
CS154 Data Structure in C – Chapter 4 

 
Chapter 4 (Stack and Queue) 

August_04 
 
B2 (b) (i) Name the two operations for adding and deleting items from a Stack, and explain 

their behaviour. [4] 
 

Push [1] 
adds an item at the top of the stack and the new item becomes the top [1] 
 
Pop [1] 
removes the item at the top of the stack and next item in the stack becomes the 
top. [1] 
 

 (ii) Name the two operations for adding and deleting items from a Queue, and explain their 
behaviour. [4] 

 
Enqueue [1] 
After a new insertion is made, the new element becomes the tail of the queue. [1] 
 
Dequeue [1] 
The earliest added data item is removed and the next item in the queue 
becomes the front. [1] 

 
  (iii) Draw a sequence of ten stack pictures to show the effect of the following sequence of 

operations, starting with an empty stack: [5] 
 

  
 

 

 1
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December_03  
 
B2.  (d) The following declarations are used for a queue: 
 

struct Node { 
int value; 
struct Node *Link; 

}; 
 
typedef struct Node *QPointer; 
 
The outline of a dequeue operation for this queue is as follows: 
 
void dequeue (QPointer &Head, QPointer & Tail, int &data) { 

QPointer Temp; 
 
if (Head == NULL) 

printf( “Queue is empty”); 
else { 

……. 
……. 

} 
} 
 
Give the order in which the following statements should be executed, in order to 
complete the else clause of the dequeue algorithm (marked by dots above). [7] 
 
(i) Tail = NULL; 
(ii) data = Head->value; 
(iii) free(Temp); 
(iv) Temp=Head; 
(v) Head=Head->Link; 
(vi) if(Head==NULL) 
 
Answer: 
 
(ii), (iv),(v),(vi),(i),(iii) [6] 
 
1 mark extra for all correct arrangement. [1] 

 
 
(e) Looking at the code in part (d), we notice that if(Head==NULL) appears twice in the 

program. What is purpose of the second occurrence of this statement? [4] 
 

       This is to reset the queue. If the queue will becomes empty after dequeue, we need 
to set Tail point to NULL too. Head is already set to NULL by the statement 
(Head=Head->Link;). 
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August_03 
 
A3. State whether a stack or queue is an appropriate data structure for each of the following 

situations. 
 

(a) Passengers waiting in line to board a bus [1] 
(b) Customers waiting in line at an ATM machine [1] 
(c) Customers at a bookshop cashier counter. [1] 
(d) Program P calls subprogram Q, which called another subprogram R and so on [1] 
(e) Paper at the photocopying machine that is ready to be used. [1] 
 
(a) Queue [1] 
(b) Queue [1] 
(c) Queue [1] 
(d) Stack [1] 
(e) Stack [1] 

 
 
August_03 
 
B2.  (b) (i) The following list shows the operations of a Stack. Briefly explain what each one 

does. 
 

- Initialize stack [1] 
- empty stack [1] 
- full stack [1] 
- push stack [1] 
- pop stack [1] 

 
Answer: 1 mark for each explanation. 
 
-  Initialize stack 

 clear the stack [1] 
 
-  empty stack 

 check if the stack is empty [1] 
 
-  full stack 

 check if the stack is full [1] 
 

-  push stack 
add element to the top of the stack [1] 

 
-  pop stack 

 remove element from the top of the stack [1] 
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(ii) For a stack implemented as a linked list, explain in English the algorithm for the POP 
operation. [4] 

 
Answer: Award 1 mark for each explanation. 
 
-  Store the content of the node which is to be popped into a temporary variable [1] 
-  Assign Temp to Top [1] 
-  Move Top to the next node [1] 
-  Remove Temp [1] 

 
 
(c) (i) State the behaviour exhibited by a Queue. [1] 
 

FIFO (First in First Out) [1] 
 

(ii) Imagine a queue of integers, q. Draw a picture of q after the following sequence of 
operations: 

 
1. Enqueue (q,3) 
2. Enqueue (q,8) 
3. Dequeue (q) 
4. Enqueue (q,5) 
5. Enqueue (q,6) 
6. Dequeue (q)     [4] 

 

 5
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April_03 
 
B2 (b) (i) State the behaviour that a Stack follows, and give an example of a stack from real  

life. [2] 
 
Last-in First-out  [1] 
 
e.g. piles of tray [1] 

 
 (ii) Explain carefully the purpose of the POP and PUSH operations. [2] 

 
POP : To remove an item from the top of the stack [1] 
PUSH : To insert an item to the top of the stack. [1] 
 
[NB: must state 'top of stack'] 

  
(iii) Suppose top is a pointer to the top of any empty stack, and that the following 

operations are performed on the stack, in the order given. Draw a diagram to show 
the final state of the stack. [4] 

 
PUSH (top,10) 
PUSH (top,5) 
POP(top,item) 
PUSH(top,100) 
POP(top,item) 
PUSH(top,200) 
PUSH (top,50) 
POP(top,item) 

 

 6
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April_01 (Stack) 
 
A7 The function below is used to pop an item from a stack.  However, there are 

three mistakes in the function. 
 

