7, 6, 5, 3, 2, 1, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 4)

Hereditary worst-case heap # 35
10-element heap level-by-level:

Level 0: 10
Level 1: R 7
Level 2: fJalalalalalale 5 Zrnnnann 9
Level 3: 6°~""4 1~°

10 heap: [10, 9, 7, 8, 5, 3, 2, 6, 4, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 4, 8)

Hereditary worst-case heap # 36
11-element heap level-by-level:

13
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Level O: 11
Level 1: 1O~ AR A AnAnaan 7
Level 2: (e Talalalolalole 5 Zrnnnann 5
Level 3: 6°°"8 1~~~4

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 37
12-element heap level-by-level:

Level O: 12
Level 1: {{rrmnnnannaanaan 7
Level 2: grrmme 10 Zrnnnann 5
Level 3: 6~°"8 5~~~4 {~n

12 heap: [12, 11, 7, 9, 10, 3, 2, 6, 8, 5, 4, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 4, 8, 9, 10)

Hereditary worst-case heap # 38
13-element heap level-by-level:

Level O: 13
Level 1: {{rnrnnnnaanaann 19
Level 2: grrmnan 10 Frnnnnan 9
Level 3: 6~°"8 5~~~4 3~~~q

13 heap: [13, 11, 12, 9, 10, 7, 2, 6, 8, 5, 4, 3, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 4, 8, 9, 10, 12)

Hereditary worst-case heap # 39
14-element heap level-by-level:

Level O: 14
Level 1: {{rnnnmnnaanannn 13

Level 2: *Jalalatalate 10 {9~~~ nana 9
Level 3: 6°°°8 5~~~4 3~~~T 1~~

14 heap: [14, 11, 13, 9, 10, 12, 2, 6, 8, 5, 4, 3, 7, 1]

14
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Strategy was: (1, 2, 3, 2, 4, 5, 6, 4, 8, 9, 10, 12, 13)

Hereditary worst-case heap # 40
10-element heap level-by-level:

Level O: 10

Level 1: [ Joiaiaiaiaialaliatalolatatale: 7
Level 2: S I 5 3 s 2
Level 3: 1776 4~=

10 heap: [10, 9, 7, 8, 5, 3, 2, 1, 6, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 4, 9)

Hereditary worst-case heap # 41
11-element heap level-by-level:

Level O: 11

Level 1: IO Jaiaiaioioiaiaioiataioiatalaley 7
Level 2: grannnns 5 Kl 2
Level 3: 8~""6 4~~~1

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 42
12-element heap level-by-level:

Level O: 12

Level 1: i faiaiaioiaiaioioiataloiatataley 7
Level 2: g~ 10 3~ 2
Level 3: 8~""6 4~~~5 1~

12 heap: [12, 11, 7, 9, 10, 3, 2, 8, 6, 4, 5, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 4, 9, 8, 11)

15
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Hereditary worst-case heap # 43
13-element heap level-by-level:

Level O: 13

Level 1: {{rnrnnnnaananan 19
Level 2: grrmme 10 Frnmmnan 9
Level 3: 876 4~~"~5§ 3~~~q

13 heap: [13, 11, 12, 9, 10, 7, 2, 8, 6, 4, 5, 3, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 4, 9, 8, 11, 12)

Hereditary worst-case heap # 44
14-element heap level-by-level:

Level O: 14

Level 1: {{rnmnnnnnanannn 13
Level 2: *Jalalatalate 10 {9~~~ 9
Level 3: 876 4~~~5 3~~~T 1~~

14 heap: [14, 11, 13, 9, 10, 12, 2,
6

Strategy was: (1, 2, 3, 2, 4, 5, , 11, 12,

Hereditary worst-case heap # 45
9-element heap level-by-level:

Level O: 9

Level 1: [ I 7

Level 2: 6~~°b 37772

Level 3: 471

9 heap: [9, 8, 7, 6, 5, 3, 2, 4, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 8)

Hereditary worst-case heap # 46

3 6’ 4’ 5’ 3’ 7’ 1]
9, 8

13)
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10-element heap level-by-level:

Level O: 10
Level 1: R 7
Level 2: - Jalalalalalale 5 Zrnnnana 9
Level 3: 6°~"1 L~

10 heap: [10, 9, 7, 8, 5, 3, 2, 6, 1, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 8, 8)

Hereditary worst-case heap # 47
11-element heap level-by-level:

Level 0: 11
Level 1: 10~~~ An A A 7
Level 2: *Jalaialalaiale 5 Zrnnnana 9
Level 3: 6°°°8 4-~~1

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 48
12-element heap level-by-level:

Level O: 19
Level 1: {{rnrrnnnnanaanan 7
Level 2: *Jolalalolole 10 Zrnmnana 9
Level 3: 67778 4~~~§ 1~

12 heap: [12, 11, 7, 9, 10, 3, 2, 6, 8, 4, 5, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 8, 8, 9, 11)

Hereditary worst-case heap # 49
13-element heap level-by-level:

Level 0: 13
Level 1: {{rnmnananananan 19
Level 2: *Jolalalolole 10 Tananann 9
Level 3: 6°°"8 4~~°5 3~~~1
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13 heap: [13, 11, 12, 9, 10, 7, 2, 6, 8, 4, 5, 3, 1]

Strategy was: (1, 2, 3, 2, 4, 5, 6, 8, 8, 9, 11,

Hereditary worst-case heap # 50
14-element heap level-by-level:

Level O: 14
Level 1: R R L P NP 13

Level 2: *Jolalaloiole 10 19~~~ nnan 9
Level 3: 67778 4~~~§F 3~~~7 1~n

14 heap: [14, 11, 13, 9, 10, 12, 2,
6

Strategy was: (1, 2, 3, 2, 4, 5, , 11,

Hereditary worst-case heap # 51
10-element heap level-by-level:

Level O: 10
Level 1: Qrrmn~maananaann 7
Level 2: - Jalalalalalale 5 Zrnnnnnn 9
Level 3: 4°°"6 1°°

10 heap: [10, 9, 7, 8, 5, 3, 2, 4, 6, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 8, 9)

Hereditary worst-case heap # 52
11-element heap level-by-level:

Level O: 11
Level 1: 10~~~ A r A A n A 7
Level 2: *Jalalalolaiale 5 Zrnnnnnn 9
Level 3: 8"""6 1°°"4

11 heap: [11, 10, 7,
Strategy was: (1, 2

12)

4, 5, 3, 7, 1]
9

12,

13)
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Hereditary worst-case heap # 53
12-element heap level-by-level:

Level O: 19
Level 1: {{rmrnnannanaanan 7
Level 2: *Jolalaloiole 10 Zrnnnann 9
Level 3: 8~""6 5~~~4 1~~

12 heap: [12, 11, 7, 9, 10, 3, 2, 8, 6, 5, 4, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 8, 9, 8, 10)

Hereditary worst-case heap # 54
13-element heap level-by-level:

Level O: 13
Level 1: {{rnmnAn s anaaan 19
Level 2: *Jolalalolole 10 Tananann 9
Level 3: 8°""6 5~~~4 3~~~1

13 heap: [13, 11, 12, 9, 10, 7, 2, 8, 6, 5, 4, 3, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 8, 9, 8, 10, 12)

Hereditary worst-case heap # 55
14-element heap level-by-level:

Level O: 14
Level 1: R R L PPN PPN 13

Level 2: *Jolalalolole 10 19~~~ nnan 9
Level 3: 8°""6 5~~~4 3~~~7 ~n

14 heap: [14, 11, 13, 9, 10, 12,

2 , 4, 3,7, 1]
Strategy was: (1, 2, 3, 2, 4, 5, 6, 8, 9,

, 10, 12, 13)

0 O,
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Hereditary worst-case heap # 56
8-element heap level-by-level:

Level O: 8

Level 1: 6~~~ 7
Level 2: 4°°7b 1~~~3
Level 3: 27

8 heap: [8, 6, 7, 4, 5, 1, 3, 2]
Strategy was: (1, 2, 3, 2, 4, 5, 7)

Hereditary worst-case heap # 57
9-element heap level-by-level:

Level O: 9

Level 1: [ I 7

Level 2: 6-""b 1~~~3

Level 3: 274

9 heap: [9, 8, 7, 6, 5, 1, 3, 2, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 7, 4)

Hereditary worst-case heap # 58
10-element heap level-by-level:

Level O: 10
Level 1: Rt 7
Level 2: - Jalalalalalale 5 {rnmannn 3
Level 3: 6-""4 o~

10 heap: [10, 9, 7, 8, 5, 1, 3, 6, 4, 2]
Strategy was: (1, 2, 3, 2, 4, 5, 7, 4, 8)

Hereditary worst-case heap # 59
11-element heap level-by-level:

Level 0: 11
Level 1: 10~~~ AR A A A 7
Level 2: *Jolalalalalale 5 {ramannn 3

20
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Level 3: 6°°"°8 274

11 heap: [11, 10, 7,
Strategy was: (1, 2

N oo
~ o
o P
Nt

Hereditary worst-case heap # 60
10-element heap level-by-level:

Level O: 10

Level 1: 1 IO 7
Level 2: S I 5 1~nnnnns 3
Level 3: 2°°76 4~=

10 heap: [10, 9, 7, 8, 5, 1, 3, 2, 6, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 7, 4, 9)

Hereditary worst-case heap # 61
11-element heap level-by-level:

Level O: 11

Level 1: 10~~~ nnnnn s nans 7
Level 2: grannnns 5 1~ nnnns 3
Level 3: 8~""6 4~~~2

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 62
9-element heap level-by-level:

Level O: 9

Level 1: - M 7
Level 2: 6~°°b 1~~~3
Level 3: 472
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9 heap: [9, 8, 7, 6, 5, 1, 3
Strategy was: (1, 2, 3, 2, 4,

b

, 4, 2]
5,7, 8

Hereditary worst-case heap # 63
10-element heap level-by-level:

Level O: 10
Level 1: R 7
Level 2: - Jalalalalalale 5 {rnmannn 3
Level 3: 67772 4L~~~

10 heap: [10, 9, 7, 8, 5, 1, 3, 6, 2, 4]
Strategy was: (1, 2, 3, 2, 4, 5, 7, 8, 8)

Hereditary worst-case heap # 64
11-element heap level-by-level:

Level 0: 11
Level 1: 10~~~ Am A A 7
Level 2: *Jolalalolalale 5 {rmmannn 3
Level 3: 6°°°8 4°°°2

11 heap: [11, 10, 7, 9, 5, 1, 3, 6, 8, 4,
Strategy was: (1, 2, 3, 2, 4, 5, 7, 8, 8,
Hereditary worst-case heap # 65
10-element heap level-by-level:

Level O: 10

Level 1: 1 A 7

Level 2: SIS 5 177nnmee 3

Level 3: 4°°°6 2~

10 heap: [10, 9, 7, 8, 5, 1, 3, 4, 6, 2]
Strategy was: (1, 2, 3, 2, 4, 5, 7, 8, 9)

Hereditary worst-case heap # 66
11-element heap level-by-level:
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Level O: 11
Level 1: 1O~ AR A AnAnaan 7
Level 2: (e Talalalolalole 5 {rnnnnan 3
Level 3: 876 9~y

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 67
6-element heap level-by-level:

Level O: 6
Level 1: 5~~"3
Level 2: 174 2~

6 heap: [6, 5, 3, 1, 4, 2]
Strategy was: (1, 2, 3, 2, 5)

Hereditary worst-case heap # 68
7-element heap level-by-level:

Level O: 7
Level 1: 6°°°3
Level 2: 574 271

7 heap: [7, 6, 3, 5, 4, 2, 1]
Strategy was: (1, 2, 3, 2, 5, 4)

Hereditary worst-case heap # 69
8-element heap level-by-level:

Level O: 8
Level 1: 6~~~ 7
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Level 2: 5~~°4 2~~~1
Level 3: 3°

8 heap: [8, 6, 7, 5, 4, 2, 1, 3]
Strategy was: (1, 2, 3, 2, 5, 4, 3)

Hereditary worst-case heap # 70
9-element heap level-by-level:

Level O: 9

Level 1: [ I 7

Level 2: 6~~"4 2--~1

Level 3: 375

9 heap: [9, 8, 7, 6, 4, 2, 1, 3, 5]
Strategy was: (1, 2, 3, 2, 5, 4, 3, 4)

Hereditary worst-case heap # 71
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaAnaaanan 7
Level 2: - Jaialalalalole 4 gnamanan 1
Level 3: 6~~"b 3~~

10 heap: [10, 9, 7, 8, 4, 2, 1, 6, 5, 3]
Strategy was: (1, 2, 3, 2, 5, 4, 3, 4, 8)

Hereditary worst-case heap # 72
9-element heap level-by-level:

Level O: 9

Level 1: [ IR 7
Level 2: 6~""4 2~~~1
Level 3: 573

9 heap: [9, 8, 7, 6, 4,
Strategy was: (1, 2, 3
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Hereditary worst-case heap # 73
10-element heap level-by-level:

Level 0: 10
Level 1: Qrrm~mm~anananan 7
Level 2: - Jaialalalalale 4 gnmmnnnn 1
Level 3: 5°~°"6 37~

10 heap: [10, 9, 7, 8, 4, 2, 1, 5, 6, 3]
Strategy was: (1, 2, 3, 2, 5, 4, 3, 8, 9)

Hereditary worst-case heap # 74
8-element heap level-by-level:

Level O: 8

Level 1: /AN 3
Level 2: 6°°°4 2°~°~1
Level 3: 5°

8 heap: [8, 7, 3, 6, 4, 2, 1
Strategy was: (1, 2, 3, 2, 5, 4, 4)

Hereditary worst-case heap # 75
9-element heap level-by-level:

Level O: 9

Level 1: [ I 3
Level 2: 7°°~4 2°°~1
Level 3: 576

9 heap: [9, 8, 3, 7, 4,
Strategy was: (1, 2, 3

Hereditary worst-case heap # 76
9-element heap level-by-level:
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Level O: 9

Level 1: I 3

Level 2: 77774 2-~~1

Level 3: 675

9 heap: [9, 8, 3, 7, 4, 2, 1, 6, 5]
Strategy was: (1, 2, 3, 2, 5, 4, 4, 8)

Hereditary worst-case heap # 77
8-element heap level-by-level:

Level O: 8

Level 1: /AN 3

Level 2: b5~""6 2-~~1

Level 3: 4°

8 heap: [8, 7, 3, 5, 6, 2, 1, 4]
Strategy was: (1, 2, 3, 2, 5, 4, 5)

Hereditary worst-case heap # 78
9-element heap level-by-level:

Level O: 9

Level 1: [ I 3
Level 2: 77776 2°~~1
Level 3: 475

9 heap: [9, 8, 3, 7,
2

b 2’ s 4’ 5]
Strategy was: (1, 2 4

6 1
2 3’ 2 5’ 2 5’ 4)

Hereditary worst-case heap # 79
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnanAsanaan 3
Level 2: - Jatalalolalole 6 gmmmnnnn 1
Level 3: 7~~°5 4~
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10 heap: [10, 9, 3, 8, 6, 2, 1, 7, 5, 4]
Strategy was: (1, 2, 3, 2, 5, 4, 5, 4, 8)

Hereditary worst-case heap # 80
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ AR n A n A aaann 3
Level 2: (e Talalalolalole 6 Onmmnann 1
Level 3: 7°°°8 4°°°b

11 heap: [11, 10, 3, 9, 6, 2, 1, 7, 8, 4, 5]
Strategy was: (1, 2, 3, 2, 5, 4, 5, 4, 8, 9)
Hereditary worst-case heap # 81

10-element heap level-by-level:

Level O: 10

Level 1: 1 A 3

Level 2: (I 6 2~nnnnnn 1

Level 3: 4~~°7 5=~

10 heap: [10, 9, 3, 8, 6, 2, 1, 4, 7, 5]
Strategy was: (1, 2, 3, 2, 5, 4, 5, 4, 9)

Hereditary worst-case heap # 82
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ R AR A nAaaann 3
Level 2: *Jolalaialaiale 6 gnnmannn 1
Level 3: 8°°°7 5~~~4

11 heap: [11, 10, 3,
Strategy was: (1, 2
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Hereditary worst-case heap # 83
9-element heap level-by-level:

Level O: 9

Level 1: [ I 3
Level 2: 77776 2°~~1
Level 3: 574

9 heap: [9, 8, 3, 7, 6
Strategy was: (1, 2, 3,

Hereditary worst-case heap # 84
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaanaanaan 3
Level 2: - Jatalalolalole 6 gnmmnnnn 1
Level 3: 7~~~4 5~~

10 heap: [10, 9, 3, 8, 6, 2, 1, 7, 4, 5]
Strategy was: (1, 2, 3, 2, 5, 4, 5, 8, 8)

Hereditary worst-case heap # 85
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ AR A n A anann 3
Level 2: (s Talalalolalole 6 gnmmnnnn 1
Level 3: 77778 57774

11 heap: [11, 10, 3,
Strategy was: (1, 2

Hereditary worst-case heap # 86
10-element heap level-by-level:
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Level O: 10
Level 1: R 3
Level 2: - Jalalalalalale 6 gnnmnnan 1
Level 3: 5777 4L~

10 heap: [10, 9, 3, 8, 6, 2, 1, 5, 7, 4]
Strategy was: (1, 2, 3, 2, 5, 4, 5, 8, 9)

Hereditary worst-case heap # 87
11-element heap level-by-level:

Level O: 11
Level 1: 10~~~ AR A A A n s 3
Level 2: *Jolalalolaiale 6 gnnmnnnn 1
Level 3: 8°°"°7 4~~~§

11 heap: [11, 10, 3,
Strategy was: (1, 2

Hereditary worst-case heap # 88
8-element heap level-by-level:

Level O: 8

Level 1: 6~ 7

Level 2: 5774 3~~~1

Level 3: 27

8 heap: [8, 6, 7, 5, 4, 3, 1, 2]
Strategy was: (1, 2, 3, 2, 5, 4, 6)

Hereditary worst-case heap # 89
9-element heap level-by-level:

Level O: 9
Level 1: g~ 7
Level 2: 64 3~~~1
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Level 3: 275
9 heap: [9, 8, 7, 6, 4, 3, 1, 2, 5]
Strategy was: (1, 2, 3, 2, 5, 4, 6, 4)

Hereditary worst-case heap # 90
10-element heap level-by-level:

Level 0: 10
Level 1: R 7
Level 2: fJalalalalalale 4 Zrmnnnnn 1
Level 3: 6~~°5 2°°

10 heap: [10, 9, 7, 8, 4, 3, 1, 6, 5, 2]
Strategy was: (1, 2, 3, 2, 5, 4, 6, 4, 8)

Hereditary worst-case heap # 91
9-element heap level-by-level:

Level O: 9

Level 1: g~ 7

Level 2: 6~~"4 3~~~1

Level 3: 572

9 heap: [9, 8, 7, 6, 4, 3, 1, 5, 2]
Strategy was: (1, 2, 3, 2, 5, 4, 6, 8)

Hereditary worst-case heap # 92
10-element heap level-by-level:

Level O: 10

Level 1: [ Jaiaiaiaiaialoliatalolatatale: 7
Level 2: S Itaiaalohales 4 i iataiataloiaies 1
Level 3: b~""6 2=

10 heap: [10, 9, 7, 8, 4, 3, 1, 5, 6, 2]
Strategy was: (1, 2, 3, 2, 5, 4, 6, 8, 9)
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Hereditary worst-case heap # 93
8-element heap level-by-level:

Level O: 8

Level 1: 6°~""7n 7
Level 2: 5°°74 2°~"3
Level 3: 17

8 heap: [8, 6, 7, 5, 4, 2, 3, 1]
Strategy was: (1, 2, 3, 2, 5, 4, 7)

Hereditary worst-case heap # 94
9-element heap level-by-level:

Level O: 9

Level 1: (SIS 7

Level 2: 67774 27773

Level 3: 175

9 heap: [9, 8, 7, 6, 4, 2, 3, 1, 5]
Strategy was: (1, 2, 3, 2, 5, 4, 7, 4)
Hereditary worst-case heap # 95
10-element heap level-by-level:

Level O: 10

Level 1: 1 A 7
Level 2: (I 4 27nnnnnn 3

Level 3: 6°°°5 1~

10 heap: [10, 9, 7, 8, 4, 2, 3, 6, 5, 1]
Strategy was: (1, 2, 3, 2, 5, 4, 7, 4, 8)

Hereditary worst-case heap # 96
9-element heap level-by-level:
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Level O: 9

Level 1: I 7

Level 2: 67774 2~~~3

Level 3: 571

9 heap: [9, 8, 7, 6, 4, 2, 3, 5, 1]
Strategy was: (1, 2, 3, 2, 5, 4, 7, 8)

Hereditary worst-case heap # 97
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnA~Asanaan 7
Level 2: S Jaiaiaialainle 4 gnmmnnnn 3
Level 3: 5°°"6 {~n

10 heap: [10, 9, 7, 8, 4, 2, 3, 5, 6, 1]
Strategy was: (1, 2, 3, 2, 5, 4, 7, 8, 9)

Hereditary worst-case heap # 98
5-element heap level-by-level:

Level O: 5
Level 1: 4-~°3
Level 2: 271

5 heap: [5, 4, 3, 2, 1]
Strategy was: (1, 2, 3, 4)

Hereditary worst-case heap # 99
6-element heap level-by-level:

Level O: 6

32



M.A.Suchenek: Hereditary Worst-Case Heaps

Level 1: 5b~~"3
Level 2: 4°1 2~

6 heap: [6, 5, 3, 4, 1, 2]
Strategy was: (1, 2, 3, 4, 4)

Hereditary worst-case heap # 100
7-element heap level-by-level:

Level O: 7
Level 1: 6°773
Level 2: 475 2~1

7 heap: [7, 6, 3, 4, 5, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5)

Hereditary worst-case heap # 101
8-element heap level-by-level:

Level O: 8

Level 1: 6~~~ 7
Level 2: 4°°°b 2°°"1
Level 3: 3~

b

8 heap: [8, 6, 7, 4, 5, 2, 1, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 3)

Hereditary worst-case heap # 102
9-element heap level-by-level:

Level O: 9

Level 1: [ MO 7

Level 2: 6°°7b 2~~"1

Level 3: 374

9 heap: [9, 8, 7, 6, 5, 2, 1, 3, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 3, 4)

Hereditary worst-case heap # 103
10-element heap level-by-level:
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Level O: 10
Level 1: grrnmAnaAnaanaan 7
Level 2: - Jatalalolalole 5 gnmmnnnn 1
Level 3: 6°°"4 3~~

10 heap: [10, 9, 7, 8, 5, 2, 1, 6, 4, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 3, 4, 8)

Hereditary worst-case heap # 104
11-element heap level-by-level:

Level O: 11
Level 1: T R R R RN 7
Level 2: (e Tafalalolalole 5 gnmmnnnn 1
Level 3: 6°°"8 3°°"4

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 105
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAna~Aaanaan 7
Level 2: - Jatalalolalole 5 gmmmnnnn 1
Level 3: 3~~~ 4~~

10 heap: [10, 9, 7, 8, 5, 2, 1, 3, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 3, 4, 9)

Hereditary worst-case heap # 106
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ AR A~ A Anann 7
Level 2: (s Talalalolalole 5 gmmmnnnn 1
Level 3: 86 4°-~"3
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11 heap: [11, 10, 7, 9, 5, 2, 1, 8, 6, 4, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 3, 4, 9, 8)

Hereditary worst-case heap # 107
9-element heap level-by-level:

Level O: 9

Level 1: g~ e 7
Level 2: 6°°°5 2-~~1
Level 3: 473

9 heap: [9, 8, 7, 6, 5, 2, 1, 4, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 3, 8)

Hereditary worst-case heap # 108
10-element heap level-by-level:

Level O: 10

Level 1: g nnananns 7
Level 2: Sl 5 27 1
Level 3: 6773 4~=

10 heap: [10, 9, 7, 8, 5, 2, 1, 6, 3, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 3, 8, 8)

Hereditary worst-case heap # 109
11-element heap level-by-level:

Level O: 11

Level 1: 10~~~ nnnnnnnsns 7
Level 2: [ Jaaiatalahales 5 27 1
Level 3: 678 4~~~3

11 heap: [11, 10, 7,
Strategy was: (1, 2
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Hereditary worst-case heap # 110
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaanaanaan 7
Level 2: - Jatalalalalole 5 gnmmnnnn 1
Level 3: 4-°76 3~~

10 heap: [10, 9, 7, 8, 5, 2, 1, 4, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 3, 8, 9)

Hereditary worst-case heap # 111
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ AR A naanann 7
Level 2: (e Talalalolalole 5 gnmmnnnn 1
Level 3: 8~""6 3~~~4

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 112
8-element heap level-by-level:

Level O: 8

Level 1: AN 3
Level 2: 6°°°b 2°~~1
Level 3: 4~

8 heap: [8, 7, 3, 6, 5, 2, 1, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 4)

Hereditary worst-case heap # 113
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9-element heap level-by-level:

Level O: 9

Level 1: I 3

Level 2: 7°°°b 2~~~1

Level 3: 476

9 heap: [9, 8, 3, 7, 5, 2, 1, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 4, 4)

Hereditary worst-case heap # 114
10-element heap level-by-level:

Level 0: 10
Level 1: R 3
Level 2: - Jalalalalalale 5 gnnmnann 1
Level 3: 7776 4°~

10 heap: [10, 9, 3, 8, 5, 2, 1, 7, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 4, 4, 8)

Hereditary worst-case heap # 115
9-element heap level-by-level:

Level O: 9

Level 1: - I 3

Level 2: 7~~°5 2°°~1

Level 3: 674

9 heap: [9, 8, 3, 7, 5, 2, 1, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 4, 8)

Hereditary worst-case heap # 116
10-element heap level-by-level:

Level 0: 10
Level 1: R 3
Level 2: - Jaialalalalale 5 gnnnnnnn 1
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Level 3: 6°°°7 4~=

10 heap: [10, 9, 3, 8, 5, 2, 1, 6, 7, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 4, 8, 9)

Hereditary worst-case heap # 117
8-element heap level-by-level:

Level O: 8

Level 1: 6~~~ 7
Level 2: 4°°°b 3~~~1
Level 3: 27

8 heap: [8, 6, 7, 4, 5, 3, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6)

Hereditary worst-case heap # 118
9-element heap level-by-level:

Level O: 9

Level 1: g~ 7

Level 2: 6~~°5 3°~~1

Level 3: 274

9 heap: [9, 8, 7, 6, 5, 3, 1, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4)

Hereditary worst-case heap # 119
10-element heap level-by-level:

Level O: 10
Level 1: R 7
Level 2: - Jalalalalalale 5 Zrnnnnnn 1
Level 3: 674 2°°

10 heap: [10, 9, 7, 8, 5, 3, 1, 6, 4, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 8)
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Hereditary worst-case heap # 120
11-element heap level-by-level:

Level O: 11
Level 1: 10~~~ A~ A 7
Level 2: *Jolalalalalale 5 Zrnnnann 1
Level 3: 67778 9~~~4

11 heap: [11, 10, 7, 9, 5, 3, 1, 6, 8, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 8, 9)
Hereditary worst-case heap # 121

12-element heap level-by-level:

Level O: 12

Level 1: i Rk 7

Level 2: grnnnne 10 3~nnnnnn 1

Level 3: 67778 b~==4 2=-

12 heap: [12, 11, 7, 9, 10, 3, 1, 6, 8, 5, 4, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 8, 9, 10)

Hereditary worst-case heap # 122
13-element heap level-by-level:

Level O: 13
Level 1: R R L PPN PPN 19
Level 2: *Jolalalolole 10 Tananann 1
Level 3: 67778 5~~~4 3~~~9

13 heap: [13, 11, 12, 9, 10, 7, 1, 6, 8, 5, 4, 3, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 8, 9, 10, 12)

Hereditary worst-case heap # 123
10-element heap level-by-level:
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Level O: 10
Level 1: grrnmAnaAnaanaan 7
Level 2: - Jatalalolalole 5 Zrnnnann 1
Level 3: 27776 4~=

10 heap: [10, 9, 7, 8, 5, 3, 1, 2, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 9)

Hereditary worst-case heap # 124
11-element heap level-by-level:

Level O: 11
Level 1: T R R R RN 7
Level 2: (e Tafalalolalole 5 Zrnnnann 1
Level 3: 8"""6 4-°"2

11 heap: [11, 10, 7, 9, 5, 3, 1, 8, 6, 4, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 9, 8)
Hereditary worst-case heap # 125

12-element heap level-by-level:

Level O: 12

Level 1: 117 ronsnssssssss 7

Level 2: 9rrrnne 10 3~ 1

Level 3: 8°""6 4~~"5 2°"

12 heap: [12, 11, 7, 9, 10, 3, 1, 8, 6, 4, 5, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 9, 8, 11)

Hereditary worst-case heap # 126
13-element heap level-by-level:

Level O: 13
Level 1: {{rnnnmnnaanannn 19
Level 2: grrmmae 10 Frnnnnan 1
Level 3: 8~~"6 4~~°5 3~°"2

13 heap: [13, 11, 12, 9, 10, 7, 1, 8, 6, 4, 5, 3, 2]
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Strategy was: (1, 2, 3, 4, 4, 5, 6, 4, 9, 8, 11, 12)

Hereditary worst-case heap # 127
9-element heap level-by-level:

Level O: 9

Level 1: g~ e 7

Level 2: 6°°7b 37~~1

Level 3: 472

9 heap: [9, 8, 7, 6, 5, 3, 1, 4, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8)

Hereditary worst-case heap # 128
10-element heap level-by-level:

Level O: 10

Level 1: [ Jaiaiaiaiaialaliatalaiatatale: 7
Level 2: S I 5 Kl 1
Level 3: 67772 4~=

10 heap: [10, 9, 7, 8, 5, 3, 1, 6, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8, 8)

Hereditary worst-case heap # 129
11-element heap level-by-level:

Level O: 11

Level 1: IO Joiaiaioiaiaiaioiataioiatataley 7
Level 2: grannnns 5 Kl 1
Level 3: 678 4~~"~2

11 heap: [11, 10, 7,
Strategy was: (1, 2
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Hereditary worst-case heap # 130
12-element heap level-by-level:

Level O: 192
Level 1: {{rmmnnnnanaanann 7
Level 2: grrmme 10 Zrnnnnnn 1
Level 3: 6~°°8 4-~~~5 o~n

12 heap: [12, 11, 7, 9, 10, 3, 1, 6, 8, 4, 5, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8, 8, 9, 11)

Hereditary worst-case heap # 131
13-element heap level-by-level:

Level O: 13

Level 1: {{rnmnnnnnanannn 19
Level 2: grrmnee 10 Frnmmaan 1
Level 3: 6~°"8 4~~~5 3~~~9

13 heap: [13, 11, 12, 9, 10, 7, 1, 6, 8, 4, 5, 3, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8, 8, 9, 11, 12)

Hereditary worst-case heap # 132
10-element heap level-by-level:

Level O: 10
Level 1: grrnAAnaAnannnan 7
Level 2: - Jatalalalalole 5 Zrnnnnnn 1
Level 3: 4~~~6 2~~

10 heap: [10, 9, 7, 8, 5, 3, 1, 4, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8, 9)

Hereditary worst-case heap # 133
11-element heap level-by-level:
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Level O: 11
Level 1: 10~~~ A A A n s 7
Level 2: *Jolalalolaiale 5 Zrnnnnnn 1
Level 3: 8°"76 o ~~~4

11 heap: [11, 10, 7, 9, 5, 3, 1, 8, 6, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8, 9, 8)
Hereditary worst-case heap # 134

12-element heap level-by-level:

Level O: 12

Level 1: 117nrrsnnnnnsasns 7

Level 2: 9~ 10 3~ 1

Level 3: 8°""6 b~~=4 2=-

12 heap: [12, 11, 7, 9, 10, 3, 1, 8, 6, 5, 4, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8, 9, 8, 10)

Hereditary worst-case heap # 135
13-element heap level-by-level:

Level O: 13
Level 1: R R EPPSNPPN 19
Level 2: *Jolalaloiole 10 Tanannnn 1
Level 3: 8°""6 5~~~4 3~~~9

13 heap: [13, 11, 12, 9, 10, 7, 1, 8, 6, 5, 4, 3, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 6, 8, 9, 8, 10, 12)

Hereditary worst-case heap # 136
8-element heap level-by-level:

Level O: 8
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Level 1: 6~~~ 7
Level 2: 4-~°5 2~~~3
Level 3: 1~

8 heap: [8, 6, 7, 4, 5, 2, 3, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7)
Hereditary worst-case heap # 137
9-element heap level-by-level:

Level O: 9

Level 1: g~ e 7
Level 2: 6°°7°b 2°°-3
Level 3: 174

b s

9 heap: [9, 8, 7, 6, 5, 2, 3, 1, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4)

Hereditary worst-case heap # 138
10-element heap level-by-level:

Level O: 10

Level 1: g nnananns 7
Level 2: S I 5 27 3
Level 3: 67774 1"

10 heap: [10, 9, 7, 8, 5, 2, 3, 6, 4, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8)

Hereditary worst-case heap # 139
11-element heap level-by-level:

Level O: 11

Level 1: 10~~~ nnnnnnnsns 7
Level 2: grannnns 5 27 nnen 3
Level 3: 678 1~~~4

11 heap: [11, 10, 7,
Strategy was: (1, 2

44
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Hereditary worst-case heap # 140
12-element heap level-by-level:

Level O: 192
Level 1: {{rmmnnnnanaanann 7
Level 2: grrmme 10 gnmmnnnn 3
Level 3: 6~°°8 5~~~4 1~

12 heap: [12, 11, 7, 9, 10, 2, 3, 6, 8, 5, 4, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10)

Hereditary worst-case heap # 141
13-element heap level-by-level:

Level O: 13
Level 1: {{rnmnnnnnanannn 19
Level 2: grrmnee 10 Frnmmaan 3
Level 3: 6~°"8 5~~~4 o~~nq

13 heap: [13, 11, 12, 9, 10, 7, 3, 6, 8, 5, 4, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12)

Hereditary worst-case heap # 142
14-element heap level-by-level:

Level O: 14
Level 1: {{rnnnnnnnananan 13

Level 2: *Jalalatalate 10 {9~~~ 3
Level 3: 6~°"8 5~~~4 Tan~q 5

14 heap: [14, 11, 13, 9, 10, 12, 3, 6, 8, b5
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10,
Hereditary worst-case heap # 143

15-element heap level-by-level:

Level O: 15

Level 1: 11=rrrmnansnssss 14

Level 2: 9~~7nnn 10 137777727 3

Level 3: 67778 57~~4 77712 27~"1

, 4,7, 1, 2]
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15 heap: [15, 11, 14, 9, 10, 13, 3, 6, 8, 5, 4, 7, 12, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13)

Hereditary worst-case heap # 144
16-element heap level-by-level:

Level O: 16
Level 1: {] nAmARAAAAAAAAAA A A AA AN A~ 15

Level 2: * Ialaiateioloi it iaiataial 10 {3 ~r~mmnAaanaan 14
Level 3: 6~ 8 I 4 AN 12 27" 1
Level 4: 37~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 5, 4, 7, 12, 2, 1, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7)

Hereditary worst-case heap # 145
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR A A A AN AnAaAaAaAnAnAnAnan 15

Level 2: i Ralalaiaialaloiolalaloialole 10 {3rAnmnnnaanannn 14
Level 3: * Inhalataiaies 8 S iaiaiataiaiale 4 VAsiainiaiaie 12 Paiaiaiaialolel 1
Level 4: 37776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 7, 12, 2, 1, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 8)

Hereditary worst-case heap # 146
18-element heap level-by-level:

Level 0: 18
Level 1: {7 A AA AR AR AR AN A AA A A A An A~ aa A~ 15

Level 2: 16~~~ nnanan 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 promnnnn 4 /At 12 A 1
Level 4: 9°°°6 37~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 1, 9, 6, 3]

Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 8, 16)
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Hereditary worst-case heap # 147
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AN A A A A A A A A A AN~~~ 15

Level 2: i dalalaiaiaiiailololoiinte 10 {3 rrmmnnaaanaan 14
Level 3: 16~""~~"" 8 Errnnnns 4 [aaniee 12 gnnnmnn 1
Level 4: 9°"11 37""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 1, 9, 11, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 8, 16, 17)

Hereditary worst-case heap # 148
20-element heap level-by-level:

Level O: 20

Level 1: T T T L e PP 15

Level 2: 1K Jnlaiaiaialaleialalaloiatale 10 {3rnnnnanannannn 14
Level 3: 16~~~~~" 17 Errnnnnn 4 [ANiitiie 12 iiiiataiale 1
Level 4: 9°°11 8°""6 3°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 1, 9, 11, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 8, 16, 17, 18)

Hereditary worst-case heap # 149
18-element heap level-by-level:

Level O: 18
Level 1: AR T et et P P 15

Level 2: 11 Jaiaialolaloiaioloiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~~nnee 8 S iaiaiataiaiale 4 Aaiainiaiaie 12 Jalalalolalale 1
Level 4: 37779 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 1, 3, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 8, 17)

Hereditary worst-case heap # 150
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19-element heap level-by-level:

Level O: 19

Level 1: s R T e et e T 15

Level 2: i dalalaiaialaiololalaloialale 10 {3rnnnnanannannn 14
Level 3: 16~~~ 8 Errnnnnn 4 [ANiiie 12 iieiaiataiale 1
Level 4: 11~~"9 6~""3

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 1, 11, 9, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 8, 17, 16)

Hereditary worst-case heap # 151
20-element heap level-by-level:

Level O: 20
Level 1: {QAn AR AR AR AN AR A A A A A AN A~ 15

Level 2: ik: Jlalaiaiaiaioilolloiointe 10 {3 rrmmnnaannaan 14
Level 3: 16~~~~~" 17 Eornnnns 4 [aaniee 12 gnnnmnn 1
Level 4: 11~°79 6°""8 3°"

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 1, 11, 9, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 8, 17, 16, 19)

Hereditary worst-case heap # 152
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR AA A A s AcAaAaAaAnAnAnAnan 15

Level 2: i Ralalaialaialoiolalolololale 10 {3rAnmnnnaanannn 14
Level 3: * Inhalataaiaies 8 S iaiaiaiaiaiale 4 VAainiaiaiaies 12 Pialaiaiaialole 1
Level 4: 67773

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 7, 12, 2, 1, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 16)

Hereditary worst-case heap # 153
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18-element heap level-by-level:

Level O: 18
Level 1: o AT e e T 15

Level 2: 1 Jaiaialalaiolaioloiaiaialate 10 {3rnnnnanannannn 14
Level 3: 11~~mmnee 8 [ Jaiaiataiaiale 4 VAniniaiaiaias 12 ialalalelelote 1
Level 4: ©9°°~3 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 1, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 16, 16)

Hereditary worst-case heap # 154
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR RA AR A A AA A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiioilalloiinte 10 {3 rrmmnnaannaan 14
Level 3: 16~"""~"" 8 Eornnnns 4 [aaniee 12 gnnnmnn 1
Level 4: 9°"11 6~""3

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 1, 9, 11, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 16, 16, 17)

Hereditary worst-case heap # 155
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt T A MaleTat Ll ts 15

Level 2: 1K Jnlaiaiaialaleiolaloloiatale 10 {3rnnnnanannaann 14
Level 3: 16~~~~"" 17 bromnmnn 4 /AN 12 ilalalaiaiote 1
Level 4: 9°"11 6°~~"8 3°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 1, 9, 11, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 16, 16, 17, 19)

Hereditary worst-case heap # 156
18-element heap level-by-level:
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Level O: 18
Level 1: {T AR AR AR AN AN A A A A A AR A A A A~ A A~ 15

Level 2: i< Jalalaiaialaioilaloloiolote 10 {3 A~ mnnAannann 14
Level 3: 11~nonnee 8 Eronnnnn 4 [ 12 P iaialalaioiale 1
Level 4: 6°°79 3~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 1, 6, 9, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 16, 17)

Hereditary worst-case heap # 157
19-element heap level-by-level:

Level O: 19
Level 1: LB AR AN AR A A A A A A n A~~~ 15

Level 2: i dalaiaiaialaioiolalaloialale 10 {3rnnnnnnannaann 14
Level 3: 16~~~ " 8 brommmnn 4 /AN 12 2 1
Level 4: 11~~"9 3°°"6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 1, 11, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 16, 17, 16)

Hereditary worst-case heap # 158
20-element heap level-by-level:

Level O: 20
Level 1: {QAn AR RA AR AN A AA A A A A A A A AN A~ 15

Level 2: yk: Jlalaiaiaiaioilaloloiointe 10 {3 rrmmnnaaanaan 14
Level 3: 16~~~~~" 17 Errnnens 4 [aaniee 12 gnnnnnn 1
Level 4: 11~°°9 8776 3~"

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 1, 11, 9, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 7, 16, 17, 16, 18)

Hereditary worst-case heap # 159
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16-element heap level-by-level:

Level O: 16
Level 1: TR T et et T 14

Level 2: i (i alalaiaiolaialalalaiotolale 10 {3rnnnnnnannaanan 3
Level 3: grnnnnns 8 [ Jatalatalatele 4 rdehb il 192 Omamannn 1
Level 4: 67~

16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 8, 5, 4, 7, 12, 2, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 8)

Hereditary worst-case heap # 160
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AA A A A A A A A AN A A~ 14

Level 2: i1 jalalolalaiolololatololotele 10 {3 rr~mnaaaanaann 3
Level 3: 11~7nnnee 8 Eronnnnn 4 AN 12 isialalaioiale 1
Level 4: 6~°79

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 5, 4, 7, 12, 2, 1, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 8, 8)

Hereditary worst-case heap # 161
18-element heap level-by-level:

Level O: 18
Level 1: At N alolatats 14

Level 2: i1 Jalaiaiaiolalalalalaiatolal 10 {3rnnnnnnAnnaanan 3
Level 3: 157~ 8 brrmnann 4 A 12 ialalaiaitie 1
Level 4: 11~°"9 6"~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 5, 4, 7, 12, 2, 1, 11, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 8, 8, 16)

Hereditary worst-case heap # 162
17-element heap level-by-level:
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Level O: 17
Level 1: LG AR AR A A A A A A A A A A a A a A n A n A 14

Level 2: i1 Jalalaiaiolaialalaiaiatelol 10 {3rnnmnnnannaanan 3
Level 3: 11~~7nnee 8 pronnnnn 4 A 12 Pisiaitititis 1
Level 4: 97776

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 5, 4, 7, 12, 2, 1, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 8, 16)

Hereditary worst-case heap # 163
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A AR A AN~~~ 14

Level 2: i[:Jaialolelaialolaioiololotete 10 {3 rr~mnnannnanan 3
Level 3: 15~nnnnee 8 Errnnnnn 4 [ 12 iaialalaioiale 1
Level 4: 9°°11 6°°

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 5, 4, 7, 12, 2, 1, 9, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 8, 16, 17)

Hereditary worst-case heap # 164
16-element heap level-by-level:

Level O: 16
Level 1: {BA A AR AN A A A AN A A A AN AA AN~~~ 14

Level 2: * Ioiniaialoialalalois tinia 11 {3~ rmmnnaaananan 3
Level 3: I 8 10~~~ 4 (AN 12 Pisialalaioiale 1
Level 4: b5~°

16 heap: [16, 15, 14, 9, 11

s , 8, 10, 4, 7, 12, 2, 1, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 8

, 9, 10, 12, 12, 13, 10)

Hereditary worst-case heap # 165
17-element heap level-by-level:

Level O: 17
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Level 1: LB AR AR AR A A AN A AN A A A A A A~ 14
Level 2: i1 Jaiaiaialainialaiataiatolole 11 {3 rn~nmnAnaaanan 3
Level 3: 9rnnnnn 8 10~~~ 4 AN 12 ialalalaioiols 1
Level 4: 5°°76

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 4, 7, 12, 2, 1, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8)

Hereditary worst-case heap # 166
18-element heap level-by-level:

Level O: 18
Level 1: At Te R T o e 14

Level 2: i1 Jalaiaiaiolaialalaiaiatolol 11 {3rnnmnnnannannan 3
Level 3: 157~ 8 10~~~ 4 A 12 iaialaieii 1
Level 4: 97776 5~~

18 heap: (18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 7, 12, 2, 1, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16)

Hereditary worst-case heap # 167
19-element heap level-by-level:

Level O: 19
Level 1: {g AR AR AR A A A A A A A AN A AN A 14

Level 2: i I 4aialaialalaiolalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~nme 8 10~~~ 4 [ 12 P ialalalaiaiale 1
Level 4: 9~°°15 5~~~6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 7, 12, 2, 1, 9, 15, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17)

Hereditary worst-case heap # 168
20-element heap level-by-level:

Level O: 20

Level 1: e R T et e R P 14

Level 2: i1 Jalalaiaiolatalatelaiatolal 11 {3~nnnnanannaanan 3
Level 3: 16~~~~~" 17 10~~~ 4 A 12 Pisiaitititis 1
Level 4: 97715 5°°"6 8~~
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20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 9, 15, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 9)

Hereditary worst-case heap # 169
21-element heap level-by-level:

Level O: 21
Level 1: DO RN AR AAAAAAA AR AN AN AN AN A~ 14

Level 2: 5 Jalalaialoiaialaloiaiotolole 11 {3 ~r~mnnAnananan 3
Level 3: 18~~~~nm 17 10~~"nnme 4 [ 12 2~ 1
Level 4: 16~"156 5°~"6 8°""9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 16, 15, 5, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 9, 16)

Hereditary worst-case heap # 170
21-element heap level-by-level:

Level 0: 21
Level 1: DO NN AAAAAAA~~AAA~~~~~A~A~~~~ 14

Level 2: 5 Jalaiaialolaiolaiaiaiotolole 11 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 18 10~~~ 4 A 12 Pilaitit 1
Level 4: 9~°15 17°~"6 8°""5

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 17, 6, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 9, 18)

Hereditary worst-case heap # 171
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AN A A A A A A 14

Level 2: i< Jalaiaialolaialalaiaiotolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 A 12 Pilaitititis 1
Level 4: 97715 57717 87776

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 5, 17, 8, 6]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 9, 19)

Hereditary worst-case heap # 172
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAA AR AAAA A AA A A A A A A A A A~ 14

Level 2: i1:Jaialaialalaialaloiaiatolole 11 {3 ~r~mnnAnananan 3
Level 3: 17°7nnnme 8 10~~"nnme 4 [ 12 Pisialalaloiale 1
Level 4: 16~"156 B~~"6 97~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 7, 12, 2, 1, 16, 15, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 16)

Hereditary worst-case heap # 173
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN AN ANAAAAA A A A n A A 14

Level 2: i< Jalalaioiolalalalalaiololale 11 {3~AnmnAnannannan 3
Level 3: 1777777 18 10~~~ 4 (AN 12 2~nnnnnn 1
Level 4: 16°°15 5°°°6 9°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 16, 15, 5, 6, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 16, 9)

Hereditary worst-case heap # 174
21-element heap level-by-level:

Level O: 21

Level 1: DO AR AR A AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jniaiaialainialaliataiatolole 11 {3 ~nAnnnananannn 3
Level 3: 17~77nmn 18 10~~~ 4 A 12 27 1
Level 4: 16°°15 8°°"6 9°°°b

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 16, 15, 8, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 16, 18)
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Hereditary worst-case heap # 175
21-element heap level-by-level:

Level O: 21

Level 1: DDA AA AR AR A AN AR AN A AN AN A A A~ 14

Level 2: 5 Jatalaiaiainialalotaiatolole 11 {3 ~r~mnnananannn 3
Level 3: 17~7~7~m" 18 10~~~ 4 (AN 12 277 1
Level 4: 16715 5°°°8 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 16, 15, 5, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 16, 19)

Hereditary worst-case heap # 176
20-element heap level-by-level:

Level O: 20
Level 1: R T et et BT PP 14

Level 2: if-Jalalaiaiolalalalalaiolelale 11 {3~AnmnAnannannan 3
Level 3: 16~~~~~" 17 10~~~ 4 [t 12 it 1
Level 4: 9°°15 8°""6 5°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 9, 15, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 18)

Hereditary worst-case heap # 177
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAA AN AAAAAAAA A~ 14

