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COMPUTER SYSTEM & PROGRAMMING IN C
Time: 3hrs 
Total Marks: 100

Note:-
There are three sections. Section A carries 20 marks, Section B carries 30 marks and Section C carries 50 marks.

Attempt all questions. Marks are indicated against each question.

Assume suitable data wherever necessary.

Section – A

1. Attempt all parts: (2*10 = 20) 

a. Why do we use do-while loop in C? Also, tell any properties which you know? 
The do-while loop (https://www.geeksforgeeks.org/loops-in-c-and-cpp/), in C, is used in the following cases:

When the body of the loop is to be executed at least once. For example, while writing a menu-driven program, where the menu
is to be shown at least once.
When the loop is to be Exit-Controlled. For Entry-controlled loop, for and while loops are preferred.

The properties of a do-while loop are:
The do-while loop is post tested or exit tested.
The body of the do-while loop is executed atleast once.
The condition checking is done at the end of the execution of the loop body.

b. What is the meaning of break and continue keyword in C? Explain. 
Break (https://www.geeksforgeeks.org/break-statement-cc/): Break keyword is a jump statement which is used to terminate the loop
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or switch-case. As soon as the break keyword is encountered from within a loop or switch-case, the execution stops there and control
returns from that point immediately to the �rst statement after the loop or switch.

Syntax:

break;

Continue (https://www.geeksforgeeks.org/continue-statement-cpp/): Continue is also a jump statement just like the break keyword.
Continue keyword is opposite to that of break keyword. Instead of terminating the loop, it forces to execute the next iteration of the
loop. When the continue statement is executed in the loop, the code inside the loop following the continue statement will be skipped
and next iteration of the loop will begin.

Syntax:

continue;

c. De�ne the concept of Modular programming approach?
Modular programming (https://www.geeksforgeeks.org/modular-approach-in-programming/) is the process of subdividing a computer
program into separate sub-programs. A module is a separate software component. It can often be used in a variety of applications
and functions with other components of the system.

Some programs might have thousands or millions of lines and to manage such programs it becomes quite dif�cult as there
might be too many of syntax errors or logical errors present in the program, so to manage such type of programs concept of
modular programming approached.

Each sub-module contains something necessary to execute only one aspect of the desired functionality.

Modular programming emphasis on breaking of large programs into small problems to increase the maintainability, readability of
the code and to make the program handy to make any changes in future or to correct the errors.

d. Explain the difference between function de�nition and function declaration.
Function declaration: Declaration of a function is for informing to the compiler the following information: 

name of the function,
type and number of values it takes as arguments
return type of the function

Therefore declaration gives details about the properties of a function. In this the function declaration has a semi-colon ';' at the end.

Syntax:

return_type function_name(arguments);

Example:

int function1(int);
 
char function2(int);
 
void function3();
 
.
 
.
 
etc

Function De�nition: De�nition of a function is the segment where the body of the function is de�ned. The body of the function
includes the details about the operations performed in this function. After the operations, it also includes the return statement, if any.

Syntax:

return_type function_name(arguments)
{
    body of the function
}
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Example:

void function1(int x)
{
    printf("%d", x);
}

e. Design a FlowChart and Algorithm to �nd the greatest number among three numbers.

Algorithm to �nd the largest of three numbers:

1. Start
2. Read the three numbers to be compared, as A, B and C.
3. Check if A is greater than B.

  3.1 If true, then check if A is greater than C.
    3.1.1 If true, print 'A' as the greatest number.
    3.1.2 If false, print 'C' as the greatest number.

  3.2 If false, then check if B is greater than C.
    3.1.1 If true, print 'B' as the greatest number.
    3.1.2 If false, print 'C' as the greatest number.
4. End

FlowChart to �nd the largest of three numbers:
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f. What is operator? Also de�ne atleast three operators with example.
Operators are the foundation of any programming language. We can de�ne operators as symbols that help us to perform speci�c
mathematical and logical computations on operands. In other words, we can say that an operator operates the operands.

For example, consider the below statement:

c = a + b;

Here, ‘+’ is the operator known as addition operator and ‘a’ and ‘b’ are operands. The addition operator tells the compiler to add both
of the operands ‘a’ and ‘b’.

C/C++ has many built-in operator types and they can be classi�ed as:
Arithmetic Operators (https://www.geeksforgeeks.org/operators-in-c-set-1-arithmetic-operators/): These are the operators
used to perform arithmetic/mathematical operations on operands. Examples: (+, -, *, /, %, ++, --).

Example:

int sum = 10 + 20;

Relational Operators (https://www.geeksforgeeks.org/operators-in-c-set-2-relational-and-logical-operators/): Relational
operators are used for comparison of the values of two operands. For example: checking if one operand is equal to the other
operand or not, an operand is greater than the other operand or not etc. Some of the relational operators are (==, >=, <= ). 

Example:

if(10 == 20)
 
     {    }

Assignment Operators (https://www.geeksforgeeks.org/assignment-operators-in-c-c/): Assignment operators are used to
assign value to a variable. The left side operand of the assignment operator is a variable and right side operand of the
assignment operator is a value. The value on the right side must be of the same data-type of variable on the left side otherwise
the compiler will raise an error.

Example:

int a = 10;

g. What will be the output of the below program?