[Line 1] void pop(StackPointer *Top) 
  { 
[Line 2]  NodePointer Temp; 
 
[Line 3]  if (*Top == NULL) 
[Line 4]    printf("%s\n","Stack is empty.  Cannot delete"); 
[Line 5]  else 
   {  
[Line 6]   *Top = Temp; 
[Line 7]   *Top = *Top->Link; 
[Line 8]   free(*Top);   

} 
  } 

 
[Using the cin/cout syntax for input/output, line 4 would be written as: 
      cout<<"Stack is empty.  Cannot delete"; 
] 
 
Specify which lines contain the mistakes and give a correct version of each one.
 [6] 

 
 
A7 

Line 2 StackPointer Temp; [2] 
Line 6 Temp = *Top; [2] 
Line 8 free(Temp); [2] 

[max 6] 
 
[In each case, 1 mark for identifying the line containing the error, 1 mark 
for a correct version] 
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August_01 (Push and DeQueue) 
 
A6 Explain what each of the terms below means :- 

 
(b) PUSH [  2 marks] 
(c) Dequeue [  2 marks] 

 
A6 

 (b) PUSH is a function that insert an item [1] 
to the Top of the stack [1] 

  [max 2] 
(c) Dequeue is a function that removes/delete an item [1] 

from the Head/front of a queue [1] 
  [max 2] 

April_02 (Pop) 
 
A3.  Explain the meaning of each of the following terms: 
 

(b) POP [2] 
 

(b) POP is a function that removes an item [1] 
from the Top of a stack [1] 
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 August_00 (stack, queue) 
 
B2. (c) If A, B and C are inserted into a stack and a queue in that order, what would be the 

order of removal: 
 

(i) for the stack [2] 
(ii) for the queue [2] 

 
(i) C, B, A   [2] 
(ii) A, B, C   [2] 

 
 (d) State whether each of the following is a stack, queue or neither. [5] 

 
(i) Aeroplanes arriving at the airport awaiting for landing. 
(ii) The trays waiting to be used in a restaurant. 
(iii) People walking in the street. 
(iv) Books displayed on the shelf in a bookshop. 
(v) Users of a computer network sending their files to a central printer. 

 
Suggested answer 

 
(i) queue  [1] 
(ii) stack  [1] 
(iii) neither [1] 
(iv) neither [1] 
(v) queue   [1] 

 
 
December_00 (stack, queue) 
 
B2. (a) Give four disadvantages of using sequential storage to represent stacks 

and queues.  [4] 
 

Suggested answer 
 

Fixed amount of storage is allocated, [1] even when the structure is 
using a smaller amount or none of the storage.  [1] 

 
No more than the fixed amount of storage can be allocated,  [1] thus 
introducing the possibility of overflow.  [1] 
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December_00 (stack, queue) 
 
B3. (a) This question concerns operations related to the Queue data structure.  

Answer all parts by using the following declarations: 
 
typedef struct node { 
     int scores; 
     struct node *next; 
} *NODEPTR; 

 
 
(i)  Complete the items labelled (a) to (e) for the following append 

function: 
void append(int score, (a) *tail) [1] 
{ 
    NODEPTR new; 
    new = (b) ; [2] 
    if (new != NULL) { 
      new -> scores = (c) [1] 
      new -> next = NULL; 
      *tail -> next = (d); [1] 
       (e); [1] 
    } 
    else 
      printf("%d not inserted. No memory available.\n", code); 
} 
 

Suggested answer 
 

(a) NODEPTR [1] 
(b) (NODEPTR) malloc(sizeof(struct node); [2] 
(c) score;  [1] 
(d) new; [1] 
(e) *tail = new; [1] 
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(ii)  Complete the items labelled (a) to (d) for the following Dequeue 
function: 
void dequeue(NODEPTR *head) { 
        (a) [1] 
        temp = (b) [1] 
        (c) = (*head) -> next; [1] 
        (d) [1] 
} 

 
Suggested answer 

 
(a)   NODEPTR temp; [1] 
(b)   *head; [1] 
(c)   *head [1] 
(d)   free(temp); [1] 

 
 
(b)  For each of the following, state whether it describes  

 
 a stack, 
 a queue, 
or neither a stack nor a queue. 

