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1.4. STACK – EXPRESSION EVALUATION, SYNTAX CHECKING, QUEUE – 

CIRCULAR QUEUE, PRIORITY QUEUE, APPLICATIONS IN SCHEDULING 

A stack is a linear data structure where elements are stored in the LIFO (Last 

In First Out) principle where the last element inserted would be the first element 

to be deleted. A stack is an Abstract Data Type (ADT), that is popularly used in 

most programming languages. It is named stack because it has the similar 

operations as the real-world stacks, for example − a pack of cards or a pile of 

plates, etc.                  Stack is considered a complex data structure because it uses 

other data structures for implementation, such as Arrays, Linked lists, etc.

 

Stack is considered a complex data structure because it uses other data structures 

for implementation, such as Arrays, Linked lists, etc. 

Stack Representation 

A stack allows all data operations at one end only. At any given time, we can only 

access the top element of a stack. 

The following diagram depicts a stack and its operations − 

 

  

A stack can be implemented by means of Array, Structure, Pointer, and Linked 

List. Stack can either be a fixed size one or it may have a sense of dynamic 
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resizing. Here, we are going to implement stack using arrays, which makes it a 

fixed size stack implementation. 
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Queue 

What is a Queue? 

A queue is a linear data structure where elements are stored in the FIFO (First In 

First Out) principle where the first element inserted would be the first element to 

be accessed. A queue is an Abstract Data Type (ADT) similar to stack, the thing 

that makes queue different from stack is that a queue is open at both its ends. The 

data is inserted into the queue through one end and deleted from it using the other 

end. Queue is very frequently used in most programming languages. 

 

A real-world example of queue can be a single-lane one-way road, where the 

vehicle enters first, exits first. More real-world examples can be seen as queues 

at the ticket windows and bus-stops. 

Representation of Queues 

Similar to the stack ADT, a queue ADT can also be implemented using arrays, 

linked lists, or pointers. As a small example in this tutorial, we implement queues 

using a one-dimensional array. 
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PRIORITY QUEUE 
Priority Queue is more specialized data structure than Queue. Like ordinary 

queue, priority queue has same method but with a major difference. In Priority 

queue items are ordered by key value so that item with the lowest value of 

key is at front and item with the highest value of key is at rear or vice versa. 

So we're assigned priority to item based on its key value. Lower the value, 

higher the priority. Following are the principal methods of a Priority Queue.. 

Basic Operations 

 insert / enqueue − add an item to the rear of the queue. 
 remove / dequeue − remove an item from the front of the queue. 
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We're going to implement Queue using array in this article. There is few 

more operations supported by queue which are following. 

 Peek − get the element at front of the queue. 

 isFull − check if queue is full. 
 isEmpty − check if queue is empty. 

Insert / Enqueue Operation 

Whenever an element is inserted into queue, priority queue inserts the item 
according to its order. Here we're assuming that data with high value has low 

priority. 

 
 

Remove / Dequeue Operation 
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Whenever an element is to be removed from queue, queue get the element 

using item count. Once element is removed. Item count is reduced by one. 

 

C Program for Priority Queue Using Array 

#include <stdio.h> 

#define MAX 5 

struct PriorityQueue { 

    int data[MAX]; 

    int priority[MAX]; 

    int size; 

}; 

void insert(struct PriorityQueue *pq, int value, int pr) { 

    if (pq->size == MAX) { 

        printf("Priority Queue is Full\n"); 

        return; 

    } 

    pq->data[pq->size] = value; 

    pq->priority[pq->size] = pr; 
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    pq->size++; 

    printf("Inserted %d with priority %d\n", value, pr); 

} 

 

void delete(struct PriorityQueue *pq) { 

    if (pq->size == 0) { 

        printf("Priority Queue is Empty\n"); 

        return; 

    } 

    int highest = 0; 

    for (int i = 1; i < pq->size; i++) { 

        if (pq->priority[i] > pq->priority[highest]) { 

            highest = i; 

        } 

    } 

    printf("Deleted element: %d\n", pq->data[highest]); 

 

    for (int i = highest; i < pq->size - 1; i++) { 

        pq->data[i] = pq->data[i + 1]; 

        pq->priority[i] = pq->priority[i + 1]; 

