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Some Background on Stacks
LEARNING OBJECTIVES

1. To learn some of the common terminology.

2. To become informally acquainted with a significant use of stacks
in handling recursion, in the theory of push-down automata, and
in the theory of parsing, translation, and compiling.
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Fiure 4.1 Various Kinds of Stacks




Stacks

v TTTTTTTTT

Read head

R A T e S e A

R R R e |

e Ll , fremauld
; AT "

Top of push-down stack

Read-write head

Figure 6.2 Schemalic Diagram of a Push-Down Automaton




Stacks

Stacks
A Stack, S, is a sequence of items on which the following operations are defined:

1, Construct an initially empty stack, S.

1. Determine whether or not the stack, 3, is empty.

3. Push a new item onto the top of the stack, S

4, If S is nonempty, pap an item from the top of stack, S.

5. If § is nonempty, peek at the top of stack S by reading a copy of the
top item of § without removing it.




Stacks

S = new Stack(); | /f creates an initially empty Stack S

S.empiy({ }; / & boolean expression that Is true if and
i ondy it Stack S contains no iiems

10

15 X =5.popl ); I/ remaves the top item of S and puts it in X

A =5 peek( ); i puts a copy of the top item of S in X
i without removing it from S

r
|

|
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i S.push(X); /f pushes an item X onto the top of Stack S
|

|

|

t

|

Figure 6.3 Informal Method Calls in a Stack ADT Interface |
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Glueues

A Queue, Q, is a sequence of items on which the following operations are defined:

. Construct an initially empty queue, 2.
Determine whether or not the queue, (2, is empty.

|

Z.

3. Insert 4 new item onto the rear of the queue, (2.

4. Provided Q is nonempty, remove an item from the front of (J.




Queues

Q = new Queue( ); // creates an initially empty Queus Q

Q.empty( ); ! /f a boolean expression that is true if and

W if only if the Queus Q contains no items

GLinsert(X); i inserts an item X onto the rear of Queue Q

o,

X = Q.remove( ); i/ removes an item from the front of Q
Lol dis ek

Figure 6.4 Informal Method Calls for a Queue ADT Interface




Departures Arrivals

Direction of irave! through memory

ont Figure 6.20 Queve on a Circular Track

Figure 6.21 Incrementing Indexes
Using Modular Arithmetic

(front + 1) % 1;
(rear + 1) % m;
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| class Queue {

|

| privateint  front; // the array index of the front item of the queus
| privaieint rean J/ the array index for the next item to insert
| privateint  count _ // the number of items in the queue
| private int capacity; - J/ the number of available array positions
| private int capacitylncrement; / the amount to increase the capacity
| /I during array expansion
| private Object(] itemArray; /I the array that holds queus items
|

J/ here, we need the no-arg constructor

I

I

|

I

| public Queue() {

| front ¢

| rear :

| count SO

| capacity = A

| capacitylncrement = 5; e
| itemArray = new Ob}ect[capacity]'r !
|

|

|

[

public boolean empty() {
return (count == 0);

J/ if the itemArray does not have enough ca
// expand the itemArray by the capacity incre
if (count == capacity) { ‘
capacity += capacitylncrement;
Object] ] tempArray = new Objectjcapacity];
if (front =sreark{ /| if the items are in itemArray[frontrear—1]

tempArrayli]= emArraylil

Felse { /I otherwise, move the items in two separaie sactions
for (inti=G; i<rear; i++) { /I section one:
tempArrayli] = itemArraylil; /I itemArray[Oirear—1]

for (int i = front; i < count] i++) { /i and saction Wo!
J itemArrayfiront:couni~1]
tempArray[HcapacityI.1crement] = itemArray[il;

front += capacitylncrement; Jj then changae front to point to
J/ its naw position

)
itemArray = tempArray;

I
|
|
|
I
I
|
l
|
|
I
|
| 7 Tor (inti = front; i < o+ { e
|
|
|
I
I
I
I
|
|
|
|
i
|
|
I

}

Program &.22 Circular Queue hepresentation (continued)
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