Level 2: 5 Jalalaialolaialalaiaiatolole 11 {3rnnAnAnannaanan 3
Level 3: 18~~~~mn 17 10~~~ 4 A 12 Pislaitit 1
Level 4: 16715 8°""6 57779

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 16, 15, 8, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 18, 16)
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Hereditary worst-case heap # 178
21-element heap level-by-level:

Level O: 21
Level 1: DA AA NN A AN A A A~ AN AN~ 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 11 {3rnnmnanannaanan 3
Level 3: 16~~~~~" 18 10~""nmme 4 (A 12 Piiaitititis 1
Level 4: 97715 17°°°6 5°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 17, 6, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 18, 18)

Hereditary worst-case heap # 179
21-element heap level-by-level:

Level O: 21
Level 1: D AR AR AN AN A A A A A A A A n A 14

Level 2: i< Jalalaiaiolaialalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 18 10~~~ 4 (A 12 27 1
Level 4: 97715 8°°17 5°°°6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 8, 17, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 18, 19)

Hereditary worst-case heap # 180
20-element heap level-by-level:

Level O: 20

Level 1: {QrnAAARARAAAAAAAAA A A A A An A an A~ 14

Level 2: i1 Jalalaialolnialaiaiaiotolole 11 {3rnnAnAnannaanan 3
Level 3: 16~~~~~" 17 10~~~ 4 A 12 Pislaitit 1
Level 4: 9°°15 B~~"8 67"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 9, 15, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 19)
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Hereditary worst-case heap # 181
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AR AR AR A AR AR AN A AN AN A A~~~ 14

Level 2: L Jatalaialainialalotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: 18~~~~m- 17 10~~~ 4 AN 12 27 1
Level 4: 16°°15 5°°°8 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 16, 15, 5, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 19, 16)

Hereditary worst-case heap # 182
21-element heap level-by-level:

Level O: 21

Level 1: DO AR AR A A A A A A A a A 14

Level 2: K< Jaiaiaialainialatotaiatolole 11 {3 rr~mnnaaanaann 3
Level 3: 16~~~~~" 18 10~~~ 4 (AN 12 A 1
Level 4: 97715 17°°°8 6°°75

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 17, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 19, 18)

Hereditary worst-case heap # 183
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AR AAA AR AN A A AR A A A A~ 14

Level 2: 5 Jalaiaialoinialaiotaiotolole 11 {3 ~r~mnnanananan 3
Level 3: 16°~~""" 18 10~~~ 4 [ 12 2~ 1
Level 4: 9°°15 5°°17 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 5, 17, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 16, 17, 19, 19)
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Hereditary worst-case heap # 184
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatalole 11 {3 ~r~mnnananannn 3
Level 3: 157~ 8 10~~~ 4 (AN 12 Pisialalaiaiale 1
Level 4: 5°°79 6"

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 7, 12, 2, 1, 5, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17)

Hereditary worst-case heap # 185
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et PP 14

Level 2: I dalaiaioiolaialalalaiotolol 11 {3~nnmnanannannan 3
Level 3: 16~~~~~"" 8 10~~~ 4 (A 12 PAialaitiaie 1
Level 4: 156°°°9 6°°75

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 7, 12, 2, 1, 15, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16)

Hereditary worst-case heap # 186
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAm AR AR AA A AA A A A A A A AN A A~ 14

Level 2: i1:Jaiaiaiaiainialaieiaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 16°~~""" 17 10~~~ 4 [ 12 2~ 1
Level 4: 15°~"9 6°~°5 8°"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 15, 9, 6, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 9)

Hereditary worst-case heap # 187
21-element heap level-by-level:
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Level O: 21

Level 1: DO AN AA AR AN AN AN A AN AN A AN~ 14

Level 2: L Jaiaiaialainialalotaiatolole 11 {3 ~n~mnnanananan 3
Level 3: 18~~~~m- 17 10~~~ 4 AN 12 27 1
Level 4: 15°°16 6°°°5 8°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 15, 16, 6, 5, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 9, 17)

Hereditary worst-case heap # 188
21-element heap level-by-level:

Level O: 21
Level 1: DDA A AR AAA AR AN A AN AN A A~ 14

Level 2: K< Jatalaialainialatotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 16~~~""" 18 10~~~ 4 [ 12 2nnmnnne 1
Level 4: 15°~~9 17°°°5 8°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 17, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 9, 18)

Hereditary worst-case heap # 189
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AA AR AR AN AR AN A AN AN A A~ 14

Level 2: 5 Jaialaialainialalotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 16~~~""" 18 10~~~nnme 4 7ot 12 2~ 1
Level 4: 15°°"9 6°°17 8°°"5b

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 6, 17, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 9, 19)

Hereditary worst-case heap # 190
20-element heap level-by-level:
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Level O: 20
Level 1: {QRn AR AR AR A A A A A A AR A A~ A A~ 14

Level 2: i1: Jaiaiaiaiainialalotaiaiolole 11 {3 ~n~mnnanananan 3
Level 3: 17°7mnnee 8 10~~~ 4 [ 12 P ialalalaioiale 1
Level 4: 157716 6°~"5 9~~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 7, 12, 2, 1, 15, 16, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 17)

Hereditary worst-case heap # 191
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN A A AN A A A~ A~ AN 14

Level 2: i< Jalalaiaiolaialalaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 17777 18 10~~~ 4 A 12 Pisiaitititias 1
Level 4: 157716 6°°"5 9°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 15, 16, 6, 5, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 17, 9)

Hereditary worst-case heap # 192
21-element heap level-by-level:

Level O: 21
Level 1: DA AA NN AA N A A A~ AN AN 14

Level 2: i< Jalalaiaiolaialalaiaiatelal 11 {3rnnnnanannaanan 3
Level 3: 17~~~ 18 10~~~ 4 A 12 isialaiaitie 1
Level 4: 15°°16 8°""5 9°°°6

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 15, 16, 8, 5, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 17, 18)
Hereditary worst-case heap # 193

21-element heap level-by-level:

Level O: 21
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Level 1: DO AR AR AR AN AN A AN AN A AN A A A~ 14
Level 2: K< Jniaiaialainialalotaiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 17°77mmn 18 10~~~ 4 [ 12 2nnmnnnn 1
Level 4: 157716 6°°°8 9°°75

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 15, 16, 6, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 17, 19)

Hereditary worst-case heap # 194
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt atalo et 14

Level 2: iFJalalaiaiolaialalalaiatolale 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 17 10~~~ 4 A 12 Pisiaitititias 1
Level 4: 15°~°9 8°"°5 6°"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 15, 9, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 18)

Hereditary worst-case heap # 195
21-element heap level-by-level:

Level O: 21
Level 1: DO AN A AR AR AAA AR AN A AN AN A A~ 14

Level 2: L Jaialaiaiainialaltaiotolole 11 {3 ~rmmnnaaananan 3
Level 3: 18~~~ 17 10~~~ 4 [ 12 2nnmnnne 1
Level 4: 15°°16 8°°°5 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 15, 16, 8, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 18, 17)
Hereditary worst-case heap # 196

21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i< Jalaiaiololaiolaiaiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 16~~~~~" 18 107~~~ 4 A 12 Pilaititi 1
Level 4: 15°~"9 17°~°5 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 17, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 18, 18)

Hereditary worst-case heap # 197
21-element heap level-by-level:

Level O: 21
Level 1: D AR AN AR AN A A AN A A~ AN A 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 11 {3rnnmnnnannannan 3
Level 3: 16~~~~=" 18 10~~~ 4 A 12 iaialaieii 1
Level 4: 15°~~9 8~"17 6°°"°5

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 8, 17, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 18, 19)

Hereditary worst-case heap # 198
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR RA AN AN A A AR A A A A A A A~ 14

Level 2: i1: Jaiaiaiaialnialalotaiatolole 11 {3 ~rmmnnaaananan 3
Level 3: 16~~~~"" 17 10~~~ 4 [ 12 2nrmnnee 1
Level 4: 15°°"9 6°°°8 57~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 15, 9, 6, 8, B]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 19)

Hereditary worst-case heap # 199
21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 18~~~~~" 17 10~~~~nne 4 Tonnnnn 12 grAnannn 1
Level 4: 15°~16 6~""8 5-~~~9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 15, 16, 6, 8, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 19, 17)

Hereditary worst-case heap # 200
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AA AR AN AN A AN AN A AN AN A~ 14

Level 2: L Iniaiaialainialatiataiatolole 11 {3 rn~nnnananaann 3
Level 3: 16~~~~~" 18 10~~~ 4 7o 12 27 1
Level 4: 15°~~9 17°°"8 5°°76

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 17, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 19, 18)

Hereditary worst-case heap # 201
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~~~" 18 10~~~ 4 [ 12 2nnmnnnn 1
Level 4: 15°~79 6-~17 5~~~8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 6, 17, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 8, 17, 16, 19, 19)

Hereditary worst-case heap # 202
17-element heap level-by-level:
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Level O: 17
Level 1: LG AR AR A A A A A A A A A A a A a A n A n A 14

Level 2: i1 Jalalaiaiolaialalaiaiatelol 11 {3rnnmnnnannaanan 3
Level 3: 9~ onnne 8 10~~~nmmn 4 A 12 Pisiaitititis 1
Level 4: 6°°°b

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 4, 7, 12, 2, 1, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16)

Hereditary worst-case heap # 203
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A AR A AN~~~ 14

Level 2: i1 Jaiaiaiaiainialaiotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 157~ 8 10~~7nmne 4 AN 12 P iaialalaioiale 1
Level 4: 9°°°5 6"

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 7, 12, 2, 1, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16)

Hereditary worst-case heap # 204
19-element heap level-by-level:

Level O: 19

Level 1: s T T et et P 14

Level 2: I dalaiaiaiolaialalaiaiotolol 11 {3rnnnnAnannaanan 3
Level 3: 167~~~ "" 8 107~ 4 A 12 Pisiaitititis 1
Level 4: 97715 6°°°b

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 7, 12, 2, 1, 9, 15, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17)

Hereditary worst-case heap # 205
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR AN AN AN A A A A A AN A A~ 14

Level 2: i1: Jataiaiaiainialaltaiatolole 11 {3 ~r~mnnaaanannn 3
Level 3: 16~~~~"" 17 10~~~ 4 7ot 12 2nnmnnne 1
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Level 4: 9°°15b 6°""5 8-~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 9, 15, 6, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 9)

Hereditary worst-case heap # 206
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN ASAAAAAAA A A A n A 14

Level 2: i< lalalaiolalolalalalaiololol 11 {3rAnmnnnannannan 3
Level 3: 18~~~~=" 17 107"~~~ 4 (A 12 27 1
Level 4: 16°°15 6°°°5 8°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 16, 15, 6, 5, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 9, 16)

Hereditary worst-case heap # 207
21-element heap level-by-level:

Level O: 21

Level 1: DO NN AA AR AN AN A AN AN A AN A A A~ 14

Level 2: K< Inialaialainialatiataiaiolole 11 {3 rnAnmnAnanannns 3
Level 3: 16~~~~~" 18 10~~~ 4 AN 12 2nnmnnnn 1
Level 4: 9°°15 17°°°5 8°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 17, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 9, 18)

Hereditary worst-case heap # 208
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN A AN A AN AN A A~ 14

Level 2: i< lalolaialolalotalolalatalale 11 {3~ mmmma A nnaana 3
Level 3: 16~~~~~" 18 10~~~mnne 4 VAl 12 aiaiaiaiaiaiel 1
Level 4: 9~°°15 6-~17 8~~~§
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21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 6, 17, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 9, 19)

Hereditary worst-case heap # 209
20-element heap level-by-level:

Level O: 20
Level 1: T e et T BT PR 14

Level 2: i< Jalalaiaiololalalalaiololol 11 {3rAnmnnnannannan 3
Level 3: 17~77nmne 8 107"~~~ 4 (A 12 ialalolaialale 1
Level 4: 16°"15 6~""5 9~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 7, 12, 2, 1, 16, 15, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 16)

Hereditary worst-case heap # 210
21-element heap level-by-level:

Level 0: 21
Level 1: DO AR AAAAAAA~~AAAA~~~~A~A~~~~ 14

Level 2: 5 Jalaiaialolaiolaiaiaiotolole 11 {3rAnnnanaanannan 3
Level 3: 17777 18 10~~~ 4 A 12 Pilaitit 1
Level 4: 16~°15 6°~°5 9°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 16, 15, 6, 5, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 16, 9)

Hereditary worst-case heap # 211
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AN A A A A A A 14

Level 2: i< Jalaiaialolaialalaiaiotolol 11 {3rnnnnanannaanan 3
Level 3: 17777 18 10~~~ 4 A 12 Pilaitititis 1
Level 4: 167715 8°""5 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 16, 15, 8, 5, 9, 6]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 16, 18)

Hereditary worst-case heap # 212
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A AR A A A A n A 14

Level 2: i< Jalaiaiaiolaialalalaiotolale 11 {3~nnmnanannannan 3
Level 3: 17777n7" 18 10~~~ 4 (A 12 27 1
Level 4: 167715 6°°"8 97775

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 16, 15, 6, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 16, 19)

Hereditary worst-case heap # 213
20-element heap level-by-level:

Level 0: 20
Level 1: e Tttt el et et 14

Level 2: iF:Jalaiaiaiolaialaiaiaiatolol 11 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 17 10~~~ 4 A 12 Pilaitit 1
Level 4: 9°°15 8~~°5 67"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 9, 15, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 18)

Hereditary worst-case heap # 214
21-element heap level-by-level:

Level O: 21

Level 1: DO AR AR A AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jniaiaialainialaliataiatolole 11 {3 ~nAnnnananannn 3
Level 3: 18~~~~m- 17 10~~~ 4 A 12 27 1
Level 4: 16°°15 8°~°5 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 16, 15, 8, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 18, 16)
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Hereditary worst-case heap # 215
21-element heap level-by-level:

Level O: 21

Level 1: DDA AA AR AR A AN AR AN A AN AN A A A~ 14

Level 2: 5 Jatalaiaiainialalotaiatolole 11 {3 ~r~mnnananannn 3
Level 3: 16~~~~~" 18 10~~~ 4 (AN 12 277 1
Level 4: 9°°15 17°°°5 6°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 17, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 18, 18)

Hereditary worst-case heap # 216
21-element heap level-by-level:

Level O: 21
Level 1: DDA AN AR AAAAAAA AN AN AAA A A A~ 14

Level 2: 5 Jalalaialoinialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~""" 18 10~~~ 4 [ 12 2~ 1
Level 4: 9~°15 8°"17 6°°°5

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 8, 17, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 18, 19)

Hereditary worst-case heap # 217
20-element heap level-by-level:

Level O: 20
Level 1: {Qr R AR AR AR AN A A AR AN AN A A AN AN 14

Level 2: i ¥ Jalalaiaialalotalololatatale 11 {3~ nmnmanananana 3
Level 3: 16~~~~"" 17 10~~~ 4 (AN 12 2nnnnnnn 1
Level 4: 9°°1b 6°~~"8 b~°"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 9, 15, 6, 8, b]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 19)
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Hereditary worst-case heap # 218
21-element heap level-by-level:

Level O: 21
Level 1: DA AA NN A AN A A A~ AN AN~ 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 11 {3rnnmnanannaanan 3
Level 3: 18~~~~mn 17 10~""nmme 4 (A 12 Piiaitititis 1
Level 4: 16~"156 6°°°8 5°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 16, 15, 6, 8, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 19, 16)

Hereditary worst-case heap # 219
21-element heap level-by-level:

Level O: 21
Level 1: D AR AR AN AN A A A A A A A A n A 14

Level 2: i< Jalalaiaiolaialalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 18 10~~~ 4 (A 12 27 1
Level 4: 97715 17°°°8 5°°°6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 17, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 19, 18)

Hereditary worst-case heap # 220
21-element heap level-by-level:

Level O: 21

Level 1: D AN AR AR AN ASANAAAAAAAAn A 14

Level 2: i< Jalalaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 18 107"~~~ 4 (AN 12 27 1
Level 4: 9-°°15 6-~17 5~~~8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 9, 15, 6, 17, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 16, 17, 19, 19)
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Hereditary worst-case heap # 221
18-element heap level-by-level:

Level O: 18
Level 1: o AR T et e PP 14

Level 2: i1 Jalaiaiaiolalalalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 15777 8 10~~~ 4 (A 12 27 1
Level 4: 6°°°9 57~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 7, 12, 2, 1, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17)

Hereditary worst-case heap # 222
19-element heap level-by-level:

Level O: 19
Level 1: s TR T R e L L P 14

Level 2: i I 4alalaialalaiolaloiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~ 8 10~~~nnme 4 [ 12 Pisialalaloiale 1
Level 4: 15°~"9 5°°"6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 7, 12, 2, 1, 15, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16)

Hereditary worst-case heap # 223
20-element heap level-by-level:

Level O: 20

Level 1: {QrAnmAAAAAAAAnAnAaAaAaA AN nAnan 14

Level 2: i Jalalaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 17 107"~~~ 4 (AN 12 27 1
Level 4: 15°°"9 5°°"6 8°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 15, 9, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 9)

Hereditary worst-case heap # 224
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21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A AR A A A A A 14

Level 2: i< Jalalaiaiolaialalailaiotolale 11 {3rnnnnnnannaanan 3
Level 3: 18~~~~mn 17 10~~~ 4 A 12 Pisiaitititis 1
Level 4: 157716 5°°"6 8°""9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 15, 16, 5, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 9, 17)

Hereditary worst-case heap # 225
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A 14

Level 2: i< Jalaiaiaiolaialalailaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 (A 12 Pisiaitititias 1
Level 4: 15779 17°°"6 8°""b

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 17, 6, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 9, 18)

Hereditary worst-case heap # 226
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN AN~ A A~ A~ AN~ 14

Level 2: i< lalalaiaiolalalalalaiotolal 11 {3 nnmnnnannannan 3
Level 3: 16~~~~~" 18 10~~~ 4 (A 12 27 1
Level 4: 15°°"9 57717 87776

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 5, 17, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 9, 19)

Hereditary worst-case heap # 227
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20-element heap level-by-level:

Level O: 20

Level 1: s R T et L TP 14

Level 2: i1 Jaialaiaiolatalalalaiatolal 11 {3rnnnnnnannaanan 3
Level 3: 17~~7nnne 8 10~~~ 4 A 12 Pisiaitititis 1
Level 4: 157716 5°°"6 9°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 7, 12, 2, 1, 15, 16, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 17)

Hereditary worst-case heap # 228
21-element heap level-by-level:

Level O: 21
Level 1: DDA A AR AAA AR AN A AN AN A A~ 14

Level 2: K< Jatalaialainialatotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 17777 18 10~~~ 4 [ 12 2nnmnnne 1
Level 4: 15°°16 5°°"6 9°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 15, 16, 5, 6, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 17, 9)

Hereditary worst-case heap # 229
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AA AR AR AN AR AN A AN AN A A~ 14

Level 2: 5 Jaialaialainialalotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 177777 18 10~~~nnme 4 7ot 12 2~ 1
Level 4: 15716 8°""6 9°°°b

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 15, 16, 8, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 17, 18)

Hereditary worst-case heap # 230
21-element heap level-by-level:
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Level O: 21

Level 1: D AR AR A A A AN A A A A A A A A 14

Level 2: i< Jalalaiaiolaialalaiaiotolol 11 {3rnnmnnnannaanan 3
Level 3: 17~7~7mmn 18 10~~~ 4 A 12 Pislaitititis 1
Level 4: 157716 5°°"8 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 7, 12, 2, 1, 15, 16, 5, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 17, 19)

Hereditary worst-case heap # 231
20-element heap level-by-level:

Level O: 20
Level 1: {QAn AR AR AR AN AR A A A A A AN A~ 14

Level 2: iF: Jntaiaiaiainialalotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 16~~~""" 17 10~~~ 4 [ 12 2nnmnnne 1
Level 4: 15°°"9 8°""6 5°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 15, 9, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 18)

Hereditary worst-case heap # 232
21-element heap level-by-level:

Level O: 21
Level 1: DA AA NN AA N A A A~ AN AN 14

Level 2: i< Jalalaiaiolalalalaiaiatolal 11 {3rnnnnnnAnnaanan 3
Level 3: 18~~~=mn 17 10~~~ 4 A 12 isialaiaitie 1
Level 4: 15°°16 8°""6 5°°°9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 15, 16, 8, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 18, 17)
Hereditary worst-case heap # 233

21-element heap level-by-level:

Level O: 21
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Level 1: DO AR AR AR AN AN A AN AN A AN A A A~ 14
Level 2: K< Jniaiaialainialalotaiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 16~~~~"" 18 10~~~ 4 [ 12 2nnmnnnn 1
Level 4: 15°~°9 17°°°6 5°°78

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 17, 6, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 18, 18)

Hereditary worst-case heap # 234
21-element heap level-by-level:

Level O: 21
Level 1: DO AR AR AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jaiaiaialainialalotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 16~~~~"" 18 10~~~ 4 [ 12 P iaialalaioiale 1
Level 4: 15°~~9 8°°17 57776

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 8, 17, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 18, 19)

Hereditary worst-case heap # 235
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt T A MaleTat Ll ts 14

Level 2: i1 Jaialaiaiolalalalaiaiatolale 11 {3rnnnnnnAnnaanan 3
Level 3: 16~~~~=" 17 10~~~ 4 A 12 isialaiaitie 1
Level 4: 15°~"9 5°°°8 6°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 7, 12, 2, 1, 15, 9, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 19)

Hereditary worst-case heap # 236
21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i< Jalaiaiololaiolaiaiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 18~~~~mn 17 107~~~ 4 A 12 Pilaititi 1
Level 4: 15°"16 5°°°8 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 7, 12, 2, 1, 15, 16, 5, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 19, 17)

Hereditary worst-case heap # 237
21-element heap level-by-level:

Level O: 21
Level 1: D AR AN AR AN A A AN A A~ AN A 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 11 {3rnnmnnnannannan 3
Level 3: 16~~~~=" 18 10~~~ 4 A 12 iaialaieii 1
Level 4: 15°~~9 17°~"8 6°°"°5

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 17, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 19, 18)

Hereditary worst-case heap # 238
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN AN AN A A A A A n A 14

Level 2: i< Jalalaiaiolaialalailaiatolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 18 107~ 4 A 12 Pisiaitititis 1
Level 4: 15°""9 5°°17 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 7, 12, 2, 1, 15, 9, 5, 17, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 10, 16, 17, 16, 19, 19)

Hereditary worst-case heap # 239
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16-element heap level-by-level:

Level O: 16
Level 1: TR T et et T 14

Level 2: e R iiaialale 11 {3rnnnnAnannaanan 3
Level 3: I 8 pronnnn 10 (A 12 Pisiaititiis 1
Level 4: 4-~

16 heap: [16, 15, 14, 9, 11

s , 8,5, 10, 7, 12, 2, 1, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 8

, 9, 10, 12, 12, 13, 11)

Hereditary worst-case heap # 240
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AA A A A A A A A AN A A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: grrnannn 8 Eronnnn 10 AN 12 Pisialalaioiale 1
Level 4: 4°°"6

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 5, 10, 7, 12, 2, 1, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 8)

Hereditary worst-case heap # 241
18-element heap level-by-level:

Level O: 18
Level 1: At N alolatats 14

Level 2: i1 Jalaiaiaiolalalalalaiatolal 11 {3rnnnnnnAnnaanan 3
Level 3: 157~ 8 brrmmen 10 A 12 yisiaiaialalale 1
Level 4: 9°°"6 4~~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 7, 12, 2, 1, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 8, 16)

Hereditary worst-case heap # 242
19-element heap level-by-level:

Level O: 19
Level 1: 18 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i I dalalaiololaiolalaiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 16~~~ 8 bronnon 10 7o 12 alalaiaiaiale 1
Level 4: 9715 4~~"6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 7, 12, 2, 1, 9, 15, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 8, 16, 17)

Hereditary worst-case heap # 243
20-element heap level-by-level:

Level O: 20

Level 1: {Qrn AR AR AN AN A AN A A A AN A A AN A~ 14

Level 2: iF: Jaiaiaiaialniaialiataiatolole 11 {3 rn~nnnananaann 3
Level 3: 16~~~~~" 17 Eronnne 10 AN 12 Pialalalaioiole 1
Level 4: 9°°15 8°°"6 4°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 7, 12, 2, 1, 9, 15, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 8, 16, 17, 18)

Hereditary worst-case heap # 244
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN A A A A A A A A A AN A A~ 14

Level 2: i1 Jaiaiaiaiainialaltaiatolole 11 {3 ~rmmnnaaananan 3
Level 3: 15~~nnnne 8 Eronnnn 10 AN 12 P iaialalaiaiale 1
Level 4: 4-~79 6"~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 7, 12, 2, 1, 4, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 8, 17)

Hereditary worst-case heap # 245
19-element heap level-by-level:

Level O: 19
Level 1: 18 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 17 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 16~~~~~=" 8 I 10 [ANaiaiaiae 12 Paiaiaiaiaiolel 1
Level 4: 15°°°9 6°""4

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 7, 12, 2, 1, 15, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 8, 17, 16)

Hereditary worst-case heap # 246
20-element heap level-by-level:

Level 0: 20
Level 1: {QrnAm AR AR ARAAAAAAAAAAAn A~ an A~ 14

Level 2: if:Jalalaiaiolnialaleiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 16°~~"~" 17 Ernnnnn 10 [ 12 ialaiaialaiala 1
Level 4: 15°°"9 6°°"8 4-~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 7, 12, 2, 1, 15, 9, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 8, 17, 16, 19)

Hereditary worst-case heap # 247
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR A A AN A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 ~rmmnnaaananan 3
Level 3: grrnnnan 8 Eronnnn 10 AN 12 isialalaioiale 1
Level 4: 6°°"4

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 5, 10, 7, 12, 2, 1, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 16)

Hereditary worst-case heap # 248
18-element heap level-by-level:

Level O: 18
Level 1: 17 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 16 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 1b~~rmnens 8 brrrnne 10 VAaiaiaiaiale 12 Jalalaloiolale 1
Level 4: 9°~"4 6~"

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 7, 12, 2, 1, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 16, 16)

Hereditary worst-case heap # 249
19-element heap level-by-level:

Level 0: 19
Level 1: {8 AR AR AAAA AN A AAAAAAAn A~ aa A~ 14

Level 2: i dalalaielolaiolalaiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 16°~~~~mn 8 Erosnnn 10 A 12 P ialalalaiaiale 1
Level 4: 97715 67774

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 7, 12, 2, 1, 9, 15, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 16, 16, 17)

Hereditary worst-case heap # 250
20-element heap level-by-level:

Level O: 20

Level 1: {QRR AR AR A A AN A AN A AN AN A A A A A~ 14

Level 2: iF: Jniaiaiaiainialalataiatolole 11 {3 rnAnmnAnanannns 3
Level 3: 16~~~~~" 17 Eronnnn 10 AN 12 Pisialalaiaials 1
Level 4: 9°°15 6°°°"8 4-~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 7, 12, 2, 1, 9, 15, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 16, 16, 17, 19)

Hereditary worst-case heap # 251
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A AN A AR A A A A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 ~r~mnnaaanannn 3
Level 3: 15~nmnnee 8 Ernnnnn 10 7ot 12 Piaialalaioiale 1
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Level 4: 6°°79 4~=

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 7, 12, 2, 1, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 16, 17)

Hereditary worst-case heap # 2562
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tttt 14

Level 2: i idalalaiaiolalolalalaiololole 11 {3rAnmnnnannannan 3
Level 3: 16~~~~~mn 8 - Jaiataiale 10 [Aiaiaile 12 Yiaialalalalale 1
Level 4: 15~°"9 4~""6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 7, 12, 2, 1, 15, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 16, 17, 16)

Hereditary worst-case heap # 253
20-element heap level-by-level:

Level 0: 20
Level 1: e Tttt el et et 14

Level 2: iF:Jalaiaiaiolaialaiaiaiatolol 11 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 17 Eronnnn 10 A 12 ialolaialalala 1
Level 4: 157°"9 8°""6 4~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 7, 12, 2, 1, 15, 9, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 11, 16, 17, 16, 18)

Hereditary worst-case heap # 254
16-element heap level-by-level:

Level O: 16
Level 1: 11 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 15
Level 2: 9 AAAAAAAAAAAAAA 10 13 AAAAAAAAAAAAAA 14
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Level 3: 6~~~ 8 S 4 VAtialaiaiaie 12 Clalainialaiale: 1
Level 4: 2=~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 5, 4, 7, 12, 3, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14)

Hereditary worst-case heap # 255
17-element heap level-by-level:

Level 0: 17
Level 1: LG AR AR AN AR A AN AAAAAAAAn A~ an AN 15

Level 2: i Raiaieiaiaialotelalaloialols 10 {3rnnnnanaanaann 14
Level 3: grnnnnnn 8 [ Jatalatalatole 4 7oA 192 Zrmnmana 1
Level 4: 27776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 7, 12, 3, 1, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 8)

Hereditary worst-case heap # 256
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AR AN A AN A AN AN A A AN 15

Level 2: i< Jolalaiaialaiololalolaiolte 10 {3 rnAnnnaanaann 14
Level 3: 11~nmnnee 8 Errnnnnn 4 [ 12 K olalaiaiaiale 1
Level 4: 9776 2"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 3, 1, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 8, 16)

Hereditary worst-case heap # 257
19-element heap level-by-level:

Level O: 19
Level 1: s R T e e e TP 15

Level 2: i dalalalaiaialoielalaloialols 10 {3rnnnnanaanaann 14
Level 3: 16~~~~nm 8 brommmnn 4 /AN 12 I ialelalaialate 1
Level 4: 9°"11 2776

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 3, 1, 9, 11, 2, 6]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 8, 16, 17)

Hereditary worst-case heap # 258
20-element heap level-by-level:

Level O: 20
Level 1: {QAn A AR AR A A AA A A A A A AN A A~ 15

Level 2: yk: Jlalaiaiaiaioilalloiointe 10 {3 ~n~mnnaannaan 14
Level 3: 16~~""~" 17 Eormnnns 4 [aaniee 12 3nnnnmnn 1
Level 4: 9°"11 8776 2="

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 3, 1, 9, 11, 8, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 8, 16, 17, 18)

Hereditary worst-case heap # 259
18-element heap level-by-level:

Level 0: 18
Level 1: {7 ~r AR AAAAAAAA~a~~~~AA~an~~aan 15

Level 2: (- jalaialaioialoloioloiaiolole 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 promnnnn 4 /At 12 I ialalalalalale 1
Level 4: 2°°°9 67~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 3, 1, 2, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 8, 17)

Hereditary worst-case heap # 260
19-element heap level-by-level:

Level O: 19
Level 1: {g AR AR AR AN A AN A A A AN A A AN~ 15

Level 2: i dalalalaiaioiolelaloliei 10 {3 rnAnnnaanaann 14
Level 3: 16~~~~~"" 8 Ernmens 4 [aanie 12 3nnnmnnn 1
Level 4: 11~°°9 6°""2

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 3, 1, 11, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 8, 17, 16)



M.A.Suchenek: Hereditary Worst-Case Heaps 84

Hereditary worst-case heap # 261
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt A SaleTat L it 15

Level 2: i F-Jalaialelaiaiaiaialaisiolole 10 {3rnnnnanannaann 14
Level 3: 16~~~~~" 17 pronmmnnn 4 At 12 K Jalalalalalole 1
Level 4: 11~°"9 6°°"8 27~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 3, 1, 11, 9, 6, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 8, 17, 16, 19)

Hereditary worst-case heap # 262
17-element heap level-by-level:

Level 0: 17
Level 1: T ettt atalalal 15

Level 2: s iiiaiaialaioialolaioloiatolole 10 {3rnnnnanaanaann 14
Level 3: grnnnnnn 8 [ Jatalatalatele 4 T 192 Zrmnnann 1
Level 4: 67772

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 7, 12, 3, 1, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 16)

Hereditary worst-case heap # 263
18-element heap level-by-level:

Level O: 18
Level 1: LT AR A R AN AN A A AR AN AN A AN AN~ 15

Level 2: i< Jlalaiaialaiolalaloloiolte 10 {3 rnAnnnaanaann 14
Level 3: 11~nonnee 8 Errnnnnn 4 [ 12 K olalaioiaiale 1
Level 4: 97772 6~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 3, 1, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 16, 16)
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Hereditary worst-case heap # 264
19-element heap level-by-level:

Level O: 19
Level 1: s It T Tt 15

Level 2: i dsiaialalaiaiaiaialaisioinle 10 {3rnnnnanannaann 14
Level 3: 16~~~~~"" 8 pronmmnnn 4 At 12 K Jalalalalalole 1
Level 4: 97711 67772

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 3, 1, 9, 11, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 16, 16, 17)

Hereditary worst-case heap # 265
20-element heap level-by-level:

Level O: 20
Level 1: e TR T R R e e TP 15

Level 2: ik: ilalaiaiaialaiolololieio 10 {3 rnmmnnAaanann 14
Level 3: 16~~~~~" 17 Errnnnns 4 [aaniee 12 3nnnnmnn 1
Level 4: 9°"11 6°""8 2=-

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 3, 1, 9, 11, 6, 8, 2]

Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 16, 16, 17,

Hereditary worst-case heap # 266
18-element heap level-by-level:

Level 0: 18
Level 1: {7 A AA AR AR AR AN A AA A A A An A~ aa A~ 15

Level 2: 16~~~ nnanan 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 promnnnn 4 /At 12 i Jalalalalalole 1
Level 4: 6°°"9 277

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 3, 1, 6, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 16, 17)

19)
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Hereditary worst-case heap # 267
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AN A A A A A A A A A AN~~~ 15

Level 2: i dalalaiaiaiiailololoiinte 10 {3 rrmmnnaaanaan 14
Level 3: 16~""~~"" 8 Errnnnns 4 [aaniee 12 3nnnmnnn 1
Level 4: 11~°°9 2°""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 3, 1, 11, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 16, 17, 16)

Hereditary worst-case heap # 268
20-element heap level-by-level:

Level O: 20

Level 1: T T T L e PP 15

Level 2: 1K Jnlaiaiaialaleialalaloiatale 10 {3rnnnnanannannn 14
Level 3: 16~~~~~" 17 Errnnnnn 4 [ANiitiie 12 b Jalalalalaiol 1
Level 4: 11~°"9 8°""6 2°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 3, 1, 11, 9, 8, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 14, 16, 17, 16, 18)

Hereditary worst-case heap # 269
16-element heap level-by-level:

Level O: 16
Level 1: {f AR AR AR A A AN A AN AN A AN AN~ 15

Level 2: [¢lalalalolaiaialololalolalote 10 {3~ nmn A aannan 14
Level 3: 6~~~ 8 Brrnnnnn 4 7~rmrmn 12 27~ 3
Level 4: 1~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 5, 4, 7, 12, 2, 3, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15)
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Hereditary worst-case heap # 270
17-element heap level-by-level:

Level O: 17
Level 1: L atata T R Tt 15

Level 2: s iaiaialelaiaiaiaiolaisiolale 10 {3rnnnnanannaann 14
Level 3: grnnnnnn 8 [ Jatalatalatele 4 Trnmann 12 gmamanan 3
Level 4: 1776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 7, 12, 2, 3, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 8)

Hereditary worst-case heap # 271
18-element heap level-by-level:

Level O: 18
Level 1: {T A AR AN A A A A A A A A A A AN A~ 15

Level 2: 1< Jalalaiaiaioiailaloloioiote 10 {3 rnmmnnAaanann 14
Level 3: 11~nmnnee 8 Errnnnnn 4 [ 12 Pialolaialoiale 3
Level 4: 9776 1~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 3, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 8, 16)

Hereditary worst-case heap # 272
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tt 15

Level 2: i dalaiaioialaioiolalaloialale 10 {3rnnnnanannannn 14
Level 3: 16~~~~""" 8 bronnmnn 4 7" 12 2~ 3
Level 4: 9711 1~~"6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 3, 9, 11, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 8, 16, 17)

Hereditary worst-case heap # 273
20-element heap level-by-level:
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Level O: 20

Level 1: {Qr AR A AR A A A A A A A A A A a A a A n A AN 15

Level 2: 1K Jniaiaiaiaialotalalaloialols 10 {3rnnnnnnannaann 14
Level 3: 16~~~ 17 Errnnnnn 4 [ANiiaiie 12 iiaiaiataiole 3
Level 4: 9°°11 8"~"6 1°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 3, 9, 11, 8, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 8, 16, 17, 18)

Hereditary worst-case heap # 274
18-element heap level-by-level:

Level O: 18
Level 1: AT T e et PP 15

Level 2: 11 Jaiaialalaioiaioloiaiaialate 10 {3rnnnnanannannn 14
Level 3: 11~~~mnee 8 b 4 Asiaiaiaiaies 12 Piaiaiaiatalele 3
Level 4: 1779 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 3, 1, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 8, 17)

Hereditary worst-case heap # 275
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AR AN AN A A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiaioilalolsieiote 10 {3 rrmmnnAnanaan 14
Level 3: 16~"""~"" 8 Eornnnns 4 [aaniee 12 gnnnmnn 3
Level 4: 11~°°9 6°""1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 3, 11, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 8, 17, 16)

Hereditary worst-case heap # 276
20-element heap level-by-level:

Level O: 20
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Level 1: {Qrn AR AR AR AN A AN A A AR A A A A 15
Level 2: ik Jalalaiaiaiaiolalalolieinte 10 {3~~~ nnnananann 14
Level 3: 16°""""" 17 Errnnnnn 4 [ 12 Pialolaialoiole 3
Level 4: 117779 6°""8 1==

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 3, 11, 9, 6, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 8, 17, 16, 19)

Hereditary worst-case heap # 277
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A s A n AN AN AN 15

Level 2: i Ralaiaiaialaieiolalaloiatale 10 {3rnnnnanannannn 14
Level 3: grnnnnnn 8 [ Jatalatalatele 4 T 192 gmamannn 3
Level 4: 6°""1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 7, 12, 2, 3, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 16)

Hereditary worst-case heap # 278
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A A A A A A A A A A A AN A~ 15

Level 2: 1< Jlalaiaiaiaioilaloloioiote 10 {3 rrmmnnAnanaan 14
Level 3: 11~nrmnnee 8 Errnnnnn 4 7o 12 Pisialalaioiale 3
Level 4: 9°~~1 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 3, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 16, 16)

Hereditary worst-case heap # 279
19-element heap level-by-level:

Level O: 19
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Level 1: {gr AR AR AR AN A AN A A AR A A A A A 15
Level 2: i dalalaiaiaioiolslaloliei 10 {3~~~ nnnananann 14
Level 3: 16°"~"""" 8 Errnnnnn 4 [ 12 Pialolaialoiole 3
Level 4: 9°°11 6°""1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 3, 9, 11, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 16, 16, 17)

Hereditary worst-case heap # 280
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt T M aleTat L Lt 15

Level 2: 1K Jnlaiaiaiaialoialalalotalole 10 {3rnnnnanaanaann 14
Level 3: 16~~~~~" 17 bromnmnn 4 /AN 12 iaialalaiaiote 3
Level 4: 9°"11 6~""8 1~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 3, 9, 11, 6, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 16, 16, 17, 19)

Hereditary worst-case heap # 281
18-element heap level-by-level:

Level O: 18
Level 1: At N alolatats 15

Level 2: 11 Jaiaialalaiolaioloiaiaialate 10 {3rnnnnnnannannn 14
Level 3: 11~~7nnee 8 [ Jaiaiataiaiale 4 VAnininioiaias 12 Piaiaiaiatalele 3
Level 4: 6779 1~-

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 7, 12, 2, 3, 6, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 16, 17)

Hereditary worst-case heap # 282
19-element heap level-by-level:

Level O: 19
Level 1: 18 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 15
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Level 2: i i Aaiaiaiaioiaioioloiolotaiate 10 [ lalalatalatalolotolotolotole: 14
Level 3: 16~~~ = 8 [ Jatalatalolole 4 TAmannn 12 Dnmmnnnn

Level 4: 11~°"9 1~~"6
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19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 7, 12, 2, 3, 11, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15, 16, 17, 16)

Hereditary worst-case heap # 283
20-element heap level-by-level:

Level O: 20
Level 1: 19 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 15

Level 2: ik Jalalalaiaiaiololalolsifte 10 {3 rnAnmnannaann 14
Level 3: 16~~~~~" 17 [-Jaiatalaloiele 4 Frnnnnn 19 Dnmmnnan

Level 4: 11~°°9 87776 1==

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 7, 12, 2, 3, 11, 9, 8, 6, 1]

Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 12, 13, 15,

Hereditary worst-case heap # 284
14-element heap level-by-level:

Level O: 14

Level 1: {{~nrnmnnnanannn 13
Level 2: *Jalalalolatel 10 {9~~~ 3
Level 3: 6°°7°8 5~~~4 O~~~T 1~~

, 4,2, 7, 1]

14 heap: [14, 11, 13, 9, 10, 12, 3,
7 , 10, 12, 13)

Strategy was: (1, 2, 3, 4, 4, 5,

o 00
© o,

Hereditary worst-case heap # 285
15-element heap level-by-level:

16,

17, 16, 18)
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Level O: 15
Level 1: R R T PSP N 14

Level 2: *Jolalaloiole 10 13~ ~nnnn 3
Level 3: 67778 E~~~4 10~~~7 {~~=n

15 heap: [15, 11, 14, 9, 10, 13, 3,
7

6, 8, 5, 4, 12, 7, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9

, 9, 10, 12, 13, 12)
Hereditary worst-case heap # 286
16-element heap level-by-level:

Level O: 16
Level 1: R e T T R ittt Ea 15

Level 2: e T iaiaialale 10 {3rnnnnnnaanaann 14
Level 3:  Jaiaiaiataies 8 Errnnnnn 4 1277~ 7 Ralalelatalote 2
Level 4: 3~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 5, 4, 12, 7, 1, 2, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7)

Hereditary worst-case heap # 287
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A AR A A A A A A~ 15

Level 2: s alalalaiaiaioilaloloioiote 10 {3 rnmmmnannaaan 14
Level 3: g 8 bronnnns 4 12~~~ 7 Rakalalatalale 2
Level 4: 37776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 12, 7, 1, 2, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 8)

Hereditary worst-case heap # 288
18-element heap level-by-level:

Level O: 18
Level 1: o AT e e TP 15

Level 2: 1 Jaiaialalalolaioloiaiaialate 10 {3rnnnnnnannaann 14
Level 3: 11~~mmnee 8 [ Jaiaiataiaiale 4 127~ 7 Ralalalalolate 2
Level 4: 9°°"6 3~"



M.A.Suchenek: Hereditary Worst-Case Heaps 93

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 2, 9, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 8, 16)

Hereditary worst-case heap # 289
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AN AA A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiaiaialalelsieinle 10 {3 ~r~nmnaaanaan 14
Level 3: 16~~~~~~~ 8 Ermnnnan 4 127 mnmnee 7 {rnnmnnn 2
Level 4: 9°"11 37""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 2, 9, 11, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 8, 16, 17)

Hereditary worst-case heap # 290
20-element heap level-by-level:

Level O: 20
Level 1: R T et et BT PP 15

Level 2: 18~~~ nnnnns 10 {3 nmnmannanann 14
Level 3: 16~~~~~" 17 brrnmann 4 12777 nnme 7 iialalaloialale 2
Level 4: 9°"11 8~~"6 3~"

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 2, 9, 11, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 8, 16, 17, 18)

Hereditary worst-case heap # 291
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR A A AN A A A A A A AN A A A A A A~ 15

Level 2: 1< Jalalaiaialaioilalolaiolote 10 {3 ~nmmnnaannann 14
Level 3: 11~nonnee 8 Brrnnnnn 4 1277nmnen 7 i lalaialaiale 2
Level 4: 37779 6"
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18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 2, 3, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 8, 17)

Hereditary worst-case heap # 292
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et TP 15

Level 2: i dalalaloialaiololalaloialale 10 {3rAnnnanaanannn 14
Level 3: 16~~~~""" 8 brrnnmnn 4 12777 7 sRaladalalalale 2
Level 4: 11~~"9 6°°"3

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 2, 11, 9, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 8, 17, 16)

Hereditary worst-case heap # 293
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAm AR AR AN AA A A A A A A AN A A~ 15

Level 2: ik: Jalalaiaiaiaiaialolelsisiole 10 {3 ~r~mnnaanaaan 14
Level 3: 16°"~~~" 17 Eronnnnn 4 12~ mnmnne 7 1rnnmnne 2
Level 4: 11~~~9 6°°"8 37~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 2, 11, 9, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 8, 17, 16, 19)

Hereditary worst-case heap # 294
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A AR A A A A~ 15

Level 2: s alalalaiaiaioilaloloiointe 10 {3 ~nmmnnaannann 14
Level 3: g 8 bronnnns 4 12~~~ 7 Rakalalatalale 2
Level 4: 67773
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17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 12, 7, 1, 2, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 16)

Hereditary worst-case heap # 295
18-element heap level-by-level:

Level O: 18
Level 1: o AR T et e PP 15

Level 2: 11 Jaiaialalalolaioloiaiaialate 10 {3rAnnnanaanannn 14
Level 3: 11~~~mnee 8 oo 4 12777 7 i alaielalolote 2
Level 4: 9°°"3 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 2, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 16, 16)

Hereditary worst-case heap # 296
19-element heap level-by-level:

Level O: 19
Level 1: s TR T R e L L P 15

Level 2: i dalalaiaiaiaiaialalelsisinie 10 {3 ~r~mnnaanaaan 14
Level 3: 16~~~~~~~ 8 Eronnnnn 4 12~ mnmnne 7 1rnnmnne 2
Level 4: 97711 6°""3

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 2, 9, 11, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 16, 16, 17)

Hereditary worst-case heap # 297
20-element heap level-by-level:

Level O: 20
Level 1: {QrAnmAAAAAAAAnAnAaAaAaA AN nAnan 15

Level 2: 18~~~ nn s 10 {3 nnmnmannanann 14
Level 3: 16~~~~~" 17 brrnmann 4 1277~ nmn 7 i Ralalalotolole 2
Level 4: 9°~11 6-~"8 3~"

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 2, 9, 11, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 16, 16, 17, 19)
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Hereditary worst-case heap # 298
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A A A A A A AN A~ 15

Level 2: 1< Jalalaiaiaiaioilaloloioite 10 {3 ~n~mnnaannaan 14
Level 3: 11~nmnnee 8 Ernnnnnn 4 12777mnee 7 i ialaialolale 2
Level 4: 6°°79 3~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 2, 6, 9, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 16, 17)

Hereditary worst-case heap # 299
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et PP 15

Level 2: i dalalaioialaiololalaloialale 10 {3rnnnnanannaann 14
Level 3: 16~~~~""" 8 brrnnmnn 4 12777 7 sRaladalalalale 2
Level 4: 11°°"9 3°°"6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 2, 11, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 16, 17, 16)

Hereditary worst-case heap # 300
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAm AR AR AA A AA A A A A A A AN A A~ 15

Level 2: ik: Jalalaiaiaiaiaialalloiinle 10 {3 ~r~mmnaannaan 14
Level 3: 16~~~~=" 17 I 4 127777722 7 ialaiaiaiaiale 2
Level 4: 11~~"9 86 37~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 2, 11, 9, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 7, 16, 17, 16, 18)
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Hereditary worst-case heap # 301
16-element heap level-by-level:

Level O: 16
Level 1: {Br AR AR AR AAAAn A A A A A s s A n AN AN AN 14

Level 2: i (i alalaiaiolalalalalaiotolole 10 {3~nnmnanannannan 3
Level 3: 97~ nnnne 8 I 4 12~~nnnee 7 i Ralatelalalele 2
Level 4: 67~

16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 8, 5, 4, 12, 7, 1, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 8)

Hereditary worst-case heap # 302
17-element heap level-by-level:

Level O: 17
Level 1: {G AR AR AR A AA A A A A A A A AN AA A~ 14

Level 2: i1 jaialolalaiololaiaiololotele 10 {3 ~r~mnnananaaan 3
Level 3: 11~~nnmme 8 I 4 12777 nnme 7 jRalalalalaiole 2
Level 4: 67779

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 5, 4, 12, 7, 1, 2, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 8, 8)

Hereditary worst-case heap # 303
18-element heap level-by-level:

Level O: 18
Level 1: AR T et et P P 14

Level 2: i1 Jalaiaiaiolalalalalaiololole 10 {3~Anmnnnannannan 3
Level 3: 15~~~nnee 8 Eronnnnn 4 1277~mnee 7 i alaiaiolaiole 2
Level 4: 11°~"9 6°°