Output of the above program:

32765 200

Explanation: As value of a = 300 which is not (>= 400), therefore the if condition yields a false and the statement 'b = 300;' gets
skipped. As a result, the value left in b is just a 'garbage value'.
But the statement 'c = 200;' is outside the loop. Therefore it gets executed no matter what. So the value of 'c' becomes '200'. 
Hence the output is 'a_garbage_value 200'.

h. What will be the output of the below program?

main()
{
    int a = 300, b, c;
    if (a >= 400)
        b = 300;
    c = 200;
    printf("\n%d %d", b, c);
}

#define PRODUCT(n) n* n
void main()
{
   int j;

j = 64 / PRODUCT(4);
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Output of the above program:

64

Explanation: As 'PRODUCT' is a Macro, therefore the value of 'PRODUCT(4)' is replaced by the de�nition of 'PRODUCT' i.e. 'n*n'.
Threrefore, the evaluation occurs as follows:

    j = 64/PRODUCT(4);
      = 64 / 4 * 4;
      = 16 * 4;
    j = 64;

i. Write a function to interchange the two values of two variables without using a third variable.
The required program is:

j. What is the difference between the following two #include directives:
#include "�lename"
#include

When we use include directive, the contents of included header �le (after preprocessing) are copied to the current �le.
Angular brackets < and > instruct the preprocessor to look in the standard folder where all header �les are held. Double quotes “ and “
instruct the preprocessor to look into the current folder (current directory).

  AKTU 1st Year Sem 1 Solved Paper 2017-18 | COMP. SYSTEM & C PROGRAMMING | Sec B 

Paper download link: Paper | Sem 1 | 2017-18 (https://media.geeksforgeeks.org/wp-content/uploads/Paper-Sem-1-2017-18.pdf) 

B.Tech.
(SEM-I) THEORY EXAMINATION 2017-18

   j = 64 / PRODUCT(4);
   printf("%d", j);
}

// C program to swap two values
// without using a third variable

#include <stdio.h>

// Function to swap two numbers
// without using a third variable
void swap(int* xp, int* yp)
{

    // x now becomes 15
    *xp = *xp ^ *yp;
    // y becomes 10
    *yp = *xp ^ *yp;
    // x becomes 5
    *xp = *xp ^ *yp;
}

// Driver code
int main()
{
    int x = 10, y = 5;

    // swap the values
    swap(&x, &y);

    // Print the swapped values
    printf("After Swapping: x = %d, y = %d", x, y);

−
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COMPUTER SYSTEM & PROGRAMMING IN C
Time: 3hrs 
Total Marks: 100

Note:-
There are three sections. Section A carries 20 marks, Section B carries 30 marks and Section C carries 50 marks.

Attempt all questions. Marks are indicated against each question.

Assume suitable data wherever necessary.

Section – B

2. Attempt any three of the following: (3*10 = 30)

a. What is digital computer? Draw block diagram of digital computer and explain each components of it.
Digital Computer: A digital computer can be de�ned as a programmable machine which reads the binary data passed as instructions,
processes this binary data, and displays a calculated digital output. Therefore, Digital computers are those that work on the digital
data. 

Details of Functional Components of a Digital Computer

Input Unit :The input unit consists of input devices that are attached to the computer. These devices take input and convert it
into binary language that the computer understands. Some of the common input devices are keyboard, mouse, joystick, scanner
etc.
Central Processing Unit (CPU0 : Once the information is entered into the computer by the input device, the processor processes
it. The CPU is called the brain of the computer because it is the control center of the computer. It �rst fetches instructions from
memory and then interprets them so as to know what is to be done. If required, data is fetched from memory or input device.
Thereafter CPU executes or performs the required computation and then either stores the output or displays on the output
device. The CPU has three main components which are responsible for different functions – Arithmetic Logic Unit (ALU), Control
Unit (CU) and Memory registers
Arithmetic and Logic Unit (ALU) : The ALU, as its name suggests performs mathematical calculations and takes logical
decisions. Arithmetic calculations include addition, subtraction, multiplication and division. Logical decisions involve comparison
of two data items to see which one is larger or smaller or equal.
Control Unit : The Control unit coordinates and controls the data �ow in and out of CPU and also controls all the operations of
ALU, memory registers and also input/output units. It is also responsible for carrying out all the instructions stored in the
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program. It decodes the fetched instruction, interprets it and sends control signals to input/output devices until the required
operation is done properly by ALU and memory.
Memory Registers : A register is a temporary unit of memory in the CPU. These are used to store the data which is directly used
by the processor. Registers can be of different sizes(16 bit, 32 bit, 64 bit and so on) and each register inside the CPU has a
speci�c function like storing data, storing an instruction, storing address of a location in memory etc. The user registers can be
used by an assembly language programmer for storing operands, intermediate results etc. Accumulator (ACC) is the main
register in the ALU and contains one of the operands of an operation to be performed in the ALU.
Memory (https://www.geeksforgeeks.org/types-computer-memory-ram-rom/) : Memory attached to the CPU is used for storage
of data and instructions and is called internal memory The internal memory is divided into many storage locations, each of which
can store data or instructions. Each memory location is of the same size and has an address. With the help of the address, the
computer can read any memory location easily without having to search the entire memory. when a program is executed, it's
data is copied to the internal memory ans is stored in the memory till the end of the execution. The internal memory is also
called the Primary memory or Main memory. This memory is also called as RAM, i.e. Random Access Memory. The time of
access of data is independent of its location in memory, therefore this memory is also called Random Access memory (RAM).
Read this for different types of RAMs (https://www.geeksforgeeks.org/different-types-ram-random-access-memory/)
Output Unit : The output unit consists of output devices that are attached with the computer. It converts the binary data coming
from CPU to human understandable form. The common output devices are monitor, printer, plotter etc.

b. Wrtie a program to check the number is palindrome or not. The program should accept any arbitrary number typed by user.
Program to check whether the number is Palindrome or not:

Output:

Enter the number to checked: 4562
Is 4562 a Palindrome number? -> false

Enter the number to checked: 2002
Is 2002 a Palindrome number? -> true

c. What is Operating System? Explain various types of functions performed by an Operating System. 
The fundamental goal of a Computer System is to execute user programs and to make tasks easier. Various application programs
along with hardware system are used to perform this work. Operating System is a software which manages and control the entire set
of resources and effectively utilize every part of a computer.