 
(i)  A pile of trays waiting to be used in a restaurant [1] 
(ii)  Marbles scattered on the floor.  [1] 
(iii)  Cars waiting to pass the scene of an accident  [1] 
(iv)  People waiting to pay for goods in a shop [1] 
(v)  Dresses hanging in a wardrobe [1] 
(vi)  A pile of bank notes in a shop till  [1] 

 
Suggested answer 

 
(i)  stack [1] 
(ii)  neither [1] 
(iii)  queue [1] 
(iv)  queue [1] 
(v)  neither [1] 
(vi)  stack [1] 

 
(c)  Consider the processes of adding and deleting for both stack and queue 

structures.  State exactly where each process takes place for both 
structures. [4] 
 

Suggested answer 
 

Stack: Adding at the Top.  [1] 
Deleting at the Top. [1] 

Queue: Adding at the rear/tail. [1] 
Deleting at the front. [1] 
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April_01 (stack, queue) 
 
B3.  (b)  Consider the following queue: 
 

Paris Rome London Hawaii  
 
 
 TailHead  

Draw the queue after each of the following operations has taken place. 
Your diagram should be similar to the one drawn above, and should show 
clearly where Head and Tail are pointing. [10] 
(i)  two cities are deleted, 
(ii)  Athens is added, 
(iii)  Madrid is added,  
(iv)  Four cities are deleted, 
(v) Moscow is added. 

 
Suggested answer 

 
 (i)  [2] London Hawaii  

 
 
 Head Tail
 

(ii)  [2] London Hawaii Athens 

Head 

 
 
 

Tail 
 

(iii)  [2] London Hawaii Madrid Athens 

Head 

 
 
 

Tail 
 

(iv)       
 [2] 

 12

                
                                        [2]  
 

(v)   Moscow 
 
 
             
       [2] Head Tail 
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(c) For each of the following, state whether it describes [5] 

 
- a stack 
- a queue  
- neither a stack or a queue. 

 
(i) Dresses hanging in a wardrobe 
(ii) Books piled up on a trolley in the library 
(iii) Students lining up to buy food in the canteen 
(iv) Books arranged properly in one of the shelves in the library 
(v) Users of a computer network sending their files to a central printer. 

 
Suggested answer 

 
 (i)  neither [1] 

(ii) stack [1] 
(iii) queue [1] 
(iv) neither [1] 
(v) queue [1] 

 
(d) Write a complete C function to serve data from a queue. Your function 

must check for emptiness of the queue. Use the following function header.
 [8] 
 
void Serve(QueuePointer *Head, QueuePointer *Tail) 

 
Suggested answer 

 
  void Serve(QueuePointer *Head, QueuePointer *Tail) 

{ 
 QueuePointer temp; [1] 
 if (*Head == NULL) [1] 
  printf("%s\n", "Queue is empty…Cannot delete"); [1] 
 else 
 { 
  temp = *Head; [1] 
  *Head = (*Head)->next;  [1] 
  if (*Head == NULL) [1] 
   *Tail = NULL; [1] 
  free(temp); [1] 
 } 
} 
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August_01 (queue) 
 
B3.  (b) Based on the declarations below, write a complete function to Append a node 

into a queue.  The function header is shown below.  Declare the appropriate pointer 
variable in the function.  Assume that the queue is not empty. [  8 marks] 

 
struct QueueNode 
{ 
 int datanumber; 
 char dataalpha; 
 struct QueueNode *link; 
}; 
typedef struct QueueNode *QueuePointer; 
 

 void Append(QueuePointer *Head, QueuePointer *Tail, int NewData1,        
char NewData2) 

 
Suggested answer 

 
void Append(QueuePointer *Head, QueuePointer *Tail, int   

           NewData1, char NewData2) 
{ 
 QueuePointer newnode; [1] 
 newnode = (QueuePointer)malloc(sizeof(struct QueueNode));[2] 
 newnode datanumber = NewData1; [1] 
 newnode dataalpha = NewData2; [1] 
 newnode link = NULL; [1] 
 (*Tail) link = newnode; [1] 
 *Tail = newnode; [1] 
} 

 
(c)  Give two purposes for which a queue is commonly used in computing. [  2 

marks] 
 