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 5, 4, 12, 7, 1, 2, 11, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 8, 8, 16)
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Hereditary worst-case heap # 304
17-element heap level-by-level:

Level O: 17
Level 1: L atata T R Tt 14

Level 2: i1 Jalalaiaiolalalalaiaiatolale 10 {3rnnmnanannaanan 3
Level 3: 11~77nnee 8 Eronnnnn 4 12~~nnnee 7 i Ralatelalalole 2
Level 4: 97776

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 5, 4, 12, 7, 1, 2, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 8, 16)

Hereditary worst-case heap # 305
18-element heap level-by-level:

Level O: 18
Level 1: {T A AR AN A A A A A A A A A A AN A~ 14

Level 2: i{:Jaialolalaiololaloiololotele 10 {3 rr~mnnaaanaann 3
Level 3: 15°7nnnee 8 Errnnnnn 4 12777mnee 7 jlalalalaiole 2
Level 4: 9°°11 6°°

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 5, 4, 12, 7, 1, 2, 9, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 8, 16, 17)

Hereditary worst-case heap # 306
16-element heap level-by-level:

Level 0: 16
Level 1: {B R AR AR ANAA A AN A AAAAAA AN AN A~ 14

Level 2: e Il itiaialale 11 {3rAnmnAnannannan 3
Level 3: I 8 10~~~ 4 12777 mnme 7 jRalaiaialaiole 2
Level 4: 57~

16 heap: [16, 15, 14, 9, 11

, 8, 10, 4, 12, 7, 1, 2, 5]
Strategy was: (1, 2, 3, 4, 8

, 9, 10, 12, 13, 12, 10)

e
($3]
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Hereditary worst-case heap # 307
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AN A A A A A A AN A~ 14

Level 2: i1 Jaiaiaialalnialaiotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: grrnnnan 8 10~~~ 4 12777 nnne 7 i alalaialaiole 2
Level 4: 5°°76

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 4, 12, 7, 1, 2, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8)

Hereditary worst-case heap # 308
18-element heap level-by-level:

Level O: 18
Level 1: AT T e et PP 14

Level 2: i1 Jalaiaiaiolalalalaiaiatolal 11 {3rrnnnnnannaanan 3
Level 3: 15~~~ 8 10~~~ 4 12~7nnnee 7 jRalatelalaiole 2
Level 4: 9°°°6 57~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 12, 7, 1, 2, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16)

Hereditary worst-case heap # 309
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AR AN AN A A A A A A A AN A A~ 14

Level 2: i I 4aialaialalnialalotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 16~~~7nme 8 10~~~nnme 4 12777mnen 7 jalalaiaiaiale 2
Level 4: 9°°15 5~~~6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 12, 7, 1, 2, 9, 15, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17)

Hereditary worst-case heap # 310
20-element heap level-by-level:

Level O: 20
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Level 1: {Qrn AR AR AR AN A AN A A AR A A A A 14
Level 2: iF: Jainiaialainialatetaiatolole 11 {3 rn~nmnAnaaanan 3
Level 3: 16~~~~"" 17 10~~~ 4 127 7 i Ralalelalalole 2
Level 4: 97715 5°°"6 8°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 9, 15, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 9)

Hereditary worst-case heap # 311
21-element heap level-by-level:

Level O: 21
Level 1: D AR AN AR AN A A AN A A~ AN A 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 11 {3rnnmnnnannannan 3
Level 3: 18~~~=mn 17 10~~~ 4 12~7nnmee 7 i alaialalaiole 2
Level 4: 16°"15 5°°"6 8°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 16, 15, 5, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 9, 16)

Hereditary worst-case heap # 312
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN AN AN A A A A A n A 14

Level 2: i< Jalalaiaiolaialalailaiatolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 18 107~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 97715 17°°"6 8°""b

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 17, 6, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 9, 18)

Hereditary worst-case heap # 313
21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 16~~~~=" 18 10~~~ 4 1277772 7 1nnnnnee 2
Level 4: 97715 57717 8°°76

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 5, 17, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 9, 19)

Hereditary worst-case heap # 314
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt T M aleTat L Lt 14

Level 2: iFJalalaiaiolaialaiaiaiatolale 11 {3rnnmnnnannannan 3
Level 3: 17~~rmmee 8 10~~~ 4 127~~nmee 7 jRalalelalalole 2
Level 4: 16°°15 5°°"6 9°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 12, 7, 1, 2, 16, 15, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 16)

Hereditary worst-case heap # 315
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 17777 18 10~~~ 4 12~~rnnee 7 i Ralalalalolale 2
Level 4: 16°°15 5°°°6 9°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 16, 15, 5, 6, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 16, 9)

Hereditary worst-case heap # 316
21-element heap level-by-level:

Level O: 21

Level 1: DDA AN AR AR AAA AR AN A AN AN A A~~~ 14

Level 2: i ladalaialolalotalololatalolel 11 {3~ mmmma A n i ana 3
Level 3: 17~~~ 18 10~~~ 4 127~~~ 7 (Ralalalalalale 2
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Level 4: 16~"15 8°""6 9°~"b

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 16, 15, 8, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 16, 18)

Hereditary worst-case heap # 317
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAAA AN AAAAAAAAA A~ A 14

Level 2: 5 Jalalaialolaiolaleiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 17~~7mmn 18 107~ 4 12777 mnme 7 i alaialalaiole 2
Level 4: 16715 5°°"8 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 16, 15, 5, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 16, 19)

Hereditary worst-case heap # 318
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR AR A A A AR A A AN A AN A 14

Level 2: i1: Jniaiaiaiainialalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~"~" 17 10~~~ 4 12~~nnnee 7 i Raialalalolale 2
Level 4: 9715 8°""6 5°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 9, 15, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 18)

Hereditary worst-case heap # 319
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN AN A A A A A A 14

Level 2: i< Jalalaiaiolatalatalaiatolol 11 {3~nnnnanannaanan 3
Level 3: 18~~~~mn 17 10~~~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 167715 8°""6 57779
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21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 16, 15, 8, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 18, 16)

Hereditary worst-case heap # 320
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN ASAAAAAAA A A A n A 14

Level 2: i< lalalaiolalolalalalaiololol 11 {3rAnmnnnannannan 3
Level 3: 16~~~~~" 18 107"~~~ 4 12~~nnnee 7 i Ralaialataiole 2
Level 4: 9-°15 17°°"6 5°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 17, 6, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 18, 18)

Hereditary worst-case heap # 321
21-element heap level-by-level:

Level O: 21
Level 1: DO NN AA AR AN AN A AN AN A AN A A A~ 14

Level 2: i lalalaialalalotalalalatatale 11 {3~ nmnmanaaaaana 3
Level 3: 16~~~~"" 18 10~~~ 4 12~~~ 7 yRalalalalalale 2
Level 4: 9°°15 8~"17 57776

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 8, 17, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 18, 19)

Hereditary worst-case heap # 322
20-element heap level-by-level:

Level O: 20

Level 1: e R T et e R P 14

Level 2: i1 Jalalaiaiolatalatelaiatolal 11 {3~nnnnanannaanan 3
Level 3: 16~~~~~" 17 10~~~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 97715 5°°"8 6°~
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20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 9, 15, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 19)

Hereditary worst-case heap # 323
21-element heap level-by-level:

Level O: 21
Level 1: DO RN AR AAAAAAA AR AN AN AN AN A~ 14

Level 2: 5 Jalalaialoiaialaloiaiotolole 11 {3 ~r~mnnAnananan 3
Level 3: 18~~~~nm 17 10~~"nnme 4 1277nmnne 7 yRalalelalalole 2
Level 4: 16~"156 5°~"8 6°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 16, 15, 5, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 19, 16)

Hereditary worst-case heap # 324
21-element heap level-by-level:

Level 0: 21
Level 1: DO NN AAAAAAA~~AAA~~~~~A~A~~~~ 14

Level 2: 5 Jalaiaialolaiolaiaiaiotolole 11 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alalalalaiole 2
Level 4: 9°°15 17°~"8 6°°°5

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 17, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 19, 18)

Hereditary worst-case heap # 325
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AN A A A A A A 14

Level 2: i< Jalaiaialolaialalaiaiotolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alaialalaiale 2
Level 4: 97715 57717 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 5, 17, 6, 8]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 16, 17, 19, 19)

Hereditary worst-case heap # 326
18-element heap level-by-level:

Level 0: 18
Level 1: {7 AR AR AR AN AN A A AAAAAAnAA A aa A~ 14

Level 2: i1 Jalaiaiaiolnialaieiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 15~~~ 8 107~ 4 12~~mnnee 7 yRalalelalalole 2
Level 4: 5°°°9 67~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 12, 7, 1, 2, 5, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17)

Hereditary worst-case heap # 327
19-element heap level-by-level:

Level O: 19
Level 1: {gr AR AR AR AN A AN A A AR A A A A A~ 14

Level 2: i ir4alaiaiaiolalotalolalatalole 11 {3~ nmnmanaaaaana 3
Level 3: 16~~~~nmn 8 10~~~ 4 127~~~ 7 iRalalaloiolale 2
Level 4: 15°~79 6~~"5

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 12, 7, 1, 2, 15, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16)

Hereditary worst-case heap # 328
20-element heap level-by-level:

Level O: 20

Level 1: R e e P 14

Level 2: iF<Jalalaiaiolaialaleiaiatolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 17 10~~~ 4 12777 mnme 7 i alaialalaiale 2
Level 4: 15°""9 6°°"5 8~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 15, 9, 6, 5, 8]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 9)

Hereditary worst-case heap # 329
21-element heap level-by-level:

Level O: 21

Level 1: DDA AA AR AR A AN AR AN A AN AN A A A~ 14

Level 2: 5 Jatalaiaiainialalotaiatolole 11 {3 ~r~mnnananannn 3
Level 3: 18~~~~~" 17 10~~~ 4 12777 nnee 7 i Ralalelalalole 2
Level 4: 15716 6°°°5 8°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 15, 16, 6, 5, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 9, 17)

Hereditary worst-case heap # 330
21-element heap level-by-level:

Level O: 21
Level 1: DDA AN AR AAAAAAA AN AN AAA A A A~ 14

Level 2: 5 Jalalaialoinialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~""" 18 10~~~ 4 12~~7nnee 7 yRalalalelolle 2
Level 4: 156°~"9 17~~"5 8°""6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 17, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 9, 18)

Hereditary worst-case heap # 331
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAA AN AAAAAAAA A~ 14

Level 2: 5 Jalalaialolaialalaiaiatolole 11 {3rnnAnAnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alalalalaiole 2
Level 4: 15°°"9 6°°17 8°""b

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 6, 17, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 9, 19)
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Hereditary worst-case heap # 332
20-element heap level-by-level:

Level O: 20
Level 1: {QAn A AR AR A A AA A A A A A AN A A~ 14

Level 2: i1: Jniaiaiaiainialalotaiatalole 11 {3 ~r~mnnananannn 3
Level 3: 17°7mnnme 8 10~~~ 4 12777mnee 7 jlalalalaiale 2
Level 4: 15716 6°~"5 9~~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 12, 7, 1, 2, 15, 16, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 17)

Hereditary worst-case heap # 333
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A n A 14

Level 2: i< Jalalaiaiolaialalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 17777777 18 10~~~ 4 12777 nnme 7 i alaiaiolaiole 2
Level 4: 157716 6°°°5 97°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 15, 16, 6, 5, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 17, 9)

Hereditary worst-case heap # 334
21-element heap level-by-level:

Level O: 21

Level 1: D AN AR AR AN ASANAAAAAAAAn A 14

Level 2: i< Jalalaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 17777777 18 107"~~~ 4 12~~nnnee 7 i Ralaielalaiole 2
Level 4: 15°°16 8°°"5 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 15, 16, 8, 5, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 17, 18)



M.A.Suchenek: Hereditary Worst-Case Heaps 108

Hereditary worst-case heap # 335
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AR AR AR A AR AR AN A AN AN A A~~~ 14

Level 2: L Jatalaialainialalotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: 17~7~7nmn 18 10~~~ 4 127~nnnee 7 yRaialalalolale 2
Level 4: 15°°16 6°°°8 9°°°b

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 15, 16, 6, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 17, 19)

Hereditary worst-case heap # 336
20-element heap level-by-level:

Level O: 20
Level 1: e R T T e PP 14

Level 2: iF:Jalaiaiaiolalalalailaiotelal 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 17 10~~~ 4 12777 nnme 7 i alaiaiolaiole 2
Level 4: 15°°°9 8°~°5 67"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 15, 9, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 18)

Hereditary worst-case heap # 337
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AR AAA AR AN A A AR A A A A~ 14

Level 2: 5 Jalaiaialoinialaiotaiotolole 11 {3 ~r~mnnanananan 3
Level 3: 18~~~ 17 10~~~ 4 1277~nmnne 7 yRalalelalalole 2
Level 4: 157"16 8°~°5 6°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 15, 16, 8, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 18, 17)

Hereditary worst-case heap # 338
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21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A AR A A A A A 14

Level 2: i< Jalalaiaiolaialalailaiotolale 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 15°""9 17°°"5 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 17, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 18, 18)

Hereditary worst-case heap # 339
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A 14

Level 2: i< Jalaiaiaiolaialalailaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alaialoloiale 2
Level 4: 15°""9 8°717 6°°"b

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 8, 17, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 18, 19)

Hereditary worst-case heap # 340
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAm AR AR AA A AA A A A A A A AN A A~ 14

Level 2: i1:Jaiaiaiaiainialaieiaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 16°~~""" 17 10~~~ 4 1277~nmnne 7 yRalalelalalole 2
Level 4: 15°~"9 6°°"8 bB°"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 15, 9, 6, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 19)

Hereditary worst-case heap # 341
21-element heap level-by-level:



M.A.Suchenek: Hereditary Worst-Case Heaps 110

Level O: 21

Level 1: DO AN AA AR AN AN AN A AN AN A AN~ 14

Level 2: L Jaiaiaialainialalotaiatolole 11 {3 ~n~mnnanananan 3
Level 3: 18~~~~m- 17 10~~~ 4 12~~nnnee 7 i Ralalalalolale 2
Level 4: 15°°16 6°°°8 5°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 15, 16, 6, 8, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 19, 17)

Hereditary worst-case heap # 342
21-element heap level-by-level:

Level O: 21

Level 1: DDA A AR AAA AR AN A AN AN A A~ 14

Level 2: K< Jatalaialainialatotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 16~~~~~" 18 10~~~ 4 12~~nnnee 7 i Ralalelalalole 2
Level 4: 15°~~9 17°°"8 5°°76

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 17, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 19, 18)

Hereditary worst-case heap # 343
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AA AR AR AN AR AN A AN AN A A~ 14

Level 2: 5 Jaialaialainialalotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 16~~~""" 18 10~~~nnme 4 127 7 i Ralalelalalole 2
Level 4: 15°°"9 6°°17 5°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 6, 17, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 8, 17, 16, 19, 19)
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Hereditary worst-case heap # 344
17-element heap level-by-level:

Level O: 17
Level 1: L atata T R Tt 14

Level 2: i1 Jalalaiaiolalalalaiaiatolale 11 {3rnnmnanannaanan 3
Level 3: 9~nonnne 8 10~~~nmme 4 12777 mnme 7 Ralalalsialale 2
Level 4: 6°°°5

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 4, 12, 7, 1, 2, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16)

Hereditary worst-case heap # 345
18-element heap level-by-level:

Level O: 18
Level 1: {T A AR AN A A A A A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainiaialotaiatolole 11 {3 rr~mnnaaanaann 3
Level 3: 15~~~ 8 10~~~ 4 12777 nnne 7 jlalalalaiole 2
Level 4: 9°°°5 6"~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 12, 7, 1, 2, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16)

Hereditary worst-case heap # 346
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tt 14

Level 2: I dalalaioiolaialalalaiotolol 11 {3 nnmnnnannannan 3
Level 3: 16~~~~~"" 8 10~~~ 4 12~~nnnee 7 i Ralatelalaiole 2
Level 4: 97715 6°°°b

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 12, 7, 1, 2, 9, 15, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17)

Hereditary worst-case heap # 347
20-element heap level-by-level:
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Level O: 20

Level 1: {Qr AR A AR A A A A A A A A A A a A a A n A AN 14

Level 2: iF<Jalaiaiaiolaialaiaiaiatolol 11 {3rnnmnnnannaanan 3
Level 3: 16~~~~~" 17 10~~~ 4 12777 mnme 7 i alaialalaiale 2
Level 4: 97715 6°°"5 8~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 9, 15, 6, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 9)

Hereditary worst-case heap # 348
21-element heap level-by-level:

Level O: 21

Level 1: 1 T r T e T 14

Level 2: L Jaiaiaialainialalotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 18~~~~m- 17 10~~7nmne 4 12~~rnnee 7 i Ralalalalolale 2
Level 4: 16~°15 6°~°5 8°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 16, 15, 6, 5, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 9, 16)

Hereditary worst-case heap # 349
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AN AR AN A AN AN A~ 14

Level 2: L Jaialaiaiainialaltaiotolole 11 {3 ~rmmnnaaananan 3
Level 3: 16~~~~"" 18 10~~~ 4 12~~nnnee 7 yRalalalalolale 2
Level 4: 9°°15 17°°°5 8°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 17, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 9, 18)
Hereditary worst-case heap # 350

21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i< Jalaiaiololaiolaiaiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 16~~~~~" 18 107~~~ 4 12777 mnme 7 s Ralaloioloiale 2
Level 4: 9°°15 6°°17 8°°"5

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 6, 17, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 9, 19)

Hereditary worst-case heap # 351
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR AR A A A AR A AR A A A A 14

Level 2: iF: Jaiaiaiaiainialalotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 17°7mnnee 8 10~~~ 4 1277nmnee 7 i lalalalaiale 2
Level 4: 167715 6°~"5 9~~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 12, 7, 1, 2, 16, 15, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 16)

Hereditary worst-case heap # 352
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN AN AN A A A A A n A 14

Level 2: i< Jalalaiaiolatalalaiaiatolal 11 {3rnnnnAnannaanan 3
Level 3: 17777 18 107~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 167715 6°°"5 9°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 16, 15, 6, 5, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 16, 9)

Hereditary worst-case heap # 353
21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 17-~777m7 18 10~~~ 4 1277772 7 1nnnnnee 2
Level 4: 16°°15 8°°°5 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 16, 15, 8, 5, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 16, 18)

Hereditary worst-case heap # 354
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AA AR AN AN A AN AN A AN AN A~ 14

Level 2: L Iniaiaialainialatiataiatolole 11 {3 rn~nnnananaann 3
Level 3: 17~77nmn 18 10~~~ 4 12~~nnnee 7 yRalalalalolale 2
Level 4: 16°°15 6°°°8 9°°°b

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 16, 15, 6, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 16, 19)

Hereditary worst-case heap # 355
20-element heap level-by-level:

Level O: 20

Level 1: s R T T e P 14

Level 2: iFJalalaiaiolatalalaiaiatolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 17 107~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 97715 8°"°"5 6°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 9, 15, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 18)

Hereditary worst-case heap # 356
21-element heap level-by-level:

Level O: 21

Level 1: DDA AN AR AR AAA AR AN A AN AN A A~~~ 14

Level 2: i ladalaialolalotalololatalolel 11 {3~ mmmma A n i ana 3
Level 3: 18~~~ 17 10~~~ 4 127~~~ 7 (Ralalalalalale 2
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Level 4: 16~"15 8~~"5b 6°""9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 16, 15, 8, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 18, 16)

Hereditary worst-case heap # 357
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAAA AN AAAAAAAAA A~ A 14

Level 2: 5 Jalalaialolaiolaleiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 16~~~~~" 18 107~ 4 12777 mnme 7 i alaialalaiole 2
Level 4: 97715 17°°°5 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 17, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 18, 18)

Hereditary worst-case heap # 358
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AR A A A A A A A 14

Level 2: i< Jalaiaialolaialaiaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alaialalaiole 2
Level 4: 97715 87717 67775

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 8, 17, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 18, 19)

Hereditary worst-case heap # 359
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR AN AN AN A A A A A AN A A~ 14

Level 2: i1: Jataiaiaiainialaltaiatolole 11 {3 ~r~mnnaaanannn 3
Level 3: 16~~~~"" 17 10~~~ 4 127nnmmee 7 i Ralalelalalole 2
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Level 4: 9°°15b 6°""8 5=~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 9, 15, 6, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 19)

Hereditary worst-case heap # 360
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN ASAAAAAAA A A A n A 14

Level 2: i< lalalaiolalolalalalaiololol 11 {3rAnmnnnannannan 3
Level 3: 18~~~~=" 17 107"~~~ 4 12~~nnnee 7 i Ralaialataiole 2
Level 4: 16°°15 6°°°8 57779

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 16, 15, 6, 8, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 19, 16)

Hereditary worst-case heap # 361
21-element heap level-by-level:

Level O: 21

Level 1: DO NN AA AR AN AN A AN AN A AN A A A~ 14

Level 2: K< Inialaialainialatiataiaiolole 11 {3 rnAnmnAnanannns 3
Level 3: 16~~~~~" 18 10~~~ 4 12~~nnnee 7 i Ralalelalalole 2
Level 4: 9°°15 17°°"8 57776

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 17, 8, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 19, 18)

Hereditary worst-case heap # 362
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN A AN A AN AN A A~ 14

Level 2: i< lalolaialolalotalolalatalale 11 {3~ mmmma A nnaana 3
Level 3: 16~~~~~" 18 10~~~mnne 4 12~~~ 7 iRalalalelalale 2
Level 4: 9~°°15 6-~17 5~~~8
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21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 9, 15, 6, 17, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 16, 17, 19, 19)

Hereditary worst-case heap # 363
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A R AN AN A AN A A A AN A A A AN~ 14

Level 2: i - Jalaiaiaialalotalolalataiale 11 {3~ mmnmanaanaana 3
Level 3: 157~ 8 10~~~ 4 127~ nmmn 7 i Ralalaloiolole 2
Level 4: 6°°79 5~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 4, 12, 7, 1, 2, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17)

Hereditary worst-case heap # 364
19-element heap level-by-level:

Level O: 19

Level 1: s R T e e e P 14

Level 2: I dalalaiaiolaialalaiaiatolols 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~m" 8 10~~~ 4 12~~mnnee 7 yRalatelalalole 2
Level 4: 15°""9 57776

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 4, 12, 7, 1, 2, 15, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16)

Hereditary worst-case heap # 365
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A AN A A AR A AR A A A A A A A 14

Level 2: i1: Jniaiaiaiainialaltaiatolole 11 {3 ~r~mmnaaananan 3
Level 3: 16~~~~~" 17 10~~~ 4 12~~nnnee 7 yRalalalalolale 2
Level 4: 15°°°9 5°°°6 8°~
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20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 15, 9, 5, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 9)

Hereditary worst-case heap # 366
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A AR A A A A n A 14

Level 2: i< Jalaiaiaiolaialalalaiotolale 11 {3~nnmnanannannan 3
Level 3: 18~~~~~" 17 10~~~ 4 12777 mnme 7 i alaieialoiale 2
Level 4: 157716 5776 8°"°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 15, 16, 5, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 9, 17)

Hereditary worst-case heap # 367
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN AN ANAAAAA A A A n A A 14

Level 2: i< Jalalaioiolalalalalaiololale 11 {3~AnmnAnannannan 3
Level 3: 16~~~~~" 18 10~~~ 4 12~7nnnee 7 i Ralalelalalele 2
Level 4: 15°°~9 17°°"6 8°""5b

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 17, 6, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 9, 18)

Hereditary worst-case heap # 368
21-element heap level-by-level:

Level O: 21

Level 1: DO AR AR A AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jniaiaialainialaliataiatolole 11 {3 ~nAnnnananannn 3
Level 3: 16~~~~~" 18 10~~~ 4 12~~nnnee 7 i Ralalelalalole 2
Level 4: 1579 5~~17 8~~~6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 5, 17, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 9, 19)
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Hereditary worst-case heap # 369
20-element heap level-by-level:

Level O: 20

Level 1: R T e e L R PP 14

Level 2: if:Jalaiaiaiolalalalalaiotolale 11 {3~nnmnanannannan 3
Level 3: 17777 8 10~~~ 4 12~7nnnee 7 i Ralatelataiole 2
Level 4: 157716 5776 97~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 4, 12, 7, 1, 2, 15, 16, 5, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 17)

Hereditary worst-case heap # 370
21-element heap level-by-level:

Level O: 21
Level 1: DDA AN AR AAAAAAA AN AN AAA A A A~ 14

Level 2: 5 Jalalaialoinialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 17°7772m 18 10~~~nnme 4 12~~7nnee 7 yRalalalalolale 2
Level 4: 15°"16 5°~"6 9°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 15, 16, 5, 6, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 17, 9)

Hereditary worst-case heap # 371
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAA AN AAAAAAAA A~ 14

Level 2: 5 Jalalaialolaialalaiaiatolole 11 {3rnnAnAnannaanan 3
Level 3: 1777 18 10~~~ 4 12777 mnme 7 i alalalalaiole 2
Level 4: 157716 8°""6 9°°"°b

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 15, 16, 8, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 17, 18)
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Hereditary worst-case heap # 372
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A A 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 11 {3rnnmnanannaanan 3
Level 3: 17~7~7mmn 18 10~""nmme 4 12777 mnme 7 i alaialolaiale 2
Level 4: 157716 5°°"8 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 4, 12, 7, 1, 2, 15, 16, 5, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 17, 19)

Hereditary worst-case heap # 373
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAm AR AR AN AA A A A A A A AN A A~ 14

Level 2: i1:Jaialaialalnialalataiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~""" 17 10~~~ 4 12~~7nnee 7 yRalalalelolle 2
Level 4: 15°~°9 8°""6 b5~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 15, 9, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 18)

Hereditary worst-case heap # 374
21-element heap level-by-level:

Level O: 21

Level 1: D AN AR AR AN ASANAAAAAAAAn A 14

Level 2: i< Jalalaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 18~~~~=" 17 107"~~~ 4 12~~nnnee 7 i Ralaielalaiole 2
Level 4: 15°°16 8°°"6 5°°°9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 15, 16, 8, 6, 5, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 18, 17)
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Hereditary worst-case heap # 375
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AR AR AR A AR AR AN A AN AN A A~~~ 14

Level 2: L Jatalaialainialalotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: 16~~~~~" 18 10~~~ 4 127~nnnee 7 yRaialalalolale 2
Level 4: 15°°~9 17°°"6 5°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 17, 6, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 18, 18)

Hereditary worst-case heap # 376
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AN AR AR A AN AR AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialatotaiatolole 11 {3 rr~mnnaaanaann 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 nnee 7 i Ralalelalalole 2
Level 4: 15779 8~~17 5~~~6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 8, 17, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 18, 19)

Hereditary worst-case heap # 377
20-element heap level-by-level:

Level O: 20

Level 1: {QrAnmAAAAAAAAnAnAaAaAaA AN nAnan 14

Level 2: i Jalalaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 17 107"~~~ 4 12~~nnnee 7 i Ralaielalaiole 2
Level 4: 15°°"9 5°°"8 6°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 4, 12, 7, 1, 2, 15, 9, 5, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 19)

Hereditary worst-case heap # 378
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21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A AR A A A A A 14

Level 2: i< Jalalaiaiolaialalailaiotolale 11 {3rnnnnnnannaanan 3
Level 3: 18~~~~mn 17 10~~~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 157716 5°°"8 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 4, 12, 7, 1, 2, 15, 16, 5, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 19, 17)

Hereditary worst-case heap # 379
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A 14

Level 2: i< Jalaiaiaiolaialalailaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alaialoloiale 2
Level 4: 15°°"9 17°°"8 6°°"b

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 17, 8, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 19, 18)

Hereditary worst-case heap # 380
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN AN~ A A~ A~ AN~ 14

Level 2: i< lalalaiaiolalalalalaiotolal 11 {3 nnmnnnannannan 3
Level 3: 16~~~~~" 18 10~~~ 4 12777 mnme 7 i alaiaioloiale 2
Level 4: 15°°"9 57717 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 4, 12, 7, 1, 2, 15, 9, 5, 17, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 10, 16, 17, 16, 19, 19)
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Hereditary worst-case heap # 381
16-element heap level-by-level:

Level O: 16
Level 1: {Br AR AR AR AAAAn A A A A A s s A n AN AN AN 14

Level 2: e R iiaialale 11 {3 Anmnanannannan 3
Level 3: IS 8 I 10 127777 7 yRalalalaiaiole 2
Level 4: 4~

16 heap: [16, 15, 14, 9, 11

, , 8, 5, 10, 12, 7, 1, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 8

, 9, 10, 12, 13, 12, 11)

Hereditary worst-case heap # 382
17-element heap level-by-level:

Level O: 17
Level 1: {G AR AR AR A AA A A A A A A A AN AA A~ 14

Level 2: i1 Jalalaialalaialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 9~nnmnnn 8 5~ 10 127777722 7 iRalalalalolale 2
Level 4: 4°°"6

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 5, 10, 12, 7, 1, 2, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 8)

Hereditary worst-case heap # 383
18-element heap level-by-level:

Level O: 18
Level 1: AR T et et P P 14

Level 2: i1 Jalaiaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 157~ 8 5rnnnnn 10 12777~ 7 Ralalalalalale 2
Level 4: 9°°°6 4°°

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 12, 7, 1, 2, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 8, 16)

Hereditary worst-case heap # 384
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19-element heap level-by-level:

Level O: 19

Level 1: s R T e et e T 14

Level 2: I dalaiaiaiolaialalaiaiotolol 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~7~"" 8 prommen 10 127~~nnmee 7 yRalatelataiole 2
Level 4: 97715 4°°"6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 12, 7, 1, 2, 9, 15, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 8, 16, 17)

Hereditary worst-case heap # 385
20-element heap level-by-level:

Level O: 20
Level 1: {QAn AR AR AR AN AR A A A A A AN A~ 14

Level 2: iF: Jntaiaiaiainialalotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 16~~~""" 17 Ernnnnn 10 1277nnnen 7 i alalaialaiale 2
Level 4: 9°°15 8°°"6 4°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 12, 7, 1, 2, 9, 15, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 8, 16, 17, 18)

Hereditary worst-case heap # 386
18-element heap level-by-level:

Level O: 18
Level 1: {7 A AR AR AN AA A A A A A A AN A A~ 14

Level 2: i1 Jaiaiaiaiainialaioiaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 157777 me 8 5~mnnnn 10 127777722 7 iRalalalalaiale 2
Level 4: 4~°"9 67~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 12, 7, 1, 2, 4, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 8, 17)

Hereditary worst-case heap # 387
19-element heap level-by-level:
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Level O: 19
Level 1: {g AR AR AR AN A A AR A A A A AN~ A A 14

Level 2: i I 4aiaiaialainiolalotaiaiolole 11 {3 ~n~mnnanananan 3
Level 3: 16~~~nnme 8 Ernnnnn 10 12~~nnnee 7 yRatalalalolale 2
Level 4: 15°°"9 6°°"4

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 12, 7, 1, 2, 15, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 8, 17, 16)

Hereditary worst-case heap # 388
20-element heap level-by-level:

Level O: 20
Level 1: L TRl e 14

Level 2: iFJalalaiaiolaialalalaiatolale 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 17 pronnon 10 12~~nnnee 7 yRalatelalaiole 2
Level 4: 15°°"9 6°°°8 4°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 12, 7, 1, 2, 15, 9, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 8, 17, 16, 19)

Hereditary worst-case heap # 389
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR AR AA A A A A A A A AN A~ 14

Level 2: i1 Jalaiaialalnialaiotaiotolole 11 {3 ~r~mnnanananan 3
Level 3: 9~nnmnnn 8 5~ 10 12777772 7 Ralalalalalale 2
Level 4: 67774

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 5, 10, 12, 7, 1, 2, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 16)

Hereditary worst-case heap # 390
18-element heap level-by-level:
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Level O: 18
Level 1: {T AR AR AR AN AN A A A A A AR A A A A~ A A~ 14

Level 2: i1 Jaiaiaiaiainialaiotaiatolole 11 {3 ~n~mnnanananan 3
Level 3: 15~ 8 5nnnnn 10 12777 7 Raialaialatale 2
Level 4: 9°~"4 6~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 12, 7, 1, 2, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 16, 16)

Hereditary worst-case heap # 391
19-element heap level-by-level:

Level O: 19
Level 1: LB AR AN AR A A A A A A n A~~~ 14

Level 2: I dalalaiaiolaialalaiaiotolol 11 {3rnnnnnnannaanan 3
Level 3: 16~~"~"7" 8 pronnon 10 12~~nnnee 7 yRalatelalaiole 2
Level 4: 97715 67774

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 12, 7, 1, 2, 9, 15, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 16, 16, 17)

Hereditary worst-case heap # 392
20-element heap level-by-level:

Level O: 20
Level 1: {QAn AR RA AR AN A AA A A A A A A A AN A~ 14

Level 2: i1: Jaiaiaiaialnialalotaiatolole 11 {3 ~rmmnnaaananan 3
Level 3: 16~~~~"" 17 Ernnnnn 10 12~~nnnee 7 i Ralalelalalole 2
Level 4: 9°°15 6°°°8 4°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 12, 7, 1, 2, 9, 15, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 16, 16, 17, 19)

Hereditary worst-case heap # 393
18-element heap level-by-level:
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Level O: 18
Level 1: AT T Rt e e PR 14

Level 2: i1 Jalaiaiaiolaialaiaiaiatelols 11 {3rnnmnnnannaanan 3
Level 3: 157~ 8 pronnnn 10 12~~mnnee 7 yRalatelalalole 2
Level 4: 69 4-~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 5, 10, 12, 7, 1, 2, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 16, 17)

Hereditary worst-case heap # 394
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AN AN A A A A A AR A AN~ A A~ 14

Level 2: i I 4alalaialalniolalotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 16~~~nnme 8 Ernnnnn 10 12~~nnnee 7 yRalalalalolale 2
Level 4: 15°°"9 4°°"¢

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 5, 10, 12, 7, 1, 2, 15, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 16, 17, 16)

Hereditary worst-case heap # 395
20-element heap level-by-level:

Level O: 20

Level 1: s R T T e P 14

Level 2: i f:Jalalaiaiolaialalalaiatolal 11 {3rnnnnAnannaanan 3
Level 3: 16~~~~~" 17 pronnnn 10 12~~nnnee 7 yRalatelataiole 2
Level 4: 15°""9 8°""6 4-~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 5, 10, 12, 7, 1, 2, 15, 9, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 11, 16, 17, 16, 18)

Hereditary worst-case heap # 396
16-element heap level-by-level:
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Level O: 16
Level 1: {f n AR AR AAAA A AN A AN A A A AN~~~ 15

Level 2: e It i Siaiaiataial 10 {3 rn~mnnaannann 14
Level 3: [l 8 brannnns 4 12~~~ 7 fclatalatalalale 2
Level 4: 1~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 5, 4, 12, 7, 3, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14)

Hereditary worst-case heap # 397
17-element heap level-by-level:

Level O: 17
Level 1: T ettt T LTt 15

Level 2: i Ralaiaiaialaiololalaloialale 10 {3rnnnnnnannaann 14
Level 3: 9n~nnmnn 8 brrrmnnnn 4 127~ 7 - Salalatalolote 2
Level 4: 1776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 12, 7, 3, 2, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 8)

Hereditary worst-case heap # 398
18-element heap level-by-level:

Level O: 18
Level 1: {T AR RA AN AN A A A A A A A A A AN A~ 15

Level 2: 1< Jalalaiaiaioiailalolotolote 10 {3 rrmmnnaaanaan 14
Level 3: 11~nronnee 8 Brrnnnnn 4 1277nmnen 7 K lokalalaiaiale 2
Level 4: 9776 1~-

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 3, 2, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 8, 16)

Hereditary worst-case heap # 399
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et e TP 15
Level 2: 17~~~ nnnnnnns 10 {3 A annananan 14
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Level 3:  167~~~~"~ 8 Ernnnnn 4 127 ~mmnnn 7 grmnannn 2
Level 4: 9°°11 1°°°6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 3, 2, 9, 11, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 8, 16, 17)

Hereditary worst-case heap # 400
20-element heap level-by-level:

Level 0: 20
Level 1: {QrnAm AR AR ARAAAAAAAAAAAn A~ an A~ 15

Level 2: iK: Jniaiaiaiaialotalolaloialols 10 {3rnnnnanaanaann 14
Level 3: 16~~~~=" 17 promnnnn 4 1277nnnee 7 i Jaiaiaiaiaiol 2
Level 4: 9°"11 8°""6 1°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 3, 2, 9, 11, 8, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 8, 16, 17, 18)

Hereditary worst-case heap # 401
18-element heap level-by-level:

Level O: 18
Level 1: AT e e T T 15

Level 2: 1 Jaiaialalaiolaioloiaiaialate 10 {3rnnnnanannaann 14
Level 3: 11~~mmnee 8 [ Jaiaintaiaiale 4 127~ 7 - alalalololate 2
Level 4: 1779 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 3, 2, 1, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 8, 17)

Hereditary worst-case heap # 402
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AR A A A A A A A A A AN A 15

Level 2: i dalalaiaiaiaiailaloloiointe 10 {3 rrmmnnaaanaan 14
Level 3:  16~~~~~~~ 8 Iiaiaiaale 4 12~mnmnne 7 gronnannn 2
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Level 4: 11~°"9 6°""1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 3, 2, 11, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 8, 17, 16)

Hereditary worst-case heap # 403
20-element heap level-by-level:

Level O: 20
Level 1: T e et T BT PR 15

Level 2: 18~~~ nnnnannn 10 {3 nmnmannanann 14
Level 3: 16~~~~~7 17 Ernnnnnn 4 127~~~ 7 Jfakalolalolate 2
Level 4: 11°°79 6~""8 1~~~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 3, 2, 11, 9, 6, 8,

1]

Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 8, 17, 16, 19)

Hereditary worst-case heap # 404
17-element heap level-by-level:

Level O: 17
Level 1: TR T et e e 15

Level 2: i Aalaiaiaialaielolalaloiatale 10 {3rnnnnnnannaann 14
Level 3: 1 Jaiaieiaiaialet 8 [ Yalalalalatole 4 D et latetate 7 grrnnnnn 9
Level 4: 6°""1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 12, 7, 3, 2, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 16)

Hereditary worst-case heap # 405
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A AN A AR A A A A A A A A A AN A~ 15

Level 2: 1< Jalalaiaialoioilalolotolote 10 {3 rrmmnnaaanaan 14
Level 3: 11~~~~~~= 8 Iiaiaiaale 4 12~mnmnne 7 gronnannn 2
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Level 4: 9°~~1 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 3, 2, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 16, 16)

Hereditary worst-case heap # 406
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tttt 15

Level 2: i dalalaloiaialoiolaloloiolole 10 {3rAnmnnnaanannn 14
Level 3: 16~~~""" 8 oo 4 12~~nnnee 7 ) jalalaiaioiole 2
Level 4: 9711 6°""1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 3, 2, 9, 11, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 16, 16, 17)

Hereditary worst-case heap # 407
20-element heap level-by-level:

Level 0: 20
Level 1: e Tttt el et et 15

Level 2: i Jalaialaioialoloioloiaiolole 10 {3rnnnnanaanaann 14
Level 3: 16==~=== 17 brnnnnnn 4 1277722 7 I Jalatalalalale 2
Level 4: 9°"11 6~°"8 1°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 3, 2, 9, 11, 6, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 16, 16, 17, 19)

Hereditary worst-case heap # 408
18-element heap level-by-level:

Level O: 18
Level 1: o AT e e TP 15

Level 2: 1 Jaiaialalalolaioloiaiaialate 10 {3rnnnnnnannaann 14
Level 3: 11~~mmnee 8 [ Jaiaiataiaiale 4 127~ 7 - alalalololate 2
Level 4: 6°°79 1~-
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18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 3, 2, 6, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 16, 17)

Hereditary worst-case heap # 409
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AN AA A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiaiaialalelsieinle 10 {3 ~r~nmnaaanaan 14
Level 3: 16~~~~~~~ 8 Ermnnnan 4 127 mnmnee 7 3nmmanen 2
Level 4: 11~°°9 1~=~6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 3, 2, 11, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 16, 17, 16)

Hereditary worst-case heap # 410
20-element heap level-by-level:

Level O: 20
Level 1: R T et et BT PP 15

Level 2: 18~~~ nnanannn 10 {3 nmnmannanann 14
Level 3: 16~~~~~" 17 Ernnnnnn 4 12777~ 7 ) jolaloiaiaiole 2
Level 4: 11°°79 8~""6 1~~~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 3, 2, 11, 9, 8, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 14, 16, 17, 16, 18)

Hereditary worst-case heap # 411
16-element heap level-by-level:

Level O: 16
Level 1: {] n AR AAAAA A AN A A A A AN A~ 15

Level 2: e Ialalateiai e itiataiale 10 {3 rrmmnnaanaaan 14
Level 3: (e 8 bronnnns 4 12~~~ 7 Rakalalatolale 3
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Level 4: 2~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 5, 4, 12, 7, 1, 3, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15)

Hereditary worst-case heap # 412
17-element heap level-by-level:

Level O: 17
Level 1: T atata T i tate 15

Level 2: i Ralalaielalaioiolaloloiolole 10 {3rAnmnnnaanannn 14
Level 3: 9nnnnnnn 8 Ernnnann 4 1277772 7 Ralalaialaiale 3
Level 4: 27776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 12, 7, 1, 3, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 8)

Hereditary worst-case heap # 413
18-element heap level-by-level:

Level 0: 18
Level 1: {7 ~r AR AAAAAAAA~a~~~~AA~an~~aan 15

Level 2: (- jalaialaioialoloioloiaiolole 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 Ernnnnnn 4 127~ 7 iRalatalatolole 3
Level 4: 976 27~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 3, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 8, 16)

Hereditary worst-case heap # 414
19-element heap level-by-level:

Level O: 19
Level 1: {g AR AR AR AN A AN A A A AN A A AN~ 15

Level 2: i dalalalaiaioiolelaloliei 10 {3 rnAnnnaanaann 14
Level 3:  16~~~~~~~ 8 el 4 12~mnmnne 7 {rnnmnnn 3
Level 4: 9°"11 2°""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 3, 9, 11, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 8, 16, 17)
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Hereditary worst-case heap # 415
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt A SaleTat L it 15

Level 2: i F-Jalaialelaiaiaiaialaisiolole 10 {3rnnnnanannaann 14
Level 3: 16~~~~~" 17 pronmmnnn 4 12~7nnmee 7 i Ralatelalaiole 3
Level 4: 97711 8°"°"6 27~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 3, 9, 11, 8, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 8, 16, 17, 18)

Hereditary worst-case heap # 416
18-element heap level-by-level:

Level O: 18
Level 1: AT T et et P P 15

Level 2: 11 Jaiaialolalolaiolaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~nnnee 8 S Iaiaiataiaiale 4 127~~~ 7 i Ralolalaiolole 3
Level 4: 2°°79 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 3, 2, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 8, 17)

Hereditary worst-case heap # 417
19-element heap level-by-level:

Level 0: 19
Level 1: {8 AR AR AR AA A AN AAA A A AA A AN an A~ 15

Level 2: i dalalalalaialoiolalaloialols 10 {3rnnnnanaanaann 14
Level 3: 16~~~~~=" 8 promnnnn 4 1277nnnee 7 yRalalelalalole 3
Level 4: 11~°"9 67772

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 3, 11, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 8, 17, 16)
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Hereditary worst-case heap # 418
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A A A A A A A A AN A~ 15

Level 2: ik: Jlalaiaiailoiolalloiointe 10 {3 rrmmnnaaanaan 14
Level 3: 16°"~~~" 17 Iiaiaiaale 4 Dlaleie 7 {rnmnnn 3
Level 4: 11~°°9 6°""8 2="

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 3, 11, 9, 6, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 8, 17, 16, 19)

Hereditary worst-case heap # 419
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR A A A AN AnAaAaAaAnAnAnAnan 15

Level 2: i Ralalaiaialaloiolalaloialole 10 {3rAnmnnnaanannn 14
Level 3: [ Joiaiaiaiaialel 8 S Jiaiaiaiataley 4 12~~~ 7 i Rakalalatalalel 3
Level 4: 6°°72

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 5, 4, 12, 7, 1, 3, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 16)

Hereditary worst-case heap # 420
18-element heap level-by-level:

Level 0: 18
Level 1: {7 A AA AR AR AR AN A AA A A A An A~ aa A~ 15

Level 2: 16~~~ nnanan 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 promnnnn 4 1277~~~ 7 Rlalaisioiale 3
Level 4: 9°°"2 677

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 3, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 16, 16)
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Hereditary worst-case heap # 421
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AN A A A A A A A A A AN~~~ 15

Level 2: i dalalaiaiaiiailololoiinte 10 {3 rrmmnnaaanaan 14
Level 3:  16~~~~~~~ 8 Iiaiaiaale 4 Dlaleie 7 {rnmnnn 3
Level 4: 9°"11 6°""2

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 3, 9, 11, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 16, 16, 17)

Hereditary worst-case heap # 422
20-element heap level-by-level:

Level O: 20

Level 1: T T T L e PP 15

Level 2: 1K Jnlaiaiaialaleialalaloiatale 10 {3rnnnnanannannn 14
Level 3: 16~~~~~" 17 Errnnnnn 4 1277~ 7 Ralatalatelole 3
Level 4: 9°°11 6-°"8 2°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 3, 9, 11, 6, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 16, 16, 17, 19)

Hereditary worst-case heap # 423
18-element heap level-by-level:

Level O: 18
Level 1: AR T et et P P 15

Level 2: 11 Jaiaialolaloiaioloiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~~nnee 8 S iaiaiataiaiale 4 127~~~ 7 i alaielalolote 3
Level 4: 67779 2~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 5, 4, 12, 7, 1, 3, 6, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 16, 17)

Hereditary worst-case heap # 424
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19-element heap level-by-level:

Level O: 19

Level 1: s R T e et e T 15

Level 2: i dalalaiaialaiololalaloialale 10 {3rnnnnanannannn 14
Level 3: 16~~~ 8 Errnnnnn 4 12~~~ 7 Ralatalatelole 3
Level 4: 11~°"9 2°°°6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 5, 4, 12, 7, 1, 3, 11, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 16, 17, 16)

Hereditary worst-case heap # 425
20-element heap level-by-level:

Level O: 20
Level 1: {QAn AR AR AR AN AR A A A A A AN A~ 15

Level 2: ik: Jlalaiaiaiaioilolloiointe 10 {3 rrmmnnaannaan 14
Level 3: 16~~~~=~ 17 5rnnnnnn 4 127772 7 ielainiaiaiale 3
Level 4: 11~°79 8776 2="

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 5, 4, 12, 7, 1, 3, 11, 9, 8, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 8, 9, 10, 12, 13, 12, 15, 16, 17, 16, 18)

Hereditary worst-case heap # 426
10-element heap level-by-level:

Level 0: 10
Level 1: R 7
Level 2: - Jaialalalalale 5 gnnnnnnn 3



M.A.Suchenek: Hereditary Worst-Case Heaps

Level 3: 1776 4~=

10 heap: [10, 9, 7, 8, 5, 2, 3, 1, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9)

Hereditary worst-case heap # 427
11-element heap level-by-level:

Level 0: 11
Level 1: 10~~~ AR A~ A a s 7
Level 2: *Jolalalalalole 5 OnAmnann 3
Level 3: 8~""6 4-~~1

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 428
12-element heap level-by-level:

Level O: 192
Level 1: {{rnrrnmnaanaanan 7
Level 2: *Jolalalaiole 10 OnAmmnnn 3
Level 3: 8~""6 4~~~5 1~

12 heap: [12, 11, 7, 9, 10, 2, 3, 8, 6, 4, 5, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11)

Hereditary worst-case heap # 429
13-element heap level-by-level:

Level 0: 13
Level 1: {{rrmnAn A an 19
Level 2: *Jolalalolole 10 TAnanann 3
Level 3: 8~~"6 4~~°5 2~~~1

13 heap: [13, 11, 12, 9, 10, 7, 3, 8, 6, 4, 5, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12)

Hereditary worst-case heap # 430
14-element heap level-by-level:

138
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Level O: 14
Level 1: {{rnnnmnnaanannn 13

Level 2: *Jalalatalate 10 {9~~~ nana 3
Level 3: 876 4~~~5 Tan~q 5an

14 heap: [14, 11, 13, 9, 10, 12, 3, 8, 6, 4, 5, 7, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12)

Hereditary worst-case heap # 431
15-element heap level-by-level:

Level O: 15
Level 1: {{rn~nnnnaanannn 14

Level 2: *Jalalatelate 10 {3~~~ 3
Level 3: 8°""6 4~°°5 77712 2°°~1

15 heap: [15, 11, 14, 9, 10, 13, 3,
7

4, 5, 7, 12, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 8

, 11, 12, 12, 13)

Hereditary worst-case heap # 432
16-element heap level-by-level:

Level O: 16
Level 1: {f AR A AR A A AN A A AR A AA AN~~~ 15

Level 2: e Ittt S aiaiataiale 10 {3 ~n~mmnAannann 14
Level 3: 8rrnnnn 6 4rnmnnne 5 AN 12 Pt 1
Level 4: 3°°

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 4, 5, 7, 12, 2, 1, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 7)

Hereditary worst-case heap # 433
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A a A n AN AN 15

Level 2: i Ralaieiaialaioialalaloialale 10 {3rnnnnnnannaann 14
Level 3: 1 Jaaieiaiaialet 6 4rmmnnnn 5 VAniniaiaiaias 12 alalalelalote 1
Level 4: 3778
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17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 7, 12, 2, 1, 3, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 7, 8)

Hereditary worst-case heap # 434
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A~ A A A AN AA A~ 15

Level 2: 1< Jlalaiaiaioioialaloloioiote 10 {3 ~r~nmnaaanaan 14
Level 3: 11~nmrnee 6 4ornmnnn 5 [ 12 Plalalaialoiale 1
Level 4: 9°°°8 37~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 7, 12, 2, 1, 9, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 7, 8, 16)

Hereditary worst-case heap # 435
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR AN A AN A A A A A A A AN A A~ 15

Level 2: s alalaiaiaiaiololalolioi 10 {3 rnAnnnaanaann 14
Level 3: grnnnnne 6 4rrnnnnn 5 [ 12 2nnmnnnn 1
Level 4: 8°°"3

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 7, 12, 2, 1, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 7, 16)

Hereditary worst-case heap # 436
18-element heap level-by-level:

Level O: 18
Level 1: AT R e e P 15

Level 2: 11 Jaiaialalaloloioioiaioialate 10 {3rnnnnanaanaann 14
Level 3: 11~~mmnee 6 4rrmnnnn 5 Asiaiaiaiies 12 ialalalalalete 1
Level 4: 8~""9 3~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 7, 12, 2, 1, 8, 9, 3]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 7, 16, 17)

Hereditary worst-case heap # 437
16-element heap level-by-level:

Level O: 16
Level 1: T ettt T alatatatol Pt 14

Level 2: il alalaieialolololalaiololole 10 {3rAnmnnnannannan 3
Level 3: 9nnmnnnn 6 gonnnnnn 5 A 12 il 1
Level 4: 8~

16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 6, 4, 5, 7, 12, 2, 1, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 8)

Hereditary worst-case heap # 438
17-element heap level-by-level:

Level 0: 17
Level 1: T ettt atalalal 14

Level 2: i1 Jalalaialolaialalaiaiotolole 10 {3rAnnnanaanannan 3
Level 3: 11~77nnee 6 g4rmnnnns 5 A 12 7 iaialolaiaiale 1
Level 4: 8~°"9

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 4, 5, 7, 12, 2, 1, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 8, 8)

Hereditary worst-case heap # 439
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A A A a A a A n A 14

Level 2: i1 Jalalaiaiolaialalaiaiotelol 10 {3rnnnnanannaanan 3
Level 3: 11~°7nnee 6 4ronnnns 5 A 12 7ialalolaiaiale 1
Level 4: 97778

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 4, 5, 7, 12, 2, 1, 9, 8]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 8, 16)

Hereditary worst-case heap # 440
16-element heap level-by-level:

Level O: 16
Level 1: {B n A AR AAAA A AN A A A A A A A AN A A~ 14

Level 2: i Aaialolaloiololaiaiololatele 10 {3 ~r~mnnAnananan 3
Level 3: IS 9 grmrmnnne 5 AN 12 27" 1
Level 4: 67~

16 heap: [16, 15, 14, 11, 10, 13, 3, 8, 9, 4, 5, 7, 12, 2, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9)

Hereditary worst-case heap # 441
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR A A A AN AnAaAaAaAnAnAnAnan 14

Level 2: i1 Jalalaiaiolalalalalaiolelale 10 {3~AnmnAnannannan 3
Level 3: 11~77nmne 9 4rmmnnne 5 AN 12 ialalalaialale 1
Level 4: 6°°°8

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 4, 5, 7, 12, 2, 1, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 8)

Hereditary worst-case heap # 442
18-element heap level-by-level:

Level 0: 18
Level 1: {7 A AA AR AR AR AN A AA A A A An A~ aa A~ 14

Level 2: i1 Jalaiaiaiolnialaiaiaiatolole 10 {3rnnAnAnannaanan 3
Level 3: 15~~~ 9 4rmnnnne 5 A 12 Pislaititi 1
Level 4: 11~°°8 6°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 7, 12, 2, 1, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 8, 16)
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Hereditary worst-case heap # 443
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AN A A A A A A A A A AN~~~ 14

Level 2: i dalalololoiololaloiololotele 10 {3 rrmmnnaaanaann 3
Level 3: 16~~~ 9 4rrnnnnn 5 [ 12 Pisialalaioiale 1
Level 4: 11°°15 6°°"8

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 7, 12, 2, 1, 11, 15, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 8, 16, 17)

Hereditary worst-case heap # 444
18-element heap level-by-level:

Level O: 18
Level 1: AR T et e P P 14

Level 2: i1 Jalaiaiaiolalalalalaiotolale 10 {3~nnmnanannannan 3
Level 3: 15777 9 4rmmnnne 5 (A 12 27 1
Level 4: 6°"11 87~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 7, 12, 2, 1, 6, 11, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 8, 17)

Hereditary worst-case heap # 445
19-element heap level-by-level:

Level O: 19
Level 1: {8 A AR AAAA A AA A A A A A A A AN A A~ 14

Level 2: i dalalololaiololnioiololotele 10 {3 ~r~mnnanananan 3
Level 3: 16~~~ 9 4ornmnne 5 7o 12 Pislalalaloiale 1
Level 4: 15°~11 8°""6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 7, 12, 2, 1, 15, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 8, 17, 16)
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Hereditary worst-case heap # 446
17-element heap level-by-level:

Level O: 17
Level 1: L atata T R Tt 14

Level 2: i1 Jalalaiaiolalalalaiaiatolale 10 {3rnnmnanannaanan 3
Level 3: 11~77nnee 9 4ronnnns 5 (A 12 ialalalaiaiale 1
Level 4: 8776

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 4, 5, 7, 12, 2, 1, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 16)

Hereditary worst-case heap # 447
18-element heap level-by-level:

Level O: 18
Level 1: {T A AR AN A A A A A A A A A A AN A~ 14

Level 2: i{:Jaialolalaiololaloiololotele 10 {3 rr~mnnaaanaann 3
Level 3: 15°7nnnee 9 4rrnnnnn 5 [ 12 Pisialalaioiale 1
Level 4: 11°°"6 8°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 7, 12, 2, 1, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 16, 16)

Hereditary worst-case heap # 448
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tt 14

Level 2: I dalalaioiolaialalalaiotolol 10 {3 nnmnnnannannan 3
Level 3: 16~~~~~"" 9 4rmmnnns 5 (A 12 27 1
Level 4: 11°°156 8°""6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 7, 12, 2, 1, 11, 15, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 16, 16, 17)

Hereditary worst-case heap # 449
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18-element heap level-by-level:

Level O: 18
Level 1: o AT e e T 14

Level 2: i1 Jalaiaiaiolatalataiaiatelale 10 {3rnnnnnnannaanan 3
Level 3: 15777 9 4ronnnns 5 A 12 Pisiaitititis 1
Level 4: 8&°"11 6°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 7, 12, 2, 1, 8, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 16, 17)

Hereditary worst-case heap # 450
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR RA AR A A AA A A A A A A AN A A~ 14

Level 2: i dalalolloiolololoiololotele 10 {3 rr~mnaaaanaann 3
Level 3: 16~~~ 9 4rrnnnnn 5 7ot 12 isialalaioiale 1
Level 4: 15°~11 6°°78

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 7, 12, 2, 1, 15, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 9, 16, 17, 16)

Hereditary worst-case heap # 451
16-element heap level-by-level:

Level O: 16
Level 1: TR T S et e P 14

Level 2: *Jalaialalalolt el Sinialale 11 {3nAnmnnnannannan 3
Level 3: 8~ 6 10~~~ 5 A 12 Pislalolaiaiale 1
Level 4: 4~~

16 heap: [16, 15, 14, 9, 11

, , 6, 10, 5, 7, 12, 2, 1, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 9

, 8, 11, 12, 12, 13, 10)

Hereditary worst-case heap # 452
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17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A a A n A s AN AN 14

Level 2: i1 Jalalaiaiolaialalaiaiotolale 11 {3rnnnnnnannaanan 3
Level 3: 9n~onnne 6 107~~~ 5 A 12 Pisiaitititis 1
Level 4: 4°°°8

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 5, 7, 12, 2, 1, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 10, 8)

Hereditary worst-case heap # 453
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A A AN~~~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 15~~nnnne 6 10~~~ 5 (AN 12 isialalaioiale 1
Level 4: 9°°°8 4~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 5, 7, 12, 2, 1, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 10, 8, 16)

Hereditary worst-case heap # 454
17-element heap level-by-level:

Level O: 17
Level 1: L atata T T Tt 14

Level 2: i1 Jalalaiaiolaialalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 9~~nnnne 6 10~~~ 5 (A 12 27 1
Level 4: 8°"°4

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 5, 7, 12, 2, 1, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 10, 16)

Hereditary worst-case heap # 455
18-element heap level-by-level:
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Level O: 18
Level 1: AT T Rt e e PR 14

Level 2: i1 Jalaiaiaiolaialaiaiaiatelols 11 {3rnnmnnnannaanan 3
Level 3: 157~ 6 10~~~ 5 A 12 yAsialalalalatel 1
Level 4: 8°~"9 4-~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 5, 7, 12, 2, 1, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 10, 16, 17)

Hereditary worst-case heap # 456
16-element heap level-by-level:

Level O: 16
Level 1: {Br AR AR A AAAA A A A A A A s A a A n AN AN AN 14

Level 2: e R iiaialale 11 {3rnnmnanannannan 3
Level 3: S 6 4omnnnn 10 (A 12 Piiaitititis 1
Level 4: 57~

16 heap: [16, 15, 14, 9, 11

s , 6, 4, 10, 7, 12, 2, 1, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 9

, 8, 11, 12, 12, 13, 11)

Hereditary worst-case heap # 457
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AN AN A AA A A A A A AA AN A~ 14

Level 2: i1 Jaiaiaiaiainiaiaiotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 9rrnnnnn 6 4o 10 (AN 12 Pisialalaioials 1
Level 4: 57778

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 4, 10, 7, 12, 2, 1, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 11, 8)

Hereditary worst-case heap # 458
18-element heap level-by-level:

Level O: 18
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Level 1: {T AR AR AR AN AN A AN A A A A A A AN~ 14
Level 2: i1 Jainiaiaialnialaiataiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 15~~nnnne 6 g4rnmnnn 10 AN 12 ialalalaioiols 1
Level 4: 9778 5~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 4, 10, 7, 12, 2, 1, 9, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 11, 8, 16)

Hereditary worst-case heap # 459
17-element heap level-by-level:

Level O: 17
Level 1: T atata i T Tt 14

Level 2: i1 Jalalaiaiolaialalaiaiatolale 11 {3rnnnnnnannaanan 3
Level 3: 9~n~onnnn 6 4ommnnn 10 A 12 Pisiaitititis 1
Level 4: 8°~°b

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 4, 10, 7, 12, 2, 1, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 11, 16)

Hereditary worst-case heap # 460
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A AN AN A A A A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialaltaiatolole 11 {3 ~rmmnnaaananan 3
Level 3: 15~~nnnne 6 g4ronnnn 10 AN 12 P iaialalaioiale 1
Level 4: 87°79 5~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 4, 10, 7, 12, 2, 1, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 11, 16, 17)

Hereditary worst-case heap # 461
16-element heap level-by-level:
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Level O: 16
Level 1: L AR AR AN A A A AN AN N AN AR AN A AN 15

Level 2: e I iaiaialale 10 {4rnnmnnnannaanan 3
Level 3: I 6 g4onnnnnn 5 13~~~ 12 iaialaiaiti 1
Level 4: 7°~

16 heap: [16, 11, 15, 9, 10, 14, 3, 8, 6, 4, 5, 13, 12, 2, 1, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 12)

Hereditary worst-case heap # 462
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR A AN A AN A A AR A A A~~~ 15

Level 2: i B Ralaiatalotololoiololiolalotel 10 {hnmrmmnaman A 3
Level 3: grnnnnon 6 4o 5 13~~~ 12 P lakelalalalole 1
Level 4: 77778

17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 4, 5, 13, 12, 2, 1, 7, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 12, 8)

Hereditary worst-case heap # 463
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN A AA A A AR A A AN A~ 15

Level 2: i Aatalolalotololalotololotete 10 TR e T T 3
Level 3: grrnnnan 6 grmmnnne 5 13~~~ nnn 12 P iaialalaiaiale 1
Level 4: 8°°°7

17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 4, 5, 13, 12, 2, 1, 8, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 12, 16)

Hereditary worst-case heap # 464
16-element heap level-by-level:

Level O: 16
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Level 1: {f R AR AR AR A A AN A A A A A A AN AN~ 15
Level 2: [¢laialalolaioiolololalolalote 10 {3~ nmnmanaannan 14
Level 3: I 6 4onnnnnn 5 7~ 12 i iiaiaiaiaiate 1
Level 4: 2~

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 4, 5, 7, 12, 3, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 14)

Hereditary worst-case heap # 465
17-element heap level-by-level:

Level O: 17
Level 1: Tttt T ateta bt 15

Level 2: i Ralaieiaialaloialalaloialols 10 {3rnnnnanaanaann 14
Level 3: 9rrmmns 6 Vi ialaloioioiole 5 T 192 Zrmnmann 1
Level 4: 28

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 7, 12, 3, 1, 2, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 14, 8)

Hereditary worst-case heap # 466
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN A AN A A A AN A AN~ 15

Level 2: 1< Jalalaiaialaiollalolaiolte 10 {3 rnmmmnannaaan 14
Level 3: 11~nronnee 6 4rrnnnnn 5 [ 12 3rnnnnnn 1
Level 4: 97778 2"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 7, 12, 3, 1, 9, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 14, 8, 16)

Hereditary worst-case heap # 467
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A AN A A A A A s A s A nAn A AN 15
Level 2: i i eleiaiaiaiaioiolalalalaiate 10 {3 A annananan 14
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Level 3: g~ 6 4rmrnmnn 5 VAtialaiaiaie 12 Clalainialaiale: 1
Level 4: 8~~"2

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 7, 12, 3, 1, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 14, 16)

Hereditary worst-case heap # 468
18-element heap level-by-level:

Level 0: 18
Level 1: {7 AR AR AR AN AN A A AAAAAAnAA A aa A~ 15

Level 2: 16~~~ nnanan 10 {3rnnnnanaanaann 14
Level 3: 11~~~ 6 4rnnnnnn 5 /At 12 K Jalalalalalole 1
Level 4: 8~°"9 277

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 7, 12, 3, 1, 8, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 14, 16, 17)

Hereditary worst-case heap # 469
16-element heap level-by-level:

Level O: 16
Level 1: L AR A A AR A A A A AN N AN AR A A A 15

Level 2: e R iaiaialale 10 {3rnnnnanannaann 14
Level 3: [ I 6 4onnnnnn 5 AN 12 iaialaii i 3
Level 4: 1-°

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 4, 5, 7, 12, 2, 3, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 1b)

Hereditary worst-case heap # 470
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN A AN A A A A A A A~~~ 15

Level 2: i alalalaiaialoiolaloloiointe 10 {3 rrmmnnaaanaan 14
Level 3:  9~~~~~=" 6 gromenne 5 [iaaniee 12 gnnmmnnn 3
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Level 4: 1-°°8

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 7, 12, 2, 3, 1, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 15, 8)

Hereditary worst-case heap # 471
18-element heap level-by-level:

Level O: 18
Level 1: At l et Rt tate 15

Level 2: 11 Jaiaialolalolaioiaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~7nnme 6 4o 5 T~ 12 islalalalaiale 3
Level 4: 9778 1~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 7, 12, 2, 3, 9, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 15, 8, 16)

Hereditary worst-case heap # 472
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A A A a A a A n A A A 15

Level 2: i Aalaiaiaialaioielalalotalols 10 {3rnnnnanannaann 14
Level 3: 1 el 6 4rmmnnnn 5 VAniniaiaiaias 12 alalalelaiote 3
Level 4: 8~""1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 7, 12, 2, 3, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 15, 16)

Hereditary worst-case heap # 473
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR A A AN A A A A A A AN A A A A A A~ 15

Level 2: 1< Jalalaiaialaioilalolaiolote 10 {3 ~nmmnnaannann 14
Level 3: 11~nonnee 6 4rrnnnnn 5 [ 12 P isialalaioiale 3
Level 4: 8~°"9 1~-
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18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 7, 12, 2, 3, 8, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 12, 13, 15, 16, 17)

Hereditary worst-case heap # 474
14-element heap level-by-level:

Level O: 14
Level 1: R R R T PPN PPN 13

Level 2: *Jolalaloiole 10 19~~~ nn 3
Level 3: 8°"76 4~~~§ o~~nT ~n

» 5,2, 7, 1]

14 heap: [14, 11, 13, 9, 10, 12, 3,
7 , 11, 12, 13)

Strategy was: (1, 2, 3, 4, 4, 5,

[{e 2N o))
©

Hereditary worst-case heap # 475
15-element heap level-by-level:

Level O: 15
Level 1: R R EPPSNPPN 14

Level 2: *Jolalaloiole 10 13~~~nnnn 3
Level 3: 87776 4~~~5 12~~~7 {~~=n

15 heap: [15, 11, 14, 9, 10, 13, 3, 8, 6, 4, 5, 12, 7, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12)
Hereditary worst-case heap # 476
16-element heap level-by-level:

Level O: 16
Level 1: i Raiaiaiaiiaiaiei i ei b el et R 15

Level 2: 9 AAAAAAAAAAAAAA 10 13 AAAAAAAAAAAAAA 14
Level 3: SIS 6 L S 5 1277~ 7 {rnnmnnn

Level 4: 3~

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 4, 5, 12, 7, 1, 2, 3]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 7)

Hereditary worst-case heap # 477
17-element heap level-by-level:

Level O: 17
Level 1: {G AR AR AN A AA A A A A A A A AN A A~ 15

Level 2: i alolalaiaiaioiololloiioe 10 {3 ~n~mnnaannaan 14
Level 3: g 6 Lronnonnns 5 12~~~ 7 Rakalalatalale 2
Level 4: 3778

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 12, 7, 1, 2, 3, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 7, 8)

Hereditary worst-case heap # 478
18-element heap level-by-level:

Level O: 18
Level 1: AR T et e P P 15

Level 2: 11 Jaiaialalaloiaioloiaiaialate 10 {3rnnnnanannaann 14
Level 3: 11~~~mnee 6 4rmmnnnn 5 1277 7 i Ralalelalolate 2
Level 4: 97778 3~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 12, 7, 1, 2, 9, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 7, 8, 16)

Hereditary worst-case heap # 479
17-element heap level-by-level:

Level 0: 17
Level 1: LG A m AR AR AR A AA A A AAAAA A A A~ a A~ 15

Level 2: i iaiaieiaiaiaiotelalaloialole 10 {3rnnnnanaanaann 14
Level 3: 9rrmmenn 6 L I 5 1277~~~ 7 i Ralalaloiaiole 2
Level 4: 8773

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 12, 7, 1, 2, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 7, 16)
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Hereditary worst-case heap # 480
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A A A AR A A A A A A AN~~~ 15

Level 2: 1< Jalalaiaiaioioiolololotolote 10 {3 rrmmnnaaanaan 14
Level 3: 11~nrmnnee 6 4rrnnnnn 5 1277nmnen 7 i alalaiaiaiale 2
Level 4: 8°"79 3~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 12, 7, 1, 2, 8, 9, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 7, 16, 17)

Hereditary worst-case heap # 481
16-element heap level-by-level:

Level O: 16
Level 1: {B A AR AAAA A AN A AN AN AA AN AN~ 14

Level 2: i Aaialolalaiololalaiololatele 10 {3 ~r~mnnananaaan 3
Level 3: 9o 6 4dronnonnns 5 12~~~ 7 i Rakalalatalale 2
Level 4: 8~

16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 6, 4, 5, 12, 7, 1, 2, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 8)

Hereditary worst-case heap # 482
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR AA A A s AcAaAaAaAnAnAnAnan 14

Level 2: i1 Jalolaiaiolalalalalaiololole 10 {3~Anmnnnannannan 3
Level 3: 11~77nmne 6 4rmmnnne 5 12777 nnme 7 i alaiaialaiale 2
Level 4: 8°°°9

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 4, 5, 12, 7, 1, 2, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 8, 8)
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Hereditary worst-case heap # 483
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AN A A A A A A AN A~ 14

Level 2: i1 jalalololoiolololotololotete 10 {3 rrmmnnaaanaann 3
Level 3: 11~7nnnee 6 gronnnne 5 12777 nnne 7 i alalaiaiaiale 2
Level 4: 97778

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 4, 5, 12, 7, 1, 2, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 8, 16)

Hereditary worst-case heap # 484
16-element heap level-by-level:

Level O: 16
Level 1: {Br AR AR AR AA A A n A A A A A s s A n AN AN AN 14

Level 2: i alalaieiolalalalalaiotelale 10 {3~nnmnanannannan 3
Level 3: g~ 9 Vikololaioiainie 5 D e talatelale 7 {rrnnnna 9
Level 4: 67~

16 heap: [16, 15, 14, 11, 10, 13, 3, 8, 9, 4, 5, 12, 7, 1, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9)

Hereditary worst-case heap # 485
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AR AR A AA A A A A A A A AN A~ 14

Level 2: i1:jalalololaiololaioiololotele 10 {3 ~r~mnnanananan 3
Level 3: 11~~nnmme 9 g4ronnnne 5 12777~ nnme 7 jAalalalalaiole 2
Level 4: 67778

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 4, 5, 12, 7, 1, 2, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 8)

Hereditary worst-case heap # 486
18-element heap level-by-level:
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Level O: 18
Level 1: {T AR AR AR AN AN A A A A A AR A A A A~ A A~ 14

Level 2: i[:Jaialalalaialolaioiololotete 10 {3 ~n~mnnanananan 3
Level 3: 15~nmmnee 9 4rrnnnnn 5 1277nmnee 7 i lalaialaiale 2
Level 4: 11°°"8 6°°

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 12, 7, 1, 2, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 8, 16)

Hereditary worst-case heap # 487
19-element heap level-by-level:

Level O: 19
Level 1: LB AR AN AR A A A A A A n A~~~ 14

Level 2: I dalalaiaiolaialalaiaiotolol 10 {3rnnnnnnannaanan 3
Level 3: 16~~"~"7" 9 4ronnnns 5 12777 mnme 7 s Ralalolataiote 2
Level 4: 11~"15 6°°"8

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 12, 7, 1, 2, 11, 15, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 8, 16, 17)

Hereditary worst-case heap # 488
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A AR AA A A A A A A AN A~ 14

Level 2: i{:Jaialolalaiololaioiololotele 10 {3 ~r~mnnanananan 3
Level 3: 15°7nnnee 9 4rrnnnnn 5 12777nnen 7 jlalalaiaiale 2
Level 4: 6-°11 8°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 12, 7, 1, 2, 6, 11, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 8, 17)

Hereditary worst-case heap # 489
19-element heap level-by-level:

Level O: 19
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Level 1: {gr AR AR AR AN A AN A A AR A A A A A 14
Level 2: i dalalalaloiololaioiolalolole 10 {3 rn~nmnAnaaanan 3
Level 3: 16~~~ 9 4rrnmnnn 5 1277nnnen 7 i alalaialaiale 2
Level 4: 15°~11 8°°"6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 12, 7, 1, 2, 15, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 8, 17, 16)

Hereditary worst-case heap # 490
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AA A A A A A A A AN A A~ 14

Level 2: i1 jalalolalaiolololatololotele 10 {3 rr~mnaaaanaann 3
Level 3: 11~7nnnee 9 g4ronnnne 5 12777 nnne 7 i alalaialaiale 2
Level 4: 8~°"6

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 4, 5, 12, 7, 1, 2, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 16)

Hereditary worst-case heap # 491
18-element heap level-by-level:

Level O: 18
Level 1: At N alolatats 14

Level 2: i1 Jalaiaiaiolalalalalaiatolal 10 {3rnnnnnnAnnaanan 3
Level 3: 157~ 9 4onnnmnn 5 1277~ 7 yRalalalalolole 2
Level 4: 11°°"6 8"~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 12, 7, 1, 2, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 16, 16)

Hereditary worst-case heap # 492
19-element heap level-by-level:

Level O: 19
Level 1: 18 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i I dalalaiololaiolalaiaiotolole 10 {3rAnnnanannaanan 3
Level 3: 16~~~~~mn 9 g4rmnnnns 5 12777 mnme 7 s Ralaloioioiale 2
Level 4: 11~°15 8°""6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 12, 7, 1, 2, 11, 15, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 16, 16, 17)

Hereditary worst-case heap # 493
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A AR A AN~~~ 14

Level 2: i[:Jaialolelaialolaioiololotete 10 {3 rr~mnnannnanan 3
Level 3: 15~nnnnee 9 g4rrnnnnn 5 1277nmnen 7 i lalaialaiale 2
Level 4: 8°"11 6°°

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 4, 5, 12, 7, 1, 2, 8, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 16, 17)

Hereditary worst-case heap # 494
19-element heap level-by-level:

Level O: 19

Level 1: s T T et et P 14

Level 2: I dalaiaiaiolaialalaiaiotolol 10 {3rnnnnAnannaanan 3
Level 3: 16~~~~"7" 9 4ronnnns 5 12~~nnnee 7 yRalatelataiole 2
Level 4: 157711 6°°"8

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 4, 5, 12, 7, 1, 2, 15, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 9, 16, 17, 16)

Hereditary worst-case heap # 495
16-element heap level-by-level:



M.A.Suchenek: Hereditary Worst-Case Heaps 160

Level O: 16
Level 1: TR T e et e PR 14

Level 2: e I iaiaialale 11 {3rnnmnnnannaanan 3
Level 3: SIS 6 107~77mme 5 1277~~~ 7 yRalalalaialole 2
Level 4: 4~

16 heap: [16, 15, 14, 9, 11

s , 6, 10, 5, 12, 7, 1, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 9

, 8, 11, 12, 13, 12, 10)

Hereditary worst-case heap # 496
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR A AN A AN A A AR A A A~~~ 14

Level 2: i - Jalalalalalalotalolalatatolel 11 {3~ mmm A anaaana 3
Level 3: grnnnnon 6 10~~~ 5 12~~~ nmnn 7 i Ralalalolalole 2
Level 4: 4-~°8

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 5, 12, 7, 1, 2, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 10, 8)

Hereditary worst-case heap # 497
18-element heap level-by-level:

Level O: 18
Level 1: AT e e T T 14

Level 2: i1 Jalaiaiaiolaialataiaiatelal 11 {3rnnnnAnannaanan 3
Level 3: 15777 6 107~ 5 12~~mnnee 7 yRalatelataiole 2
Level 4: 978 4-~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 5, 12, 7, 1, 2, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 10, 8, 16)

Hereditary worst-case heap # 498
17-element heap level-by-level:

Level O: 17
Level 1: 16 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i1 Jalalaialolniolaiiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 9rnrnmnn 6 1077=nmne 5 12777 mnme 7 i alaialateiole 2
Level 4: 8~~"4

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 5, 12, 7, 1, 2, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 10, 16)

Hereditary worst-case heap # 499
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A R AN AN A AN A A A AN A A A AN~ 14

Level 2: i - Jalaiaiaialalotalolalataiale 11 {3~ mmnmanaaaaana 3
Level 3: 157~ 6 10~~~ 5 127~ nmmn 7 i Ralalaloiolole 2
Level 4: 8°°79 4~=

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 5, 12, 7, 1, 2, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 10, 16, 17)

Hereditary worst-case heap # 500
16-element heap level-by-level:

Level O: 16
Level 1: {BR AR AR AR A A AN A A A AN A A AN AN~ 14

Level 2: * Ioiaiaialoialalaloisil S 11 {3 ~r~mnnaaanaann 3
Level 3: 8 6 4o 10 12~~rnnee 7 i Ralalelalalole 2
Level 4: b5~°

16 heap: [16, 15, 14, 9, 11

, , 6, 4, 10, 12, 7, 1, 2, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 9

, 8, 11, 12, 13, 12, 11)

Hereditary worst-case heap # 501
17-element heap level-by-level:

Level O: 17
Level 1: 16 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 15 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: g~ 6 4ommnnn 10 12~~~ 7 [ Rakalalatalale 2
Level 4: 5~°7°8

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 4, 10, 12, 7, 1, 2, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 11, 8)

Hereditary worst-case heap # 502
18-element heap level-by-level:

Level 0: 18
Level 1: {7 AR AR AR AN AN A A AAAAAAnAA A aa A~ 14

Level 2: i1 Jalaiaiaiolnialaieiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 15~~~ 6 4rmnnnn 10 12~~nnnee 7 iRalalelalalole 2
Level 4: 9°°°8 57~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 4, 10, 12, 7, 1, 2, 9, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 11, 8, 16)

Hereditary worst-case heap # 503
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A AR A A A A A A~ 14

Level 2: i - Jalalalalolalotalolalatatole 11 {3~ mmm A anaaana 3
Level 3: grnnnnen 6 4~ 10 12~~~ 7 i Ratalalalolale 2
Level 4: 8~~7b

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 4, 10, 12, 7, 1, 2, 8, B]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 11, 16)

Hereditary worst-case heap # 504
18-element heap level-by-level:

Level O: 18
Level 1: o AT e e TP 14

Level 2: i1 Jalaiaiaiolaialaiaiaiatolal 11 {3~nnnnanannaanan 3
Level 3: 15~ 6 4omnmnnn 10 12~~nnnee 7 Ralatalatelole 2
Level 4: 8&°~°9 57~
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18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 4, 10, 12, 7, 1, 2, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 11, 16, 17)

Hereditary worst-case heap # 505
16-element heap level-by-level:

Level O: 16
Level 1: {f AR AR AR A A AN A A A AN A A AN~ 15

Level 2: [¢laialalolaiaiolololalolalote 10 {hnrmmmnamananana 3
Level 3: g~ 6 4o 5 127~~~ 13 i Ralolaloiolole 2
Level 4: 77~

16 heap: [16, 11, 15, 9, 10, 14, 3, 8, 6, 4, 5, 12, 13, 1, 2, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 13)

Hereditary worst-case heap # 506
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A A A a A a A n A A A 15

Level 2: i alalaiaiolaialalaiaiatolol 10 {4rnrnnnnannaanan 3
Level 3: 9nnonnnn 6 4ronnnns 5 12777~ 13 i laiaiatainie 2
Level 4: 77778

17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 4, 5, 12, 13, 1, 2, 7, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 13, 8)

Hereditary worst-case heap # 507
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A a A n AN AN 15

Level 2: i falalaiaiolaialatalaiotolol 10 {4rnrnnnnannaanan 3
Level 3: 9~nonnnn 6 4ronnnns 5 12777~ 13 i laiaiataine 2
Level 4: 8°°°7
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17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 4, 5, 12, 13, 1, 2, 8, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 13, 16)

Hereditary worst-case heap # 508
16-element heap level-by-level:

Level 0: 16
Level 1: {] nAmARAAAAAAAAAAAAAAAn A~ an A~ 15

Level 2: e Ik Siaiaialale 10 {3rnnnnnnaanaanns 14
Level 3: I 6 Vikolololoiainie 5 D e tatetate 7 grnnnnnn 9
Level 4: 1"

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 4, 5, 12, 7, 3, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 14)

Hereditary worst-case heap # 509
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR AN A AN A A A A A A A AN A A~ 15

Level 2: s alalaiaiaiaiololalolioi 10 {3 rnAnnnaanaann 14
Level 3: g 6 Lonnnnns 5 12~~~ 7 [ latalatalalale 2
Level 4: 17778

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 12, 7, 3, 2, 1, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 14, 8)

Hereditary worst-case heap # 510
18-element heap level-by-level:

Level O: 18
Level 1: AT R e e P 15

Level 2: 11 Jaiaialalaloloioioiaioialate 10 {3rnnnnanaanaann 14
Level 3: 11~~mmnee 6 4rrmnnnn 5 1277 7 [ folalalololate 2
Level 4: 9°°°8 1~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 12, 7, 3, 2, 9, 8, 1]



M.A.Suchenek: Hereditary Worst-Case Heaps 165

Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 14, 8, 16)

Hereditary worst-case heap # 511
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR AR AA A A A A A A A AN AA A~ 15

Level 2: i alalaioiaiaioialololsieioe 10 {3 ~r~nmnaaanaan 14
Level 3: 9o 6 dronnomnns 5 12~~~ 7 [ latalatalalole 2
Level 4: 8~~"1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 12, 7, 3, 2, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 14, 16)

Hereditary worst-case heap # 512
18-element heap level-by-level:

Level O: 18
Level 1: AT T et et P P 15

Level 2: 11 Jaiaialolalolaiolaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~nnnee 6 4rnnnnnn 5 127~~~ 7 i jalalolalalote 2
Level 4: 8~""9 1~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 12, 7, 3, 2, 8, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 14, 16, 17)

Hereditary worst-case heap # 513
16-element heap level-by-level:

Level O: 16
Level 1: {f nARAA AR A A AN A A AR A A A AN~~~ 15

Level 2: e It Saiaiataiale 10 {3 Anmmmnaanaann 14
Level 3: S I 6 Lrnnnnns 5 12~~~ 7 Rakalalatalale 3
Level 4: 27~
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16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 4, 5, 12, 7, 1, 3, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 15)

Hereditary worst-case heap # 514
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A a A A A s A s A n AN AN AN an 15

Level 2: i Ralaiaiaialaioiolalaloiatale 10 {3rAnnnanaanannn 14
Level 3: 9rnmmns 6 4ornnmen 5 127777 7 yRalalalaiaiole 3
Level 4: 27778

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 12, 7, 1, 3, 2, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 15, 8)

Hereditary worst-case heap # 515
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A A A A A A AN A A~ 15

Level 2: 1< Jalalaiaiaioioialaloloiolote 10 {3 ~r~mnnaanaaan 14
Level 3: 11~7mrnee 6 4ornmnne 5 12777mnen 7 jAalalalaiaiole 3
Level 4: 98 27~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 12, 7, 1, 3, 9, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 15, 8, 16)

Hereditary worst-case heap # 516
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A~ A A A A A~ 15

Level 2: s alalalaiaiaiolelalolioi 10 {3 rnAnnnaanaann 14
Level 3: g 6 Lonnnmns 5 12~~~ 7 Rakalalatalale 3
Level 4: 87772

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 4, 5, 12, 7, 1, 3, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 15, 16)
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Hereditary worst-case heap # 517
18-element heap level-by-level:

Level O: 18
Level 1: At T N alolatats 15

Level 2: (- Jalaialalaioiaiaiolainiolale 10 {3rnnnnanannaann 14
Level 3: 11~~~mmee 6 g4rnnnmnn 5 12~7nnmee 7 Ralatalatelole 3
Level 4: 8°~°9 27~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 4, 5, 12, 7, 1, 3, 8, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 4, 9, 8, 11, 12, 13, 12, 15, 16, 17)

Hereditary worst-case heap # 518
9-element heap level-by-level:

Level O: 9

Level 1: - I 7

Level 2: 6°~°5 2°~"3

Level 3: 471

9 heap: [9, 8, 7, 6, 5, 2, 3, 4, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8)

Hereditary worst-case heap # 519
10-element heap level-by-level:

Level 0: 10
Level 1: R 7
Level 2: - Jaialalalalale 5 gnnnnnnn 3
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Level 3: 6°°"1 4~=

10 heap: [10, 9, 7, 8, 5, 2, 3, 6, 1, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8)

Hereditary worst-case heap # 520
11-element heap level-by-level:

Level 0: 11
Level 1: 10~~~ AR A~ A a s 7
Level 2: *Jolalalalalole 5 OnAmnann 3
Level 3: 6°~°"8 4-~~1

11 heap: [11, 10, 7, 9, 5, 2, 3, 6, 8, 4, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9)
Hereditary worst-case heap # 521

12-element heap level-by-level:

Level O: 12

Level 1: 11=mmnnnnnnnnnnes 7

Level 2: 9rnnnne 10 27nnnnnn 3

Level 3: 6°°"°8 4~~"5 1~=

12 heap: [12, 11, 7, 9, 10, 2, 3, 6, 8, 4, 5, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11)

Hereditary worst-case heap # 522
13-element heap level-by-level:

Level 0: 13
Level 1: {{rrmnAn A an 19
Level 2: *Jolalalolole 10 TAnanann 3
Level 3: 6~~"8 4~~"5 2~~~1

13 heap: [13, 11, 12, 9, 10, 7, 3, 6, 8, 4, 5, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12)

Hereditary worst-case heap # 523
14-element heap level-by-level:

168
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Level O: 14
Level 1: {{rnnnmnnaanannn 13

Level 2: *Jalalatalate 10 {9~~~ nana 3
Level 3: 6°°"8 4~~~5 Tan~q 5an

14 heap: [14, 11, 13, 9, 10, 12, 3, 6, 8, 4, 5, 7, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12)

Hereditary worst-case heap # 524
15-element heap level-by-level:

Level O: 15
Level 1: {{rn~nnnnaanannn 14

Level 2: *Jalalatelate 10 {3~~~ 3
Level 3: 678 4~~~5 77712 2°°~1

15 heap: [15, 11, 14, 9, 10, 13, 3,
7

4, 5, 7, 12, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 9

, 11, 12, 12, 13)

Hereditary worst-case heap # 525
16-element heap level-by-level:

Level O: 16
Level 1: {f AR A AR A A AN A A AR A AA AN~~~ 15

Level 2: e Ittt S aiaiataiale 10 {3 ~n~mmnAannann 14
Level 3: I 8 4rnmnnne 5 AN 12 Pt 1
Level 4: 3°°

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 4, 5, 7, 12, 2, 1, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7)

Hereditary worst-case heap # 526
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A a A n AN AN 15

Level 2: i Ralaieiaialaioialalaloialale 10 {3rnnnnnnannaann 14
Level 3: 1 Jaaieiaiaialet 8 4rmmnnnn 5 VAniniaiaiaias 12 alalalelalote 1
Level 4: 3°°"6
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17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 7, 12, 2, 1, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 8)

Hereditary worst-case heap # 527
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A~ A A A AN AA A~ 15

Level 2: 1< Jlalaiaiaioioialaloloioiote 10 {3 ~r~nmnaaanaan 14
Level 3: 11~nmrnee 8 4ornmnnn 5 [ 12 Plalalaialoiale 1
Level 4: 9°°"6 37~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 1, 9, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 8, 16)

Hereditary worst-case heap # 528
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et P TP 15

Level 2: i dalalalolalaloiolalaloialole 10 {3rAnmnnnaanannn 14
Level 3: 16~~~~nmn 8 4onnonnn 5 7~ 12 ialalaloioiole 1
Level 4: 97711 3°""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 1, 9, 11, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 8, 16, 17)

Hereditary worst-case heap # 529
20-element heap level-by-level:

Level O: 20

Level 1: {QrnAAARARAAAAAAAAA A A A A An A an A~ 15

Level 2: iK: Jniaiaiaiaialoialalaloialole 10 {3rnnnnanaanaann 14
Level 3: 16~~~~~7 17 4rmmnnnn 5 /AN 12 Yialaialalalle 1
Level 4: 9°°~11 8°""6 3°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 1, 9, 11, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7,8, 8, 9, 11, 12, 12, 13, 7, 8, 16, 17, 18)
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Hereditary worst-case heap # 530
18-element heap level-by-level:

Level O: 18
Level 1: o AR T et e PP 15

Level 2: 11 Jaiaialalalolaioloiaiaialate 10 {3rAnnnanaanannn 14
Level 3: 11~~~mnee 8 4rmmnnnn 5 VAsiaiaiaiaie 12 jalalalolalate 1
Level 4: 3779 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 1, 3, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 8, 17)

Hereditary worst-case heap # 531
19-element heap level-by-level:

Level O: 19
Level 1: s TR T R e L L P 15

Level 2: i dalalaiaiaiaiaialalelsisinie 10 {3 ~r~mnnaanaaan 14
Level 3: 167"~~~ 8 gronnnne 5 [siaaniee 12 gnnnmnn 1
Level 4: 11~°"9 6°°"3

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 1, 11, 9, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 8, 17, 16)

Hereditary worst-case heap # 532
20-element heap level-by-level:

Level O: 20

Level 1: {QrAnmAAAAAAAAnAnAaAaAaA AN nAnan 15

Level 2: K Jalalaialaialoiolalololalole 10 {3rAnmnnnaanannn 14
Level 3: 16~~~~~" 17 4onnnnns 5 ANt 12 ialalolalolole 1
Level 4: 11~°"9 6~°"8 3°~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 1, 11, 9, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 8, 17, 16, 19)
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Hereditary worst-case heap # 533
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A a A A A s A s A n AN AN AN an 15

Level 2: i Ralaiaiaialaioiolalaloiatale 10 {3rAnnnanaanannn 14
Level 3: 1 el 8 4rnmnnnn 5 VAaininioiaias 12 alalalelaiole 1
Level 4: 6773

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 7, 12, 2, 1, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 16)

Hereditary worst-case heap # 534
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A A A A A A AN A A~ 15

Level 2: 1< Jalalaiaiaioioialaloloiolote 10 {3 ~r~mnnaanaaan 14
Level 3: 11~nmrnee 8 4ornmnne 5 [ 12 Pislalalaloiale 1
Level 4: 9°°"3 677

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 1, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7,8, 8, 9, 11, 12, 12, 13, 7, 16, 16)

Hereditary worst-case heap # 535
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et P P 15

Level 2: i dalalalolaialoiolalolololale 10 {3rAnmnnnaanannn 14
Level 3: 16~~~~nmn 8 4onnonnn 5 AN 12 ialalaloioiole 1
Level 4: 9°"°11 6°""3

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 1, 9, 11, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 16, 16, 17)

Hereditary worst-case heap # 536
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20-element heap level-by-level:

Level O: 20

Level 1: s R T et L TP 15

Level 2: 1K Jnlaiaiaialaleialalaloiatale 10 {3rnnnnanannannn 14
Level 3: 16~~~~~" 17 4ononnnn 5 [ANiiie 12 7 3aialalalatale 1
Level 4: 9°~11 6~°"8 3°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 1, 9, 11, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 16, 16, 17, 19)

Hereditary worst-case heap # 537
18-element heap level-by-level:

Level O: 18
Level 1: AR T et e P P 15

Level 2: 11 Jaiaialalaloiaioloiaiaialate 10 {3rnnnnanannaann 14
Level 3: 11~~~mnee 8 4rmmnnnn 5 VAsiaiaiaiaie 12 ialalalolalate 1
Level 4: 67779 3~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 1, 6, 9, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 16, 17)

Hereditary worst-case heap # 538
19-element heap level-by-level:

Level O: 19
Level 1: {8 A AR AAAA A AA A A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiaiaialalloioinle 10 {3 ~r~mmnaannaan 14
Level 3: 16~~~~==" 8 4ronnnnn 5 [ANaaa 12 Pislalaloloiole 1
Level 4: 11~°"9 3°°"6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 1, 11, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 16, 17, 16)

Hereditary worst-case heap # 539
20-element heap level-by-level:



M.A.Suchenek: Hereditary Worst-Case Heaps 174

Level O: 20
Level 1: {QRn AR AR AR A A A A A A AR A A~ A A~ 15

Level 2: yk: Jlalalaialaioialaloloiointe 10 {3 A~ mnnAannann 14
Level 3: 16~~~~~" 17 gromnnne 5 [aaniee 12 gnnaman 1
Level 4: 11~°79 8776 3~"

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 1, 11, 9, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 7, 16, 17, 16, 18)

Hereditary worst-case heap # 540
16-element heap level-by-level:

Level O: 16
Level 1: {B A AR AAAA A AN A AN AN AA AN AN~ 14

Level 2: i Aaialolalaiololalaiololatele 10 {3 ~r~mnnananaaan 3
Level 3: 9rnnnnn 8 gronnnne 5 (AN 12 AN 1
Level 4: 67~

16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 8, 4, 5, 7, 12, 2, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 8)

Hereditary worst-case heap # 541
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR AA A A s AcAaAaAaAnAnAnAnan 14

Level 2: i1 Jalolaiaiolalalalalaiololole 10 {3~Anmnnnannannan 3
Level 3: 11~77nmne 8 4rmmnnne 5 A 12 Pislalolaiaiale 1
Level 4: 6779

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 4, 5, 7, 12, 2, 1, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 8, 8)

Hereditary worst-case heap # 542
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18-element heap level-by-level:

Level O: 18
Level 1: o AT e e T 14

Level 2: i1 Jalaiaiaiolatalataiaiatelale 10 {3rnnnnnnannaanan 3
Level 3: 15777 8 4ronnnns 5 A 12 Pisiaitititis 1
Level 4: 11~~"9 6°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 4, 5, 7, 12, 2, 1, 11, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 8, 8, 16)

Hereditary worst-case heap # 543
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN A AA A A A A A AN A A~ 14

Level 2: i1 jalalololoiololaloiololotele 10 {3 rr~mnnaaanaann 3
Level 3: 11~7nnnme 8 gronnnne 5 (AN 12 Pisialalaioiale 1
Level 4: 9776

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 4, 5, 7, 12, 2, 1, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 8, 16)

Hereditary worst-case heap # 544
18-element heap level-by-level:

Level O: 18
Level 1: I At R atate 14

Level 2: i1 Jalaiaiaiolalalalalaiotelale 10 {3 nnmnnnannannan 3
Level 3: 15777 8 4rmmnnns 5 (A 12 27 1
Level 4: 9711 67~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 4, 5, 7, 12, 2, 1, 9, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 8, 16, 17)
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Hereditary worst-case heap # 545
16-element heap level-by-level:

Level O: 16
Level 1: {BR AR AR AR A A AN A A A AN AA AN AN~ 14

Level 2: * Ioialaialoialalaloisl i iaia 11 {3~ rmmnnAaanaann 3
Level 3: I 8 10~~~ 5 (AN 12 Pisialalaioiale 1
Level 4: 4-~

16 heap: [16, 15, 14, 9, 11, 13, 3, 6, 8, 10, 5, 7, 12, 2, 1, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10)
Hereditary worst-case heap # 546

17-element heap level-by-level:

Level 0: 17

Level 1: LG AR AR AR A A A A A A A A A s A s A n AN AN AN 14

Level 2: i1 Jalalaiaiolaialalaiaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 9rrrnnen 8 10~~~ 5 AN 12 A 1

Level 4: 4-""6

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 5, 7, 12, 2, 1, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8)

Hereditary worst-case heap # 547
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A AR AA A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatalole 11 {3 ~r~mnnanananan 3
Level 3: 157~ 8 10~~~ 5 (AN 12 Pisialalaioials 1
Level 4: 9776 4-~=

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 7, 12, 2, 1, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16)

Hereditary worst-case heap # 548
19-element heap level-by-level:

Level O: 19
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Level 1: {gr AR AR AR AN A AN A A AR A A A A A 14
Level 2: i I 4alalaialalnialaiataiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 16~~~ 8 10~~~ 5 [ 12 islalalaioials 1
Level 4: 9°°15 4°°"6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 7, 12, 2, 1, 9, 15, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17)