The �gure shows how OS acts as a medium between hardware unit and application programs. 

// C program to check whether a number
// is Palindrome or not.

#include <stdio.h>

/* Iterative function to reverse digits of num*/
int reverseDigits(int num)
{
    int rev_num = 0;
    while (num > 0) {
        rev_num = rev_num * 10 + num % 10;
        num = num / 10;
    }
    return rev_num;
}

/* Function to check if n is Palindrome*/
int isPalindrome(int n)
{

    // get the reverse of n
    int rev_n = reverseDigits(n);

    // Check if rev_n and n are same or not.
    if (rev_n == n)
        return 1;
    else
        return 0;
}
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Functions of an Operating System

An operating system has variety of functions to perform. Some of the prominent functions of an operating system can be broadly
outlined as:

Processor Management (https://www.geeksforgeeks.org/gate-notes-operating-system-process-management-introduction/):
This deals with management of the Central Processing Unit (CPU). The operating system takes care of the allotment of CPU
time to different processes. When a process �nishes its CPU processing after executing for the allotted time period, this is called
scheduling. There are various type of scheduling techniques that are used by the operating systems:

1. Shortest Job First(SJF (https://www.geeksforgeeks.org/operating-system-shortest-job-�rst-scheduling-predicted-burst-
time/)): Process which need the shortest CPU time are scheduled �rst.

2. Round Robin Scheduling (https://www.geeksforgeeks.org/program-round-robin-scheduling-set-1/): Each process is
assigned a �xed CPU execution time in cyclic way.

3. Priority Based scheduling (Non Preemptive) (https://www.geeksforgeeks.org/operating-system-priority-scheduling-
different-arrival-time-set-2/): In this scheduling, processes are scheduled according to their priorities, i.e., highest priority
process is schedule �rst. If priorities of two processes match, then schedule according to arrival time

Device Management: The Operating System communicates with hardware and the attached devices and maintains a balance
between them and the CPU. This is all the more important because the CPU processing speed is much higher than that
of I/O devices. In order to optimize the CPU time, the operating system employstwo techniques - Buffering and Spooling.

Buffering: In this technique, input and output data is temporarily stored in Input Buffer and Output Buffer. Once the signal for
input or output is sent to or from the CPU respectively, the operating system through the device controller moves the data from
the input device to the input buffer and for the output device to the output buffer. In case of input, if the buffer is full, the
operating system sends a signal to the program which processes the data stored in the buffer. When the buffer becomes empty,
the program informs the operating system which reloads the buffer and the input operation continues.

Spooling (Simultaneous Peripheral Operation on Line) (https://www.geeksforgeeks.org/what-exactly-spooling-is-all-about/):
This is a device management technique used for processing of different tasks on the same input/output device. When there are
various users on a network sharing the same resource then it can be a possibility that more than one user might give it a
command at the same point of time. So, the operating system temporarily stores the data of every user on the hard disk of the
computer to which the resource is attached. The individual user need not wait for the execution process to be completed.
Instead the operating system sends the data from the hard disk to the resource one by one.
Example: printer

Memory management (https://www.geeksforgeeks.org/operating-systems-gq/memory-management-gq/): In a computer, both
the CPU and the I/O devices interact with the memory. When a program needs to be executed it is loaded onto the main
memory till the execution is completed. Thereafter that memory space is freed and is available for other programs. The common
memory management techniques used by the operating system are Partitioning and Virtual Memory.

Partitioning: The total memory is divided into various partitions of same size or different sizes. This helps to accommodate
number of programs in the memory. The partition can be �xed i.e. remains same for all the programs in the memory or variable
i.e. memory is allocated when a program is loaded on to the memory. The later approach causes less wastage of memory but in
due course of time, it may become fragmented.
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Virtual Memory (https://www.geeksforgeeks.org/virtual-memory-operating-systems/): This is a technique used by the operating
systems which allow the user can load the programs which are larger than the main memory of the computer. In this technique
the program is executed even if the complete program can not be loaded inside the main memory leading to ef�cient memory
utilization.

File Management: The operating System manages the �les, folders and directory systems on a computer. Any data on a
computer is stored in the form of �les and the operating system keeps information about all of them using File Allocation Table
(FAT). The FAT stores general information about �les like �lename, type (text or binary), size, starting address and access mode
(sequential/indexed sequential/direct/relative). The �le manager of the operating system helps to create, edit, copy, allocate
memory to the �les and also updates the FAT. The operating system also takes care that �les are opened with proper access
rights to read or edit them.

d. What is Structured programming approach (https://www.geeksforgeeks.org/structured-programming-approach-with-advantages-
and-disadvantages/)? Highlight the advantages and disadvantages of structured programming. 
Structured Programming Approach, as the word suggests, can be de�ned as a programming approach in which the program is made
as a single structure. It means that the code will execute the instruction by instruction one after the other. It doesn't support the
possibility of jumping from one instruction to some other with help of any statement like GOTO, etc. Therefore, the instructions in this
approach will be executed in a serial and structured manner. The languages that support Structured programming approach are:

C
C++
Java
C#
..etc

On the contrary, in the Assembly languages like Microprocessor 8085, etc, the statements do not get executed in a structured manner.
It allows jump statements like GOTO. So the program �ow might be random.