Suggested answer 
 
     Queueing for Print job [1] 

A buffer to store key presses on the keyboard [1] 
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August_01 (stack) 
 
B3. (d) Explain the algorithm to remove a node from the top of a stack. Assume that pointer 

Top is pointing to the top of the stack [  3 marks] 
 

Suggested answer 
 
     Make a temporary pointer called Temp to point to Top [1] 

Move Top to next node [1] 
Dispose Temp [1] 

 
December_01 (queue) 
 
B2.  d)   Consider the queue below:- 
 

Head

 Yam  Pear  Orange 

Tail

 Apple 

 
 
 
 
 

The following sequence of operations is to be performed on the queue.  
Draw the queue as it would appear after each operation in turn. 

 
i) Grapes and then Prunes are added to the queue. [2] 
ii) Two items are removed. [2] 
iii) Pineapple is added. [2] 
iv) Three items are removed. [2] 
 
Show the positions of both the Head and the Tail pointers at each stage. 

 
Suggested answer 

 
i)  [2] 
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 Yam  Pear  Orange  

Tail

Grapes   Prunes 
Apple 

Head

 
 
 
 
 
 

ii)  [2] 

Pear 

Head

 Orange  

Tail

Grapes  Prunes  
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iii)  [2] 
l 

Pear  Orange  

Head

Grapes  Prunes  

 
 
 
 
 
 
 

iv)  Head Tail

Pineapple   Prunes 
 
 
 
 
 
 
April_02 (stack) 
 
B2. (c) Explain the steps in the push and pop algorithms for a stack
 

Suggested answer 
 

Push algorithm: 
Create a new memory location pointed to by NewNode 
Assign NewNode's link to top 
Assign top to NewNode 

 
Pop algorithm: 

 Store the contents of the node which is to be popped in
variable called item 
Assign temp to top 
Move top to the next node 
Remove the temp 

 

 16
Tai
 Pineapple 

[2] 

. [7] 

[1] 
[1] 
[1] 

 a temporary 
[1] 
[1] 
[1] 
[1] 
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April_02 (Stack) 
 
B3. (a) Consider the following declarations: 
 
  struct manager 

{ 
int number ; 
char grade ; 
char  dept[20];   

 }; 
 
  typedef struct manager    *managerpointer ; 

 managerpointer P1, P2; 
 

 Draw diagrams to show the effect of the following operations on the above 
structure. [5] 

 
(i) P1 = (managerpointer) malloc (sizeof (struct manager) ) ; 

 
 P1  [2] ? ?   ?

 
 

(ii) P1->number = 1 
 

 P1  [1] 1          ?  ? 
 
 

      (iii)   P1->grade=’A’ 
 

 P1  [1]      1  A  ? 

 
 

(iv)   P1->dept=”Sales” 
 

 P1  [1]      1  A    Sales  
 

 17
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. (b) Consider the following stack: 
 
  TOP   

 18

 
 
 
    
 
 
 
    

      Rose 

     Jasmine  
   

     Dahlia  
 
 
 

Redraw the stack to show the effect of the following operations in turn. [4] 
 

(i) Pop (Top , Item); 
(ii) Push (Top, “Lily”); 

 
 
Suggested answer 

 
(i)  [2] 

 
  TOP      Jasmine 
   
 
 
 
 
 

 
 
(ii)  [2] 

  
  TOP                                 
 
 
 
 
 
 
 
 
 
 
  

     Jasmine 

    Dahlia  

      Lily  

     Dahlia 
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August_00 
 
B3.(b) Briefly explain the differences between the following structures. [8] 
 

(i) Linked list and stack, for insertion and removal of nodes 
(ii) Stack and queue, with respect to the number of pointers required 

 
           (i) Linked list – it is possible to insert or remove[1] a node anywhere[1]. 

Stack – nodes can only be inserted or removed [1]from the top[1].  
 
(ii) Stack – has pointers[1]to both its head and tail.[1] 

Queue – has a single[1] pointer to the top[1].  
 

(c) Declare a dynamic data structure with a tag known as gradeNode. Each node holds 
two items namely Grade and Score of type character and integer respectively. There 
is  also a field known as nextptr, which links all the nodes to form a Linked List. [7] 

 
struct gradeNode {  [1] 

char Grade; [1] 
int score; [1] 
struct gradeNode * nextptr;      [2 mark – no credit if * is excluded] 

}; [1] 
 

Extra 1 mark for completely correct answer 
 
Data Types, variable names, and punctuation MUST be correct [max 7] 
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