Hereditary worst-case heap # 549
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt T M aleTat L Lt 14

Level 2: iFJalalaiaiolaialaiaiaiatolale 11 {3rnnmnnnannannan 3
Level 3: 16~~~~=" 17 10~~~ 5 A 12 7iaialolaiaiale 1
Level 4: 9°°15 4-~"6 8°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 9, 15, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 9)

Hereditary worst-case heap # 550
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 18~~~ 17 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 16°"15 4°°"6 8°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 16, 15, 4, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 9, 16)

Hereditary worst-case heap # 551
22-element heap level-by-level:

Level O: 22

Level 1: TR R IR e Ta 14

Level 2: 210 Jelainialalalaiaiolaialate 11 {3~nnnnanannaanan 3
Level 3: 18~~~=mn 19 10~~~ 5 A 12 yAsialalalaiale 1
Level 4: 16~"15 17~""6 8~""9 4~~~
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22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 16, 15, 17, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 9, 16, 18)

Hereditary worst-case heap # 552
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAAA AN AAAAAAAAA A~ A 14

Level 2: 5 Jalalaialolaiolaleiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 16~~~~~" 18 107~ 5 A 12 ialalaialaiala 1
Level 4: 97715 17°°"6 8°""4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 9, 18)

Hereditary worst-case heap # 553
22-element heap level-by-level:

Level O: 22

Level 1: 2 Rttt T Rateta ol 14

Level 2: i K¢ lalaiaiaioialoiaioialataiale 20 T Ilate e R TR E RNt 3
Level 3: 16~~~~~" 18 11~~~nnne 5 VA 12 Piialaiaiainie 1
Level 4: 9°°1b 17°°"6 8~~10 4-~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 17, 6, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 9, 18, 21)

Hereditary worst-case heap # 554
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN AN A A A A A A 14

Level 2: i< Jalalaiaiolatalatalaiatolol 11 {3~nnnnanannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 A 12 P islalalaiaiols 1
Level 4: 97715 4717 8°""6
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21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 4, 17, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 9, 19)

Hereditary worst-case heap # 555
22-element heap level-by-level:

Level O: 22

Level 1: DA AAAAAAAAAAAAAA AN A~ A AA A~ 14

Level 2: 210 laiainieiaiaioialoiaioialete 11 e Jalatalatatoa bttt et 3
Level 3: 16~~~~"" 19 10~~~7mm 5 ANt 12 27" 1
Level 4: 9°°15 18~"17 8°°"6 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 9, 15, 18, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 9, 19, 18)

Hereditary worst-case heap # 556
20-element heap level-by-level:

Level O: 20

Level 1: e R T et e P 14

Level 2: iF:Jalaiaialolaialaiaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 17777 8 10~~~ 5 A 12 P ialalalaiaiols 1
Level 4: 167715 4°°"6 9°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 7, 12, 2, 1, 16, 15, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 16)

Hereditary worst-case heap # 557
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN A AN A AN AN AN A~ 14

Level 2: K< Jniaiaialainialalotaiatolole 11 {3 ~r~mmnaaananan 3
Level 3: 17°77mmn 18 10~~~ 5 [ 12 2nnmnnne 1
Level 4: 16°°15 4°°"6 9°°°8
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21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 16, 15, 4, 6, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 16, 9)

Hereditary worst-case heap # 558
22-element heap level-by-level:

Level O: 22

Level 1: D TR R TP 14

Level 2: 210 Jelalaialalalaioiololalalale 11 {3~nnmnanannannan 3
Level 3: 17~~77mn 19 10~~~ 5 A 12 PAsiaialalaiale 1
Level 4: 16°"15 18~""6 9°°"8 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 16, 15, 18, 6, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 16, 9, 18)

Hereditary worst-case heap # 559
21-element heap level-by-level:

Level 0: 21
Level 1: DO NN AAAAAAA~~AAA~~~~~A~A~~~~ 14

Level 2: 5 Jalaiaialolaiolaiaiaiotolole 11 {3rAnnnanaanannan 3
Level 3: 17777 18 10~~~ 5 A 12 7 iaialolaiaiale 1
Level 4: 16~°156 8°""6 9°°"4

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 16, 15, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 16, 18)

Hereditary worst-case heap # 560
22-element heap level-by-level:

Level O: 22

Level 1: DA AR AN AR AR AN AN A AN A A AN A A~ 14

Level 2: 'K Jaiaialaloialolaltolalolote 20 {3 ~nAnnnananannn 3
Level 3: 17~77nmn 18 11~7mnmne 5 A 12 27 1
Level 4: 16~°15 8°°°6 97710 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 7, 12, 2, 1, 16, 15, 8, 6, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 16, 18, 21)
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Hereditary worst-case heap # 561
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A AR A A A A n A 14

Level 2: i< Jalaiaiaiolaialalalaiotolale 11 {3~nnmnanannannan 3
Level 3: 17777n7" 18 10~~~ 5 (A 12 Pislalalaiaiols 1
Level 4: 167715 4°°"8 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 16, 15, 4, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 16, 19)

Hereditary worst-case heap # 562
22-element heap level-by-level:

Level O: 22

Level 1: D{AAAAAAAAAAAAAAAAA AN AN A A A~ 14

Level 2: 210 laininieiainioialoiaioialete 11 e Jalatalatata bt LRt 3
Level 3: 17~77mmm 19 10~~~mmm 5 AN 12 27" 1
Level 4: 16~°15 18°~""8 9°°"6 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 16, 15, 18, 8, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 16, 19, 18)

Hereditary worst-case heap # 563
20-element heap level-by-level:

Level O: 20

Level 1: R e e P 14

Level 2: iF<Jalalaiaiolaialaleiaiatolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 17 10~~~ 5 A 12 P islalalaiaiols 1
Level 4: 97715 87776 4°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 9, 15, 8, 6, 4]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 18)

Hereditary worst-case heap # 564
21-element heap level-by-level:

Level O: 21
Level 1: DDA AA AR AR A AN AR AN A AN AN A A A~ 14

Level 2: 5 Jatalaiaiainialalotaiatolole 11 {3 ~r~mnnananannn 3
Level 3: 18~~~ 17 10~~~ 5 [ 12 2~ 1
Level 4: 16715 8°°"6 4°°°9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 16, 15, 8, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 18, 16)

Hereditary worst-case heap # 565
22-element heap level-by-level:

Level O: 22

Level 1: DA mAAANAAAAAAN A A~ A AN A~~~ 14

Level 2: i< Jalalaiaiolaialalalaiotelol 20 {3~nnmnanannannan 3
Level 3: 18~~~~~" 17 11777nnme 5 [N 12 Pialalalalalale 1
Level 4: 16°"15 8°°"6 10°""9 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 7, 12, 2, 1, 16, 15, 8, 6, 10, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 18, 16, 20)

Hereditary worst-case heap # 566
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAA AN AAAAAAAA A~ 14

Level 2: 5 Jalalaialolaialalaiaiatolole 11 {3rnnAnAnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 A 12 ialolalalaiala 1
Level 4: 97715 17°°"6 4°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 17, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 18, 18)
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Hereditary worst-case heap # 567
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN AN AAAAA AR AN AN AN A A~ 14

Level 2: i K¢ lndalaiaioialotaioiolataiole 20 T Ialalelata LR e LRt 3
Level 3: 16~~~~"" 18 11~~~nnne 5 7 12 27 1
Level 4: 9°°15 176 1078 4~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 17, 6, 10, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 18, 18, 20)

Hereditary worst-case heap # 568
21-element heap level-by-level:

Level O: 21
Level 1: D AR AR AN AN A A A A A A A A n A 14

Level 2: i< Jalalaiaiolaialalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 18 10~~~ 5 (A 12 Pialalalalalale 1
Level 4: 97715 8°°17 4°°°6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 8, 17, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 18, 19)

Hereditary worst-case heap # 569
22-element heap level-by-level:

Level O: 22

Level 1: N Rttt T e latatat T 14

Level 2: K Jaiaiolalaiololaiaiololotele 20 {3 ~r~mnnanananan 3
Level 3: 16~~~~~~ 18 11~~7nmee 5 (AN 12 27" 1
Level 4: 9°°15 8°°17 10°°"6 4°°

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 8, 17, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 18, 19, 20)
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Hereditary worst-case heap # 570
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt A SaleTat L it 14

Level 2: i1 Jalalaiaiolalalalalaiatolale 11 {3rnnmnanannaanan 3
Level 3: 16~~~~~" 17 10~""nmme 5 (A 12 ialakalalalale 1
Level 4: 97715 4~~°8 6°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 9, 15, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 19)

Hereditary worst-case heap # 571
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AN AR AR A AN AR AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialatotaiatolole 11 {3 rr~mnnaaanaann 3
Level 3: 18~~~ 17 10~~~ 5 [ 12 2~ 1
Level 4: 16°°15 4°°~"8 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 16, 15, 4, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 19, 16)

Hereditary worst-case heap # 572
22-element heap level-by-level:

Level O: 22

Level 1: TR R R TP 14

Level 2: 210 Jalalalalalaloioiololalalale 11 {3 nnmnnnannannan 3
Level 3: 18~~~=mn 19 10~~~ 5 e 12 PAsiaialalaiale 1
Level 4: 16~"15 17~~"8 6°°"9 4~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 16, 15, 17, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 19, 16, 18)

Hereditary worst-case heap # 573
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21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A AR A A A A A 14

Level 2: i< Jalalaiaiolaialalailaiotolale 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 A 12 Pislalalaiaiols 1
Level 4: 97715 17°°"8 6774

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 19, 18)

Hereditary worst-case heap # 574
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN AAAAAAAAA AN AN AN A A~ 14

Level 2: K Jialolalaiololalotololotele 20 {3 rr~mnaaaanaann 3
Level 3: 16~~~~~" 18 11~~mnmee 5 (AN 12 2~ 1
Level 4: 9°°15 17°°"8 6°°10 4-°

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 17, 8, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 19, 18, 21)

Hereditary worst-case heap # 575
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN AN~ A A~ A~ AN~ 14

Level 2: i< Jalalaiaiolaialalalaiotolol 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 18 10~~~ 5 (A 12 Pialalalalalale 1
Level 4: 97715 4°°17 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 4, 17, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 19, 19)

Hereditary worst-case heap # 576
22-element heap level-by-level:
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Level O: 22

Level 1: R TR R TR Tl et 14

Level 2: 210 Jelalaialalaloiaiolalalaie 11 {3rnnmnnnannaanan 3
Level 3: 16~~~~=" 19 10~~~ 5 7o 12 yAsialalalalatel 1
Level 4: 9~~15 18~"17 6°°°8 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 9, 15, 18, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 16, 17, 19, 19, 18)

Hereditary worst-case heap # 577
18-element heap level-by-level:

Level O: 18
Level 1: AR T et e P P 14

Level 2: i1 Jalaiaiaiolalalalalaiotolal 11 {3~nnmnanannannan 3
Level 3: 15777 8 10~~~ 5 (A 12 yAsiaialalaiale 1
Level 4: 4°°°9 67~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 7, 12, 2, 1, 4, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17)

Hereditary worst-case heap # 578
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AN AA A A A A A A AN A A~ 14

Level 2: i I 4alalaialalaialaioiaiotolole 11 {3 ~r~mnnanananan 3
Level 3: 16~~~ 8 10~~~ 5 [ 12 Pisialalaloials 1
Level 4: 15~~"9 6°°"4

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 7, 12, 2, 1, 15, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16)

Hereditary worst-case heap # 579
20-element heap level-by-level:
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Level O: 20
Level 1: {QRn AR AR AR A A A A A A AR A A~ A A~ 14

Level 2: i1: Jaiaiaiaiainialalotaiaiolole 11 {3 ~n~mnnanananan 3
Level 3: 16~~~~"" 17 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 1579 6°""4 8-~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 15, 9, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 9)

Hereditary worst-case heap # 580
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN A A AN A A A~ A~ AN 14

Level 2: i< Jalalaiaiolaialalaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 18~~~~mn 17 10~~~ 5 A 12 ialakalalaiale 1
Level 4: 157716 6°°"4 8°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 15, 16, 6, 4, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 9, 17)

Hereditary worst-case heap # 581
22-element heap level-by-level:

Level O: 22

Level 1: DN AR AN AN AR AAA AR AN AN AN A A~~~ 14

Level 2: 210 Jainioteiainioialioiaiotalote 11 T Ialatelata bl e LRt 3
Level 3: 18~~~~n7 19 10~~~mnme 5 7 12 27 1
Level 4: 15°"16 6°"17 8°""9 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 15, 16, 6, 17, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 9, 17, 19)

Hereditary worst-case heap # 582
21-element heap level-by-level:

Level O: 21
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Level 1: DO AR AR AR AN AN A AN AN A AN A A A~ 14
Level 2: K< Jniaiaialainialalotaiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 16~~~~"" 18 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 15°°"9 17°""4 8°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 17, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 9, 18)

Hereditary worst-case heap # 583
22-element heap level-by-level:

Level O: 29
Level 1: N Rttt e T R Ra et TR 14

Level 2: 210 Jalaiaialalaloieiolalalalls 11 {3rnnmnnnannannan 3
Level 3: 16~~~~~7 19 10~~~ 5 [ANiaitiaies 12 7 3aialalalatalel 1
Level 4: 15~~"9 17~"18 8~""6 4~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 15, 9, 17, 18, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 9, 18, 19)

Hereditary worst-case heap # 584
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AN AR AN A AN AN A~ 14

Level 2: L Jaialaiaiainialaltaiotolole 11 {3 ~rmmnnaaananan 3
Level 3: 16~~~~"" 18 10~~~ 5 [ 12 2nrmnnee 1
Level 4: 1579 6-~17 8~~~4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 6, 17, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 9, 19)

Hereditary worst-case heap # 585
22-element heap level-by-level:

Level O: 29
Level 1: 21 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 20 13 AAAAAAAAAAAAAAA 3
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Level 3:  16~"~~~" 18 11mmmnnns 5 Trnnnns 12 nmnnnnn 1
Level 4: 15°°°9 6°°17 810 4°°

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 6, 17, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 9, 19, 21)

Hereditary worst-case heap # 586
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR AR A A A AR A AR A A A A 14

Level 2: iF: Jaiaiaiaiainialalotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 17°7mnnee 8 10~~~ 5 [ 12 P iaialalaioiale 1
Level 4: 15°°16 6°°"4 9°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 7, 12, 2, 1, 15, 16, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 17)

Hereditary worst-case heap # 587
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN AN AN A A A A A n A 14

Level 2: i< Jalalaiaiolatalalaiaiatolal 11 {3rnnnnAnannaanan 3
Level 3: 17777 18 107~ 5 A 12 P islalalaiaiols 1
Level 4: 157716 6°°"4 9°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 15, 16, 6, 4, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 17, 9)

Hereditary worst-case heap # 588
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN A AAAAAA AR AN AN AN A A~~~ 14

Level 2: 210 lalalatelaialaialolalolalote 11 {3~ mmmma A n i ana 3
Level 3: 17~~~ 19 10~~~ 5 (AN 12 27nnnnnn 1
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Level 4: 15°"16 6°°18 9°~-8 4-~-

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 15, 16, 6, 18, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 17, 9, 19

Hereditary worst-case heap # 589
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AA AR AN AN A AN AN A AN AN A~ 14

Level 2: L Iniaiaialainialatiataiatolole 11 {3 rn~nnnananaann 3
Level 3: 17~77nmn 18 10~~~ 5 7o 12 2nnrmnnnn 1
Level 4: 15°°16 8°°"4 9°°76

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 15, 16, 8, 4, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 17, 18)

Hereditary worst-case heap # 590
22-element heap level-by-level:

Level O: 22

Level 1: D TR R TR e e 14

Level 2: 210 Jalaiaialalaloieiolalalalls 11 {3rnnnnnnannaanan 3
Level 3: 17~~~ 19 10~~~ 5 A 12 yAsiaialalalatel 1
Level 4: 15~°16 8~"18 9°°"6 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 15, 16, 8, 18, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 17, 18, 19)

Hereditary worst-case heap # 591
21-element heap level-by-level:

Level O: 21

Level 1: DDA AN AR AR AAA AR AN A AN AN A A~~~ 14

Level 2: i ladalaialolalotalololatalolel 11 {3~ mmmma A n i ana 3
Level 3: 17~~~ 18 10~~~ 5 (AN 12 27nnnnnn 1
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Level 4: 15°"16 6°""8 9°~~4

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 15, 16, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 17, 19)

Hereditary worst-case heap # 592
22-element heap level-by-level:

Level O: 29
Level 1: N Rttt T Rt T 14

Level 2: i< lalalaiolalolalalalaiololol 20 {3rAnmnnnannannan 3
Level 3: 17~~~ 18 11~~~ 5 [daiaiaiaiale 12 ialalaloiainle 1
Level 4: 15~°16 6~°"8 9~"10 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 7, 12, 2, 1, 15, 16, 6, 8, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 17, 19, 21)

Hereditary worst-case heap # 593
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR AR A A A AR A A AN A AN A 14

Level 2: i1: Jniaiaiaiainialalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~~~" 17 10~~~ 5 [ 12 2nnmnnne 1
Level 4: 15°~~9 8~°~4 6°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 15, 9, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 18)

Hereditary worst-case heap # 594
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN AN A A A A A A 14

Level 2: i< Jalalaiaiolatalatalaiatolol 11 {3~nnnnanannaanan 3
Level 3: 18~~~~mn 17 10~~~ 5 A 12 P islalalaiaiols 1
Level 4: 157716 8°""4 6°°79
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21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 15, 16, 8, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 18, 17)

Hereditary worst-case heap # 595
22-element heap level-by-level:

Level O: 22

Level 1: DA AAAAAAAAAAAAAA AN A~ A AA A~ 14

Level 2: 210 laiainieiaiaioialoiaioialete 11 e Jalatalatatoa bttt et 3
Level 3: 18~~~~27 19 10~~~7mm 5 ANt 12 27" 1
Level 4: 15°°16 8~~17 6~~"9 4-~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 15, 16, 8, 17, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 18, 17, 19)

Hereditary worst-case heap # 596
21-element heap level-by-level:

Level O: 21

Level 1: DO NN AA AR AN AN A AN AN A AN A A A~ 14

Level 2: K< Inialaialainialatiataiaiolole 11 {3 rnAnmnAnanannns 3
Level 3: 16~~~~~" 18 10~~~ 5 AN 12 27 1
Level 4: 15~~~9 17°°~4 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 17, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 18, 18)

Hereditary worst-case heap # 597
22-element heap level-by-level:

Level O: 22

Level 1: D AR AR AN A AN AN AR A A AN AN N AN AN A A A 14

Level 2: 210 Jalalaialalaloielolalalalals 11 {3rnnnnanannaanan 3
Level 3: 16~~~~=" 19 10~~~ 5 T 12 yAsialalalalalel 1
Level 4: 15~°"9 17~"18 6°°"8 4~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 15, 9, 17, 18, 6, 8, 4]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 18, 18, 19)

Hereditary worst-case heap # 598
21-element heap level-by-level:

Level O: 21
Level 1: DO RN AR AAAAAAA AR AN AN AN AN A~ 14

Level 2: 5 Jalalaialoiaialaloiaiotolole 11 {3 ~r~mnnAnananan 3
Level 3: 16°~~""" 18 10~~"nnme 5 [ 12 2~ 1
Level 4: 15°~"9 8°"17 6°°"4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 8, 17, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 18, 19)

Hereditary worst-case heap # 599
22-element heap level-by-level:

Level O: 22

Level 1: D TR et R TR TR 14

Level 2: i< Jalalaioiolalalalalaiololale 20 {3~AnmnAnannannan 3
Level 3: 16~~~~~" 18 11~~mmmee 5 A 12 il 1
Level 4: 15~°"9 8~"17 6~"10 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 8, 17, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 18, 19, 21)

Hereditary worst-case heap # 600
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A AN A A AR A AR A A A A A A A 14

Level 2: i1: Jniaiaiaiainialaltaiatolole 11 {3 ~r~mmnaaananan 3
Level 3: 16~~~~~" 17 10~~~ 5 [ 12 2nnmnnne 1
Level 4: 15°°"9 6°°"8 4°°
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20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 15, 9, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 19)

Hereditary worst-case heap # 601
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A AR A A A A n A 14

Level 2: i< Jalaiaiaiolaialalalaiotolale 11 {3~nnmnanannannan 3
Level 3: 18~~~~~" 17 10~~~ 5 (A 12 Pislalalaiaiols 1
Level 4: 157716 6°°"8 4°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 15, 16, 6, 8, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 19, 17)

Hereditary worst-case heap # 602
22-element heap level-by-level:

Level O: 22

Level 1: D{AAAAAAAAAAAAAAAAA AN AN A A A~ 14

Level 2: 1K lndaiaiaioialotaioiolotaiale 20 e Jalatalatata bt LRt 3
Level 3: 18~~~~27 17 11~7mnmne 5 AN 12 27" 1
Level 4: 156~°16 6°~~°"8 10~~"9 4~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 7, 12, 2, 1, 15, 16, 6, 8, 10, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 19, 17, 20)

Hereditary worst-case heap # 603
21-element heap level-by-level:

Level O: 21
Level 1: DO AR AR A AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jniaiaialainialaliataiatolole 11 {3 ~nAnnnananannn 3
Level 3: 16~~~~"" 18 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 15°°~9 17°°°8 4°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 17, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 19, 18)
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Hereditary worst-case heap # 604
22-element heap level-by-level:

Level O: 22

Level 1: 2 bttt T A ta ettt 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 20 {3rnnmnanannaanan 3
Level 3: 16~~~~=" 18 11~~rmmee 5 A 12 ialalalaiaiale 1
Level 4: 15~~"9 17~~"8 10~""6 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 17, 8, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 19, 18, 20)

Hereditary worst-case heap # 605
21-element heap level-by-level:

Level O: 21
Level 1: DDA AN AR AAAAAAA AN AN AAA A A A~ 14

Level 2: 5 Jalalaialoinialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~""" 18 10~~~ 5 [ 12 2~ 1
Level 4: 15°~"9 6°°17 4-~"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 6, 17, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 19, 19)

Hereditary worst-case heap # 606
22-element heap level-by-level:

Level O: 22

Level 1: D AR AA AR AN AN A AN AN AN~ A A A~ 14

Level 2: i< Jalalaiaiolalalalalaiololole 20 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 18 11~~nmmee 5 At 12 il 1
Level 4: 15°~~9 6°°17 10°°"8 4-°

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 6, 17, 10, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 8, 17, 16, 19, 19, 20)
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Hereditary worst-case heap # 607
17-element heap level-by-level:

Level O: 17
Level 1: T atata T i tate 14

Level 2: |- Jalalaiaiololalalataiolelole 11 {3rAnmnnnannannan 3
Level 3: 9nnmnnnn 8 10~~~ 5 A 12 Yiaialalalalale 1
Level 4: 6°°"4

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 5, 7, 12, 2, 1, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16)

Hereditary worst-case heap # 608
18-element heap level-by-level:

Level 0: 18
Level 1: Al T Saiatalal 14

Level 2: i1 Jalaiaialolaialaiaiaiatolole 11 {3rAnnnanaanannan 3
Level 3: 157~ 8 10~~~ 5 A 12 7 iaialolaiaiale 1
Level 4: 9°°"4 6~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 7, 12, 2, 1, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16)

Hereditary worst-case heap # 609
19-element heap level-by-level:

Level O: 19
Level 1: {g AR AR AR AN A AN A A A AN A A AN~ 14

Level 2: i I Aaialaialalnialaiataiaiolole 11 {3 ~nAnnnananannn 3
Level 3: 16~~~ 8 10~~~ 5 [ 12 Piaialalaiaiols 1
Level 4: 9°°15 6°°"4

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 7, 12, 2, 1, 9, 15, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17)
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Hereditary worst-case heap # 610
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt A SaleTat L it 14

Level 2: i1 Jalalaiaiolalalalalaiatolale 11 {3rnnmnanannaanan 3
Level 3: 16~~~~~" 17 10~""nmme 5 (A 12 ialakalalalale 1
Level 4: 9°°15 6°°"4 8°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 9, 15, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 9)

Hereditary worst-case heap # 611
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AN AR AR A AN AR AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialatotaiatolole 11 {3 rr~mnnaaanaann 3
Level 3: 18~~~ 17 10~~~ 5 [ 12 2~ 1
Level 4: 16715 6°°"4 8°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 16, 15, 6, 4, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 9, 16)

Hereditary worst-case heap # 612
22-element heap level-by-level:

Level O: 22

Level 1: TR R R TP 14

Level 2: 210 Jalalalalalaloioiololalalale 11 {3 nnmnnnannannan 3
Level 3: 18~~~=mn 19 10~~~ 5 e 12 PAsiaialalaiale 1
Level 4: 16~"15 6°~17 8~""9 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 16, 15, 6, 17, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 9, 16, 19)

Hereditary worst-case heap # 613
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21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A AR A A A A A 14

Level 2: i< Jalalaiaiolaialalailaiotolale 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 A 12 Pislalalaiaiols 1
Level 4: 97715 17°""4 8°""6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 17, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 9, 18)

Hereditary worst-case heap # 614
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN AAAAAAAAA AN AN AN A A~ 14

Level 2: 210 Jaininieiaiaioialioiaiotalote 11 T Ialatelata Ll e LRt 3
Level 3: 16~~~~"" 19 10~~~mnme 5 7 12 27 1
Level 4: 9°°15 17°°18 8°""6 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 9, 15, 17, 18, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 9, 18, 19)

Hereditary worst-case heap # 615
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN AN~ A A~ A~ AN~ 14

Level 2: i< Jalalaiaiolaialalalaiotolol 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 18 10~~~ 5 (A 12 Pialalalalalale 1
Level 4: 97715 67717 8774

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 6, 17, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 9, 19)

Hereditary worst-case heap # 616
22-element heap level-by-level:
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Level O: 22

Level 1: R TR R TR Tl et 14

Level 2: i< Jalalaiaiolaialalaiaiotolol 20 {3rnnmnnnannaanan 3
Level 3: 16~~~~=" 18 11~~rmmee 5 7o 12 7iaialolaiaiale 1
Level 4: 9~"15 6~"17 8~"10 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 6, 17, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 9, 19, 21)

Hereditary worst-case heap # 617
20-element heap level-by-level:

Level O: 20

Level 1: T T T L e PP 14

Level 2: i1 Jalaiaiaiolalalalalaiotolale 11 {3rrnnnnnannaanan 3
Level 3: 17777 8 10~~~ 5 (A 12 Pislalalaiaiole 1
Level 4: 167715 6°°"4 9°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 7, 12, 2, 1, 16, 15, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 16)

Hereditary worst-case heap # 618
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AA AR AR AN AR AN A AN AN A A~ 14

Level 2: 5 Jaialaialainialalotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 177777 18 10~~~nnme 5 7ot 12 2~ 1
Level 4: 16715 6°°"4 9°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 16, 15, 6, 4, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 16, 9)

Hereditary worst-case heap # 619
22-element heap level-by-level:

Level O: 22
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Level 1: DA A AAA AN AR AN AN A AN A A AN AN A~ 14
Level 2: 210 laiaialaliaiaioialoiaioialote 11 T Ilate et R E RNt 3
Level 3: 17°77mmn 19 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 16°°15 6°°18 9°°°8 4°°

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 16, 15, 6, 18, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 16, 9, 19)

Hereditary worst-case heap # 620
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN A A AN A A A~ A~ AN AN~ 14

Level 2: i< Jalalaiaiolaialalaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 17777 18 10~~~ 5 A 12 ialakalalaiale 1
Level 4: 167715 8°""4 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 16, 15, 8, 4, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 16, 18)

Hereditary worst-case heap # 621
22-element heap level-by-level:

Level O: 22

Level 1: DA AN AAAAAAA AR AN A AN AN A~ 14

Level 2: 210 Jainioteiainioialioiaiotalote 11 T Ialatelata bl e LRt 3
Level 3: 17~~~ 19 10~~~nnme 5 7o 12 27 1
Level 4: 16715 8718 976 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 16, 15, 8, 18, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 16, 18, 19)

Hereditary worst-case heap # 622
21-element heap level-by-level:

Level O: 21
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Level 1: DO AR AR AR AN AN A AN AN A AN A A A~ 14
Level 2: K< Jniaiaialainialalotaiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 17°77mmn 18 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 16~"15 6°°°8 9°°7°4

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 16, 15, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 16, 19)

Hereditary worst-case heap # 623
22-element heap level-by-level:

Level O: 29
Level 1: N Rttt e T R Ra et TR 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 20 {3rnnmnnnannannan 3
Level 3: 17~ 18 11777 5 [ANiaitiaies 12 7 3aialalalatalel 1
Level 4: 16~"15 6~°"8 9°"10 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 7, 12, 2, 1, 16, 15, 6, 8, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 16, 19, 21)

Hereditary worst-case heap # 624
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt T A MaleTat Ll ts 14

Level 2: i1 Jaialaiaiolalalalailaiatelal 11 {3rnnnnanannaanan 3
Level 3: 16~~~~=" 17 10~~~ 5 A 12 ialalolaiaiale 1
Level 4: 9°°15 8°""4 6°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 9, 15, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 18)

Hereditary worst-case heap # 625
21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i< Jalaiaiololaiolaiaiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 18~~~~mn 17 107~~~ 5 A 12 ialalaialaiala 1
Level 4: 16~"156 8°~"4 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 16, 15, 8, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 18, 16)

Hereditary worst-case heap # 626
22-element heap level-by-level:

Level O: 22

Level 1: DA AA AN AR AR AN AN A AN A AN A A A~ 14

Level 2: 210 lainialalainiolaloiaiolalote 11 T Ilate et R E RNt 3
Level 3: 18~~~ 19 10~~~ 5 [Aiaiae 12 2nnnnnnn 1
Level 4: 16~"15 8~"17 6°°"9 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 16, 15, 8, 17, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 18, 16, 19)

Hereditary worst-case heap # 627
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR AN AN AN A A A A A n A 14

Level 2: i< Jalalaiaiolaialaiailaiatolal 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 18 107~ 5 A 12 P islalalaiaiols 1
Level 4: 97715 17°""4 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 17, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 18, 18)

Hereditary worst-case heap # 628
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN AAAAAAA AR AN AN AN A A~~~ 14

Level 2: 210 lalalatelaialaialolalolalote 11 {3~ mmmma A n i ana 3
Level 3: 16~~~~"" 19 10~~~ 5 (AN 12 27nnnnnn 1
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Level 4: 9~~15 17~°18 6°""8 4-~-

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 9, 15, 17, 18, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 18, 18, 19)

Hereditary worst-case heap # 629
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AA AR AN AN A AN AN A AN AN A~ 14

Level 2: L Iniaiaialainialatiataiatolole 11 {3 rn~nnnananaann 3
Level 3: 16~~~~~" 18 10~~~ 5 7o 12 2nnrmnnnn 1
Level 4: 9°°15 8°°17 6°°°4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 8, 17, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 18, 19)

Hereditary worst-case heap # 630
22-element heap level-by-level:

Level O: 22

Level 1: D TR R TR e e 14

Level 2: i< Jalaiaialolaialaiaiaiatolole 20 {3rnnnnnnannaanan 3
Level 3: 16~~~~=" 18 11~~rmmee 5 A 12 7iaialolaiaiale 1
Level 4: 9~°15 8~"17 6~°10 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 8, 17, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 18, 19, 21)

Hereditary worst-case heap # 631
20-element heap level-by-level:

Level O: 20
Level 1: 19 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 18 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 16~~~~~" 17 10~~~~~mn 5 VAiaiaiotales 12 iainialaialole 1
Level 4: 9°°15 6°~"8 4~=

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 9, 15, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 19)

Hereditary worst-case heap # 632
21-element heap level-by-level:

Level O: 21

Level 1: DDA AR AAAAAAAAA AN AAAAAAAAA A~ A 14

Level 2: 5 Jalalaialolaiolaleiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 18~~~~mn 17 107~ 5 A 12 ialalaialaiala 1
Level 4: 167715 6°°"8 4°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 16, 15, 6, 8, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 19, 16)

Hereditary worst-case heap # 633
22-element heap level-by-level:

Level O: 22

Level 1: 2 Rttt T Rateta ol 14

Level 2: i K¢ lalaiaiaioialoiaioialataiale 20 T Ilate e R TR E RNt 3
Level 3: 18~~~~nn 17 11~~~nnne 5 VA 12 Piialaiaiainie 1
Level 4: 16~"15 6°~°"8 10°°"9 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 7, 12, 2, 1, 16, 15, 6, 8, 10, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 19, 16, 20)

Hereditary worst-case heap # 634
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN AN A A A A A A 14

Level 2: i< Jalalaiaiolatalatalaiatolol 11 {3~nnnnanannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 A 12 P islalalaiaiols 1
Level 4: 97715 17°°"8 47776
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21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 17, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 19, 18)

Hereditary worst-case heap # 635
22-element heap level-by-level:

Level O: 22

Level 1: DA AAAAAAAAAAAAAA AN A~ A AA A~ 14

Level 2: 1K lndaiaiaioialotaioiolotaile 20 e Jalatalatatoa bttt et 3
Level 3: 16~~~~"" 18 11~~mnmme 5 ANt 12 27" 1
Level 4: 9°~15 17~~"8 10~~"6 4~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 17, 8, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 19, 18, 20)

Hereditary worst-case heap # 636
21-element heap level-by-level:

Level O: 21

Level 1: DO NN AA AR AN AN A AN AN A AN A A A~ 14

Level 2: K< Inialaialainialatiataiaiolole 11 {3 rnAnmnAnanannns 3
Level 3: 16~~~~~" 18 10~~~ 5 AN 12 27 1
Level 4: 9°°15 6°°17 4°°-8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 9, 15, 6, 17, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 19, 19)

Hereditary worst-case heap # 637
22-element heap level-by-level:

Level O: 22

Level 1: D AR AR AN A AN AN AR A A AN AN N AN AN A A A 14

Level 2: i< Jalaiaialolaialalaiaiotolol 20 {3rnnnnanannaanan 3
Level 3: 16~~~~=" 18 11~~rmmee 5 T 12 7iaialalaiaiale 1
Level 4: 9~~15 6~°17 10~""8 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 9, 15, 6, 17, 10, 8, 4]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 16, 17, 19, 19, 20)

Hereditary worst-case heap # 638
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A R AN AN A AN A A A AN A A A AN~ 14

Level 2: i - Jalaiaiaialalotalolalataiale 11 {3~ mmnmanaanaana 3
Level 3: 157~ 8 10~~~ 5 AN 12 P lakelalolalole 1
Level 4: 67779 4~=

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 7, 12, 2, 1, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17)

Hereditary worst-case heap # 639
19-element heap level-by-level:

Level O: 19

Level 1: s R T e e e P 14

Level 2: I dalalaiaiolaialalaiaiatolols 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~m" 8 10~~~ 5 A 12 P ialalalaiaiols 1
Level 4: 15779 4°°"6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 7, 12, 2, 1, 15, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16)

Hereditary worst-case heap # 640
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A AN A A AR A AR A A A A A A A 14

Level 2: i1: Jniaiaiaiainialaltaiatolole 11 {3 ~r~mmnaaananan 3
Level 3: 16~~~~~" 17 10~~~ 5 [ 12 2nnmnnne 1
Level 4: 15°°"9 4-°"¢ 8°°
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20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 15, 9, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 9)

Hereditary worst-case heap # 641
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A AR A A A A n A 14

Level 2: i< Jalaiaiaiolaialalalaiotolale 11 {3~nnmnanannannan 3
Level 3: 18~~~~~" 17 10~~~ 5 (A 12 Pislalalaiaiols 1
Level 4: 157716 4°°"6 8°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 15, 16, 4, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 9, 17)

Hereditary worst-case heap # 642
22-element heap level-by-level:

Level O: 22

Level 1: D{AAAAAAAAAAAAAAAAA AN AN A A A~ 14

Level 2: 210 laininieiainioialoiaioialete 11 e Jalatalatata bt LRt 3
Level 3: 18~~~~27 19 10~~~mmm 5 AN 12 27" 1
Level 4: 15°°16 17~~"6 8°~"9 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 15, 16, 17, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 9, 17, 18)

Hereditary worst-case heap # 643
21-element heap level-by-level:

Level O: 21
Level 1: DO AR AR A AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jniaiaialainialaliataiatolole 11 {3 ~nAnnnananannn 3
Level 3: 16~~~~"" 18 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 15°°~9 17°°"6 8°""4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 9, 18)
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Hereditary worst-case heap # 644
22-element heap level-by-level:

Level O: 22

Level 1: 2 bttt T A ta ettt 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 20 {3rnnmnanannaanan 3
Level 3: 16~~~~=" 18 11~~rmmee 5 A 12 ialalalaiaiale 1
Level 4: 15~~"9 17~~"6 8~"10 4~~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 17, 6, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 9, 18, 21)

Hereditary worst-case heap # 645
21-element heap level-by-level:

Level O: 21
Level 1: DDA AN AR AAAAAAA AN AN AAA A A A~ 14

Level 2: 5 Jalalaialoinialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~""" 18 10~~~ 5 [ 12 2~ 1
Level 4: 156°~°9 4~~17 8°""6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 4, 17, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 9, 19)

Hereditary worst-case heap # 646
22-element heap level-by-level:

Level O: 22

Level 1: D AR AA AR AN AN A AN AN AN~ A A A~ 14

Level 2: 210 Jalalalalalalaioiololalalatel 11 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 19 10~~~ 5 At 12 il 1
Level 4: 15°°~9 18~°17 8°°"6 4°°

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 15, 9, 18, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 9, 19, 18)
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Hereditary worst-case heap # 647
20-element heap level-by-level:

Level O: 20
Level 1: {QAn A AR AR A A AA A A A A A AN A A~ 14

Level 2: i1: Jniaiaiaiainialalotaiatalole 11 {3 ~r~mnnananannn 3
Level 3: 17°7mnnme 8 10~~~ 5 [ 12 Pisialalaiaiale 1
Level 4: 15°°16 4°°"6 9°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 7, 12, 2, 1, 15, 16, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 17)

Hereditary worst-case heap # 648
21-element heap level-by-level:

Level O: 21
Level 1: D AR AR AN AN A A A A A A A A n A 14

Level 2: i< Jalalaiaiolaialalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 17777777 18 10~~~ 5 (A 12 Pialalalalalale 1
Level 4: 15°°16 4°°°6 9°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 15, 16, 4, 6, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 17, 9)

Hereditary worst-case heap # 649
22-element heap level-by-level:

Level O: 22

Level 1: N Rttt T e latatat T 14

Level 2: 210 Jaininieiaiaioiaioiaioialete 11 e Jalatalatata bt LRt 3
Level 3: 1777777 19 10~~~ 5 /AN 12 27 "nnnnn 1
Level 4: 15716 18°""6 9-~~8 4-~=

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 15, 16, 18, 6, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 17, 9, 18)
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Hereditary worst-case heap # 650
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AR A AR AR AN A AN AN A A~~~ 14

Level 2: L Jatalaialainialalotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: 17°77mnm 18 10~~~ 5 [ 12 A 1
Level 4: 15°°16 8°°"6 974

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 15, 16, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 17, 18)

Hereditary worst-case heap # 651
22-element heap level-by-level:

Level O: 22

Level 1: D rn AN AAAN A A AN A~ AN A~~~ 14

Level 2: i< Jalaiaiaiolaialalailaiatolale 20 {3rrnnnnnannaanan 3
Level 3: 17°~77~" 18 117~7mnme 5 [N 12 ialakalalalale 1
Level 4: 157716 8°""6 97710 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 7, 12, 2, 1, 15, 16, 8, 6, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 17, 18, 21)

Hereditary worst-case heap # 652
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AR AAA AR AN A A AR A A A A~ 14

Level 2: 5 Jalaiaialoinialaiotaiotolole 11 {3 ~r~mnnanananan 3
Level 3: 17°7772n 18 10~~~ 5 [ 12 2~ 1
Level 4: 15°"16 4°~"8 9°°76

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 7, 12, 2, 1, 15, 16, 4, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 17, 19)

Hereditary worst-case heap # 653
22-element heap level-by-level:
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Level O: 22

Level 1: DA AA AN AN AR A AN AR AN AN AN A A A~ 14

Level 2: 210 Jainiaielaiaioialoiaiotalote 11 T Ialatelata LR LRt 3
Level 3: 17~~~ 19 10~~~mmme 5 7 12 2°nnnnnn 1
Level 4: 15°°16 18°""8 976 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 7, 12, 2, 1, 15, 16, 18, 8, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 17, 19, 18)

Hereditary worst-case heap # 654
20-element heap level-by-level:

Level O: 20
Level 1: e TR T R R e e TP 14

Level 2: i1: Jaialaiaiainialaletaiatolole 11 {3 rr~mnnaaanaann 3
Level 3: 16~~~""" 17 10~~~ 5 [ 12 2~ 1
Level 4: 15°°"9 8°°"6 4°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 15, 9, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 18)

Hereditary worst-case heap # 655
21-element heap level-by-level:

Level O: 21

Level 1: DA AR AN AN~ A A~ A~ AN~ 14

Level 2: i< lalalaiaiolalalalalaiotolal 11 {3 nnmnnnannannan 3
Level 3: 18~~~~~" 17 10~~~ 5 (A 12 Pialalalalalale 1
Level 4: 157716 87776 4°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 15, 16, 8, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 18, 17)

Hereditary worst-case heap # 656
22-element heap level-by-level:
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Level O: 22

Level 1: R TR R TR Tl et 14

Level 2: i< Jalalaiaiolaialalaiaiotolol 20 {3rnnmnnnannaanan 3
Level 3: 18~~~mn 17 11~~rmmee 5 7o 12 7iaialolaiaiale 1
Level 4: 15~°16 8~""6 10~""9 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 7, 12, 2, 1, 15, 16, 8, 6, 10, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 18, 17, 20)

Hereditary worst-case heap # 657
21-element heap level-by-level:

Level O: 21
Level 1: DDA A AR AAA AR AN A AN AN A A~ 14

Level 2: K< Jatalaialainialatotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 16~~~""" 18 10~~~ 5 [ 12 2nnmnnne 1
Level 4: 15°°~9 17°°"6 4°°-8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 17, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 18, 18)

Hereditary worst-case heap # 658
22-element heap level-by-level:

Level O: 22

Level 1: D TR R IR et 14

Level 2: i< Jalalaiaiolalalalaiaiatolal 20 {3rnnnnnnAnnaanan 3
Level 3: 16~~~~=" 18 11~~rmmne 5 A 12 ialalolaiaiale 1
Level 4: 15~~"9 17~~"6 10~~"8 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 17, 6, 10, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 18, 18, 20)

Hereditary worst-case heap # 659
21-element heap level-by-level:
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Level O: 21

Level 1: D AR AR A A A AN A A A A A A A A 14

Level 2: i< Jalalaiaiolaialalaiaiotolol 11 {3rnnmnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 A 12 P islalalaiaiale 1
Level 4: 15°""9 8°717 4°°76

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 8, 17, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 18, 19)

Hereditary worst-case heap # 660
22-element heap level-by-level:

Level O: 22

Level 1: DA AN A A AR AAA AR AN A AN AN A A A~ 14

Level 2: K Jaialololotololaloiololotete 20 {3 rr~mnnannnanan 3
Level 3: 16~~~~~" 18 11~7mnnne 5 AN 12 Pt 1
Level 4: 15°~"9 8°°17 10°""6 4°°

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 8, 17, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 18, 19, 20)

Hereditary worst-case heap # 661
20-element heap level-by-level:

Level O: 20

Level 1: {QRn AR AR A A AN A A A A A A AN A A~ 14

Level 2: i1: Jntalaiaiaiaialalotaiatalole 11 {3 ~r~mnnanananan 3
Level 3: 16~~~""" 17 10~~~nnme 5 7ot 12 2~ 1
Level 4: 15°°"9 4-°"8 6°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 7, 12, 2, 1, 15, 9, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 19)

Hereditary worst-case heap # 662
21-element heap level-by-level:

Level O: 21
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Level 1: DO AR AR AR AN AN A AN AN A AN A A A~ 14
Level 2: K< Jniaiaialainialalotaiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 18~~~ 17 10~~~ 5 [ 12 2nnmnnnn 1
Level 4: 157716 4°°°8 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 7, 12, 2, 1, 15, 16, 4, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 19, 17)

Hereditary worst-case heap # 663
22-element heap level-by-level:

Level O: 29
Level 1: N Rttt e T R Ra et TR 14

Level 2: 210 Jalaiaialalaloieiolalalalls 11 {3rnnmnnnannannan 3
Level 3: 18~~~ 19 10~~~ 5 [ANiaitiaies 12 7 3aialalalatalel 1
Level 4: 15~"16 17~~"8 6°°"9 4~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 7, 12, 2, 1, 15, 16, 17, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 19, 17, 18)

Hereditary worst-case heap # 664
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AN AR AN A AN AN A~ 14

Level 2: L Jaialaiaiainialaltaiotolole 11 {3 ~rmmnnaaananan 3
Level 3: 16~~~~"" 18 10~~~ 5 [ 12 2nrmnnee 1
Level 4: 15°°~9 17°°"8 674

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 19, 18)

Hereditary worst-case heap # 665
22-element heap level-by-level:

Level O: 29
Level 1: 21 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 20 13 AAAAAAAAAAAAAAA 3



M.A.Suchenek: Hereditary Worst-Case Heaps 215

Level 3:  16~"~~~" 18 11mmmnnns 5 Trnnnns 12 nmnnnnn 1
Level 4: 16°°°9 17°°°8 6°°10 4"

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 7, 12, 2, 1, 15, 9, 17, 8, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 19, 18, 21)

Hereditary worst-case heap # 666
21-element heap level-by-level:

Level O: 21
Level 1: D AR AN AR AN A A AN A A~ AN A 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 11 {3rnnmnnnannannan 3
Level 3: 16~~~~=" 18 10~~~ 5 A 12 7iaialolaiaiale 1
Level 4: 15°~~9 4-~17 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 7, 12, 2, 1, 15, 9, 4, 17, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 19, 19)

Hereditary worst-case heap # 667
22-element heap level-by-level:

Level O: 22

Level 1: DA AA AN AN AR AN AN AN AN AN A A A~ 14

Level 2: 1210 Jalalaiaiataloiaioialalatate 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~~~" 19 10~~~ 5 (AN 12 Pt 1
Level 4: 15~~~9 18°°17 6°°°8 4°°

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 7, 12, 2, 1, 15, 9, 18, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 10, 16, 17, 16, 19, 19, 18)

Hereditary worst-case heap # 668
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16-element heap level-by-level:

Level O: 16
Level 1: TR T et et T 14

Level 2: e R iiaialale 11 {3rnnnnAnannaanan 3
Level 3: I 8 4ommnnn 10 (A 12 Pisiaititiis 1
Level 4: 57~

16 heap: [16, 15, 14, 9, 11

s , 8, 4, 10, 7, 12, 2, 1, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 8

, 9, 11, 12, 12, 13, 11)

Hereditary worst-case heap # 669
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AA A A A A A A A AN A A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: grrnannn 8 4rmnnnn 10 AN 12 Pisialalaioiale 1
Level 4: 57776

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 4, 10, 7, 12, 2, 1, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 8)

Hereditary worst-case heap # 670
18-element heap level-by-level:

Level O: 18
Level 1: At N alolatats 14

Level 2: i1 Jalaiaiaiolalalalalaiatolal 11 {3rnnnnnnAnnaanan 3
Level 3: 157~ 8 4onnmnn 10 A 12 ialalaiaitie 1
Level 4: 97776 5~~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 7, 12, 2, 1, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 8, 16)

Hereditary worst-case heap # 671
19-element heap level-by-level:

Level O: 19
Level 1: 18 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i I dalalaiololaiolalaiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 16~~~~mm 8 4onnnnn 10 7o 12 2nmnnnns 1
Level 4: 9715 5°~"6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 7, 12, 2, 1, 9, 15, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 8, 16, 17)

Hereditary worst-case heap # 672
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A AR A AN~~~ 14

Level 2: i1 Jaiaiaiaiainialaiotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 157~ 8 g4ronnnn 10 (AN 12 iaialalaioiale 1
Level 4: 5°°79 6"

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 7, 12, 2, 1, 5, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 8, 17)

Hereditary worst-case heap # 673
19-element heap level-by-level:

Level O: 19

Level 1: s T T et et P 14

Level 2: I dalaiaiaiolaialalaiaiotolol 11 {3rnnnnAnannaanan 3
Level 3: 16~~~~"7" 8 4omnnnn 10 A 12 Pisiaitititis 1
Level 4: 15°""9 6°°"5

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 7, 12, 2, 1, 15, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 8, 17, 16)

Hereditary worst-case heap # 674
17-element heap level-by-level:

Level O: 17
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Level 1: LB AR AR AR A A AN A AN A A A A A A~ 14
Level 2: i1 Jaiaiaialainialaiataiatolole 11 {3 rn~nmnAnaaanan 3
Level 3: 9rnnnnn 8 4romnnn 10 AN 12 islalalaioiole 1
Level 4: 6~°"b

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 4, 10, 7, 12, 2, 1, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 16)

Hereditary worst-case heap # 675
18-element heap level-by-level:

Level O: 18
Level 1: At Te R T o e 14

Level 2: i1 Jalaiaiaiolaialalaiaiatolol 11 {3rnnmnnnannannan 3
Level 3: 157~ 8 4onrmmen 10 e 12 iaialaiaiti 1
Level 4: 9°°7b 6"~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 7, 12, 2, 1, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 16, 16)

Hereditary worst-case heap # 676
19-element heap level-by-level:

Level O: 19
Level 1: {g AR AR AR A A A A A A A AN A AN A 14

Level 2: i I 4aialaialalaiolalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~nme 8 4o 10 [ 12 iaialalalaiale 1
Level 4: 9~°°15 6~~"5

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 7, 12, 2, 1, 9, 15, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 16, 16, 17)

Hereditary worst-case heap # 677
18-element heap level-by-level:

Level O: 18
Level 1: 17 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 16 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 1b~~rmnens 8 4rmmnnn 10 VAaiaiaiaiale 12 Jalalaloiolale 1
Level 4: 6°°79 5~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 7, 12, 2, 1, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 16, 17)

Hereditary worst-case heap # 678
19-element heap level-by-level:

Level 0: 19
Level 1: {8 AR AR AAAA AN A AAAAAAAn A~ aa A~ 14

Level 2: i dalalaielolaiolalaiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 16°~~~~mn 8 4oonnnn 10 A 12 Pislaititi 1
Level 4: 15°°"9 57776

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 7, 12, 2, 1, 15, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 11, 16, 17, 16)

Hereditary worst-case heap # 679
16-element heap level-by-level:

Level O: 16
Level 1: {f nAAAAAAAAAAA A A A A A AN A~ 15

Level 2: e Ialaiateiol e iaiataiale 10 {3 rnmmnnaannaan 14
Level 3: I 8 grmmnnne 5 AN 12 3~ 1
Level 4: 2°°

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 4, 5, 7, 12, 3, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14)

Hereditary worst-case heap # 680
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A AN A A A A A s A s A nAn A AN 15
Level 2: i i eleiaiaiaiaioiolalalalaiate 10 {3 A annananan 14
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Level 3: g~ 8 4rmrnmnn 5 VAtialaiaiaie 12 Clalainialaiale: 1
Level 4: 2°°76

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 7, 12, 3, 1, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 8)

Hereditary worst-case heap # 681
18-element heap level-by-level:

Level 0: 18
Level 1: {7 AR AR AR AN AN A A AAAAAAnAA A aa A~ 15

Level 2: 16~~~ nnanan 10 {3rnnnnanaanaann 14
Level 3: 11~~~ 8 4rnnnnnn 5 /At 12 K Jalalalalalole 1
Level 4: 9°°°6 277

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 3, 1, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 8, 16)

Hereditary worst-case heap # 682
19-element heap level-by-level:

Level O: 19
Level 1: {gr AR AR AR AN A AN A A AR A A A A A~ 15

Level 2: i dalalaiaiaioiololalolioi 10 {3 rnAnnnaanaann 14
Level 3: 16~"~~~"" 8 gromenne 5 [aanies 12 3nnnmnnn 1
Level 4: 9°"11 2°""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 3, 1, 9, 11, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 8, 16, 17)

Hereditary worst-case heap # 683
20-element heap level-by-level:

Level O: 20

Level 1: R e e P 15

Level 2: 1K Jnlaiaiaiaialotalalaloialols 10 {3rnnnnanaanaann 14
Level 3: 16~~~ 17 4onnnnnn 5 ANt 12 b Jalalalalaiol 1
Level 4: 9°°11 8"~"6 2~°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 3, 1, 9, 11, 8, 6, 2]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 8, 16, 17, 18)

Hereditary worst-case heap # 684
18-element heap level-by-level:

Level O: 18
Level 1: At l et Rt tate 15

Level 2: 11 Jaiaialolalolaioiaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~7nnme 8 4o 5 T~ 12 i jolalaialoiale 1
Level 4: 2°°79 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 3, 1, 2, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 8, 17)

Hereditary worst-case heap # 685
19-element heap level-by-level:

Level 0: 19
Level 1: s Rl tal el e  E  aatalalal 15

Level 2: i dalaialaioialoioioioisiointe 10 {3rnnnnanaanaann 14
Level 3: 16=~~==== 8 4ronnnns 5 [ANSaa 12 I ialalalalalale 1
Level 4: 11~°"9 67772

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 3, 1, 11, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 8, 17, 16)

Hereditary worst-case heap # 686
20-element heap level-by-level:

Level O: 20
Level 1: {Qr R AR AR AR AN A A AR AN AN A A AN AN 15

Level 2: ik Jalalaiaiaiaialelaloliointe 10 {3 rnAnnnaanaann 14
Level 3: 16~~~~~" 17 gromnnne 5 [aanie 12 3nnnmnnn 1
Level 4: 11~°°9 6°""8 2=-

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 3, 1, 11, 9, 6, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 8, 17, 16, 19)
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Hereditary worst-case heap # 687
17-element heap level-by-level:

Level O: 17
Level 1: T atata T i tate 15

Level 2: i Ralalaielalaioiolaloloiolole 10 {3rAnmnnnaanannn 14
Level 3: g~nrnnen 8 4o 5 7~ 12 I iniaiaiaiaiele 1
Level 4: 67772

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 7, 12, 3, 1, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 16)

Hereditary worst-case heap # 688
18-element heap level-by-level:

Level 0: 18
Level 1: Al T Saiatalal 15

Level 2: (- jalaialaioialoloioloiaiolole 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 4rnnnnnn 5 /At 12 I ialalalalalale 1
Level 4: 972 67~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 3, 1, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 16, 16)

Hereditary worst-case heap # 689
19-element heap level-by-level:

Level O: 19
Level 1: {g AR AR AR AN A AN A A A AN A A AN~ 15

Level 2: i dalalalaiaioiolelaloliei 10 {3 rnAnnnaanaann 14
Level 3: 16~~~~~"" 8 gromnnne 5 [aanie 12 3nnnmnnn 1
Level 4: 9°"11 6°""2

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 3, 1, 9, 11, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 16, 16, 17)
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Hereditary worst-case heap # 690
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt A SaleTat L it 15

Level 2: i F-Jalaialelaiaiaiaialaisiolole 10 {3rnnnnanannaann 14
Level 3: 16~~~~~" 17 g4rnnnmnn 5 At 12 K Jalalalalalole 1
Level 4: 97711 6°°"8 27~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 3, 1, 9, 11, 6, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 16, 16, 17, 19)

Hereditary worst-case heap # 691
18-element heap level-by-level:

Level O: 18
Level 1: AT T et et P P 15

Level 2: 11 Jaiaialolalolaiolaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~nnnee 8 4rnnnnnn 5 VAaiaiaiaiaies 12 i jalalolaialote 1
Level 4: 67779 2~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 3, 1, 6, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 16, 17)

Hereditary worst-case heap # 692
19-element heap level-by-level:

Level 0: 19
Level 1: {8 AR AR AR AA A AN AAA A A AA A AN an A~ 15

Level 2: i dalalalalaialoiolalaloialols 10 {3rnnnnanaanaann 14
Level 3: 16~~~~~=" 8 4rnnnnnn 5 /At 12 K Jalainialalele 1
Level 4: 11~°"9 27776

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 3, 1, 11, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 16, 17, 16)
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Hereditary worst-case heap # 693
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A A A A A A A A AN A~ 15

Level 2: ik: Jlalaiaiailoiolalloiointe 10 {3 rrmmnnaaanaan 14
Level 3: 16~~~~~" 17 gromenne 5 [aaniee 12 3nnnmnnn 1
Level 4: 11~°°9 8776 2="

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 3, 1, 11, 9, 8, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 14, 16, 17, 16, 18)

Hereditary worst-case heap # 694
16-element heap level-by-level:

Level 0: 16
Level 1: I ittt aatalalal 15

Level 2: < Tiaiak e iaialale 10 {3rnnnnnnaanaann 14
Level 3: 6~ 8 4rmnnnne 5 T 12 ialalalaiaiole 3
Level 4: 1"

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 4, 5, 7, 12, 2, 3, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15)

Hereditary worst-case heap # 695
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A~ A A A A A~ 15

Level 2: s alalalaiaiaiolelalolioi 10 {3 rnAnnnaanaann 14
Level 3: grnnnnne 8 4rrnnnnn 5 [ 12 it 3
Level 4: 1°°"6

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 7, 12, 2, 3, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 8)
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Hereditary worst-case heap # 696
18-element heap level-by-level:

Level O: 18
Level 1: At T N alolatats 15

Level 2: (- Jalaialalaioiaiaiolainiolale 10 {3rnnnnanannaann 14
Level 3: 11~~~mmee 8 g4rnnnmnn 5 At 12 yAsiaialalalalel 3
Level 4: 97776 1==

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 3, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 8, 16)

Hereditary worst-case heap # 697
19-element heap level-by-level:

Level O: 19
Level 1: {8 A AR AR AN A A A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiaioiolalolsieinte 10 {3 rnmmnnAaanann 14
Level 3: 16~"""~"" 8 gromnnne 5 [aaniee 12 gnnnmnn 3
Level 4: 9°"11 1~~=6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 3, 9, 11, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 8, 16, 17)

Hereditary worst-case heap # 698
20-element heap level-by-level:

Level O: 20

Level 1: L Tttt e tate 15

Level 2: 1K Jnlaiaiaialaioiolalaloialale 10 {3rnnnnanannannn 14
Level 3: 16~~~~~" 17 4ononnns 5 [ANitiaie 12 ialalalaiaiole 3
Level 4: 9711 8~""6 1~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 3, 9, 11, 8, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 8, 16, 17, 18)
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Hereditary worst-case heap # 699
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A A A AR A A A A A A AN~~~ 15

Level 2: 1< Jalalaiaiaioioiolololotolote 10 {3 rrmmnnaaanaan 14
Level 3: 11~nrmnnee 8 4rrnnnnn 5 [ 12 Pisialalaioiale 3
Level 4: 1°°79 6"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 3, 1, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 8, 17)

Hereditary worst-case heap # 700
19-element heap level-by-level:

Level O: 19

Level 1: s R T Iat et R P 15

Level 2: i dalaialoialaioiolalaloialale 10 {3rnnnnanannannn 14
Level 3: 16~~~~~"~~ 8 4ononnnn 5 [ANiitiie 12 iiiiataiale 3
Level 4: 11~~"9 6~~"1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 3, 11, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 8, 17, 16)

Hereditary worst-case heap # 701
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A AN A A A A A A AN A A~ 15

Level 2: ik: Jalalaiaiaiaiollololsieio 10 {3 rrmmnnAnanaan 14
Level 3: 16~~~~~" 17 gromenne 5 [aaniee 12 gnnnmnn 3
Level 4: 11~°°9 6°""8 1==

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 3, 11, 9, 6, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 8, 17, 16, 19)
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Hereditary worst-case heap # 702
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AN A A A A A A AN A~ 15

Level 2: i alolalaiaiioiolaloloiointe 10 {3 rrmmnnaaanaan 14
Level 3: gonnnnne 8 4rrnnnnn 5 7ot 12 2nnmnnen 3
Level 4: 6°°~1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 7, 12, 2, 3, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 16)

Hereditary worst-case heap # 703
18-element heap level-by-level:

Level O: 18
Level 1: AT T e et PP 15

Level 2: 11 Jaiaialalaioiaioloiaiaialate 10 {3rnnnnanannannn 14
Level 3: 11~~~mnee 8 4rrmnnne 5 Asiaiaiaiaies 12 Jalalalalalate 3
Level 4: 9°°"1 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 3, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 16, 16)

Hereditary worst-case heap # 704
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AR AN AN A A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiaioilalolsieiote 10 {3 rrmmnnAnanaan 14
Level 3: 16~"""~"" 8 gromenne 5 [aaniee 12 gnnnmnn 3
Level 4: 9°"11 6°""1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 3, 9, 11, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 16, 16, 17)

Hereditary worst-case heap # 705
20-element heap level-by-level:

Level O: 20
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Level 1: {Qrn AR AR AR AN A AN A A AR A A A A 15
Level 2: ik Jalalaiaiaiaiolalalolieinte 10 {3~~~ nnnananann 14
Level 3: 16°""""" 17 4rrnmnnn 5 [ 12 Pialolaialoiole 3
Level 4: 9°°11 6°""8 1==

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 3, 9, 11, 6, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 16, 16, 17, 19)

Hereditary worst-case heap # 706
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A A AN~~~ 15

Level 2: 1< Jalalaiaialaioilaloloiolote 10 {3 rrmmnnaannaan 14
Level 3: 11~nrmnnee 8 4rrnnnnn 5 7ot 12 Pialolaialoiale 3
Level 4: 6~°79 1~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 7, 12, 2, 3, 6, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 16, 17)

Hereditary worst-case heap # 707
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR A A AN A A n A A a A~~~ 15

Level 2: i dalaialoialaieiolalaloialale 10 {3rnnnnanannaann 14
Level 3: 16~~~~""" 8 4rmmnnnn 5 /AN 12 ilalalaiaiote 3
Level 4: 11~°°9 1~~"6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 7, 12, 2, 3, 11, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 16, 17, 16)

Hereditary worst-case heap # 708
20-element heap level-by-level:

Level O: 20
Level 1: 19 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 15
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Level 2: 18~~~ s nnnns 10 R Ralatalalobatotalototolotole 14
Level 3: 167°"""" 17 gronnnne 5 [ERREEE 12 g~nnmann 3
Level 4: 1179 8~""6 1~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 7, 12, 2, 3, 11, 9, 8, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 12, 13, 15, 16, 17, 16, 18)

Hereditary worst-case heap # 709
14-element heap level-by-level:

Level O: 14
Level 1: R R RSP N 13

Level 2: *Jolalaloiole 10 19~~~ nnnn 3
Level 3: 67778 4~~~§ o~~nT 1~n

14 heap: [14, 11, 13, 9, 10, 12, 3,
7

4, 5, 2, 7, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 9

, 11, 12, 13)

Hereditary worst-case heap # 710
15-element heap level-by-level:

Level O: 15
Level 1: R RSN PPN 14

Level 2: *Jolalaloiole 10 13~~~ nnan 3
Level 3: 67778 4~~~5 12~~~7 {~~=n

15 heap: [15, 11, 14, 9, 10, 13, 3, 6, 8,
7 8

6 4, 5, 12, 7, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9

, 11, 12, 13, 12)

b

Hereditary worst-case heap # 711
16-element heap level-by-level:

Level O: 16
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Level 1: {f R AR AR AR A A AN A A A A A A AN AN~ 15
Level 2: [¢laialalolaioiolololalolalote 10 {3~ nmnmanaannan 14
Level 3: 6~ 8 4ronnmnn 5 12777~ 7 Raialaialaiale 2
Level 4: 3°°

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 4, 5, 12, 7, 1, 2, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7)

Hereditary worst-case heap # 712
17-element heap level-by-level:

Level O: 17
Level 1: Tttt T ateta bt 15

Level 2: i Ralaieiaialaloialalaloialols 10 {3rnnnnanaanaann 14
Level 3: 9rrmmens 8 L 5 1277~~~ 7 i alalalaialole 2
Level 4: 3776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 12, 7, 1, 2, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 8)

Hereditary worst-case heap # 713
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN A AN A A A AN A AN~ 15

Level 2: 1< Jalalaiaialaiollalolaiolte 10 {3 rnmmmnannaaan 14
Level 3: 11~nronnee 8 4rrnnnnn 5 1277nmnen 7 i lalaialaiale 2
Level 4: 97776 3~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 2, 9, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 8, 16)

Hereditary worst-case heap # 714
19-element heap level-by-level:

Level O: 19
Level 1: s T T et et PP 15

Level 2: i dalaiaiaialaiololalaloialale 10 {3rnnnnnnannaann 14
Level 3: 16~~~~"" 8 4rmmnnnn 5 12~~~ 7 yRaladalalalate 2
Level 4: 9°"11 3776
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19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 2, 9, 11, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 8, 16, 17)

Hereditary worst-case heap # 715
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAA AR AAAA A AA A A A A A A A A A~ 15

Level 2: ik: Jlalaiaiaiaiaialalslsisioie 10 {3 ~r~nmnaaanaan 14
Level 3: 16~~~==" 17 4ronnnnn 5 127777722 7 ialaiaiaiaiale 2
Level 4: 9°"11 8~~"6 377

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 2, 9, 11, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 8, 16, 17, 18)

Hereditary worst-case heap # 716
18-element heap level-by-level:

Level O: 18
Level 1: AT R e et P 15

Level 2: 11 Jaiaialolaloloioloiaiaialate 10 {3rnnnnanannaann 14
Level 3: 11~~mmeee 8 4rmmnnne 5 1277 7 i Ralataletolote 2
Level 4: 3779 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 2, 3, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 8, 17)

Hereditary worst-case heap # 717
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AR AN A A AR A AR A A A A A 15

Level 2: s dalalaiaiaiaiailaloloieinte 10 {3 ~nmmnnaannann 14
Level 3: 16~~~ 8 4rrnnnnn 5 1277nmnen 7 i lalaialaiale 2
Level 4: 1179 6~""3
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19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 2, 11, 9, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 8, 17, 16)

Hereditary worst-case heap # 718
20-element heap level-by-level:

Level O: 20

Level 1: R T e e L R PP 15

Level 2: 1K Jnlaiaiaialaloiolalaloialale 10 {3rAnnnanaanannn 14
Level 3: 16~~~~~" 17 4onnnnns 5 127~~~ 7 yRalalalalolole 2
Level 4: 11~~"9 6°°°8 37~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 2, 11, 9, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 8, 17, 16, 19)

Hereditary worst-case heap # 719
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A A A a A a A n A A A 15

Level 2: i Aalaiaiaialaioielalalotalols 10 {3rnnnnanannaann 14
Level 3: 9rrmmens 8 L . 5 1277~~~ 7 i Ralalalalalole 2
Level 4: 67773

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 12, 7, 1, 2, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 16)

Hereditary worst-case heap # 720
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR A A AN A A A A A A AN A A A A A A~ 15

Level 2: 1< Jalalaiaialaioilalolaiolote 10 {3 ~nmmnnaannann 14
Level 3: 11~nonnee 8 4rrnnnnn 5 1277nmnen 7 i lalaialaiale 2
Level 4: 9773 6"
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18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 2, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7,8, 8, 9, 11, 12, 13, 12, 7, 16, 16)

Hereditary worst-case heap # 721
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et TP 15

Level 2: i dalalaloialaiololalaloialale 10 {3rAnnnanaanannn 14
Level 3: 16~~~~""" 8 4ommnnnn 5 12777 nnme 7 ialaialaialale 2
Level 4: 97711 6°""3

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 2, 9, 11, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 16, 16, 17)

Hereditary worst-case heap # 722
20-element heap level-by-level:

Level O: 20
Level 1: {QrnAm AR AR AN AA A A A A A A AN A A~ 15

Level 2: ik: Jalalaiaiaiaiaialolelsisiole 10 {3 ~r~mnnaanaaan 14
Level 3: 16°"~~~" 17 grrnnann 5 12~ mnmnne 7 {rnnmnnn 2
Level 4: 97711 6~~"8 377

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 2, 9, 11, 6, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 16, 16, 17, 19)

Hereditary worst-case heap # 723
18-element heap level-by-level:

Level O: 18
Level 1: AT R e e P 15

Level 2: 11 Jaiaialalaloloioioiaioialate 10 {3rnnnnanaanaann 14
Level 3: 11~~mmnee 8 4rrmnnnn 5 1277 7 i Ralalalalolate 2
Level 4: 6779 3~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 2, 6, 9, 3]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 16, 17)

Hereditary worst-case heap # 724
19-element heap level-by-level:

Level O: 19
Level 1: {8 A AR AR AN AR A A A A AN A A~ 15

Level 2: i dalalaiaiaiaioilallsieinte 10 {3 ~n~mnnaannaan 14
Level 3: 16~~~~=== 8 4ronnnns 5 12777272 7 ialaiaiaiaiale 2
Level 4: 11~°°9 3°""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 2, 11, 9, 3, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 16, 17, 16)

Hereditary worst-case heap # 7256
20-element heap level-by-level:

Level O: 20
Level 1: e R T T e PP 15

Level 2: K Jnlaiaiaialaloiolalaloialale 10 {3rnnnnanannaann 14
Level 3: 16~~~~"" 17 4rmnnnnn 5 12777 7 sRaladalalalale 2
Level 4: 11~~"9 8°°"6 3~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 2, 11, 9, 8, 6, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 7, 16, 17, 16, 18)

Hereditary worst-case heap # 726
16-element heap level-by-level:

Level O: 16
Level 1: {BR AR AR A A AN A AN A A A AN A A A~ A 14

Level 2: i aialolelotolololotololotele 10 {3 ~r~mmnaaananan 3
Level 3: g 8 Lrnnnnns 5 12~~~ 7 Rakalalatalale 2
Level 4: 6~
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16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 8, 4, 5, 12, 7, 1, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 8)

Hereditary worst-case heap # 727
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A a A A A s A s A n AN AN AN an 14

Level 2: i1 Jalolaiaiolalalalaiaiotolale 10 {3~nnmnanannannan 3
Level 3: 11~77nmne 8 4romnnns 5 12~7nnnee 7 i Ralatelalaiole 2
Level 4: 67779

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 4, 5, 12, 7, 1, 2, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 8, 8)

Hereditary worst-case heap # 728
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A A A A A A AN A A~ 14

Level 2: [ Jaialolalaioloiaiaiololotele 10 {3 ~r~mnnananaaan 3
Level 3: 15~~~ 8 g4ronnnne 5 12777~ nnme 7 jAalalalaiaiole 2
Level 4: 11~°"9 6°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 4, 5, 12, 7, 1, 2, 11, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 8, 8, 16)

Hereditary worst-case heap # 729
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A~ A A A A A~ 14

Level 2: i -Jalalalalalalotalolalatatale 10 {3~ nmnmanananana 3
Level 3: 11~~rmnme 8 4ormnnnn 5 12~~~ nnen 7 i Ralalaloiolole 2
Level 4: 97776

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 8, 4, 5, 12, 7, 1, 2, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 8, 16)
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Hereditary worst-case heap # 730
18-element heap level-by-level:

Level O: 18
Level 1: At T N alolatats 14

Level 2: i1 Jalaiaiaiolalalalailaiatelale 10 {3rnnmnanannaanan 3
Level 3: 15~~~ 8 4ronnnns 5 12~~nnnee 7 Ralatalatelole 2
Level 4: 9°°11 67~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 8, 4, 5, 12, 7, 1, 2, 9, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 8, 16, 17)

Hereditary worst-case heap # 731
16-element heap level-by-level:

Level O: 16
Level 1: TR T e et P P 14

Level 2: *Jalaialolalolt S Sinialale 11 {3rAnmnnnannannan 3
Level 3: 6~~~ 8 10~~~ 5 12777 nnme 7 i alaiaialaiale 2
Level 4: 4~~

16 heap: [16, 15, 14, 9, 11

, , 8, 10, 5, 12, 7, 1, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 8

, 9, 11, 12, 13, 12, 10)

Hereditary worst-case heap # 732
17-element heap level-by-level:

Level 0: 17
Level 1: LG A m AR AR AR A AA A A AAAAA A A A~ a A~ 14

Level 2: i1 Jalalaialolaiolaliaiotolole 11 {3rnnAnAnannaanan 3
Level 3: 9rrmmenn 8 1077777 5 1277~~~ 7 i Ralalaloialole 2
Level 4: 47°°6

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 5, 12, 7, 1, 2, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8)
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Hereditary worst-case heap # 733
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A A A AR A A A A A A AN~~~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: 157~ 8 10~~~ 5 12777 nnne 7 i lalaiaiaiale 2
Level 4: 9°°"6 4=~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 12, 7, 1, 2, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16)

Hereditary worst-case heap # 734
19-element heap level-by-level:

Level O: 19

Level 1: s R T Iat et R P 14

Level 2: I dalaiaiaiolalalalaiaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 16~~~~7~"" 8 10~~~ 5 12~~nnmee 7 jRalatelalaiole 2
Level 4: 97715 4°°°6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 12, 7, 1, 2, 9, 15, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17)

Hereditary worst-case heap # 735
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A AN A A A A A A AN A A~ 14

Level 2: i1: Jntalaiaiaiaialalotaiatalole 11 {3 ~r~mnnanananan 3
Level 3: 16~~~""" 17 10~~~nnme 5 127 7 i Ralalelalalole 2
Level 4: 9°°15 4-°"6 8°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 9, 15, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 9)

Hereditary worst-case heap # 736
21-element heap level-by-level:

Level O: 21
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Level 1: DO AR AR AR AN AN A AN AN A AN A A A~ 14
Level 2: K< Jniaiaialainialalotaiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 18~~~ 17 10~~~ 5 127 7 i Ralalelalalole 2
Level 4: 16~°15 4°~°6 8°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 16, 15, 4, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 9, 16)

Hereditary worst-case heap # 737
22-element heap level-by-level:

Level O: 29
Level 1: N Rttt e T R Ra et TR 14

Level 2: 210 Jalaiaialalaloieiolalalalls 11 {3rnnmnnnannannan 3
Level 3: 18~~~ 19 10~~~ 5 12~~~ 7 Ralalalatelole 2
Level 4: 16~"15 17~~"6 8~""9 4~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 16, 15, 17, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 9, 16, 18)

Hereditary worst-case heap # 738
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AN AR AN A AN AN A~ 14

Level 2: L Jaialaiaiainialaltaiotolole 11 {3 ~rmmnnaaananan 3
Level 3: 16~~~~"" 18 10~~~ 5 12~~nnnee 7 yRalalalalolale 2
Level 4: 9°°15 17°°"6 8°°"4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 9, 18)

Hereditary worst-case heap # 739
22-element heap level-by-level:

Level O: 29
Level 1: 21 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 20 13 AAAAAAAAAAAAAAA 3



M.A.Suchenek: Hereditary Worst-Case Heaps 239

Level 3: 16~~~~=" 18 117~77mmee 5 1277772 7 1nnnnnee 2
Level 4: 9°°15 17°""6 8~~10 4-~-

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 17, 6, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 9, 18, 21)

Hereditary worst-case heap # 740
21-element heap level-by-level:

Level O: 21
Level 1: D AR AN AR AN A A AN A A~ AN A 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 11 {3rnnmnnnannannan 3
Level 3: 16~~~~=" 18 10~~~ 5 127~~nmee 7 jRalalelalalole 2
Level 4: 9°°15 4-~17 8°""6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 4, 17, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 9, 19)

Hereditary worst-case heap # 741
22-element heap level-by-level:

Level O: 22

Level 1: DA AA AN AN AR AN AN AN AN AN A A A~ 14

Level 2: 1210 Jalalaiaiataloiaioialalatate 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~~~" 19 10~~~ 5 12~~rnnee 7 i Ralalalalolale 2
Level 4: 9-°15 18°°17 8°°"6 4°°

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 9, 15, 18, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 9, 19, 18)

Hereditary worst-case heap # 742
20-element heap level-by-level:

Level O: 20
Level 1: 19 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: iF:Jalaiaialolnialaieiaiotolol 11 {3rAnnnanannaanan 3
Level 3: 1777 8 107~~~ 5 12~~mnnee 7 i Ralalalololote 2
Level 4: 16~"15 4~~"6 97~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 12, 7, 1, 2, 16, 15, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 16)

Hereditary worst-case heap # 743
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AA AR AN AN A AN AN A AN AN A~ 14

Level 2: L Iniaiaialainialatiataiatolole 11 {3 rn~nnnananaann 3
Level 3: 17~77nmn 18 10~~~ 5 12~~nnnee 7 i Ralalelalalole 2
Level 4: 16°"15 4°°"6 9°°-°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 16, 15, 4, 6, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 16, 9)

Hereditary worst-case heap # 744
22-element heap level-by-level:

Level O: 22

Level 1: D TR R TR e e 14

Level 2: 210 Jalaiaialalaloieiolalalalls 11 {3rnnnnnnannaanan 3
Level 3: 17~~~ 19 10~~~ 5 127~~mmee 7 Ralatalatelole 2
Level 4: 16~"15 18~""6 9°°°8 4~~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 16, 15, 18, 6, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 16, 9, 18)

Hereditary worst-case heap # 745
21-element heap level-by-level:

Level O: 21

Level 1: DDA AN AR AR AAA AR AN A AN AN A A~~~ 14

Level 2: i ladalaialolalotalololatalolel 11 {3~ mmmma A n i ana 3
Level 3: 17~~~ 18 10~~~ 5 127~~~ 7 (Ralalalalalale 2
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Level 4: 16~"15 8°""6 9°~~4

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 16, 15, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 16, 18)

Hereditary worst-case heap # 746
22-element heap level-by-level:

Level O: 29
Level 1: N Rttt T Rt T 14

Level 2: i< lalalaiolalolalalalaiololol 20 {3rAnmnnnannannan 3
Level 3: 17~~~ 18 11~~~ 5 127~~~ 7 Ralalalatolole 2
Level 4: 16~"15 8~""6 9°~"10 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 12, 7, 1, 2, 16, 15, 8, 6, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 16, 18, 21)

Hereditary worst-case heap # 747
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AR A A A A A A A 14

Level 2: i< Jalaiaialolaialaiaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 17~7~7nmn 18 10~~~ 5 12~~mnnee 7 yRalatelalalole 2
Level 4: 167715 4°°"8 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 16, 15, 4, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 16, 19)

Hereditary worst-case heap # 748
22-element heap level-by-level:

Level O: 22

Level 1: DA AN AN AR A AN AR AN A AR A A A~ 14

Level 2: 210 Jainiaielainioialioiaiotalote 11 T Ialatelata LR LRt 3
Level 3: 17~~~ 19 10~~~nnme 5 127~ 7 sRalaiaialalale 2
Level 4: 16715 18°""8 976 4°~
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22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 16, 15, 18, 8, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 16, 19, 18)

Hereditary worst-case heap # 749
20-element heap level-by-level:

Level 0: 20
Level 1: {QrnAm AR AR ARAAAAAAAAAAAn A~ an A~ 14

Level 2: if:Jalalaiaiolnialaleiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 16°~~"~" 17 10~~~ 5 1277~ 7 yRalalelalalole 2
Level 4: 97715 8776 4-°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 9, 15, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 18)

Hereditary worst-case heap # 750
21-element heap level-by-level:

Level O: 21

Level 1: DO NN AA AR AN AN A AN AN A AN A A A~ 14

Level 2: K< Inialaialainialatiataiaiolole 11 {3 rnAnmnAnanannns 3
Level 3: 18~~~~m- 17 10~~~ 5 12~~nnnee 7 i Ralalelalalole 2
Level 4: 16°"15 8°°"6 4°°°9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 16, 15, 8, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 18, 16)

Hereditary worst-case heap # 751
22-element heap level-by-level:

Level O: 22

Level 1: D AR AR AN A AN AN AR A A AN AN N AN AN A A A 14

Level 2: i< Jalaiaialolaialalaiaiotolol 20 {3rnnnnanannaanan 3
Level 3: 18~~~=mn 17 11~~rmmee 5 12~~~ 7 Ralatalatelole 2
Level 4: 16~"15 8~""6 10~""9 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 12, 7, 1, 2, 16, 15, 8, 6, 10, 9, 4]



M.A.Suchenek: Hereditary Worst-Case Heaps 243

Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 18, 16, 20)

Hereditary worst-case heap # 752
21-element heap level-by-level:

Level O: 21
Level 1: DO RN AR AAAAAAA AR AN AN AN AN A~ 14

Level 2: 5 Jalalaialoiaialaloiaiotolole 11 {3 ~r~mnnAnananan 3
Level 3: 16°~~""" 18 10~~"nnme 5 1277nmnne 7 yRalalelalalole 2
Level 4: 9~°15 17°~"6 4°~"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 17, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 18, 18)

Hereditary worst-case heap # 753
22-element heap level-by-level:

Level O: 22

Level 1: D TR et R TR TR 14

Level 2: i< Jalalaioiolalalalalaiololale 20 {3~AnmnAnannannan 3
Level 3: 16~~~~~" 18 11~~mmmee 5 12~~~ 7 Ralalalatalole 2
Level 4: 9-°15 17°°"6 10°°"8 4-°

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 17, 6, 10, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 18, 18, 20)

Hereditary worst-case heap # 754
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AN A A A A A A 14

Level 2: i< Jalaiaialolaialalaiaiotolol 11 {3rnnnnanannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 12~~mnnee 7 yRalatelalalole 2
Level 4: 97715 8°717 47776

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 8, 17, 4, 6]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 18, 19)

Hereditary worst-case heap # 755
22-element heap level-by-level:

Level O: 22

Level 1: DA AAAAAAAAAAAAAA AN AN A A A~~~ 14

Level 2: K Jaialololaiololoioiololotele 20 {3 ~r~mnnananannn 3
Level 3: 16~~~~~" 18 11~~7nmee 5 12777 nnee 7 yRaialalalolale 2
Level 4: 9°°15 8°°17 10°""6 4°°

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 8, 17, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 18, 19, 20)

Hereditary worst-case heap # 756
20-element heap level-by-level:

Level 0: 20
Level 1: e Tttt el et et 14

Level 2: iF:Jalaiaiaiolaialaiaiaiatolol 11 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 17 10~~~ 5 12~~mnnee 7 i Ralalolololote 2
Level 4: 97715 4~~"8 6°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 9, 15, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 19)

Hereditary worst-case heap # 757
21-element heap level-by-level:

Level O: 21
Level 1: DO AR AR A AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jniaiaialainialaliataiatolole 11 {3 ~nAnnnananannn 3
Level 3: 18~~~ 17 10~~~ 5 12~~nnnee 7 yRalalalalolale 2
Level 4: 16°"15 4°°~"8 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 16, 15, 4, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 19, 16)
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Hereditary worst-case heap # 758
22-element heap level-by-level:

Level O: 22

Level 1: 2 bttt T A ta ettt 14

Level 2: 210 Jelalaialalalaieiololalate 11 {3rnnmnanannaanan 3
Level 3: 18~~~==n 19 10~~~ 5 12~~~mmne 7 Ralatalatelole 2
Level 4: 16~"15 17~""8 6°°"9 4~~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 16, 15, 17, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 19, 16, 18)

Hereditary worst-case heap # 759
21-element heap level-by-level:

Level O: 21
Level 1: DDA AN AR AAAAAAA AN AN AAA A A A~ 14

Level 2: 5 Jalalaialoinialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~""" 18 10~~~ 5 12~~7nnee 7 yRalalalelolle 2
Level 4: 9°°15 17°°"8 6°°"4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 19, 18)

Hereditary worst-case heap # 760
22-element heap level-by-level:

Level O: 22

Level 1: D AR AA AR AN AN A AN AN AN~ A A A~ 14

Level 2: i< Jalalaiaiolalalalalaiololole 20 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 18 11~~nmmee 5 12~~~ 7 jRalalelalalele 2
Level 4: 9~~15 17~°"8 6~"10 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 17, 8, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 19, 18, 21)
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Hereditary worst-case heap # 761
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A A 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 11 {3rnnmnanannaanan 3
Level 3: 16~~~~~" 18 10~""nmme 5 12~~nnnee 7 i Ralatelaiaiole 2
Level 4: 97715 4~°17 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 4, 17, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 19, 19)

Hereditary worst-case heap # 762
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN AAAAAAAAA AN AN AN A A~ 14

Level 2: 210 Jaininieiaiaioiaioiaioialote 11 T Jalatelatata b e LRt 3
Level 3: 16~~~~"" 19 10~~~mmme 5 127~ nnen 7 sRalalaialalale 2
Level 4: 97715 1817 6°°"8 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 9, 15, 18, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 16, 17, 19, 19, 18)

Hereditary worst-case heap # 763
18-element heap level-by-level:

Level O: 18
Level 1: AT R e e P 14

Level 2: i1 Jalaiaiaiolaialaieiaiatolol 11 {3rnnnnanannaanan 3
Level 3: 157~ 8 10~~~ 5 12~~mnnee 7 yRalatelalalole 2
Level 4: 49 6°~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 12, 7, 1, 2, 4, 9, 6]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17)

Hereditary worst-case heap # 764
19-element heap level-by-level:

Level O: 19
Level 1: {8 A AR AR AN AR A A A A AN A A~ 14

Level 2: i I Aalalaialainialaloiaiatolole 11 {3 ~r~mnnananannn 3
Level 3: 16~~~7nme 8 10~~~ 5 12777mnee 7 jlalalalaiale 2
Level 4: 15°°"9 6°°"4

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 12, 7, 1, 2, 15, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16)

Hereditary worst-case heap # 765
20-element heap level-by-level:

Level O: 20
Level 1: e R T T e PP 14

Level 2: iF:Jalaiaiaiolalalalailaiotelal 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 17 10~~~ 5 12~~nnnee 7 yRalalolotolate 2
Level 4: 15°~°9 6°°"4 8°"

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 15, 9, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 9)

Hereditary worst-case heap # 766
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AR AAA AR AN A A AR A A A A~ 14

Level 2: 5 Jalaiaialoinialaiotaiotolole 11 {3 ~r~mnnanananan 3
Level 3: 18~~~ 17 10~~~ 5 1277~nmnne 7 yRalalelalalole 2
Level 4: 15°"16 6°~"4 8°°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 15, 16, 6, 4, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 9, 17)

Hereditary worst-case heap # 767
22-element heap level-by-level:
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Level O: 22

Level 1: DA AA AN AN AR A AN AR AN AN AN A A A~ 14

Level 2: 210 Jainiaielaiaioialoiaiotalote 11 T Ialatelata LR LRt 3
Level 3: 18~~~~n7 19 10~~~mmme 5 127~ 7 yRalalaialalale 2
Level 4: 15°"16 6°"17 8°""9 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 15, 16, 6, 17, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 9, 17, 19)

Hereditary worst-case heap # 768
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A 14

Level 2: i< Jalaiaiaiolaialalailaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 12~7nnnee 7 jRalatelalaiole 2
Level 4: 15°""9 17°""4 8°""6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 17, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 9, 18)

Hereditary worst-case heap # 769
22-element heap level-by-level:

Level O: 22

Level 1: DA A AAAAAAAAAAA AN AN AN A~ 14

Level 2: 210 Jaininieiaiaioialoiaiotalote 11 T Jalatelatata b e LRt 3
Level 3: 16~~~~"" 19 10~~~mnm 5 12777 7 sRalalaialalale 2
Level 4: 15°~"9 17°°18 8°°"6 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 15, 9, 17, 18, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 9, 18, 19)

Hereditary worst-case heap # 770
21-element heap level-by-level:
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Level O: 21
Level 1: DO AN AA AR AN AN AN A AN AN A AN~ 14

Level 2: L Jaiaiaialainialalotaiatolole 11 {3 ~n~mnnanananan 3
Level 3: 16~~~~"" 18 10~~~ 5 12~~nnnee 7 i Ralalelalalole 2
Level 4: 1579 6-~17 8~~~4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 6, 17, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 9, 19)

Hereditary worst-case heap # 771
22-element heap level-by-level:

Level O: 22

Level 1: TR R TR et 14

Level 2: i< Jalalaiaiolaialalaiaiatolole 20 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 18 11~~rmmee 5 12~~~ 7 Ralatalatelole 2
Level 4: 15~°"9 6~°17 8~"10 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 6, 17, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 9, 19, 21)

Hereditary worst-case heap # 772
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt e tate 14

Level 2: if-Jalaiaiaiolalalalalaiotelal 11 {3 nnmnnnannannan 3
Level 3: 17777 8 10~~~ 5 12~~nnnee 7 i Ralatelalaiole 2
Level 4: 15°"16 6°°"4 97~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 12, 7, 1, 2, 15, 16, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 17)

Hereditary worst-case heap # 773
21-element heap level-by-level:
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Level O: 21

Level 1: D AR AR A A A AN A A A A A A A A 14

Level 2: i< Jalalaiaiolaialalaiaiotolol 11 {3rnnmnnnannaanan 3
Level 3: 17~7~7mmn 18 10~~~ 5 12~~mnnee 7 yRalatelaiaiole 2
Level 4: 157716 6°°"4 9°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 15, 16, 6, 4, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 17, 9)

Hereditary worst-case heap # 774
22-element heap level-by-level:

Level O: 22

Level 1: DA AN A A AR AAA AR AN A AN AN A A A~ 14

Level 2: 210 lainiaielainioialoiaiotalote 11 T Ialatelata LR LRt 3
Level 3: 17~~~ 19 10~~~nnme 5 12~~7nnen 7 sRalalaialalale 2
Level 4: 15716 6718 978 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 15, 16, 6, 18, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 17, 9, 19)

Hereditary worst-case heap # 775
21-element heap level-by-level:

Level O: 21
Level 1: DA AA NN AA N A A A~ AN AN 14

Level 2: i< Jalalaiaiolaialalaiaiatelal 11 {3rnnnnanannaanan 3
Level 3: 17~~~ 18 10~~~ 5 12~~~ 7 i Ralatelalalole 2
Level 4: 15°°16 8°""4 9°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 15, 16, 8, 4, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 17, 18)

Hereditary worst-case heap # 776
22-element heap level-by-level:

Level O: 22
Level 1: 21 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: 210 Jalalaialalaloiaiololalalale 11 {3rAnnnanannaanan 3
Level 3: 17~~7mmn 19 107~~~ 5 12~~mnnee 7 yRalalelalalole 2
Level 4: 15°"16 8°"18 9°°"6 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 15, 16, 8, 18, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 17, 18, 19)

Hereditary worst-case heap # 777
21-element heap level-by-level:

Level O: 21
Level 1: DO AR AR AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jaiaiaialainialalotaiatolole 11 {3 rr~mnnannnanan 3
Level 3: 17777 18 10~~~ 5 127 7 jRalalelalalole 2
Level 4: 15°°16 6°°°8 974

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 15, 16, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 17, 19)

Hereditary worst-case heap # 778
22-element heap level-by-level:

Level O: 22

Level 1: TR R IR ot 14

Level 2: i< Jalalaiaiolatalalaiaiatolal 20 {3rnnnnAnannaanan 3
Level 3: 17~~~ 18 11~~rmmee 5 12~~~mmee 7 Ralatalatelole 2
Level 4: 15~"16 6~°°8 9°°10 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 12, 7, 1, 2, 15, 16, 6, 8, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 17, 19, 21)

Hereditary worst-case heap # 779
20-element heap level-by-level:

Level O: 20
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Level 1: {Qrn AR AR AR AN A AN A A AR A A A A 14
Level 2: iF: Jainiaialainialatetaiatolole 11 {3 rn~nmnAnaaanan 3
Level 3: 16~~~~"" 17 10~~~ 5 127 7 i Ralalelalalole 2
Level 4: 15°°"9 8°""4 6°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 15, 9, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 18)

Hereditary worst-case heap # 780
21-element heap level-by-level:

Level O: 21
Level 1: D AR AN AR AN A A AN A A~ AN A 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 11 {3rnnmnnnannannan 3
Level 3: 18~~~=mn 17 10~~~ 5 127~~nmee 7 jRalalelalalole 2
Level 4: 15°°16 8°""4 6°°°9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 15, 16, 8, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 18, 17)

Hereditary worst-case heap # 781
22-element heap level-by-level:

Level O: 22

Level 1: DA AA AN AN AR AN AN AN AN AN A A A~ 14

Level 2: 1210 Jalalaiaiataloiaioialalatate 11 {3 ~r~mnnaannannn 3
Level 3: 18~~~~m- 19 10~~~ 5 12~~nnnee 7 i Ralalalalolale 2
Level 4: 15°°16 8°~17 6°°"9 4-°

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 15, 16, 8, 17, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 18, 17, 19)

Hereditary worst-case heap # 782
21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 16~~~~=" 18 10~~~ 5 1277772 7 1nnnnnee 2
Level 4: 15~~"9 17~~"4 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 17, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 18, 18)

Hereditary worst-case heap # 783
22-element heap level-by-level:

Level O: 22

Level 1: D{~AAAAAAAAAAAAAAAAAAAAAAAAnAAAA 14

Level 2: 210 Jalaiaialalaloiaiolalalalale 11 {3rnnnnanaanannan 3
Level 3: 16~~~~~" 19 107~ 5 12~~mnnee 7 yRalalelalalole 2
Level 4: 15°°~9 17°°18 6°°"8 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 15, 9, 17, 18, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 18, 18, 19)

Hereditary worst-case heap # 784
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialalotaiatolole 11 {3 ~r~mnnaannannn 3
Level 3: 16~~~"~" 18 10~~~ 5 12~~nnnee 7 i Ralalelalalole 2
Level 4: 15°~79 8~~17 6~~~4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 8, 17, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 18, 19)

Hereditary worst-case heap # 785
22-element heap level-by-level:

Level O: 22

Level 1: TR R IR e Ta 14

Level 2: i< Jalalaiaiolatalatalaiatolol 20 {3~nnnnanannaanan 3
Level 3: 16~~~~=" 18 11~~rmmee 5 12~~~nmme 7 Ralatalatelole 2
Level 4: 15~~~9 8~~17 6~"10 4°~
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22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 8, 17, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 18, 19, 21)

Hereditary worst-case heap # 786
20-element heap level-by-level:

Level O: 20

Level 1: {Qrn AR AR AN AN A AN A A A AN A A AN A~ 14

Level 2: iF: Jaiaiaialainiaialataiatolole 11 {3 ~n~nmnananannn 3
Level 3: 16~~~~~" 17 10~~~ 5 12~~nnnee 7 i Ralalelalalole 2
Level 4: 15°°"9 6°°"8 4°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 15, 9, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 19)

Hereditary worst-case heap # 787
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AR A A A A A A A 14

Level 2: i< Jalaiaialolaialaiaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 18~~~~~" 17 10~~~ 5 12~~mnnee 7 yRalatelalalole 2
Level 4: 157716 6°°"8 4°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 15, 16, 6, 8, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 19, 17)

Hereditary worst-case heap # 788
22-element heap level-by-level:

Level O: 22

Level 1: DA AN AN AR A AN AR AN A AR A A A~ 14

Level 2: i K¢ lndalainioialotaioiolataiole 20 T Ialatelata LR LRt 3
Level 3: 18~~~~n7 17 11~~nnnme 5 127~ 7 sRalaiaialalale 2
Level 4: 15°°16 6°°"8 1079 4~~
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22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 12, 7, 1, 2, 15, 16, 6, 8, 10, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 19, 17, 20)

Hereditary worst-case heap # 789
21-element heap level-by-level:

Level O: 21
Level 1: D AR AR AR AN ASAAAAAAA A A A n A 14

Level 2: i< lalalaiolalolalalalaiololol 11 {3rAnmnnnannannan 3
Level 3: 16~~~~~" 18 10~~~ 5 127nnmnee 7 i Ralalelalolele )
Level 4: 15°°~9 17°°°8 4°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 17, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 19, 18)

Hereditary worst-case heap # 790
22-element heap level-by-level:

Level O: 22

Level 1: AR AAAAAAAAAAAAAAAAAAAAAA A~ A 14

Level 2: 5 Jalaiaialolaiolaiaiaiotolole 20 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 18 11~~mnnne 5 12~~mnnee 7 yRalalelalalole 2
Level 4: 15°"~9 17°°"8 10°""6 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 17, 8, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 19, 18, 20)

Hereditary worst-case heap # 791
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN A AN A AN AN AN A~ 14

Level 2: K< Jniaiaialainialalotaiatolole 11 {3 ~r~mmnaaananan 3
Level 3: 16~~~~~" 18 10~~~ 5 12~~nnnee 7 yRalalalalolale 2
Level 4: 15°°~9 6°°17 4°°-8
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21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 6, 17, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 19, 19)