The structured program mainly consists of three types of elements:
Selection Statements
Sequence Statements
Iteration Statements

The structured program consists of well structured and separated modules. But the entry and exit in a Structured program is a single-
time event. It means that the program uses single-entry and single-exit elements. Therefore a structured program is well maintained,
neat and clean program. This is the reason why the Structured Programming Approach is well accepted in the programming world.

Advantages of Structured Programming Approach:
1. Easier to read and understand
2. User Frindly
3. Easier to Maintain
4. Mainly problem based instead of being machine based
5. Development is easier as it requires less effort and time
6. Easier to Debug
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7. Machine-Independent, mostly.

Disadvantages of Structured Programming Approach:
1. Since it is Machine-Independent, So it takes time to convert into machine code.
2. The converted machine code is not the same as for assembly language.
3. The program depends upon changeable factors like data-types. Therefore it needs to be updated with the need on the go.
4. Usually the development in this approach takes longer time as it is language dependent. Whereas in the case of assembly

language, the development takes lesser time as it is �xed for the machine.

e. What do you mean by sorting? Write a program in C to sort the elements of a given array of N positive integers. Also give the �ow
chart for the same. 
A Sorting Algorithm is used to rearrange a given array or list elements according to a comparison operator on the elements. The
comparison operator is used to decide the new order of element in the respective data structure. 

For example: The below list of characters is sorted in increasing order of their ASCII values. That is, the character with lesser ASCII
value will be placed �rst than the character with higher ASCII value. 

Flowchart of the Selection Sort:
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Program in C to sort the elements of a given array of N positive integers:

  AKTU 1st Year Sem 1 Solved Paper 2017-18 | COMP. SYSTEM & C PROGRAMMING | Sec C 

Paper download link: Paper | Sem 1 | 2017-18 (https://media.geeksforgeeks.org/wp-content/uploads/Paper-Sem-1-2017-18.pdf) 

B.Tech.
(SEM-I) THEORY EXAMINATION 2017-18

COMPUTER SYSTEM & PROGRAMMING IN C
Time: 3hrs 
Total Marks: 100

Note:-
There are three sections. Section A carries 20 marks, Section B carries 30 marks and Section C carries 50 marks.

Attempt all questions. Marks are indicated against each question.

// C program to sort the elements
// of a given array of N positive integers

#include <stdio.h>

void swap(int* xp, int* yp)
{
    int temp = *xp;
    *xp = *yp;
    *yp = temp;
}

void selectionSort(int arr[], int n)
{
    int i, j, min_idx;

    // One by one move boundary of unsorted subarray
    for (i = 0; i < n - 1; i++) {
        // Find the minimum element in unsorted array
        min_idx = i;
        for (j = i + 1; j < n; j++)
            if (arr[j] < arr[min_idx])
                min_idx = j;

        // Swap the found minimum element with the first element
        swap(&arr[min_idx], &arr[i]);
    }
}

−
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Assume suitable data wherever necessary.

Section – C

3. Attempt any two of the following: (2*5 = 10)

a. What is meant by Storage Classes of a variable? De�ne all types of storage classes with example.
Storage Classes are used to describe about the features of a variable/function. These features basically include the scope, visibility
and life-time which help us to trace the existence of a particular variable during the runtime of a program.

C language uses 4 storage classes, namely:

1. auto: This is the default storage class for all the variables declared inside a function or a block. Hence, the keyword auto is rarely
used while writing programs in C language. Auto variables can be only accessed within the block/function they have been
declared and not outside them (which de�nes their scope). Of course, these can be accessed within nested blocks within the
parent block/function in which the auto variable was declared. However, they can be accessed outside their scope as well using
the concept of pointers given here by pointing to the very exact memory location where the variables resides. They are assigned
a garbage value by default whenever they are declared.

2. extern (https://www.geeksforgeeks.org/understanding-extern-keyword-in-c/): Extern storage class simply tells us that the
variable is de�ned elsewhere and not within the same block where it is used. Basically, the value is assigned to it in a different
block and this can be overwritten/changed in a different block as well. So an extern variable is nothing but a global variable
initialized with a legal value where it is declared in order to be used elsewhere. It can be accessed within any function/block.
Also, a normal global variable can be made extern as well by placing the 'extern' keyword before its declaration/de�nition in any
function/block. This basically signi�es that we are not initializing a new variable but instead we are using/accessing the global
variable only. The main purpose of using extern variables is that they can be accessed between two different �les which are part
of a large program. For more information on how extern variables work, have a look at this link
(https://www.geeksforgeeks.org/understanding-extern-keyword-in-c/).

3. static (http://quiz.geeksforgeeks.org/static-variables-in-c/): This storage class is used to declare static variables which are
popularly used while writing programs in C language. Static variables have a property of preserving their value even after they
are out of their scope! Hence, static variables preserve the value of their last use in their scope. So we can say that they are
initialized only once and exist till the termination of the program. Thus, no new memory is allocated because they are not re-
declared. Their scope is local to the function to which they were de�ned. Global static variables can be accessed anywhere in
the program. By default, they are assigned the value 0 by the compiler.

