Graph of numbers of comps of sorting programs and the information - theoretic lower bound
1. Worst case

Lower bound : [1g n !]
DiscretePlot[

Tooltip[{rLogz [n1]1, n [Log2[n]] -2M°92101 41, ™ [LogZ[ik]]}], (n, 1, 23}]
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DiscretePlot[

Tooltip[{rLogz [n1]11, nLog2[n]] -2M092l1 41, §™ [Logz[ik”}], (n, 23, 47}]
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DiscretePlot[Tooltip[{[Logz 111, >% I-Logz[%k]-l}], (n, 1, 24}]



2 | Sortings by _comps.nb

80 | s

L H 3
60 - !

L [

H

I ! ?\u !

| |
40 ! —

| —
20 . |

| .

| L] T T 1 1 1 1

5 10 15 20

Discreteplot[Tooltip[{rLogz 111, >% I-Logz[%k]-l}], (n, 24, 47}]
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DiscretePlot[

Tooltip[{rLogz [n1]11, n[Log2[n]] -2M092ll1 41, §™ [Logz[ik]]}], (n, 1, 50}]
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Plot[Tooltip[{rLogz [n111, n[Log2[n]] -2M921 41, 3™ "Logz [ik]-l}] ,

{n, 1000, 1200}, PlotPoints - 2000]
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Recall the approximate value of the lower bound on the worst - case :

[(n+£) Log2[n] —1.44n+1.33]
2

2. Average case
Lower bound : 1gn! + € (n!)
nej- DiscretePlot[Tooltip[{Log2[n!] +e[n!], [Log2[n!]1}],

{n, 1, 10}, PlotTheme -» "Classic"|
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where
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In[1]:=

In[10]:=

Out[10]=
4

In[11]:=

Out[11]=

Blx_] :=1+x-2%
o[x_] :=[x]-x
e[x_] := B[6[Log2[x]]]

DiscretePlot [Tooltip [{Log2[n!] +€[n!], [Log2[n!]]1}].,
{n, 10, 20}, PlotTheme » "Classic"]
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DiscretePlot|[Tooltip[{Log2[n!] +€[n!], [Log2[n!]11}]1,
{n, 100, 110}, PlotTheme - "Classic"]
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Recall approximate value of the lower bound on the averages:

(the following is an underestimate)