    } 

    pq->size--; 

} 

void display(struct PriorityQueue *pq) { 

    if (pq->size == 0) { 

        printf("Priority Queue is Empty\n"); 

        return; 
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    } 

    printf("\nElement\tPriority\n"); 

    for (int i = 0; i < pq->size; i++) { 

        printf("%d\t%d\n", pq->data[i], pq->priority[i]); 

    } 

} 

int main() { 

    struct PriorityQueue pq; 

    pq.size = 0; 

    insert(&pq, 10, 2); 

    insert(&pq, 20, 5); 

    insert(&pq, 30, 1); 

    insert(&pq, 40, 4); 

    display(&pq); 

    delete(&pq); 

    display(&pq); 

    return 0; 

} 

OUTPUT: 

Inserted 10 with priority 2 

Inserted 20 with priority 5 

Inserted 30 with priority 1 

Inserted 40 with priority 4 

Element  Priority 

10       2 

20       5 

30       1 
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40       4 

Deleted element: 20 

Element  Priority 

10       2 

30       1 

40       4 

EXPRESSION EVALUATION 

In the C programming language, an expression is evaluated based on the operator 

precedence and associativity. When there are multiple operators in an expression, 

they are evaluated according to their precedence and associativity. The operator 

with higher precedence is evaluated first and the operator with the least 

precedence is evaluated last. 

Operator Precedence 

Operator precedence is used to determine the order of operators evaluated in an 

expression. In c programming language every operator has precedence (priority). 

When there is more than one operator in an expression the operator with higher 

precedence is evaluated first and the operator with the least precedence is 

evaluated last. 

Operator Associativity 

Operator associativity is used to determine the order of operators with equal 

precedence evaluated in an expression. In the c programming language, when an 

expression contains multiple operators with equal precedence, we use 

associativity to determine the order of evaluation of those operators. 

 

Precedence Operator Operator Meaning Associativity 

1 

() 

[] 

→ 

. 

function call 

array reference 

structure member access 

structure member access 

Left to Right 

2 

! 

~ 

- 

logical not 

1's complement 

Unary minus (-5) 

Right to Left 
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++ 

-- 

& 

* 

sizeof 

(type) 

increment operator 

decrement operator 

address of operator 

pointer 

returns size of a variable 

type conversion 

3 

* 

/ 

% 

multiplication 

division 

remainder 

Left to Right 

4 
+ 

- 

addition 

subtraction 
Left to Right 

5 
<< 

>> 

left shift 

right shift 
Left to Right 

6 

< 

<= 

> 

>= 

less than 

less than or equal to 

greater than 

greater than or equal to 

Left to Right 

7 
== 

!= 

equal to 

not equal to 
Left to Right 

8 & bitwise AND Left to Right 

9 ^ bitwise EXCLUSIVE OR Left to Right 

10 | bitwise OR Left to Right 

11 && logical AND Left to Right 

12 || logical OR Left to Right 

13 ?: conditional operator Left to Right 

14 

= 

*= 

/= 

%= 

+= 

-= 

&= 

^= 

|= 

<<= 

>>= 

assignment 

assign multiplication 

assign division 

assign remainder 

assign addition 

assign subtraction 

assign bitwise AND 

assign bitwise XOR 

assign bitwise OR 

assign left shift 

assign right shift 

Right to Left 

15 , separator Left to Right 

To understand expression evaluation in c, let us consider the following simple 

example expression... 

6*2/ (2+1 * 2/3 + 6) + 8 * (8/4) 

Evaluation of expression Description of each operation 
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6*2/( 2+ 1 * 2 /3 +6) +8 * (8/4) An expression is given. 

6*2/(2+2/3 + 6) + 8 * (8/4) 1 is multiplied by 2, giving value 2. 

6*2/(2+0+6) + 8 * (8/4) 2 is divided by 3, giving value 0. 

6*2/ 8+ 8 * (8/4) 2 is added to 6, giving value 8. 

6*2/8 + 8 * 2 8 is divided by 4, giving value 2. 

12/8 +8 * 2 6 is multiplied by 2, giving value 12. 

