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Stack representation

Let S be a stack containing numbers. We can implement a stack
of at most n elements with an array S[1, . . . ,n]. The array has an
attribute S.top that indexes the most recently inserted element.
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Stack representation – exercise 1

Using Figure 10.1 as a model, illustrate the result of each
operation in the sequence

PUSH(S,3)
PUSH(S,9)
PUSH(S,2)
POP(S)
PUSH(S,1)
POP(S)
POP(S)
PUSH(S,4)
PUSH(S,7)

on an initially empty stack S stored in array S[1...6].
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Stack representation – exercise 1, solution

Operation 1 2 3 4 5 6 S.top
PUSH(S,3) 3 1
PUSH(S,9) 3 9 2
PUSH(S,2) 3 9 2 3
POP(S) 3 9 2
PUSH(S,1) 3 9 1 3
POP(S) 3 9 2
POP(S) 3 1
PUSH(S,4) 3 4 2
PUSH(S,7) 3 4 7 3
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Stack representation – exercise 2

Using Figure 10.1 as a model, illustrate the result of each
operation in the sequence

PUSH(S,1)
PUSH(S,5)
POP(S)
PUSH(S,2)
POP(S)
POP(S)
PUSH(S,3)
POP(S)
POP(S)

on an initially empty stack S stored in array S[1...5].
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Stack representation – exercise 2, solution

Operation 1 2 3 4 5 S.top
PUSH(S,1) 1 1
PUSH(S,5) 1 5 2
POP(S) 1 1
PUSH(S,2) 1 2 2
POP(S) 1 1
POP(S) 0
PUSH(S,3) 3 1
POP(S) 0
POP(S) underflow
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Stack representation – exercise 3

Using Figure 10.1 as a model, illustrate the result of each
operation in the sequence

PUSH(S,8)
PUSH(S,6)
POP(S)
PUSH(S,5)
PUSH(S,1)
PUSH(S,9)
POP(S)
PUSH(S,2)
PUSH(S,4)
PUSH(S,7)

on an initially empty stack S stored in array S[1...5].
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Stack representation – exercise 3, solution

Operation 1 2 3 4 5 S.top
PUSH(S,8) 8 1
PUSH(S,6) 8 6 2
POP(S) 8 1
PUSH(S,5) 8 5 2
PUSH(S,1) 8 5 1 3
PUSH(S,9) 8 5 1 9 4
POP(S) 8 5 1 3
PUSH(S,2) 8 5 1 2 4
PUSH(S,4) 8 5 1 2 4 5
PUSH(S,7) 8 5 1 2 4 overflow
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Stack representation – exercise 4

Implement two stacks in one array A[1...n] in such a way that
neither stack overflows unless the total number of elements in both
stacks together is n. The PUSH and POP operations should run in
O(1) time.
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Stack representation – exercise 4, solution
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Stack representation – exercise 4, solution
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Queue representation

12 Debrecen, 2020



Stack Queue References

Queue representation – exercise 1

Using Figure 10.2 as a model, illustrate the result of each
operation in the sequence

ENQUEUE(Q,4)
DEQUEUE(Q)
ENQUEUE(Q,7)
ENQUEUE(Q,2)
ENQUEUE(Q,9)
ENQUEUE(Q,5)
ENQUEUE(Q,3)
DEQUEUE(Q)
ENQUEUE(Q,1)

on an initially empty cyclic queue Q stored in array Q[1...6].
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Queue representation – exercise 1, solution

Operation 1 2 3 4 5 6 Q.head Q.tail
ENQUEUE(Q,4) 4 1 2
DEQUEUE(Q) 2 2
ENQUEUE(Q,7) 7 2 3
ENQUEUE(Q,2) 7 2 2 4
ENQUEUE(Q,9) 7 2 9 2 5
ENQUEUE(Q,5) 7 2 9 5 2 6
ENQUEUE(Q,3) 7 2 9 5 3 2 1
DEQUEUE(Q) 2 9 5 3 3 1
ENQUEUE(Q,1) 1 2 9 5 3 3 2
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Queue representation – exercise 2

Using Figure 10.2 as a model, illustrate the result of each
operation in the sequence

ENQUEUE(Q,5)
ENQUEUE(Q,1)
ENQUEUE(Q,7)
DEQUEUE(Q)
ENQUEUE(Q,3)
ENQUEUE(Q,8)
DEQUEUE(Q)
ENQUEUE(Q,2)
ENQUEUE(Q,4)

on an initially empty cyclic queue Q stored in array Q[1...5].
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Queue representation – exercise 2, solution

Operation 1 2 3 4 5 Q.head Q.tail
ENQUEUE(Q,5) 5 1 2
ENQUEUE(Q,1) 5 1 1 3
ENQUEUE(Q,7) 5 1 7 1 4
DEQUEUE(Q) 1 7 2 4
ENQUEUE(Q,3) 1 7 3 2 5
ENQUEUE(Q,8) 1 7 3 8 2 1
DEQUEUE(Q) 7 3 8 3 1
ENQUEUE(Q,2) 2 7 3 8 3 2
ENQUEUE(Q,4) 2 7 3 8 overlow
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Queue representation – exercise 3

Using Figure 10.2 as a model, illustrate the result of each
operation in the sequence

ENQUEUE(Q,a)
ENQUEUE(Q,c)
DEQUEUE(Q)
ENQUEUE(Q,b)
DEQUEUE(Q)
DEQUEUE(Q)
ENQUEUE(Q,d)
DEQUEUE(Q)
DEQUEUE(Q)

on an initially empty cyclic queue Q stored in array Q[1...7].
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Queue representation – exercise 3, solution

Operation 1 2 3 4 5 6 7 Q.head Q.tail
ENQUEUE(Q,a) a 1 2
ENQUEUE(Q,c) a c 1 3
DEQUEUE(Q) c 2 3
ENQUEUE(Q,b) c b 2 4
DEQUEUE(Q) b 3 4
DEQUEUE(Q) 4 4
ENQUEUE(Q,d) d 4 5
DEQUEUE(Q) 5 5
DEQUEUE(Q) underflow

18 Debrecen, 2020



Stack Queue References

Queue representation – exercise 4

Rewrite ENQUEUE and DEQUEUE to detect underflow and
overflow of a queue.

19 Debrecen, 2020



Stack Queue References

Queue representation – exercise 4, solution

20 Debrecen, 2020



Stack Queue References

Queue representation – exercise 4, solution

21 Debrecen, 2020



Stack Queue References

References

22 Debrecen, 2020


	Stack
	Stack

	Queue
	Queue

	References
	References