Hereditary worst-case heap # 792
22-element heap level-by-level:

Level O: 22

Level 1: D TR R TP 14

Level 2: i< Jalaiaiaiolaialalalaiotolale 20 {3~nnmnanannannan 3
Level 3: 16~~~~~" 18 11~~rmmee 5 12~~~mmne 7 Ralalalatelole 2
Level 4: 15~~"9 6~~17 10~""8 4~~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 6, 17, 10, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 8, 17, 16, 19, 19, 20)

Hereditary worst-case heap # 793
17-element heap level-by-level:

Level O: 17
Level 1: TR T et e e 14

Level 2: i1 Jalalaiaiolaialataiaiatolol 11 {3rnnnnnnannaanan 3
Level 3: 9rrmmnnn 8 1077777 5 127~~~ 7 yRalalalalalole 2
Level 4: 6°""4

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 10, 5, 12, 7, 1, 2, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16)

Hereditary worst-case heap # 794
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A AN A AR A A A A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 ~r~mnnaaanannn 3
Level 3: 15~nmnnee 8 10~~~ 5 1277nmnen 7 i alalaialaiale 2
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Level 4: 9°~7°4 6~"

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 12, 7, 1, 2, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16)

Hereditary worst-case heap # 795
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tttt 14

Level 2: i idalalaiaiolalolalalaiololole 11 {3rAnmnnnannannan 3
Level 3: 16~~~~~mn 8 10~~~ 5 12~~nnnee 7 Ralalaiaiaiole 2
Level 4: 9~"15 6°°"4

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 12, 7, 1, 2, 9, 15, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17)

Hereditary worst-case heap # 796
20-element heap level-by-level:

Level 0: 20
Level 1: e Tttt el et et 14

Level 2: iF:Jalaiaiaiolaialaiaiaiatolol 11 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 17 10~~~ 5 12~~mnnee 7 i Ralalolololote 2
Level 4: 9°°15 6°~"4 8°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 9, 15, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 9)

Hereditary worst-case heap # 797
21-element heap level-by-level:

Level O: 21
Level 1: DO AR AR A AR AN AN A AN A AN AN A A A~ 14

Level 2: L Jniaiaialainialaliataiatolole 11 {3 ~nAnnnananannn 3
Level 3: 18~~~ 17 10~~~ 5 12~~nnnee 7 yRalalalalolale 2
Level 4: 16°°15 6°°"4 8°°°9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 16, 15, 6, 4, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 9, 16)
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Hereditary worst-case heap # 798
22-element heap level-by-level:

Level O: 22

Level 1: 2 bttt T A ta ettt 14

Level 2: 210 Jelalaialalalaieiololalate 11 {3rnnmnanannaanan 3
Level 3: 18~~~==n 19 10~~~ 5 12~~~mmne 7 Ralatalatelole 2
Level 4: 16~"15 6~~17 8~""9 4-~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 16, 15, 6, 17, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 9, 16, 19)

Hereditary worst-case heap # 799
21-element heap level-by-level:

Level O: 21
Level 1: DDA AN AR AAAAAAA AN AN AAA A A A~ 14

Level 2: 5 Jalalaialoinialaioiaiotolole 11 {3 ~r~mnnananaaan 3
Level 3: 16~~~""" 18 10~~~ 5 12~~7nnee 7 yRalalalelolle 2
Level 4: 9~°15 17°~"4 8°""6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 17, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 9, 18)

Hereditary worst-case heap # 800
22-element heap level-by-level:

Level O: 22

Level 1: D AR AA AR AN AN A AN AN AN~ A A A~ 14

Level 2: 210 Jalalalalalalaioiololalalatel 11 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 19 10~~~ 5 12~~~ 7 jRalalelalalele 2
Level 4: 9-°15 17°°18 8°°"6 4°°

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 9, 15, 17, 18, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 9, 18, 19)
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Hereditary worst-case heap # 801
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A A 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 11 {3rnnmnanannaanan 3
Level 3: 16~~~~~" 18 10~""nmme 5 12~~nnnee 7 i Ralatelaiaiole 2
Level 4: 97715 67717 8774

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 6, 17, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 9, 19)

Hereditary worst-case heap # 802
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN AAAAAAAAA AN AN AN A A~ 14

Level 2: i K¢ lndaiaiaioialotaioiolotaile 20 T Jalatelatata b e LRt 3
Level 3: 16~~~~"" 18 11~~~nnme 5 127~ nnen 7 sRalalaialalale 2
Level 4: 9°°15 6°°17 8°°10 4~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 6, 17, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 9, 19, 21)

Hereditary worst-case heap # 803
20-element heap level-by-level:

Level O: 20

Level 1: {QrnAAARARAAAAAAAAA A A A A An A an A~ 14

Level 2: i1 Jalalaialolnialaiaiaiotolole 11 {3rnnAnAnannaanan 3
Level 3: 177~7nnne 8 10~~~ 5 127~ nnee 7 yRalalelalalole 2
Level 4: 16~"15 6~~"4 97~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 12, 7, 1, 2, 16, 15, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 16)
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Hereditary worst-case heap # 804
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AR A AR AR AN A AN AN A A~~~ 14

Level 2: L Jatalaialainialalotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: 17°77mnm 18 10~~~ 5 127~nnnee 7 yRaialalalolale 2
Level 4: 16°"15 6°°"4 9°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 16, 15, 6, 4, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 16, 9)

Hereditary worst-case heap # 805
22-element heap level-by-level:

Level O: 22

Level 1: D TR R IR e 14

Level 2: 210 Jelalaialalalaieiololalate 11 {3rrnnnnnannaanan 3
Level 3: 17~~7mn 19 10~~~ 5 12~~~ 7 Ralatalatelole 2
Level 4: 16~"15 6°°18 9°°"8 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 16, 15, 6, 18, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 16, 9, 19)

Hereditary worst-case heap # 806
21-element heap level-by-level:

Level O: 21
Level 1: DDA AR AR AR AAA AR AN A A AR A A A A~ 14

Level 2: 5 Jalaiaialoinialaiotaiotolole 11 {3 ~r~mnnanananan 3
Level 3: 17°7772n 18 10~~~ 5 1277~nmnne 7 yRalalelalalole 2
Level 4: 16~"156 8°~"4 9°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 16, 15, 8, 4, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 16, 18)

Hereditary worst-case heap # 807
22-element heap level-by-level:
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Level O: 22

Level 1: DA AA AN AN AR A AN AR AN AN AN A A A~ 14

Level 2: 210 Jainiaielaiaioialoiaiotalote 11 T Ialatelata LR LRt 3
Level 3: 17~~~ 19 10~~~mmme 5 127~ 7 yRalalaialalale 2
Level 4: 16715 8°"18 976 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 16, 15, 8, 18, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 16, 18, 19)

Hereditary worst-case heap # 808
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A 14

Level 2: i< Jalaiaiaiolaialalailaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 177777 18 10~~~ 5 12~7nnnee 7 jRalatelalaiole 2
Level 4: 167715 6°°"8 9774

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 16, 15, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 16, 19)

Hereditary worst-case heap # 809
22-element heap level-by-level:

Level O: 22

Level 1: DA A AAAAAAAAAAA AN AN AN A~ 14

Level 2: i K lndalaiaioialotaioiolotaiole 20 T Jalatelatata b e LRt 3
Level 3: 17~77mnm 18 11~~~nmne 5 12777 7 sRalalaialalale 2
Level 4: 16715 6°°°8 97710 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 12, 7, 1, 2, 16, 15, 6, 8, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 16, 19, 21)

Hereditary worst-case heap # 810
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20-element heap level-by-level:

Level O: 20

Level 1: s R T et L TP 14

Level 2: i1 Jaialaiaiolatalalalaiatolal 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 17 10~~~ 5 12~~nnnee 7 yRalatelataiole 2
Level 4: 97715 8°""4 6~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 9, 15, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 18)

Hereditary worst-case heap # 811
21-element heap level-by-level:

Level O: 21
Level 1: DDA A AR AAA AR AN A AN AN A A~ 14

Level 2: K< Jatalaialainialatotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 18~~~ 17 10~~~ 5 127 7 i Ralalelalalole 2
Level 4: 16°"15 8°°~4 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 16, 15, 8, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 18, 16)

Hereditary worst-case heap # 812
22-element heap level-by-level:

Level O: 22

Level 1: D TR R IR et 14

Level 2: 210 Jalalaialalaleiaiololalate 11 {3rnnnnnnAnnaanan 3
Level 3: 18~~~=mn 19 10~~~ 5 12~~~ 7 Ralatalatelole 2
Level 4: 16~"15 8~~17 6~°"9 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 16, 15, 8, 17, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 18, 16, 19)

Hereditary worst-case heap # 813
21-element heap level-by-level:
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Level O: 21

Level 1: D AR AR A A A AN A A A A A A A A 14

Level 2: i< Jalalaiaiolaialalaiaiotolol 11 {3rnnmnnnannaanan 3
Level 3: 16~~~~~" 18 10~~~ 5 12~~mnnee 7 yRalatelaiaiole 2
Level 4: 97715 17°""4 6°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 17, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 18, 18)

Hereditary worst-case heap # 814
22-element heap level-by-level:

Level O: 22

Level 1: DA AN A A AR AAA AR AN A AN AN A A A~ 14

Level 2: 210 lainiaielainioialoiaiotalote 11 T Ialatelata LR LRt 3
Level 3: 16~~~~"" 19 10~~~nnme 5 12~~7nnen 7 sRalalaialalale 2
Level 4: 9°°15 17°°18 6°°"8 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 9, 15, 17, 18, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 18, 18, 19)

Hereditary worst-case heap # 815
21-element heap level-by-level:

Level O: 21
Level 1: DA AA NN AA N A A A~ AN AN 14

Level 2: i< Jalalaiaiolaialalaiaiatelal 11 {3rnnnnanannaanan 3
Level 3: 16~~~~=" 18 10~~~ 5 12~~~ 7 i Ralatelalalole 2
Level 4: 9°°15 8°"17 6°°°4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 8, 17, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 18, 19)

Hereditary worst-case heap # 816
22-element heap level-by-level:

Level O: 22
Level 1: 21 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14



M.A.Suchenek: Hereditary Worst-Case Heaps 264

Level 2: i< Jalaiaiololaiolaiaiaiotolole 20 {3rAnnnanannaanan 3
Level 3: 16~~~~~" 18 11~77nnne 5 12~~mnnee 7 i Ralalalololote 2
Level 4: 9°°15 8°~17 6°°10 4~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 8, 17, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 18, 19, 21)

Hereditary worst-case heap # 817
20-element heap level-by-level:

Level O: 20
Level 1: L TRl e 14

Level 2: iFJalalaiaiolaialalalaiatolale 11 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 17 10~~~ 5 12~~nnnee 7 yRalatelataiole 2
Level 4: 9°°15 6°°°8 4~~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 9, 15, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 19)

Hereditary worst-case heap # 818
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AA AR AR AN A AR AN A AN AN A A~ 14

Level 2: L Jaialaiaiainialaltaiotolole 11 {3 ~rmmnnaaananan 3
Level 3: 18~~~ 17 10~~~ 5 12~~nnnee 7 yRalalalalolale 2
Level 4: 16°°15 6°°°8 4°°°9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 16, 15, 6, 8, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 19, 16)

Hereditary worst-case heap # 819
22-element heap level-by-level:

Level O: 29
Level 1: 21 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 20 13 AAAAAAAAAAAAAAA 3
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Level 3: 18~~~ ~=7 17 117~77mmee 5 1277772 7 1nnnnnee 2
Level 4: 16~"15 6°°"8 10°~"9 4-~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 12, 7, 1, 2, 16, 15, 6, 8, 10, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 19, 16, 20)

Hereditary worst-case heap # 820
21-element heap level-by-level:

Level O: 21
Level 1: D AR AN AR AN A A AN A A~ AN A 14

Level 2: i< Jalaiaiaiolaialalaiaiotolol 11 {3rnnmnnnannannan 3
Level 3: 16~~~~=" 18 10~~~ 5 127~~nmee 7 jRalalelalalole 2
Level 4: 9°°15 17°°"8 4°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 17, 8, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 19, 18)

Hereditary worst-case heap # 821
22-element heap level-by-level:

Level O: 22

Level 1: DA AA AN AN AR AN AN AN AN AN A A A~ 14

Level 2: K Jialololatololalotolololete 20 {3 ~r~mnnaannannn 3
Level 3: 16~~~~~" 18 11~7mnmne 5 12~~rnnee 7 i Ralalalalolale 2
Level 4: 9~~15 17°~°8 10°°"6 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 17, 8, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 19, 18, 20)

Hereditary worst-case heap # 822
21-element heap level-by-level:

Level O: 21
Level 1: 20 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 19 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: 16~~~~=" 18 10~~~ 5 1277772 7 1nnnnnee 2
Level 4: 97715 6°"17 4°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 9, 15, 6, 17, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 19, 19)

Hereditary worst-case heap # 823
22-element heap level-by-level:

Level O: 22

Level 1: D{~AAAAAAAAAAAAAAAAAAAAAAAAnAAAA 14

Level 2: 5 Jalalaialolaiolaleiaiotolole 20 {3rnnnnanaanannan 3
Level 3: 16~~~~~" 18 11~°7nmne 5 12~~mnnee 7 yRalalelalalole 2
Level 4: 97715 6°°17 10°°"8 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 9, 15, 6, 17, 10, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 16, 17, 19, 19, 20)

Hereditary worst-case heap # 824
18-element heap level-by-level:

Level O: 18
Level 1: At N alolatats 14

Level 2: i1 Jalaiaiaiolalalalaiaiatelale 11 {3rnnnnanannaanan 3
Level 3: 157~ 8 10~~~ 5 12~~~ 7 Ralatalatelole 2
Level 4: 6°°"9 4~~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 10, 5, 12, 7, 1, 2, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17)

Hereditary worst-case heap # 825
19-element heap level-by-level:

Level O: 19
Level 1: 18 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i I dalalaiololaiolalaiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 16~~~~~mn 8 107~~~ 5 12~~mnnee 7 i Ralalalololote 2
Level 4: 15°°"9 4°°"6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 10, 5, 12, 7, 1, 2, 15, 9, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16)

Hereditary worst-case heap # 826
20-element heap level-by-level:

Level O: 20

Level 1: {Qrn AR AR AN AN A AN A A A AN A A AN A~ 14

Level 2: iF: Jaiaiaiaialniaialiataiatolole 11 {3 rn~nnnananaann 3
Level 3: 16~~~~~" 17 10~~~ 5 12~~nnnee 7 i Ralalelalalole 2
Level 4: 15°°"9 4-°"6 8°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 15, 9, 4, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 9)

Hereditary worst-case heap # 827
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AR A A A A A A A 14

Level 2: i< Jalaiaialolaialaiaiaiatolole 11 {3rnnnnnnannaanan 3
Level 3: 18~~~~~" 17 10~~~ 5 12~~mnnee 7 yRalatelalalole 2
Level 4: 157716 4°°"6 8°"°"9

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 15, 16, 4, 6, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 9, 17)

Hereditary worst-case heap # 828
22-element heap level-by-level:

Level O: 22

Level 1: DA AN AN AR A AN AR AN A AR A A A~ 14

Level 2: 210 Jainiaielainioialioiaiotalote 11 T Ialatelata LR LRt 3
Level 3: 18~~~~n7 19 10~~~nnme 5 127~ 7 sRalaiaialalale 2
Level 4: 15°°16 17°°"6 8°""9 4~~
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22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 15, 16, 17, 6, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 9, 17, 18)

Hereditary worst-case heap # 829
21-element heap level-by-level:

Level O: 21
Level 1: D AR AR AR AN ASAAAAAAA A A A n A 14

Level 2: i< lalalaiolalolalalalaiololol 11 {3rAnmnnnannannan 3
Level 3: 16~~~~~" 18 107"~~~ 5 12~~nnnee 7 i Ralalelalolele )
Level 4: 15°°°9 17°°°6 8°""4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 9, 18)

Hereditary worst-case heap # 830
22-element heap level-by-level:

Level O: 22

Level 1: AR AAAAAAAAAAAAAAAAAAAAAA A~ A 14

Level 2: 5 Jalaiaialolaiolaiaiaiotolole 20 {3rAnnnanaanannan 3
Level 3: 16~~~~~" 18 11~~mnnne 5 12~~mnnee 7 yRalalelalalole 2
Level 4: 15°°~9 17°°"6 8710 4-~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 17, 6, 8, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 9, 18, 21)

Hereditary worst-case heap # 831
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AR AR AN AN A AN A AN AN AN A~ 14

Level 2: K< Jniaiaialainialalotaiatolole 11 {3 ~r~mmnaaananan 3
Level 3: 16~~~~~" 18 10~~~ 5 12~~nnnee 7 yRalalalalolale 2
Level 4: 15°~"9 4-°17 8°°"6



M.A.Suchenek: Hereditary Worst-Case Heaps 269

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 4, 17, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 9, 19)

Hereditary worst-case heap # 832
22-element heap level-by-level:

Level O: 22

Level 1: D TR R TP 14

Level 2: 210 Jelalaialalalaioiololalalale 11 {3~nnmnanannannan 3
Level 3: 16~~~~~" 19 10~~~ 5 12~~~mmne 7 Ralalalatelole 2
Level 4: 15~~"9 18~"17 8~""6 4~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 15, 9, 18, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 9, 19, 18)

Hereditary worst-case heap # 833
20-element heap level-by-level:

Level O: 20

Level 1: {QRR AR AR A A AN A AN A AN AN A A A A A~ 14

Level 2: iF: Jniaiaiaiainialalataiatolole 11 {3 rnAnmnAnanannns 3
Level 3: 17777 8 10~~~ 5 12777 nnne 7 i alaiaialaiale 2
Level 4: 15°°16 4°~"6 9°~

20 heap: [20, 19, 14, 18, 11, 13, 3, 17, 8, 10, 5, 12, 7, 1, 2, 15, 16, 4, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 17)

Hereditary worst-case heap # 834
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AR A AN AN AN A A A A A A 14

Level 2: i< Jalaiaialolaialalaiaiotolol 11 {3rnnnnanannaanan 3
Level 3: 17777 18 10~~~ 5 12~~mnnee 7 yRalatelalalole 2
Level 4: 157716 4°°"6 9°°"8

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 15, 16, 4, 6, 9, 8]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 17, 9)

Hereditary worst-case heap # 835
22-element heap level-by-level:

Level O: 22

Level 1: DA AAAAAAAAAAAAAA AN AN A A A~~~ 14

Level 2: 210 Jaiainieiaiaioiaioiaiotalete 11 T Ialatelatata b e LR et 3
Level 3: 17777mnm 19 10~~~mmm 5 12777 nnmn 7 iRalalaialalale 2
Level 4: 157716 18°""6 9°°°8 4~~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 15, 16, 18, 6, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 17, 9, 18)

Hereditary worst-case heap # 836
21-element heap level-by-level:

Level O: 21
Level 1: D AR AR AR AN AN ANAAAAA A A A n A A 14

Level 2: i< Jalalaioiolalalalalaiololale 11 {3~AnmnAnannannan 3
Level 3: 17~77mmn 18 10~~~ 5 12~7nnnee 7 yRalalolololate 2
Level 4: 15°°16 8°°"6 974

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 15, 16, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 17, 18)

Hereditary worst-case heap # 837
22-element heap level-by-level:

Level O: 22

Level 1: AR AAAAAAAAAAAAAAAAAAAAAAn A~ 14

Level 2: 5 Jalalaialolaialalaiaiatolole 20 {3rnnAnAnannaanan 3
Level 3: 1777 18 11~77nnne 5 127~ nnee 7 yRalalelalalole 2
Level 4: 15716 8°""6 97710 4-~

22 heap: [22, 21, 14, 19, 20, 13, 3, 17, 18, 11, 5, 12, 7, 1, 2, 15, 16, 8, 6, 9, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 17, 18, 21)
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Hereditary worst-case heap # 838
21-element heap level-by-level:

Level O: 21
Level 1: DDA AA AR AR A AN AR AN A AN AN A A A~ 14

Level 2: 5 Jatalaiaiainialalotaiatolole 11 {3 ~r~mnnananannn 3
Level 3: 17°77mmm 18 10~~~ 5 127~ 7 i Ralalelalalole 2
Level 4: 15°°16 4°°"8 97776

21 heap: [21, 20, 14, 19, 11, 13, 3, 17, 18, 10, 5, 12, 7, 1, 2, 15, 16, 4, 8, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 17, 19)

Hereditary worst-case heap # 839
22-element heap level-by-level:

Level O: 22

Level 1: D TR R I 14

Level 2: 210 Jelalalalalalaieioiolalalale 11 {3~nnmnanannannan 3
Level 3: 17~~~7mn 19 10~~~ 5 127~~~ 7 Ralalalatelole 2
Level 4: 15°"16 18~""8 9°°"6 4~

22 heap: [22, 21, 14, 20, 11, 13, 3, 17, 19, 10, 5, 12, 7, 1, 2, 15, 16, 18, 8, 9, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 17, 19, 18)

Hereditary worst-case heap # 840
20-element heap level-by-level:

Level O: 20
Level 1: {Qr R AR AR AR AN A A AR AN AN A A AN AN 14

Level 2: i1: Jainiaialainialattaiatolole 11 {3 ~nAnnnananannn 3
Level 3: 16~~~~"" 17 10~~~ 5 12~~nnnee 7 yRalalalalolale 2
Level 4: 15°°"9 8°°"6 4°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 15, 9, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 18)
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Hereditary worst-case heap # 841
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A A 14

Level 2: i< Jalalaiaiolalalalaiaiatolale 11 {3rnnmnanannaanan 3
Level 3: 18~~~~mn 17 10~""nmme 5 12~~nnnee 7 i Ralatelaiaiole 2
Level 4: 157716 87776 4°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 15, 16, 8, 6, 4, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 18, 17)

Hereditary worst-case heap # 842
22-element heap level-by-level:

Level O: 22

Level 1: DA A AN AAAAAAAAA AN AN AN A A~ 14

Level 2: i K¢ lndaiaiaioialotaioiolotaile 20 T Jalatelatata b e LRt 3
Level 3: 18~~~~n7 17 11~~~nnme 5 127~ nnen 7 sRalalaialalale 2
Level 4: 15716 8°°"6 10°""9 4~~

22 heap: [22, 21, 14, 19, 20, 13, 3, 18, 17, 11, 5, 12, 7, 1, 2, 15, 16, 8, 6, 10, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 18, 17, 20)

Hereditary worst-case heap # 843
21-element heap level-by-level:

Level O: 21
Level 1: D AN AR AR AN ASAAAAAAAAAAn A A 14

Level 2: i< Jalalaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 16~~~~~" 18 107"~~~ 5 12~~nnnee 7 Ralalelalolele 2
Level 4: 15°°°9 17°°°6 4°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 17, 6, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 18, 18)

Hereditary worst-case heap # 844
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22-element heap level-by-level:

Level O: 22

Level 1: TR R IR e 14

Level 2: i< Jalalaiaiolaialalailaiotolale 20 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 18 11~~rmmee 5 12~~~mmee 7 Ralatalatelole 2
Level 4: 15~°"9 17~""6 10~""8 4°~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 17, 6, 10, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 18, 18, 20)

Hereditary worst-case heap # 845
21-element heap level-by-level:

Level O: 21

Level 1: DO AN AN AR AR A AN AR AN A AN AN A A A~ 14

Level 2: K< Jaiaiaialainialatotaiatolole 11 {3 rr~mnnaaanaann 3
Level 3: 16~~~~~" 18 10~~~ 5 12777 nnee 7 yRaialalalolale 2
Level 4: 15°°"9 8°°17 4°°"6

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 8, 17, 4, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 18, 19)

Hereditary worst-case heap # 846
22-element heap level-by-level:

Level O: 22

Level 1: TR R R TP 14

Level 2: i< lalalaiaiolalalalalaiotolal 20 {3 nnmnnnannannan 3
Level 3: 16~~~~~" 18 11~~rmmne 5 12~~~mmne 7 Ralatalatelole 2
Level 4: 15~~"9 8~~17 10~""6 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 8, 17, 10, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 18, 19, 20)
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Hereditary worst-case heap # 847
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A A A A A A A A AN A~ 14

Level 2: i1: Jniaiaiaiainialalotaiatolole 11 {3 rrmmnnaaanaann 3
Level 3: 16~~~~"" 17 10~~~ 5 127~nnnee 7 yRaialalalolale 2
Level 4: 15°°"9 4-°"8 6°°

20 heap: [20, 19, 14, 18, 11, 13, 3, 16, 17, 10, 5, 12, 7, 1, 2, 15, 9, 4, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 19)

Hereditary worst-case heap # 848
21-element heap level-by-level:

Level O: 21

Level 1: D AR AR AN AN A A A A A A A A 14

Level 2: i< Jalaiaiaiolaialalailaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 18~~~~mn 17 10~~~ 5 12~7nnnee 7 jRalatelalaiole 2
Level 4: 157716 4°°"8 6°°79

21 heap: [21, 20, 14, 19, 11, 13, 3, 18, 17, 10, 5, 12, 7, 1, 2, 15, 16, 4, 8, 6, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 19, 17)

Hereditary worst-case heap # 849
22-element heap level-by-level:

Level O: 22

Level 1: DA A AAAAAAAAAAA AN AN AN A~ 14

Level 2: 210 Jaininieiaiaioialoiaiotalote 11 T Jalatelatata b e LRt 3
Level 3: 18~~~~n7 19 10~~~mnm 5 12777 7 sRalalaialalale 2
Level 4: 157716 17°°"8 6°°"9 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 18, 19, 10, 5, 12, 7, 1, 2, 15, 16, 17, 8, 6, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 19, 17, 18)

Hereditary worst-case heap # 850
21-element heap level-by-level:
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Level O: 21
Level 1: DO AN AA AR AN AN AN A AN AN A AN~ 14

Level 2: L Jaiaiaialainialalotaiatolole 11 {3 ~n~mnnanananan 3
Level 3: 16~~~~"" 18 10~~~ 5 12~~nnnee 7 i Ralalalalolale 2
Level 4: 15°~~9 17°°"8 6°°"4

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 17, 8, 6, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 19, 18)

Hereditary worst-case heap # 851
22-element heap level-by-level:

Level O: 22

Level 1: TR R TR et 14

Level 2: i< Jalalaiaiolaialalaiaiatolole 20 {3rnnnnnnannaanan 3
Level 3: 16~~~~~" 18 11~~rmmee 5 12~~~ 7 Ralatalatelole 2
Level 4: 15~°"9 17~~"8 6~"10 4~

22 heap: [22, 21, 14, 19, 20, 13, 3, 16, 18, 11, 5, 12, 7, 1, 2, 15, 9, 17, 8, 6, 10, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 19, 18, 21)

Hereditary worst-case heap # 852
21-element heap level-by-level:

Level O: 21
Level 1: DO AN AA AR AR AN AR AN A AN AN A A~ 14

Level 2: 5 Jaialaialainialalotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 16~~~""" 18 10~~~nnme 5 127 7 i Ralalelalalole 2
Level 4: 15°°"9 4-°17 6°°°8

21 heap: [21, 20, 14, 19, 11, 13, 3, 16, 18, 10, 5, 12, 7, 1, 2, 15, 9, 4, 17, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 19, 19)

Hereditary worst-case heap # 853
22-element heap level-by-level:

Level O: 22
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Level 1: DA A AAA AN AR AN AN A AN A A AN AN A~ 14
Level 2: 1210 Jalainiaiaialoiaioiolalatale 11 {3 rn~nmnAnaaanan 3
Level 3: 16~~~~"" 19 10~~~ 5 127 7 i Ralalelalalole 2
Level 4: 15°~"9 18°~17 6°°°8 4°~

22 heap: [22, 21, 14, 20, 11, 13, 3, 16, 19, 10, 5, 12, 7, 1, 2, 15, 9, 18, 17, 6, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 10, 16, 17, 16, 19, 19, 18)

Hereditary worst-case heap # 854
16-element heap level-by-level:

Level O: 16
Level 1: {B A AR AAAA A AN A AN AN AA AN AN~ 14

Level 2: * Ioialaiaioialalelel S iaiale 11 {3 ~r~mnnAaananan 3
Level 3: 6~ 8 g4rmnnnn 10 12777 nnee 7 yRalalelalalole 2
Level 4: 57~

16 heap: [16, 15, 14, 9, 11

s , 8, 4, 10, 12, 7, 1, 2, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 8

, 9, 11, 12, 13, 12, 11)

Hereditary worst-case heap # 855
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR AA A A s AcAaAaAaAnAnAnAnan 14

Level 2: i1 Jalolaiaiolalalalalaiololole 11 {3~Anmnnnannannan 3
Level 3: 9r~nnnne 8 4onnnnn 10 12~~nnnee 7 Ralalalatalole 2
Level 4: 57776

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 4, 10, 12, 7, 1, 2, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 8)

Hereditary worst-case heap # 856
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18-element heap level-by-level:

Level O: 18
Level 1: o AT e e T 14

Level 2: i1 Jalaiaiaiolatalataiaiatelale 11 {3rnnnnnnannaanan 3
Level 3: 15777 8 4omnnnn 10 12~~nnnee 7 Ralatalatelole 2
Level 4: 9°°°6 57~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 12, 7, 1, 2, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 8, 16)

Hereditary worst-case heap # 857
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR RA AR A A AA A A A A A A AN A A~ 14

Level 2: i I Aaialaialainialalotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 16~~~ 8 4o 10 127~rnnee 7 i Ralalelalalole 2
Level 4: 9~°°15 5~~~6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 12, 7, 1, 2, 9, 15, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 8, 16, 17)

Hereditary worst-case heap # 858
18-element heap level-by-level:

Level O: 18
Level 1: I At R atate 14

Level 2: i1 Jalaiaiaiolalalalailaiotolale 11 {3~nnmnanannannan 3
Level 3: 15777 8 4ommnnn 10 12~~nnnee 7 i Ralatelalaiole 2
Level 4: 5°°°9 67~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 12, 7, 1, 2, 5, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 8, 17)

Hereditary worst-case heap # 859
19-element heap level-by-level:
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Level O: 19

Level 1: s R e e e P 14

Level 2: I dalalaioiolaialaloiaiotolol 11 {3rnnmnnnannaanan 3
Level 3: 16~~~~~"" 8 4omnnnn 10 12~~mnnee 7 yRalatelalalole 2
Level 4: 15°""9 6°°"5

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 12, 7, 1, 2, 15, 9, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 8, 17, 16)

Hereditary worst-case heap # 860
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A s A n AN AN AN 14

Level 2: i1 Jalalaiaiolaialalaiaiatolale 11 {3rrnnnnnannaanan 3
Level 3: 9rrmmnn 8 4ornrmmnn 10 12777~ 7 i ialaiaialole 2
Level 4: 6775

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 8, 4, 10, 12, 7, 1, 2, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 16)

Hereditary worst-case heap # 861
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A AR AA A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatalole 11 {3 ~r~mnnanananan 3
Level 3: 157~ 8 4ronnnn 10 12777 nnee 7 i Ralalelalalole 2
Level 4: 9°°°5 6"

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 12, 7, 1, 2, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 16, 16)

Hereditary worst-case heap # 862
19-element heap level-by-level:

Level O: 19
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Level 1: {gr AR AR AR AN A AN A A AR A A A A A 14
Level 2: i I 4alalaialalnialaiataiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 16~~~ 8 4o 10 12~~nnnee 7 yRalalalalolale 2
Level 4: 9-°°15 6~~"5

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 12, 7, 1, 2, 9, 15, 6, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 16, 16, 17)

Hereditary worst-case heap # 863
18-element heap level-by-level:

Level O: 18
Level 1: I At R it 14

Level 2: i1 Jalaiaiaiolaialataiaiatolale 11 {3rnnnnnnannaanan 3
Level 3: 15~ 8 4omnnnn 10 12~~nnnee 7 yRalatelalaiole 2
Level 4: 6°°°9 57~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 8, 4, 10, 12, 7, 1, 2, 6, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 16, 17)

Hereditary worst-case heap # 864
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AN AN A A A A A A A A A A A~ 14

Level 2: i I Aaialaialainialalotaiatolole 11 {3 ~rmmnnaaananan 3
Level 3: 16~~~ 8 4o 10 12~~nnnee 7 i Ralalelalalole 2
Level 4: 1579 5~~~6

19 heap: [19, 18, 14, 17, 11, 13, 3, 16, 8, 4, 10, 12, 7, 1, 2, 15, 9, 5, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 11, 16, 17, 16)

Hereditary worst-case heap # 865
16-element heap level-by-level:
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Level O: 16
Level 1: {f n AR AR AAAA A AN A AN A A A AN~~~ 15

Level 2: e It i Siaiaiataial 10 {3 rn~mnnaannann 14
Level 3: [l 8 Lrnnnnns 5 12~~~ 7 fclatalatalalale 2
Level 4: 1~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 4, 5, 12, 7, 3, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14)

Hereditary worst-case heap # 866
17-element heap level-by-level:

Level O: 17
Level 1: T ettt T LTt 15

Level 2: i Ralaiaiaialaiololalaloialale 10 {3rnnnnnnannaann 14
Level 3: 9rrmmens 8 4onnmmen 5 12777~ 7 b Jalalalalaiol 2
Level 4: 17776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 12, 7, 3, 2, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 8)

Hereditary worst-case heap # 867
18-element heap level-by-level:

Level O: 18
Level 1: {T AR RA AN AN A A A A A A A A A AN A~ 15

Level 2: 1< Jalalaiaiaioiailalolotolote 10 {3 rrmmnnaaanaan 14
Level 3: 11~nronnee 8 4rrnnnnn 5 1277nmnen 7 K lokalalaiaiale 2
Level 4: 9776 1~-

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 3, 2, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 8, 16)

Hereditary worst-case heap # 868
19-element heap level-by-level:

Level O: 19
Level 1: s R T et et e TP 15
Level 2: 17~~~ nnnnnnns 10 {3 A annananan 14
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Level 3:  167~~~~"~ 8 grmmnnnn 5 127 ~mmnnn 7 grmnannn 2
Level 4: 9°°11 1°°°6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 3, 2, 9, 11, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 8, 16, 17)

Hereditary worst-case heap # 869
20-element heap level-by-level:

Level 0: 20
Level 1: {QrnAm AR AR ARAAAAAAAAAAAn A~ an A~ 15

Level 2: iK: Jniaiaiaiaialotalolaloialols 10 {3rnnnnanaanaann 14
Level 3: 16~~~~=" 17 4rnnnnnn 5 1277nnnee 7 i Jaiaiaiaiaiol 2
Level 4: 9°"11 8°""6 1°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 3, 2, 9, 11, 8, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 8, 16, 17, 18)

Hereditary worst-case heap # 870
18-element heap level-by-level:

Level O: 18
Level 1: AT e e T T 15

Level 2: 1 Jaiaialalaiolaioloiaiaialate 10 {3rnnnnanannaann 14
Level 3: 11~~mmnee 8 4rmmnnnn 5 1277 7 - alalalololate 2
Level 4: 1779 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 3, 2, 1, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 8, 17)

Hereditary worst-case heap # 871
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AR A A A A A A A A A AN A 15

Level 2: i dalalaiaiaiaiailaloloiointe 10 {3 rrmmnnaaanaan 14
Level 3:  16~~~~~~~ 8 grmmnann 5 12~mnmnne 7 gronnannn 2
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Level 4: 11~°"9 6°""1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 3, 2, 11, 9, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 8, 17, 16)

Hereditary worst-case heap # 872
20-element heap level-by-level:

Level O: 20
Level 1: T e et T BT PR 15

Level 2: 18~~~ nnnnannn 10 {3 nmnmannanann 14
Level 3: 16~~~~~7 17 4onnnnnn 5 127~~~ 7 Jfakalolalolate 2
Level 4: 11°°79 6~""8 1~~~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 3, 2, 11, 9, 6, 8,

1]

Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 8, 17, 16, 19)

Hereditary worst-case heap # 873
17-element heap level-by-level:

Level O: 17
Level 1: TR T et e e 15

Level 2: i Aalaiaiaialaielolalaloiatale 10 {3rnnnnnnannaann 14
Level 3: 1 M 8 Vikolololoiainie 5 D et latetate 7 grrnnnnn 9
Level 4: 6°""1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 12, 7, 3, 2, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 16)

Hereditary worst-case heap # 874
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A AN A AR A A A A A A A A A AN A~ 15

Level 2: 1< Jalalaiaialoioilalolotolote 10 {3 rrmmnnaaanaan 14
Level 3: 11~~~~~~= 8 grmmnann 5 12~mnmnne 7 gronnannn 2
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Level 4: 9°~~1 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 3, 2, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 16, 16)

Hereditary worst-case heap # 875
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tttt 15

Level 2: i dalalaloiaialoiolaloloiolole 10 {3rAnmnnnaanannn 14
Level 3: 16~~~""" 8 4rnnnnnn 5 12~~nnnee 7 ) jalalaiaioiole 2
Level 4: 9711 6°""1

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 3, 2, 9, 11, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 16, 16, 17)

Hereditary worst-case heap # 876
20-element heap level-by-level:

Level 0: 20
Level 1: e Tttt el et et 15

Level 2: i Jalaialaioialoloioloiaiolole 10 {3rnnnnanaanaann 14
Level 3: 16==~=== 17 4ronnnns 5 1277722 7 - Jaiaiaiaiaiele 2
Level 4: 9°"11 6~°"8 1°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 3, 2, 9, 11, 6, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 16, 16, 17, 19)

Hereditary worst-case heap # 877
18-element heap level-by-level:

Level O: 18
Level 1: o AT e e TP 15

Level 2: 1 Jaiaialalalolaioloiaiaialate 10 {3rnnnnnnannaann 14
Level 3: 11~~mmnee 8 4rrmnnnn 5 1277 7 - alalalololate 2
Level 4: 6°°79 1~-
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18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 3, 2, 6, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 16, 17)

Hereditary worst-case heap # 878
19-element heap level-by-level:

Level O: 19
Level 1: {8 AR AR AN AA A A A A A A AN A A~ 15

Level 2: i dalalaiaiaiaiaialalelsieinle 10 {3 ~r~nmnaaanaan 14
Level 3: 16~~~~~~~ 8 grmnnann 5 127 mnmnee 7 3nmmanen 2
Level 4: 11~°°9 1~=~6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 3, 2, 11, 9, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 16, 17, 16)

Hereditary worst-case heap # 879
20-element heap level-by-level:

Level O: 20
Level 1: R T et et BT PP 15

Level 2: 18~~~ nnanannn 10 {3 nmnmannanann 14
Level 3: 16~~~~~" 17 4onnnnnn 5 12777~ 7 ) jolaloiaiaiole 2
Level 4: 11°°79 8~""6 1~~~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 3, 2, 11, 9, 8, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 14, 16, 17, 16, 18)

Hereditary worst-case heap # 880
16-element heap level-by-level:

Level O: 16
Level 1: {] n AR AAAAA A AN A A A A AN A~ 15

Level 2: e Ialalateiai e itiataiale 10 {3 rrmmnnaanaaan 14
Level 3: (e 8 Lrnnnnns 5 12~~~ 7 Rakalalatolale 3
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Level 4: 2~

16 heap: [16, 11, 15, 9, 10, 13, 14, 6, 8, 4, 5, 12, 7, 1, 3, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15)

Hereditary worst-case heap # 881
17-element heap level-by-level:

Level O: 17
Level 1: T atata T i tate 15

Level 2: i Ralalaielalaioiolaloloiolole 10 {3rAnmnnnaanannn 14
Level 3: 9nnnnnnn 8 4ronnmnn 5 1277772 7 Ralalaialaiale 3
Level 4: 27776

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 12, 7, 1, 3, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 8)

Hereditary worst-case heap # 882
18-element heap level-by-level:

Level 0: 18
Level 1: {7 ~r AR AAAAAAAA~a~~~~AA~an~~aan 15

Level 2: (- jalaialaioialoloioloiaiolole 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 4rnnnnnn 5 1277nnnee 7 iRalalalalolale 3
Level 4: 976 27~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 3, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 8, 16)

Hereditary worst-case heap # 883
19-element heap level-by-level:

Level O: 19
Level 1: {g AR AR AR AN A AN A A A AN A A AN~ 15

Level 2: i dalalalaiaioiolelaloliei 10 {3 rnAnnnaanaann 14
Level 3:  16~~~~~~~ 8 grmmnnnn 5 12~mnmnne 7 {rnnmnnn 3
Level 4: 9°"11 2°""6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 3, 9, 11, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 8, 16, 17)
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Hereditary worst-case heap # 884
20-element heap level-by-level:

Level O: 20
Level 1: L Tttt A SaleTat L it 15

Level 2: i F-Jalaialelaiaiaiaialaisiolole 10 {3rnnnnanannaann 14
Level 3: 16~~~~~" 17 g4rnnnmnn 5 12~7nnmee 7 i Ralatelalaiole 3
Level 4: 97711 8°"°"6 27~

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 3, 9, 11, 8, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 8, 16, 17, 18)

Hereditary worst-case heap # 885
18-element heap level-by-level:

Level O: 18
Level 1: AT T et et P P 15

Level 2: 11 Jaiaialolalolaiolaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~nnnee 8 4rnnnnnn 5 127~~~ 7 i Ralolalaiolole 3
Level 4: 2°°79 6~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 3, 2, 9, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 8, 17)

Hereditary worst-case heap # 886
19-element heap level-by-level:

Level 0: 19
Level 1: {8 AR AR AR AA A AN AAA A A AA A AN an A~ 15

Level 2: i dalalalalaialoiolalaloialols 10 {3rnnnnanaanaann 14
Level 3: 16~~~~~=" 8 4rnnnnnn 5 1277~~~ 7 Ralalaiaiaiole 3
Level 4: 11~°"9 67772

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 3, 11, 9, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 8, 17, 16)
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Hereditary worst-case heap # 887
20-element heap level-by-level:

Level O: 20
Level 1: {QRn AR AR A A A A A A A A A AN A~ 15

Level 2: ik: Jlalaiaiailoiolalloiointe 10 {3 rrmmnnaaanaan 14
Level 3: 16°"~~~" 17 grmmnnnn 5 Dlaleie 7 {rnmnnn 3
Level 4: 11~°°9 6°""8 2="

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 3, 11, 9, 6, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 8, 17, 16, 19)

Hereditary worst-case heap # 888
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR A A A AN AnAaAaAaAnAnAnAnan 15

Level 2: i Ralalaiaialaloiolalaloialole 10 {3rAnmnnnaanannn 14
Level 3: [ Joiaiaiaiaialel 8 Lonnnnns 5 12~~~ 7 i Rakalalatalalel 3
Level 4: 6°°72

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 8, 4, 5, 12, 7, 1, 3, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 16)

Hereditary worst-case heap # 889
18-element heap level-by-level:

Level 0: 18
Level 1: {7 A AA AR AR AR AN A AA A A A An A~ aa A~ 15

Level 2: 16~~~ nnanan 10 {3rnnnnanaanaann 14
Level 3: 11~~mmmee 8 4rnnnnnn 5 1277nnnee 7 yRalalelalalole 3
Level 4: 9°°"2 677

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 3, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 16, 16)
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Hereditary worst-case heap # 890
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AN A A A A A A A A A AN~~~ 15

Level 2: i dalalaiaiaiiailololoiinte 10 {3 rrmmnnaaanaan 14
Level 3:  16~~~~~~~ 8 grmmnnnn 5 Dlaleie 7 {rnmnnn 3
Level 4: 9°"11 6°""2

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 3, 9, 11, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 16, 16, 17)

Hereditary worst-case heap # 891
20-element heap level-by-level:

Level O: 20

Level 1: T T T L e PP 15

Level 2: 1K Jnlaiaiaialaleialalaloiatale 10 {3rnnnnanannannn 14
Level 3: 16~~~~~" 17 4ononnnn 5 1277~ 7 Ralatalatelole 3
Level 4: 9°°11 6-°"8 2°°

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 3, 9, 11, 6, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 16, 16, 17, 19)

Hereditary worst-case heap # 892
18-element heap level-by-level:

Level O: 18
Level 1: AR T et et P P 15

Level 2: 11 Jaiaialolaloiaioloiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~~nnee 8 4rrnnnnn 5 127~~~ 7 i alaielalolote 3
Level 4: 67779 2~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 8, 4, 5, 12, 7, 1, 3, 6, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 16, 17)

Hereditary worst-case heap # 893
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19-element heap level-by-level:

Level O: 19

Level 1: s R T e et e T 15

Level 2: i dalalaiaialaiololalaloialale 10 {3rnnnnanannannn 14
Level 3: 16~~~ 8 4ononnnn 5 12~~~ 7 Ralatalatelole 3
Level 4: 11~°"9 2°°°6

19 heap: [19, 18, 15, 17, 10, 13, 14, 16, 8, 4, 5, 12, 7, 1, 3, 11, 9, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 16, 17, 16)

Hereditary worst-case heap # 894
20-element heap level-by-level:

Level O: 20
Level 1: {QAn AR AR AR AN AR A A A A A AN A~ 15

Level 2: ik: Jlalaiaiaiaioilolloiointe 10 {3 rrmmnnaannaan 14
Level 3: 16~~~~=~ 17 4romnnne 5 127772 7 ielainiaiaiale 3
Level 4: 11~°79 8776 2="

20 heap: [20, 19, 15, 18, 10, 13, 14, 16, 17, 4, 5, 12, 7, 1, 3, 11, 9, 8, 6, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 8, 9, 11, 12, 13, 12, 15, 16, 17, 16, 18)

Hereditary worst-case heap # 895
10-element heap level-by-level:

Level 0: 10
Level 1: R 7
Level 2: - Jaialalalalale 5 gnnnnnnn 3
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Level 3: 4°°°6 1"

10 heap: [10, 9, 7, 8, 5, 2, 3, 4, 6, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9)

Hereditary worst-case heap # 896
11-element heap level-by-level:

Level 0: 11
Level 1: 10~~~ AR A~ A a s 7
Level 2: *Jolalalalalole 5 OnAmnann 3
Level 3: 8~~"6 1~~~4

11 heap: [11, 10, 7,
Strategy was: (1, 2

Hereditary worst-case heap # 897
12-element heap level-by-level:

Level O: 192
Level 1: {{rnrrnmnaanaanan 7
Level 2: *Jolalalaiole 10 OnAmmnnn 3
Level 3: 8~""6 5~~~4 1~

12 heap: [12, 11, 7, 9, 10, 2, 3, 8, 6, 5, 4, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10)

Hereditary worst-case heap # 898
13-element heap level-by-level:

Level 0: 13
Level 1: {{rrmnAn A an 19
Level 2: *Jolalalolole 10 TAnanann 3
Level 3: 8~""6 5~~~4 2~~~1

13 heap: [13, 11, 12, 9, 10, 7, 3, 8, 6, 5, 4, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12)

Hereditary worst-case heap # 899
14-element heap level-by-level:

290
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Level O: 14
Level 1: {{rnnnmnnaanannn 13

Level 2: *Jalalatalate 10 {9~~~ nana 3
Level 3: 876 5~~~4 Tan~q 5an

14 heap: [14, 11, 13, 9, 10, 12, 3, 8, 6, 5, 4, 7, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12)

Hereditary worst-case heap # 900
15-element heap level-by-level:

Level O: 15
Level 1: {{rn~nnnnaanannn 14

Level 2: *Jalalatelate 10 {3~~~ 3
Level 3: 876 5°"~4 77712 2°°~1

15 heap: [15, 11, 14, 9, 10, 13, 3, 8, 6, 5, 4, 7, 12, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13)

Hereditary worst-case heap # 901
16-element heap level-by-level:

Level O: 16
Level 1: {f AR A AR A A AN A A AR A AA AN~~~ 15

Level 2: e Ittt S aiaiataiale 10 {3 ~n~mmnAannann 14
Level 3: 8rrnnnn 6 Eronnnnn 4 AN 12 Pt 1
Level 4: 3°°

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 5, 4, 7, 12, 2, 1, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 7)

Hereditary worst-case heap # 902
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A a A n AN AN 15