1 + 8 * 2 12 is divided by 8, giving value 1. 

1 + 16 8 is multiplied by 2, giving value 16. 

17 1 is added to 16, giving value 17. 

SYNTAX CHECKING  

What is Syntax Checking? 

Syntax checking is the process of verifying whether a C program follows the 

grammatical rules (syntax) of the C language. 

The compiler performs syntax checking before converting the source code into 

machine code. 

If the program violates C language rules, the compiler generates syntax errors. 

Why is Syntax Checking Important? 

 Detects programming mistakes early.  

 Prevents program execution with invalid code.  

 Improves code reliability.  

 Helps developers write correct programs. 

Example 1: Correct Syntax 

#include <stdio.h> 

int main() 

{ 

    int a = 10; 

    int b = 20; 

    printf("Sum = %d", a + b); 

    return 0; 
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} 

Output 

Sum = 30 

The compiler finds no syntax errors because: 

 Semicolons are present.  

 Braces are balanced.  

 Statements follow C syntax rules. 

Example 2: Missing Semicolon 

#include <stdio.h> 

int main() 

{ 

    int a = 10 

    printf("%d", a); 

    return 0; 

} 

Compiler Error 

error: expected ';' before 'printf' 

Correction 

int a = 10; 

COMMON SYNTAX ERRORS IN C 

Error Type Example 

Missing Semicolon int a = 10 

Missing Braces { ... 

Missing Parentheses main( 
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Error Type Example 

Incorrect Quotes printf(Hello) 

Misspelled Keywords pritnf() 

Missing Header Files Using printf() without #include <stdio.h> 

Unmatched Brackets (a+b] 

 

APPLICATIONS IN SCHEDULING 

Applications of Priority Queue in Scheduling 

A Priority Queue is widely used in scheduling because it allows tasks with higher priority to 

be processed before lower-priority tasks. 

1. CPU Process Scheduling 

Operating systems use priority queues to decide which process should run next. 

Example 

 Process P1 → Priority 3  
 Process P2 → Priority 8  
 Process P3 → Priority 5  

Execution Order: 

P2 → P3 → P1 

The process with the highest priority gets CPU time first. 

2. Printer Scheduling 

When multiple print jobs are waiting, urgent jobs can be assigned higher priority. 

Example 

 Student Document → Priority 2  
 Office Report → Priority 5  
 Exam Paper → Priority 10  

Printing Order: 
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Exam Paper → Office Report → Student Document 

3. Hospital Emergency Systems 

Patients are treated based on the severity of their condition. 

Example 

 Minor Injury → Priority 2  
 Broken Bone → Priority 6  
 Heart Attack → Priority 10  

Treatment Order: 

Heart Attack → Broken Bone → Minor Injury 

4. Network Packet Scheduling 

Routers prioritize important network packets to ensure smooth communication. 

Example 

 Video Call Data → High Priority  
 Email Data → Medium Priority  
 File Download → Low Priority  

Video call packets are transmitted first to reduce delays. 

5. Job Scheduling in Batch Systems 

Large computing systems schedule jobs according to importance or deadlines. 

Example 

 Payroll Processing → High Priority  
 Backup Task → Low Priority  

The payroll job is executed first. 

Advantages in Scheduling 

 Faster handling of critical tasks.  
 Efficient resource utilization.  
 Reduced waiting time for important jobs.  
 Better system performance. 

 


	Stack Representation
	What is a Queue?
	Representation of Queues
	PRIORITY QUEUE
	Basic Operations
	Insert / Enqueue Operation
	Remove / Dequeue Operation
	C Program for Priority Queue Using Array

	EXPRESSION EVALUATION
	Operator Precedence
	Operator Associativity

	SYNTAX CHECKING
	What is Syntax Checking?

	Why is Syntax Checking Important?
	Example 1: Correct Syntax
	COMMON SYNTAX ERRORS IN C
	Applications of Priority Queue in Scheduling
	1. CPU Process Scheduling
	Example

	2. Printer Scheduling
	Example

	3. Hospital Emergency Systems
	Example

	4. Network Packet Scheduling
	Example

	5. Job Scheduling in Batch Systems
	Example

	Advantages in Scheduling