4. register (https://www.geeksforgeeks.org/understanding-register-keyword/): This storage class declares register variables which
have the same functionality as that of the auto variables. The only difference is that the compiler tries to store these variables in
the register of the microprocessor if a free register is available. This makes the use of register variables to be much faster than

LI
V

E 
  B

AT
CH

ES

https://www.geeksforgeeks.org/understanding-extern-keyword-in-c/
https://www.geeksforgeeks.org/understanding-extern-keyword-in-c/
http://quiz.geeksforgeeks.org/static-variables-in-c/
https://www.geeksforgeeks.org/understanding-register-keyword/


9/9/2020 Practice | GeeksforGeeks | A computer science portal for geeks

https://practice.geeksforgeeks.org/tracks/previous-paper-1/?batchId=125 14/52

Run

that of the variables stored in the memory during the runtime of the program. If a free register is not available, these are then
stored in the memory only. Usually few variables which are to be accessed very frequently in a program are declared with the
register keyword which improves the running time of the program. An important and interesting point to be noted here is that
we cannot obtain the address of a register variable using pointers.

To specify the storage class for a variable, the following syntax is to be followed:

Syntax:

storage_class var_data_type var_name; 

Functions follow the same syntax as given above for variables. Have a look at the following C example for further clari�cation: 

Output:

// C program to demonstrate different storage classes
#include <stdio.h>

// declaring the variable which is to be made extern
// an intial value can also be initialized to x
int x;

void autoStorageClass()
{

    printf("\nDemonstrating auto class\n\n");

    // declaring an auto variable (simply
    // writing "int a=32;" works as well)
    auto int a = 32;

    // printing the auto variable 'a'
    printf("Value of the variable 'a'"
           " declared as auto: %d\n",
           a);

    printf("--------------------------------");
}

void registerStorageClass()
{

    printf("\nDemonstrating register class\n\n");
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A program to demonstrate Storage Classess in C

Demonstrating auto class
Value of the variable 'a' declared as auto: 32
--------------------------------
Demonstrating register class

Value of the variable 'b' declared as register: 71
--------------------------------
Demonstrating extern class

Value of the variable 'x' declared as extern: 0
Modi�ed value of the variable 'x' declared as extern: 2
--------------------------------
Demonstrating static class

Declaring 'y' as static inside the loop.
But this declaration will occur only once as 'y' is static.
If not, then everytime the value of 'y' will be the declared value 5 as in the case of variable 'p'

Loop started:

The value of 'y', declared as static, in 1 iteration is 6
The value of non-static variable 'p', in 1 iteration is 11

The value of 'y', declared as static, in 2 iteration is 7
The value of non-static variable 'p', in 2 iteration is 11

The value of 'y', declared as static, in 3 iteration is 8
The value of non-static variable 'p', in 3 iteration is 11

The value of 'y', declared as static, in 4 iteration is 9
The value of non-static variable 'p', in 4 iteration is 11

Loop ended:
--------------------------------

Storage Classess demonstrated

b. Wrtie a program to multiply two matrices ( read size and number of element of matrices from the keyboard).

// C program to multiply two square matrices.

#include <stdio.h>

const int MAX = 100;

// Function to print Matrix
void printMatrix(int M[][MAX], int rowSize, int colSize)
{
    for (int i = 0; i < rowSize; i++) {
        for (int j = 0; j < colSize; j++)
            printf("%d ", M[i][j]);

        printf("\n");
    }
}

// Function to multiply two matrices A[][] and B[][]
void multiplyMatrix(int row1, int col1, int A[][MAX],
                    int row2, int col2, int B[][MAX])
{
    int i, j, k;

    // Matrix to store the result
    int C[MAX][MAX];
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Output:

Enter the number of rows of First Matrix: 2
Enter the number of columns of First Matrix: 3
Enter the elements of First Matrix: 
A[0][0]: 1
A[0][1]: 2
A[0][2]: 3
A[1][0]: 4
A[1][1]: 5
A[1][2]: 6

Enter the number of rows of Second Matrix: 3
Enter the number of columns of Second Matrix: 2
Enter the elements of First Matrix: 
B[0][0]: 1
B[0][1]: 2
B[1][0]: 3
B[1][1]: 4
B[2][0]: 5
B[2][1]: 6

First Matrix: 
1 2 3 
4 5 6 

Second Matrix: 
1 2 
3 4 
5 6 

Resultant Matrix: 
22 28 
49 64 

c. Discuss various data-types used in C with suitable examples.
Each variable in C has an associated data type. Each data type requires different amounts of memory and has some speci�c
operations which can be performed over it. Let us brie�y describe them one by one:

Following are the examples of some very common data types used in C (https://www.geeksforgeeks.org/data-types-in-c/):

char: The most basic data type in C. It stores a single character and requires a single byte of memory in almost all compilers.

int: As the name suggests, an int variable is used to store an integer.

�oat: It is used to store decimal numbers (numbers with �oating point value) with single precision.

double: It is used to store decimal numbers (numbers with �oating point value) with double precision.

Different data types also have different ranges upto which they can store numbers. These ranges may vary from compiler to compiler.
Below is list of ranges along with the memory requirement and format speci�ers on 32 bit gcc compiler.