Level 2: i Ralaieiaialaioialalaloialale 10 {3rnnnnnnannaann 14
Level 3: grnnnnnn 6 [ Jatalatalatele 4 Trnmann 192 gmamanan 1
Level 4: 3778
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17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 7, 12, 2, 1, 3, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 7, 8)

Hereditary worst-case heap # 903
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A~ A A A AN AA A~ 15

Level 2: 1< Jlalaiaiaioioialaloloioiote 10 {3 ~r~nmnaaanaan 14
Level 3: 11~nmrnee 6 Ernnnnnn 4 [ 12 Plalalaialoiale 1
Level 4: 9°°°8 37~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 7, 12, 2, 1, 9, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 7, 8, 16)

Hereditary worst-case heap # 904
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR AN A AN A A A A A A A AN A A~ 15

Level 2: s alalaiaiaiaiololalolioi 10 {3 rnAnnnaanaann 14
Level 3: grnnnnne 6 Errnnnnn 4 [ 12 2nnmnnnn 1
Level 4: 8°°"3

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 7, 12, 2, 1, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 7, 16)

Hereditary worst-case heap # 905
18-element heap level-by-level:

Level O: 18
Level 1: AT R e e P 15

Level 2: 11 Jaiaialalaloloioioiaioialate 10 {3rnnnnanaanaann 14
Level 3: 11~~mmnee 6 [ iaiaiataiaiaie 4 VAniniaiaiaias 12 alalalelaiote 1
Level 4: 8~""9 3~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 7, 12, 2, 1, 8, 9, 3]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 7, 16, 17)

Hereditary worst-case heap # 906
16-element heap level-by-level:

Level O: 16
Level 1: T ettt T alatatatol Pt 14

Level 2: il alalaieialolololalaiololole 10 {3rAnmnnnannannan 3
Level 3: 9nnmnnnn 6 Brrmnann 4 A 12 il 1
Level 4: 8~

16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 6, 5, 4, 7, 12, 2, 1, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 8)

Hereditary worst-case heap # 907
17-element heap level-by-level:

Level 0: 17
Level 1: T ettt atalalal 14

Level 2: i1 Jalalaialolaialalaiaiotolole 10 {3rAnnnanaanannan 3
Level 3: 11~77nnee 6 Brosnnns 4 A 12 Lisialaii 1
Level 4: 8~°"9

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 5, 4, 7, 12, 2, 1, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 8, 8)

Hereditary worst-case heap # 908
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A A A a A a A n A 14

Level 2: i1 Jalalaiaiolaialalaiaiotelol 10 {3rnnnnanannaanan 3
Level 3: 11~°7nnee 6 I 4 A 12 ialaltiti i 1
Level 4: 97778

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 5, 4, 7, 12, 2, 1, 9, 8]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 8, 16)

Hereditary worst-case heap # 909
16-element heap level-by-level:

Level O: 16
Level 1: {B n A AR AAAA A AN A A A A A A A AN A A~ 14

Level 2: i Aaialolaloiololaiaiololatele 10 {3 ~r~mnnAnananan 3
Level 3: IS 9 I 4 AN 12 27" 1
Level 4: 67~

16 heap: [16, 15, 14, 11, 10, 13, 3, 8, 9, 5, 4, 7, 12, 2, 1, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9)

Hereditary worst-case heap # 910
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR A A A AN AnAaAaAaAnAnAnAnan 14

Level 2: i1 Jalalaiaiolalalalalaiolelale 10 {3~AnmnAnannannan 3
Level 3: 11~77nmne 9 5ronnnnn 4 AN 12 ialalalaialale 1
Level 4: 6°°°8

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 5, 4, 7, 12, 2, 1, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 8)

Hereditary worst-case heap # 911
18-element heap level-by-level:

Level 0: 18
Level 1: {7 A AA AR AR AR AN A AA A A A An A~ aa A~ 14

Level 2: i1 Jalaiaiaiolnialaiaiaiatolole 10 {3rnnAnAnannaanan 3
Level 3: 15~~~ 9 Brosnnns 4 A 12 Pislaititi 1
Level 4: 11~°°8 6°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 7, 12, 2, 1, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 8, 16)
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Hereditary worst-case heap # 912
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR AR AN A A A A A A A A A AN~~~ 14

Level 2: i dalalololoiololaloiololotele 10 {3 rrmmnnaaanaann 3
Level 3: 16~~~ 9 Errnnnnn 4 [ 12 Pisialalaioiale 1
Level 4: 11°°15 6°°"8

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 7, 12, 2, 1, 11, 15, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 8, 16, 17)

Hereditary worst-case heap # 913
18-element heap level-by-level:

Level O: 18
Level 1: AR T et e P P 14

Level 2: i1 Jalaiaiaiolalalalalaiotolale 10 {3~nnmnanannannan 3
Level 3: 15777 9 I 4 (A 12 27 1
Level 4: 6°"11 87~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 7, 12, 2, 1, 6, 11, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 8, 17)

Hereditary worst-case heap # 914
19-element heap level-by-level:

Level O: 19
Level 1: {8 A AR AAAA A AA A A A A A A A AN A A~ 14

Level 2: i dalalololaiololnioiololotele 10 {3 ~r~mnnanananan 3
Level 3: 16~~~ 9 Ernnnnnn 4 7o 12 Pislalalaloiale 1
Level 4: 15°~11 8°""6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 7, 12, 2, 1, 15, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 8, 17, 16)
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Hereditary worst-case heap # 915
17-element heap level-by-level:

Level O: 17
Level 1: L atata T R Tt 14

Level 2: i1 Jalalaiaiolalalalaiaiatolale 10 {3rnnmnanannaanan 3
Level 3: 11~77nnee 9 Eronnnnn 4 (A 12 ialalaiaitie 1
Level 4: 8776

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 5, 4, 7, 12, 2, 1, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 16)

Hereditary worst-case heap # 916
18-element heap level-by-level:

Level O: 18
Level 1: {T A AR AN A A A A A A A A A A AN A~ 14

Level 2: i{:Jaialolalaiololaloiololotele 10 {3 rr~mnnaaanaann 3
Level 3: 15°7nnnee 9 Errnnnnn 4 [ 12 Pisialalaioiale 1
Level 4: 11°°"6 8°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 7, 12, 2, 1, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 16, 16)

Hereditary worst-case heap # 917
19-element heap level-by-level:

Level O: 19
Level 1: s Ittt T Tt 14

Level 2: I dalalaioiolaialalalaiotolol 10 {3 nnmnnnannannan 3
Level 3: 16~~~~~"" 9 I 4 (A 12 27 1
Level 4: 11°°156 8°""6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 7, 12, 2, 1, 11, 15, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 16, 16, 17)

Hereditary worst-case heap # 918
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18-element heap level-by-level:

Level O: 18
Level 1: o AT e e T 14

Level 2: i1 Jalaiaiaiolatalataiaiatelale 10 {3rnnnnnnannaanan 3
Level 3: 15777 9 Bronnnnn 4 A 12 Pisiaitititis 1
Level 4: 8&°"11 6°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 7, 12, 2, 1, 8, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 16, 17)

Hereditary worst-case heap # 919
19-element heap level-by-level:

Level O: 19
Level 1: {§ AR RA AR A A AA A A A A A A AN A A~ 14

Level 2: i dalalolloiolololoiololotele 10 {3 rr~mnaaaanaann 3
Level 3: 16~~~ 9 Errnnnnn 4 7ot 12 isialalaioiale 1
Level 4: 15°~11 6°°78

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 7, 12, 2, 1, 15, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 9, 16, 17, 16)

Hereditary worst-case heap # 920
16-element heap level-by-level:

Level O: 16
Level 1: TR T S et e P 14

Level 2: *Jalaialalalolt el Sinialale 11 {3nAnmnnnannannan 3
Level 3: 8~ 6 10~~~ 4 A 12 Pislalolaiaiale 1
Level 4: b5~°

16 heap: [16, 15, 14, 9, 11, 13, 3, 8, 6, 10, 4, 7, 12, 2, 1, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 10)

Hereditary worst-case heap # 921
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17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A a A n A s AN AN 14

Level 2: i1 Jalalaiaiolaialalaiaiotolale 11 {3rnnnnnnannaanan 3
Level 3: 9n~onnne 6 107~~~ 4 A 12 Pisiaitititis 1
Level 4: 57778

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 4, 7, 12, 2, 1, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 10, 8)

Hereditary worst-case heap # 922
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A A AN~~~ 14

Level 2: i1 Jaiaiaiaiainialalotaiatolole 11 {3 rr~mnaaaanaann 3
Level 3: 15~~nnnne 6 10~~~ 4 (AN 12 isialalaioiale 1
Level 4: 9778 5~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 4, 7, 12, 2, 1, 9, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 10, 8, 16)

Hereditary worst-case heap # 923
17-element heap level-by-level:

Level O: 17
Level 1: L atata T T Tt 14

Level 2: i1 Jalalaiaiolaialalalaiotelol 11 {3~nnmnanannannan 3
Level 3: 9~~nnnne 6 10~~~ 4 (A 12 27 1
Level 4: 8°°°5

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 4, 7, 12, 2, 1, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 10, 16)

Hereditary worst-case heap # 924
18-element heap level-by-level:
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Level O: 18
Level 1: AT T Rt e e PR 14

Level 2: i1 Jalaiaiaiolaialaiaiaiatelols 11 {3rnnmnnnannaanan 3
Level 3: 157~ 6 10~~~ 4 A 12 Pislaitititis 1
Level 4: 8&°~°9 57~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 4, 7, 12, 2, 1, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 10, 16, 17)

Hereditary worst-case heap # 925
16-element heap level-by-level:

Level O: 16
Level 1: {Br AR AR A AAAA A A A A A A s A a A n AN AN AN 14

Level 2: e R iiaialale 11 {3rnnmnanannannan 3
Level 3: S 6 pronnmn 10 (A 12 Piiaitititis 1
Level 4: 4--

16 heap: [16, 15, 14, 9, 11, 13, 3, 8, 6, 5, 10, 7, 12, 2, 1, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 11)

Hereditary worst-case heap # 926
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AN AN A AA A A A A A AA AN A~ 14

Level 2: i1 Jaiaiaiaiainiaiaiotaiatolole 11 {3 ~r~mnnanananan 3
Level 3: 9rrnnnnn 6 Ernnnne 10 (AN 12 Pisialalaioials 1
Level 4: 4°°78

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 5, 10, 7, 12, 2, 1, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 11, 8)

Hereditary worst-case heap # 927
18-element heap level-by-level:

Level O: 18
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Level 1: {T AR AR AR AN AN A AN A A A A A A AN~ 14
Level 2: i1 Jainiaiaialnialaiataiaiolole 11 {3 rn~nmnAnaaanan 3
Level 3: 15~~nnnne 6 Eronnnn 10 AN 12 ialalalaioiols 1
Level 4: 9°°°8 4~~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 5, 10, 7, 12, 2, 1, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 11, 8, 16)

Hereditary worst-case heap # 928
17-element heap level-by-level:

Level O: 17
Level 1: T atata i T Tt 14

Level 2: i1 Jalalaiaiolaialalaiaiatolale 11 {3rnnnnnnannaanan 3
Level 3: 9~n~onnnn 6 pronnmn 10 A 12 Pisiaitititis 1
Level 4: 8°°"4

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 5, 10, 7, 12, 2, 1, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 11, 16)

Hereditary worst-case heap # 929
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A AN AN A A A A A A A A A AN A~ 14

Level 2: i1 Jaiaiaiaiainialaltaiatolole 11 {3 ~rmmnnaaananan 3
Level 3: 15~~nnnne 6 pronnnn 10 AN 12 P iaialalaioiale 1
Level 4: 8~°°9 4-~=

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 5, 10, 7, 12, 2, 1, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 11, 16, 17)

Hereditary worst-case heap # 930
16-element heap level-by-level:
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Level O: 16
Level 1: L AR AR AN A A A AN AN N AN AR AN A AN 15

Level 2: e I iaiaialale 10 {4rnnmnnnannaanan 3
Level 3: I 6 Errmnnnn 4 13~~~ 12 iaialaiaiti 1
Level 4: 7°~

16 heap: [16, 11, 15, 9, 10, 14, 3, 8, 6, 5, 4, 13, 12, 2, 1, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 12)

Hereditary worst-case heap # 931
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR A AN A AN A A AR A A A~~~ 15

Level 2: i B Ralaiatalotololoiololiolalotel 10 {hnmrmmnaman A 3
Level 3: grnnnnon 6 Brrnnnan 4 13~~~ 12 P lakelalalalole 1
Level 4: 77778

17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 5, 4, 13, 12, 2, 1, 7, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 12, 8)

Hereditary worst-case heap # 932
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN A AA A A AR A A AN A~ 15

Level 2: i Aatalolalotololalotololotete 10 TR e T T 3
Level 3: grrnnnan 6 I 4 13~~~ nnn 12 P iaialalaiaiale 1
Level 4: 8°°°7

17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 5, 4, 13, 12, 2, 1, 8, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 12, 16)

Hereditary worst-case heap # 933
16-element heap level-by-level:

Level O: 16
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Level 1: {f R AR AR AR A A AN A A A A A A AN AN~ 15
Level 2: [¢laialalolaioiolololalolalote 10 {3~ nmnmanaannan 14
Level 3: I 6 rrnnnnn 4 7~ 12 i iiaiaiaiaiate 1
Level 4: 2~

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 5, 4, 7, 12, 3, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 14)

Hereditary worst-case heap # 934
17-element heap level-by-level:

Level O: 17
Level 1: Tttt T ateta bt 15

Level 2: i Ralaieiaialaloialalaloialols 10 {3rnnnnanaanaann 14
Level 3: grnnnnns 6 [ Jatalatalotele 4 T 192 Zrmnmann 1
Level 4: 28

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 7, 12, 3, 1, 2, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 14, 8)

Hereditary worst-case heap # 935
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN A AN A A A AN A AN~ 15

Level 2: 1< Jalalaiaialaiollalolaiolte 10 {3 rnmmmnannaaan 14
Level 3: 11~nronnee 6 Errnnnnn 4 [ 12 3rnnnnnn 1
Level 4: 97778 2"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 7, 12, 3, 1, 9, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 14, 8, 16)

Hereditary worst-case heap # 936
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A AN A A A A A s A s A nAn A AN 15
Level 2: i i eleiaiaiaiaioiolalalalaiate 10 {3 A annananan 14
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Level 3: g~ 6 S 4 VAtialaiaiaie 12 Clalainialaiale: 1
Level 4: 8~~"2

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 7, 12, 3, 1, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 14, 16)

Hereditary worst-case heap # 937
18-element heap level-by-level:

Level 0: 18
Level 1: {7 AR AR AR AN AN A A AAAAAAnAA A aa A~ 15

Level 2: 11 Jaialalolaloloioioieiaialate 10 {3rnnnnanaanaann 14
Level 3: 11~~~ 6 [ Salalatalolole 4 TAmannn 12 grnnnnnn 1
Level 4: 8~""9 2~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 7, 12, 3, 1, 8, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 14, 16, 17)

Hereditary worst-case heap # 938
16-element heap level-by-level:

Level O: 16
Level 1: L AR A A AR A A A A AN N AN AR A A A 15

Level 2: e R iaiaialale 10 {3rnnnnanannaann 14
Level 3: (SIS 6 [ Jatalatalotele 4 T 192 gnamanan 3
Level 4: 1-°

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 5, 4, 7, 12, 2, 3, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 15)

Hereditary worst-case heap # 939
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN A AN A A A A A A A~~~ 15

Level 2: i alalalaiaialoiolaloloiointe 10 {3 rrmmnnaaanaan 14
Level 3:  9~~~~~=" 6 Errnnnns 4 [iaaniee 12 gnnmmnnn 3
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Level 4: 1-°°8

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 7, 12, 2, 3, 1, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 15, 8)

Hereditary worst-case heap # 940
18-element heap level-by-level:

Level O: 18
Level 1: At l et Rt tate 15

Level 2: 11 Jaiaialolalolaioiaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~7nnme 6 Brrnnnsn 4 T~ 12 islalalalaiale 3
Level 4: 9778 1~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 7, 12, 2, 3, 9, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 15, 8, 16)

Hereditary worst-case heap # 941
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A A A a A a A n A A A 15

Level 2: i Aalaiaiaialaioielalalotalols 10 {3rnnnnanannaann 14
Level 3: grnnnnnn 6 [ Jatalatalotele 4 ydelabllere 192 Omamanan 3
Level 4: 8~~"1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 7, 12, 2, 3, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 15, 16)

Hereditary worst-case heap # 942
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR A A AN A A A A A A AN A A A A A A~ 15

Level 2: 1< Jalalaiaialaioilalolaiolote 10 {3 ~nmmnnaannann 14
Level 3: 11~nonnee 6 Brrnnnnn 4 [ 12 P isialalaioiale 3
Level 4: 8~°"9 1~-
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18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 7, 12, 2, 3, 8, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 12, 13, 15, 16, 17)

Hereditary worst-case heap # 943
14-element heap level-by-level:

Level O: 14
Level 1: R R R T PPN PPN 13

Level 2: *Jolalaloiole 10 19~~~ nn 3
Level 3: 8°"76 5~~~4 o~~nT ~n

, 4,2, 7, 1]

14 heap: [14, 11, 13, 9, 10, 12, 3, 8, 6,
7, 8, 9 , 10, 12, 13)

Strategy was: (1, 2, 3, 4, 4, 5, 7, 8,

0 O,

Hereditary worst-case heap # 944
15-element heap level-by-level:

Level O: 15
Level 1: R R EPPSNPPN 14

Level 2: *Jolalaloiole 10 13~~~nnnn 3
Level 3: 87776 E~~~4 10~~~7 {~~=n

15 heap: [15, 11, 14, 9, 10, 13, 3, 8, 6, 5, 4, 12, 7, 1, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12)

Hereditary worst-case heap # 945
16-element heap level-by-level:

Level O: 16
Level 1: i Raiaiaiaiiaiaiei i ei b el et R 15

Level 2: 9 AAAAAAAAAAAAAA 10 13 AAAAAAAAAAAAAA 14
Level 3: (I 6 I 4 127~ 7 {rmmnnan

Level 4: 3~

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 5, 4, 12, 7, 1, 2, 3]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 7)

Hereditary worst-case heap # 946
17-element heap level-by-level:

Level O: 17
Level 1: {G AR AR AN A AA A A A A A A A AN A A~ 15

Level 2: i alolalaiaiaioiololloiioe 10 {3 ~n~mnnaannaan 14
Level 3: g 6 bronnnnn 4 12~~~ 7 Rakalalatalale 2
Level 4: 3778

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 12, 7, 1, 2, 3, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 7, 8)

Hereditary worst-case heap # 947
18-element heap level-by-level:

Level O: 18
Level 1: AR T et e P P 15

Level 2: 11 Jaiaialalaloiaioloiaiaialate 10 {3rnnnnanannaann 14
Level 3: 11~~~mnee 6 S iaiaiataiaiale 4 127~ 7 i Ralalelalolate 2
Level 4: 97778 3~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 12, 7, 1, 2, 9, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 7, 8, 16)

Hereditary worst-case heap # 948
17-element heap level-by-level:

Level 0: 17
Level 1: LG A m AR AR AR A AA A A AAAAA A A A~ a A~ 15

Level 2: i iaiaieiaiaiaiotelalaloialole 10 {3rnnnnanaanaann 14
Level 3: 1 6 Bromnnnn 4 12~~mnnee 7 sRalatalatolole 2
Level 4: 8773

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 12, 7, 1, 2, 8, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 7, 16)
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Hereditary worst-case heap # 949
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A A A AR A A A A A A AN~~~ 15

Level 2: 1< Jalalaiaiaioioiolololotolote 10 {3 rrmmnnaaanaan 14
Level 3: 11~nrmnnee 6 Errnnnnn 4 1277nmnen 7 i alalaiaiaiale 2
Level 4: 8°"79 3~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 12, 7, 1, 2, 8, 9, 3]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 7, 16, 17)

Hereditary worst-case heap # 950
16-element heap level-by-level:

Level O: 16
Level 1: {B A AR AAAA A AN A AN AN AA AN AN~ 14

Level 2: i Aaialolalaiololalaiololatele 10 {3 ~r~mnnananaaan 3
Level 3: 9o 6 [ Jalaiaale 4 12~~~ 7 i Rakalalatalale 2
Level 4: 8~

16 heap: [16, 15, 14, 11, 10, 13, 3, 9, 6, 5, 4, 12, 7, 1, 2, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 8)

Hereditary worst-case heap # 951
17-element heap level-by-level:

Level O: 17
Level 1: LG A AR AR AA A A s AcAaAaAaAnAnAnAnan 14

Level 2: i1 Jalolaiaiolalalalalaiololole 10 {3~Anmnnnannannan 3
Level 3: 11~77nmne 6 I 4 12777 nnme 7 i alaiaialaiale 2
Level 4: 8°°°9

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 5, 4, 12, 7, 1, 2, 8, 9]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 8, 8)
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Hereditary worst-case heap # 952
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AN A A A A A A AN A~ 14

Level 2: i1 jalalololoiolololotololotete 10 {3 rrmmnnaaanaann 3
Level 3: 11~7nnnee 6 Eronnnnn 4 12777 nnne 7 i alalaiaiaiale 2
Level 4: 97778

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 6, 5, 4, 12, 7, 1, 2, 9, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 8, 16)

Hereditary worst-case heap # 953
16-element heap level-by-level:

Level O: 16
Level 1: {Br AR AR AR AA A A n A A A A A s s A n AN AN AN 14

Level 2: i alalaieiolalalalalaiotelale 10 {3~nnmnanannannan 3
Level 3: g~ 9 [ Yalalalaladole 4 D e talatelale 7 {rrnnnna 9
Level 4: 67~

16 heap: [16, 15, 14, 11, 10, 13, 3, 8, 9, 5, 4, 12, 7, 1, 2, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9)

Hereditary worst-case heap # 954
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AR AR A AA A A A A A A A AN A~ 14

Level 2: i1:jalalololaiololaioiololotele 10 {3 ~r~mnnanananan 3
Level 3: 11~~nnmme 9 I 4 12777~ nnme 7 jAalalalalaiole 2
Level 4: 67778

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 5, 4, 12, 7, 1, 2, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 8)

Hereditary worst-case heap # 955
18-element heap level-by-level:
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Level O: 18
Level 1: {T AR AR AR AN AN A A A A A AR A A A A~ A A~ 14

Level 2: i[:Jaialalalaialolaioiololotete 10 {3 ~n~mnnanananan 3
Level 3: 15~nmmnee 9 Eronnnnn 4 1277nmnee 7 i lalaialaiale 2
Level 4: 11°°"8 6°°

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 12, 7, 1, 2, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 8, 16)

Hereditary worst-case heap # 956
19-element heap level-by-level:

Level O: 19
Level 1: LB AR AN AR A A A A A A n A~~~ 14

Level 2: I dalalaiaiolaialalaiaiotolol 10 {3rnnnnnnannaanan 3
Level 3: 16~~"~"7" 9 I 4 12~~nnnee 7 yRatalalotolate 2
Level 4: 11~"15 6°°"8

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 12, 7, 1, 2, 11, 15, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 8, 16, 17)

Hereditary worst-case heap # 957
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN A AR AA A A A A A A AN A~ 14

Level 2: i{:Jaialolalaiololaioiololotele 10 {3 ~r~mnnanananan 3
Level 3: 15°7nnnee 9 Errnnnnn 4 12777nnen 7 jlalalaiaiale 2
Level 4: 6-°11 8°~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 12, 7, 1, 2, 6, 11, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 8, 17)

Hereditary worst-case heap # 958
19-element heap level-by-level:

Level O: 19
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Level 1: {gr AR AR AR AN A AN A A AR A A A A A 14
Level 2: i dalalalaloiololaioiolalolole 10 {3 rn~nmnAnaaanan 3
Level 3: 16~~~ 9 Errnnnnn 4 1277nnnen 7 i alalaialaiale 2
Level 4: 15°~11 8°°"6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 12, 7, 1, 2, 15, 11, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 8, 17, 16)

Hereditary worst-case heap # 959
17-element heap level-by-level:

Level O: 17
Level 1: {B AR AR AN AA A A A A A A A AN A A~ 14

Level 2: i1 jalalolalaiolololatololotele 10 {3 rr~mnaaaanaann 3
Level 3: 11~7nnnee 9 Eronnnnn 4 12777 nnne 7 i alalaialaiale 2
Level 4: 8~°"6

17 heap: [17, 16, 14, 15, 10, 13, 3, 11, 9, 5, 4, 12, 7, 1, 2, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 16)

Hereditary worst-case heap # 960
18-element heap level-by-level:

Level O: 18
Level 1: At N alolatats 14

Level 2: i1 Jalaiaiaiolalalalalaiatolal 10 {3rnnnnnnAnnaanan 3
Level 3: 157~ 9 brrmnann 4 1277~ 7 Ralalalatelole 2
Level 4: 11°°"6 8"~

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 12, 7, 1, 2, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 16, 16)

Hereditary worst-case heap # 961
19-element heap level-by-level:

Level O: 19
Level 1: 18 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i I dalalaiololaiolalaiaiotolole 10 {3rAnnnanannaanan 3
Level 3: 16~~~~~mn 9 Erosnnns 4 12~~mnnee 7 yRalalalololote 2
Level 4: 11~°15 8°""6

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 12, 7, 1, 2, 11, 15, 8, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 16, 16, 17)

Hereditary worst-case heap # 962
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AR AN A A A A A A A AR A AN~~~ 14

Level 2: i[:Jaialolelaialolaioiololotete 10 {3 rr~mnnannnanan 3
Level 3: 15~nnnnee 9 Errnnnnn 4 1277nmnen 7 i lalaialaiale 2
Level 4: 8°"11 6°°

18 heap: [18, 17, 14, 16, 10, 13, 3, 15, 9, 5, 4, 12, 7, 1, 2, 8, 11, 6]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 16, 17)

Hereditary worst-case heap # 963
19-element heap level-by-level:

Level O: 19

Level 1: s T T et et P 14

Level 2: I dalaiaiaiolaialalaiaiotolol 10 {3rnnnnAnannaanan 3
Level 3: 16~~~~"7" 9 pronnnnn 4 12~~nnnee 7 jRalalelalalole 2
Level 4: 157711 6°°"8

19 heap: [19, 18, 14, 17, 10, 13, 3, 16, 9, 5, 4, 12, 7, 1, 2, 15, 11, 6, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 9, 16, 17, 16)

Hereditary worst-case heap # 964
16-element heap level-by-level:
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Level O: 16
Level 1: TR T e et e PR 14

Level 2: e I iaiaialale 11 {3rnnmnnnannaanan 3
Level 3: S 6 10~~~nmmn 4 12777 mnme 7 i alaialalaiale 2
Level 4: 57~

16 heap: [16, 15, 14, 9, 11, 13, 3, 8, 6, 10, 4, 12, 7, 1, 2, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 10)

Hereditary worst-case heap # 965
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR A AN A AN A A AR A A A~~~ 14

Level 2: i - Jalalalalalalotalolalatatolel 11 {3~ mmm A anaaana 3
Level 3: grnnnnon 6 10~~~ 4 12~~~ nmnn 7 i Ralalalolalole 2
Level 4: 57778

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 4, 12, 7, 1, 2, 5, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 10, 8)

Hereditary worst-case heap # 966
18-element heap level-by-level:

Level O: 18
Level 1: AT e e T T 14

Level 2: i1 Jalaiaiaiolaialataiaiatelal 11 {3rnnnnAnannaanan 3
Level 3: 15777 6 107~ 4 12777 mnme 7 i alaialolaiale 2
Level 4: 9°°°8 57~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 4, 12, 7, 1, 2, 9, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 10, 8, 16)

Hereditary worst-case heap # 967
17-element heap level-by-level:

Level O: 17
Level 1: 16 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
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Level 2: i1 Jalalaialolniolaiiaiotolole 11 {3rAnnnanannaanan 3
Level 3: 9~ 6 10~~~ 4 127~~~ 7 i Ralaialalolale 2
Level 4: 8°°"b

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 10, 4, 12, 7, 1, 2, 8, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 10, 16)

Hereditary worst-case heap # 968
18-element heap level-by-level:

Level O: 18
Level 1: {T AR A R AN AN A AN A A A AN A A A AN~ 14

Level 2: i - Jalaiaiaialalotalolalataiale 11 {3~ mmnmanaaaaana 3
Level 3: 157~ 6 10~~~ 4 127~ nmmn 7 i Ralalaloiolole 2
Level 4: 8~°79 5~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 10, 4, 12, 7, 1, 2, 8, 9, 5]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 10, 16, 17)

Hereditary worst-case heap # 969
16-element heap level-by-level:

Level O: 16
Level 1: {BR AR AR AR A A AN A A A AN A A AN AN~ 14

Level 2: * Ioiaiaialoialalaloisil S 11 {3 ~r~mnnaaanaann 3
Level 3: g e 6 5nnnnn 10 127772 7 Ralalatalaiale 2
Level 4: 4-~

16 heap: [16, 15, 14, 9, 11

, 13, 3, 8, 6, 5, 10, 12, 7, 1, 2, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9

, 8,9, 8, 10, 12, 13, 12, 11)

Hereditary worst-case heap # 970
17-element heap level-by-level:

Level O: 17
Level 1: 16 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
Level 2: 15 AAAAAAAAAAAAAA 11 13 AAAAAAAAAAAAAAA 3
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Level 3: [ Joiaiaiaiaialel 6 brronne 10 12~~~ 7 [ Rakalalatalale 2
Level 4: 4-~7°8

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 5, 10, 12, 7, 1, 2, 4, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 11, 8)

Hereditary worst-case heap # 971
18-element heap level-by-level:

Level 0: 18
Level 1: {7 AR AR AR AN AN A A AAAAAAnAA A aa A~ 14

Level 2: i1 Jalaiaiaiolnialaieiaiotolole 11 {3rnnnnanaanannan 3
Level 3: 15~~~ 6 Erosnnn 10 12~~nnnee 7 iRalalelalalole 2
Level 4: 9778 4-~

18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 5, 10, 12, 7, 1, 2, 9, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 11, 8, 16)

Hereditary worst-case heap # 972
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A AR A A A A A A~ 14

Level 2: i - Jalalalalolalotalolalatatole 11 {3~ mmm A anaaana 3
Level 3: 9nmnnnnn 6 5~nnnnn 10 127772 7 Ralalaialaiale 2
Level 4: 8°~"4

17 heap: [17, 16, 14, 15, 11, 13, 3, 9, 6, 5, 10, 12, 7, 1, 2, 8, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 11, 16)

Hereditary worst-case heap # 973
18-element heap level-by-level:

Level O: 18
Level 1: o AT e e TP 14

Level 2: i1 Jalaiaiaiolaialaiaiaiatolal 11 {3~nnnnanannaanan 3
Level 3: 15~ 6 pronnnn 10 12~~nnnee 7 jRalatelalaiole 2
Level 4: 8°~"9 4-~
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18 heap: [18, 17, 14, 16, 11, 13, 3, 15, 6, 5, 10, 12, 7, 1, 2, 8, 9, 4]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 11, 16, 17)

Hereditary worst-case heap # 974
16-element heap level-by-level:

Level O: 16
Level 1: {f AR AR AR A A AN A A A AN A A AN~ 15

Level 2: [¢laialalolaiaiolololalolalote 10 {hnrmmmnamananana 3
Level 3: g~ 6 Brrnnnnn 4 127~~~ 13 i Ralolaloiolole 2
Level 4: 77~

16 heap: [16, 11, 15, 9, 10, 14, 3, 8, 6, 5, 4, 12, 13, 1, 2, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 13)

Hereditary worst-case heap # 975
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A A A a A a A n A A A 15

Level 2: i alalaiaiolaialalaiaiatolol 10 {4rnrnnnnannaanan 3
Level 3: 9nnonnnn 6 fronnnns 4 12777~ 13 i laiaiatainie 2
Level 4: 77778

17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 5, 4, 12, 13, 1, 2, 7, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 13, 8)

Hereditary worst-case heap # 976
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR A A A A A A A A A s A a A n AN AN 15

Level 2: i falalaiaiolaialatalaiotolol 10 {4rnrnnnnannaanan 3
Level 3: 9~nonnnn 6 Eronnnnn 4 12777~ 13 i laiaiataine 2
Level 4: 8°°°7
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17 heap: [17, 16, 15, 11, 10, 14, 3, 9, 6, 5, 4, 12, 13, 1, 2, 8, 7]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 13, 16)

Hereditary worst-case heap # 977
16-element heap level-by-level:

Level 0: 16
Level 1: {] nAmARAAAAAAAAAAAAAAAn A~ an A~ 15

Level 2: e Ik Siaiaialale 10 {3rnnnnnnaanaanns 14
Level 3: S It 6 [ Yalalolololale 4 D e tatetate 7 grnnnnnn 9
Level 4: 1"

16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 5, 4, 12, 7, 3, 2, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 14)

Hereditary worst-case heap # 978
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR AN A AN A A A A A A A AN A A~ 15

Level 2: s alalaiaiaiaiololalolioi 10 {3 rnAnnnaanaann 14
Level 3: g 6 S Jiiaiaiataley 4 12~~~ 7 [ latalatalalale 2
Level 4: 17778

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 12, 7, 3, 2, 1, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 14, 8)

Hereditary worst-case heap # 979
18-element heap level-by-level:

Level O: 18
Level 1: AT R e e P 15

Level 2: 11 Jaiaialalaloloioioiaioialate 10 {3rnnnnanaanaann 14
Level 3: 11~~mmnee 6 [ iaiaiataiaiaie 4 127~ 7 [ folalalololate 2
Level 4: 9°°°8 1~"

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 12, 7, 3, 2, 9, 8, 1]
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Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 14, 8, 16)

Hereditary worst-case heap # 980
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR AR AR AA A A A A A A A AN AA A~ 15

Level 2: i alalaioiaiaioialololsieioe 10 {3 ~r~nmnaaanaan 14
Level 3: 9o 6 [ Jaiaiaiale 4 12~~~ 7 [ latalatalalole 2
Level 4: 8~~"1

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 12, 7, 3, 2, 8, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 14, 16)

Hereditary worst-case heap # 981
18-element heap level-by-level:

Level O: 18
Level 1: AT T et et P P 15

Level 2: 11 Jaiaialolalolaiolaiaiaialate 10 {3rAnmnnnaanannn 14
Level 3: 11~~nnnee 6 S Iaiaiataiaiale 4 127~~~ 7 i jalalolalalote 2
Level 4: 8~""9 1~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 12, 7, 3, 2, 8, 9, 1]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 14, 16, 17)

Hereditary worst-case heap # 982
16-element heap level-by-level:

Level O: 16
Level 1: {f nARAA AR A A AN A A AR A A A AN~~~ 15

Level 2: e It Saiaiataiale 10 {3 Anmmmnaanaann 14
Level 3: S I 6 bronnnns 4 12~~~ 7 Rakalalatalale 3
Level 4: 27~
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16 heap: [16, 11, 15, 9, 10, 13, 14, 8, 6, 5, 4, 12, 7, 1, 3, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 15)

Hereditary worst-case heap # 983
17-element heap level-by-level:

Level O: 17
Level 1: LG AR AR A A A A A A A a A A A s A s A n AN AN AN an 15

Level 2: i Ralaiaiaialaioiolalaloiatale 10 {3rAnnnanaanannn 14
Level 3: 1 el 6 S ipiaiataiaiale 4 127~ 7 Ralalelalolate 3
Level 4: 27778

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 12, 7, 1, 3, 2, 8]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 15, 8)

Hereditary worst-case heap # 984
18-element heap level-by-level:

Level O: 18
Level 1: {T AR AR AN AN AA A A A A A A A AN A A~ 15

Level 2: 1< Jalalaiaiaioioialaloloiolote 10 {3 ~r~mnnaanaaan 14
Level 3: 11~7mrnee 6 Ernnnnnn 4 12777mnen 7 jAalalalaiaiole 3
Level 4: 98 27~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 12, 7, 1, 3, 9, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 15, 8, 16)

Hereditary worst-case heap # 985
17-element heap level-by-level:

Level O: 17
Level 1: LB AR AR AR A A AN A A~ A A A A A~ 15

Level 2: s alalalaiaiaiolelalolioi 10 {3 rnAnnnaanaann 14
Level 3: g 6 S Jaiaiaiaiataley 4 12~~~ 7 Rakalalatalale 3
Level 4: 87772

17 heap: [17, 16, 15, 11, 10, 13, 14, 9, 6, 5, 4, 12, 7, 1, 3, 8, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 15, 16)
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Hereditary worst-case heap # 986
18-element heap level-by-level:

Level O: 18
Level 1: At T N alolatats 15

Level 2: (- Jalaialalaioiaiaiolainiolale 10 {3rnnnnanannaann 14
Level 3: 11~~~mmee 6 Eronnnnn 4 12~~nnnee 7 Ralatalatelole 3
Level 4: 8°~°9 27~

18 heap: [18, 17, 15, 16, 10, 13, 14, 11, 6, 5, 4, 12, 7, 1, 3, 8, 9, 2]
Strategy was: (1, 2, 3, 4, 4, 5, 7, 8, 9, 8, 10, 12, 13, 12, 15, 16, 17)

Hereditary worst-case heap # 987
6-element heap level-by-level:

Level O: 6
Level 1: 5~~"3
Level 2: 274 1~

6 heap: [6, 5, 3, 2, 4, 1]
Strategy was: (1, 2, 3, 4, 5)

Hereditary worst-case heap # 988
7-element heap level-by-level:

Level O: 7
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Level 1: 6°°73
Level 2: 574 1°2

7 heap: [7, 6, 3, 5, 4, 1, 2]
Strategy was: (1, 2, 3, 4, 5, 4)

Hereditary worst-case heap # 989
8-element heap level-by-level:

Level O: 8

Level 1: 6~~~ 7

Level 2: 5°""4 1-°"2

Level 3: 37

8 heap: [8, 6, 7, 5, 4, 1, 2, 3]
Strategy was: (1, 2, 3, 4, 5, 4, 3)

Hereditary worst-case heap # 990
9-element heap level-by-level:

Level O: 9

Level 1: I 7

Level 2: 6~""4 1-°"2

Level 3: 375

9 heap: [9, 8, 7, 6, 4, 1, 2, 3, 5]
Strategy was: (1, 2, 3, 4, 5, 4, 3, 4)

Hereditary worst-case heap # 991
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaAnaannan 7
Level 2: - Jaialalalalale 4 {rnmnnnn 9
Level 3: 6~~"5 3~~

10 heap: [10, 9, 7, 8, 4, 1, 2, 6, 5, 3]
Strategy was: (1, 2, 3, 4, 5, 4, 3, 4, 8)
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Hereditary worst-case heap # 992
9-element heap level-by-level:

Level O: 9

Level 1: - IO 7

Level 2: 6774 1~~~2

Level 3: 573

9 heap: [9, 8, 7, 6, 4, 1, 2, 5, 3]
Strategy was: (1, 2, 3, 4, 5, 4, 3, 8)

Hereditary worst-case heap # 993
10-element heap level-by-level:

Level O: 10
Level 1: Rt 7
Level 2: - Jalalalalalale 4 {rnmannn 9
Level 3: 57776 3~~

10 heap: [10, 9, 7, 8, 4, 1, 2, 5, 6, 3]
Strategy was: (1, 2, 3, 4, 5, 4, 3, 8, 9)

Hereditary worst-case heap # 994
8-element heap level-by-level:

Level O: 8

Level 1: /AN 3

Level 2: 67774 1~~=2

Level 3: 5~

8 heap: [8, 7, 3, 6, 4, 1, 2, 5]
Strategy was: (1, 2, 3, 4, 5, 4, 4)

Hereditary worst-case heap # 995
9-element heap level-by-level:
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Level O: 9

Level 1: g~ 3

Level 2: 7774 1~~~2

Level 3: 576

9 heap: [9, 8, 3, 7, 4, 1, 2, 5, 6]
Strategy was: (1, 2, 3, 4, 5, 4, 4, 4)

Hereditary worst-case heap # 996
9-element heap level-by-level:

Level O: 9

Level 1: I I 3
Level 2: 7°°°4 1~~~2
Level 3: 675

9 heap: [9, 8, 3, 7, 4,
Strategy was: (1, 2, 3

Hereditary worst-case heap # 997
8-element heap level-by-level:

Level O: 8

Level 1: /AN 3

Level 2: 57776 1~=~2

Level 3: 4°

8 heap: [8, 7, 3, 5, 6, 1, 2, 4]
Strategy was: (1, 2, 3, 4, 5, 4, 5)

Hereditary worst-case heap # 998
9-element heap level-by-level:

Level O: 9

Level 1: g 3
Level 2: 77776 1~~~2
Level 3: 475
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9 heap: [9, 8, 3, 7, 6, 1, 2, 4, 5]
Strategy was: (1, 2, 3, 4, 5, 4, 5, 4)

Hereditary worst-case heap # 999
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaAnaanaan 3
Level 2: - Jatalalalalole 6 {rnnnnnn 5
Level 3: 7°°°5 4~~

10 heap: [10, 9, 3, 8, 6, 1, 2, 7, 5, 4]
Strategy was: (1, 2, 3, 4, 5, 4, 5, 4, 8)

Hereditary worst-case heap # 1000
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ AR R A n A aaann 3
Level 2: (e Talatalolalole 6 {rrnnnnn 5
Level 3: 77778 4°°7°5b

11 heap: [11, 10, 3, 9, 6, 1, 2, 7, 8, 4,
Strategy was: (1, 2, 3, 4, 5, 4, 5, 4, 8,
Hereditary worst-case heap # 1001
10-element heap level-by-level:

Level O: 10

Level 1: 9rrmnnnnnnnnnnan 3

Level 2: 8~ 6 17nnnmee 2

Level 3: 4~~°7 5=~

10 heap: [10, 9, 3, 8, 6, 1, 2, 4, 7, 5]
Strategy was: (1, 2, 3, 4, 5, 4, 5, 4, 9)

Hereditary worst-case heap # 1002
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11-element heap level-by-level:

Level O: 11
Level 1: 10~~~ n A A A 3
Level 2: *Jolalalalaiale 6 {rnmannn 9
Level 3: 8°°"°7 5~~~4

11 heap: [11, 10, 3, 9, 6, 1, 2, 8, 7, 5, 4]
Strategy was: (1, 2, 3, 4, 5, 4, 5, 4, 9, 8)
Hereditary worst-case heap # 1003

9-element heap level-by-level:

Level O: 9

Level 1: SIS 3

Level 2: 77776 17772

Level 3: 574

9 heap: [9, 8, 3, 7, 6, 1, 2, 5, 4]

Strategy was: (1, 2, 3, 4, 5, 4, 5, 8)
Hereditary worst-case heap # 1004
10-element heap level-by-level:

Level O: 10

Level 1: 9rrnnmnannnnnsns 3

Level 2: g 6 1~nnnmee 2

Level 3: 7774 5~~~

10 heap: [10, 9, 3, 8, 6, 1, 2, 7, 4, 5]
Strategy was: (1, 2, 3, 4, 5, 4, 5, 8, 8)

Hereditary worst-case heap # 1005
11-element heap level-by-level:

Level O: 11
Level 1: 1O~ AR A maanann 3
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Level 2: g~ 6 1~~nnnne 2
Level 3: 778 b~~~4

11 heap: [11, 10, 3,
Strategy was: (1, 2

0 o
©
N . |

Hereditary worst-case heap # 1006
10-element heap level-by-level:

Level O: 10
Level 1: R 3
Level 2: - Jalalalalalale 6 {rnmnnnn 9
Level 3: 5777 4°°

10 heap: [10, 9, 3, 8, 6, 1, 2, 5, 7, 4]
Strategy was: (1, 2, 3, 4, 5, 4, 5, 8, 9)

Hereditary worst-case heap # 1007
11-element heap level-by-level:

Level O: 11
Level 1: 10~~~ AR A n A 3
Level 2: *Jolalalolaiale 6 {rnmnnnn 9
Level 3: 8°°°7 4°°°b

11 heap: [11, 10, 3,
Strategy was: (1, 2

Hereditary worst-case heap # 1008
8-element heap level-by-level:

Level O: 8
Level 1: [ 7
Level 2: 5~~°4 3~~"2
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Level 3: 1°
8 heap: [8, 6, 7, 5, 4, 3, 2, 1]
Strategy was: (1, 2, 3, 4, 5, 4, 6)

Hereditary worst-case heap # 1009
9-element heap level-by-level:

Level O: 9

Level 1: [ IO 7

Level 2: 6774 3~""2

Level 3: 175

9 heap: [9, 8, 7, 6, 4, 3, 2, 1, 5]
Strategy was: (1, 2, 3, 4, 5, 4, 6, 4)

Hereditary worst-case heap # 1010
10-element heap level-by-level:

Level O: 10
Level 1: R 7
Level 2: - Jalalalalalale 4 Zrannnnn 9
Level 3: 6-°°5 1~~

10 heap: [10, 9, 7, 8, 4, 3, 2, 6, 5, 1]
Strategy was: (1, 2, 3, 4, 5, 4, 6, 4, 8)

Hereditary worst-case heap # 1011
9-element heap level-by-level:

Level O: 9

Level 1: g~ 7
Level 2: 6°°°4 37°°2
Level 3: 571

9 heap: [9, 8, 7, 6, 4,
Strategy was: (1, 2, 3
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Hereditary worst-case heap # 1012
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAna~naanaan 7
Level 2: S Jaiainialalale 4 Zrnnnnnn 5
Level 3: 5°°"6 {~n

10 heap: [10, 9, 7, 8, 4, 3, 2, 5, 6, 1]
Strategy was: (1, 2, 3, 4, 5, 4, 6, 8, 9)

Hereditary worst-case heap # 1013
8-element heap level-by-level:

Level O: 8

Level 1: 6~ 7

Level 2: 5774 1~~~3

Level 3: 27

8 heap: [8, 6, 7, 5, 4, 1, 3, 2]
Strategy was: (1, 2, 3, 4, 5, 4, 7)

Hereditary worst-case heap # 1014
9-element heap level-by-level:

Level O: 9

Level 1: [ IO 7

Level 2: 6774 1~~~3

Level 3: 275

9 heap: [9, 8, 7, 6, 4, 1, 3, 2, 5]
Strategy was: (1, 2, 3, 4, 5, 4, 7, 4)

Hereditary worst-case heap # 1015
10-element heap level-by-level:

Level O: 10
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Level 1: QrAnmAnaAnsanaan 7
Level 2: FJatalatalatale 4 {rnmnann 3
Level 3: 6°°°5 9~~

10 heap: [10, 9, 7, 8, 4, 1, 3, 6, 5, 2]
Strategy was: (1, 2, 3, 4, 5, 4, 7, 4, 8)

Hereditary worst-case heap # 1016
9-element heap level-by-level:

Level O: 9

Level 1: I I 7

Level 2: 67774 1~~~3

Level 3: 572

9 heap: [9, 8, 7, 6, 4, 1, 3, 5, 2]
Strategy was: (1, 2, 3, 4, 5, 4, 7, 8)

Hereditary worst-case heap # 1017
10-element heap level-by-level:

Level O: 10
Level 1: grrnmAnaA~sanaan 7
Level 2: s Jaiaiaialainle 4 {rnnnnan 3
Level 3: 5776 9~~

10 heap: [10, 9, 7, 8, 4, 1, 3, 5, 6, 2]
Strategy was: (1, 2, 3, 4, 5, 4, 7, 8, 9)
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I can’t find any hereditary worst-case heap of size 23
Stats: the total number of hereditary worst-case heaps is 1017

12

hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary
hereditary

worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case
worst-case

heap of size 1
heap of size 2

heaps
heaps
heaps
heaps
heaps
heaps
heaps
heaps
heaps
heaps
heaps
heaps

of size

of size

of size

of size

of size

of
of
of
of
of
of
of

~N O O b W

size 8

size 9

size
size
size
size
size

10
11
12
13
14

8 hereditary worst-case heaps of size 15
56 hereditary worst-case heaps of size 16
112 hereditary worst-case heaps of size 17
144 hereditary worst-case heaps of size 18
96 hereditary worst-case heaps of size 19
120 hereditary worst-case heaps of size 20
192 hereditary worst-case heaps of size 21
96 hereditary worst-case heaps of size 22
0 hereditary worst-case heaps of size 23
Control sum = 1017

BUILD SUCCESSFUL (total time: 3 seconds)
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