    // Check if multiplication is Possible
    if (row2 != col1) {
        printf("Not Possible\n");
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Data Type Memory (bytes) Range Format Speci�er
short int 2 -32, 768 to 32, 767 %hd
unsigned short int 2 0 to 65, 535 %hu
unsigned int 4 0 to 4, 294, 967, 295 %u
int 4 -2, 147, 483, 648 to 2, 147, 483, 647 %d
long int 4 -2, 147, 483, 648 to 2, 147, 483, 647 %ld
unsigned long int 4 0 to 4, 294, 967, 295 %lu
long long int 8 -(2^63) to (2^63)-1 %lld
unsigned long long int 8 0 to 18, 446, 744, 073, 709, 551, 615 %llu
signed char 1 -128 to 127 %c 
unsigned char 1 0 to 255 %c
�oat 4 %f
double 8 %lf
long double 12 %Lf

We can use the sizeof() operator (http://quiz.geeksforgeeks.org/sizeof-operator-c/)to check the size of a variable.

4. Attempt any two of the following: (2*5 = 10)

a. What is recursion? Write a recursive program to �nd factorial of a number. 
Recursion: The process in which a function calls itself directly or indirectly is called recursion and the corresponding function is called
as recursive function. Using recursive algorithm, certain problems can be solved quite easily. Examples of such problems are Towers
of Hanoi (TOH) (http://quiz.geeksforgeeks.org/c-program-for-tower-of-hanoi/), Inorder/Preorder/Postorder Tree Traversals
(https://www.cdn.geeksforgeeks.org/tree-traversals-inorder-preorder-and-postorder/), DFS of Graph
(https://www.cdn.geeksforgeeks.org/depth-�rst-traversal-for-a-graph/), etc.

Base condition in recursion: In recursive program, the solution to base case is provided and solution of bigger problem is expressed in
terms of smaller problems.

Program to �nd factorial of a number:

Output:

// C program to find factorial of given number
#include <stdio.h>

// function to find factorial of given number
unsigned int factorial(unsigned int n)
{

    // Base case
    if (n == 0)
        return 1;

    // Recursively call factorial function
    return n * factorial(n - 1);
}

int main()
{

    int num;

    // Ge the number of which
    // factorial is to be calculated
    scanf("%d", &num);
    printf("Enter the number: %d", num);

    // Find the factorial
    // and print the result
    printf("\nFactorial of %d is %d",
           num, factorial(num));

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

LI
V

E 
  B

AT
CH

ES

http://quiz.geeksforgeeks.org/sizeof-operator-c/
http://quiz.geeksforgeeks.org/c-program-for-tower-of-hanoi/
https://www.cdn.geeksforgeeks.org/tree-traversals-inorder-preorder-and-postorder/
https://www.cdn.geeksforgeeks.org/depth-first-traversal-for-a-graph/


9/9/2020 Practice | GeeksforGeeks | A computer science portal for geeks

https://practice.geeksforgeeks.org/tracks/previous-paper-1/?batchId=125 18/52

Enter the number: 5
 
Factorial of 5 is 120

b. Explain the difference between parameter passing mechanism (https://www.geeksforgeeks.org/parameter-passing-techniques-in-c-
cpp/) call by value and call by reference. Which is more ef�cient and why?
There are different ways in which parameter data can be passed into and out of methods and functions. Let us assume that a function
B() is called from another function A(). In this case A is called the "caller function" and B is called the "called function or callee
function". Also, the arguments which A sends to B are called actual arguments and the parameters of B are called formal arguments.

Terminology

Formal Parameter : A variable and its type as they appear in the prototype of the function or method.

Actual Parameter : The variable or expression corresponding to a formal parameter that appears in the function or method call in
the calling environment.

Modes:
IN: Passes info from caller to calle.
OUT: Callee writes values in caller.
IN/OUT: Caller tells callee value of variable, which may be updated by callee.

Important methods of Parameter Passing (https://www.geeksforgeeks.org/parameter-passing-techniques-in-c-cpp/)

1. Pass By Value : This method uses in-mode semantics. Changes made to formal parameter do not get transmitted back to the
caller. Any modi�cations to the formal parameter variable inside the called function or method affect only the separate storage
location and will not be re�ected in the actual parameter in the calling environment. This method is also called as call by value.

// C program to illustrate
// call by value
#include <stdio.h>

void func(int a, int b)
{
    a += b;
    printf("In func, a = %d b = %d\n", a, b);
}
int main(void)
{
    int x = 5, y = 7;

    // Passing parameters
    func(x, y);
    printf("In main, x = %d y = %d\n", x, y);
    return 0;
}
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Run

Output:

In func, a = 12 b = 7
In main, x = 5 y = 7

Languages like C, C++, Java support this type of parameter passing. Java in fact is strictly call by value.
(https://www.geeksforgeeks.org/g-fact-31-java-is-strictly-pass-by-value/) Shortcomings:

Inef�ciency in storage allocation
For objects and arrays, the copy semantics are costly

2. Pass by reference(aliasing) : This technique uses in/out-mode semantics. Changes made to formal parameter do get transmitted
back to the caller through parameter passing. Any changes to the formal parameter are re�ected in the actual parameter in the
calling environment as formal parameter receives a reference (or pointer) to the actual data. This method is also called as
<em>call by reference. This method is ef�cient in both time and space.

// C program to illustrate
// call by reference
#include <stdio.h>

void swapnum(int* i, int* j)
{
    int temp = *i;
    *i = *j;
    *j = temp;
}

int main(void)
{
    int a = 10, b = 20;

    // passing parameters
    swapnum(&a, &b);

    printf("a is %d and b is %d\n", a, b);
    return 0;
}

20
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Run

Output:

a is 20 and b is 10

C and C++ both support call by value as well as call by reference whereas Java does'nt support call by reference. 
Shortcomings:

Many potential scenarios can occur
Programs are dif�cult to understand sometimes

c. Write a program to check a number is prime number or not. 
Program to check a number is prime or not:

Output:

Enter the number: 5
 
Is 5 prime: Yes

5. Attempt any two of the following: (2*5 = 10)

a. What is Macros? How it is substituted? Write macro de�nition with arguments for calculation of area and perimeter of a circle and
rectangle. Store these macro de�nitions in a �le called "areaperi.h". Include this �le in your program and call the macro de�nition for
calculating area and perimeter for circle. (https://www.geeksforgeeks.org/write-header-�le-c/)

1. Creating areaperi.h : Write the below code and then save the �le as areaperi.h. The extension should be .h indicating its a header
�le. 

2. Including the areaperi.h �le in other program : Now as we need to include stdio.h as #include in order to use printf() function. We
will also need to include the above header �le areaperi.h as #include"areaperi.h". The " " here are used to instructs the
preprocessor (https://www.geeksforgeeks.org/cc-preprocessors/)to look into the present folder and into the standard folder of all
header �les if not found in present folder. So, if you wish to use angular brackets instead of " " to include your header �le you

// C program to check if a number is prime

#include <stdio.h>

// function check whether a number
// is prime or not
int isPrime(int n)
{
    // Corner case
    if (n <= 1)
        return 0;

    // Check from 2 to n-1
    for (int i = 2; i < n; i++)
        if (n % i == 0)
            return 0;

    return 1;
}

// Driver Program
int main()
{

    int num;

    // Ge the number of which
    // is to be checked
    scanf("%d", &num);

#define AREA_OF_CIRCLE(r) (3.14 * r * r)
#define PERIMETER_OF_CIRCLE(r) (3.14 * 2 * r)
#define AREA_OF_RECTANGLE(l, b) (l * b)
#define AREA_OF_RECTANGLE(l, b) (2 * (l * b))
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can save it in the standard folder of header �les otherwise. If you are using " " you need to ensure that the header �le you
created is saved in the same folder in which you will save the C �le using this header �le.

3. Using the created header �le : 

Output:

b. What are the different �le opening modes in C? Write a program to copy the contents of one �le into other �le
(https://www.geeksforgeeks.org/c-program-copy-contents-one-�le-another-�le/)?
File opening modes in C: (https://www.geeksforgeeks.org/basics-�le-handling-c/)

“r” - Searches �le. If the �le is opened successfully fopen( ) loads it into memory and sets up a pointer which points to the �rst
character in it. If the �le cannot be opened fopen( ) returns NULL.

“w” - Searches �le. If the �le exists, its contents are overwritten. If the �le doesn’t exist, a new �le is created. Returns NULL, if
unable to open �le.

"a" - Searches �le. If the �le is opened successfully fopen( ) loads it into memory and sets up a pointer that points to the last
character in it. If the �le doesn’t exist, a new �le is created. Returns NULL, if unable to open �le.

"r+" - Searches �le. If is opened successfully fopen( ) loads it into memory and sets up a pointer which points to the �rst
character in it. Returns NULL, if unable to open the �le.

"w+" - Searches �le. If the �le exists, its contents are overwritten. If the �le doesn’t exist a new �le is created. Returns NULL, if
unable to open �le.

"a+" - Searches �le. If the �le is opened successfully fopen( ) loads it into memory and sets up a pointer which points to the last
character in it. If the �le doesn’t exist, a new �le is created. Returns NULL, if unable to open �le.

C program to copy contents of one �le to another �le:

// C program to find area and perimeter
// of circle and rectangle

#include "areaperi.h"
#include <stdio.h>

int main()
{

    float radius, length, breadth;

    // Get the radius of the circle;
    scanf("%f", &radius);
    printf("Enter the radius of the circle: %f", radius);

    // This calls AREA_OF_CIRCLE macro
    // written in areaperi.h and
    // therefore no compilation error.
    printf("\nThe area of circle: %f",
           AREA_OF_CIRCLE(radius));

    // This calls PERIMETER_OF_CIRCLE macro
    // written in areaperi.h and
    // therefore no compilation error.
    printf("\nThe perimeter of circle: %f",
           PERIMETER_OF_CIRCLE(radius));

    // Get the length of the Rectangle
    scanf("%f", &length);

#include <stdio.h>
#include <stdlib.h> // For exit()

int main()
{
    FILE *fptr1, *fptr2;
    char filename[100], c;

    printf("Enter the filename to open for reading \n");
    scanf("%s", filename);

    // Open one file for reading
fptr1 = fopen(filename "r");
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Output:

Enter the filename to open for reading
a.txt
Enter the filename to open for writing
b.txt
Contents copied to b.txt 

c. De�ne structure with syntax (https://www.geeksforgeeks.org/structures-c/). Also write a program that compares two given dates. To
store date use structure say date that contains three members namely date, month, and year. If the dates are equal then display
message as "Equal" otherwise "Unequal". 
A structure (https://www.geeksforgeeks.org/structures-c/) is a user-de�ned data type in C/C++. A structure creates a data type that
can be used to group items of possibly different types into a single type. 

How to create a structure? 'struct' keyword is used to create a structure. Following is an example.

 

    fptr1 = fopen(filename, r );
    if (fptr1 == NULL) {
        printf("Cannot open file %s \n", filename);
        exit(0);
    }

    printf("Enter the filename to open for writing \n");
    scanf("%s", filename);

    // Open another file for writing
    fptr2 = fopen(filename, "w");
    if (fptr2 == NULL) {
        printf("Cannot open file %s \n", filename);
        exit(0);
    }

    // Read contents from file

struct address {
   char name[50];
   char street[100];
   char city[50];
   char state[20];
   int pin;
};
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How to declare structure variables? A structure variable can either be declared with structure declaration or as a separate declaration
like basic types.

Note: In C++, the struct keyword is optional before in declaration of a variable. In C, it is mandatory.

Program that compares two given dates:

Output:

Enter the first date: 10
Enter the first month: 11
Enter the first year: 2018
Enter the second date: 10
Enter the second month: 11
Enter the second year: 2018
The given dates are: Equal

6. Attempt any two of the following: (2*5 = 10)

a. Suppose a �le contains student's records with each record containing name and age of a student. Write a C program to read these
records and display them in sorted order by name.

// A variable declaration with structure declaration.
struct Point {
    int x, y;
} p1; // The variable p1 is declared with 'Point'

// A variable declaration like basic data types
struct Point {
    int x, y;
};

int main()
{
    struct Point p1; // The variable p1 is declared like a normal variable
}

#include <stdio.h>

// Declaring the structure of Date
struct Date {
    int date;
    int month;
    int year;
};

// Driver code
int main()
{
    int date1, date2, month1,
        month2, year1, year2;

    // Get the first date
    scanf("%d", &date1);
    printf("Enter the first date: %d", date1);
    scanf("%d", &month1);
    printf("\nEnter the first month: %d", month1);
    scanf("%d", &year1);
    printf("\nEnter the first year: %d", year1);

    // Initialise the structure with first date
    struct Date Date1 = { date1, month1, year1 };

    // Get the second date
    scanf("%d", &date2);
    printf("\nEnter the second date: %d", date2);

// C program to read Student records 
// like id, name and age, 
// and display them in sorted order by Name 

#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 
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Output:

Unsorted Student Records:
Id = 1, Name = bd, Age = 12 
Id = 2, Name = ba, Age = 10 
Id = 3, Name = bc, Age = 8 
Id = 4, Name = aaz, Age = 9 
Id = 5, Name = az, Age = 10 

Student Records sorted by Name:
Id = 4, Name = aaz, Age = 9 
Id = 5, Name = az, Age = 10 
Id = 2, Name = ba, Age = 10 
Id = 3, Name = bc, Age = 8 
Id = 1, Name = bd, Age = 12

b. Write a program to sort a set of names stored in an array in alphabetical order (https://www.geeksforgeeks.org/c-program-sort-array-
names-strings/).

Output:

// struct person with 3 fields 
struct Student { 
    char* name; 
    int id; 
    char age; 
}; 

// setting up rules for comparison 
// to sort the students based on names 
int comparator(const void* p, const void* q) 
{ 
    return strcmp(((struct Student*)p)->name, 
                ((struct Student*)q)->name); 
} 

// Driver program 
int main() 
{ 
    int i = 0, n = 5; 

    struct Student arr[n]; 

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

// Defining comparator function as per the requirement
static int myCompare(const void* a, const void* b)
{

    // setting up rules for comparison
    return strcmp(*(const char**)a, *(const char**)b);
}

// Function to sort the array
void sort(const char* arr[], int n)
{
    // calling qsort function to sort the array
    // with the help of Comparator
    qsort(arr, n, sizeof(const char*), myCompare);
}

int main()
{

    // Get the array of names to be sorted
    const char* arr[];
    = { "GeeksforGeeks",
        "GeeksQuiz",
        "CLanguage" };
    int n = sizeof(arr) / sizeof(arr[0]);
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Given array of names is
0: GeeksforGeeks 
1: GeeksQuiz 
2: CLanguage 

Sorted array of names is
0: CLanguage 
1: GeeksQuiz 
2: GeeksforGeeks 

c. Write a user de�ne function to compare two strings where they are identical or not. 

Output:

Enter the first string: GeeksForGeeks
Enter the second string: GeeksForGeeks
Are both strings same: Yes

7. Attempt any two of the following: (2*5 = 10)

a. De�ne the concept of pointer> Also de�ne the dynamic memory allocation and various functions for dynamic memory allocation, with
suitable examples. 
Pointers are symbolic representation of addresses. They enable programs to simulate call-by-reference as well as to create and
manipulate dynamic data structures. It’s general declaration in C/C++ has the format:

Syntax:

datatype *var_name; 
 
int *ptr;   //ptr can point to an address which holds int data

// C program to check if
// two strings are identical

#include <stdio.h>
#include <string.h>

int main()
{

    char string1[100], string2[100];

    // Get the strings which
    // is to be checked
    scanf("%s", string1);
    printf("Enter the first string: %s", string1);

    // Get the strings which
    // is to be checked
    scanf("%s", string2);
    printf("\nEnter the second string: %s", string2);

    // Check if both strings are equal
    printf("\nAre both strings same: ");

    if (strcmp(string1, string2) == 0) {
        printf("Yes");
    }
    else {
        printf("No");
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How to use a pointer?
De�ne a pointer variable
Assigning the address of a variable to a pointer using unary operator (&) which returns the address of that variable.
Accessing the value stored in the address using unary operator (*) which returns the value of the variable located at the address
speci�ed by its operand.

The reason we associate data type to a pointer is that it knows how many bytes the data is stored in. When we increment a pointer,
we increase the pointer by the size of data type to which it points.

(https://media.geeksforgeeks.org/wp-content/uploads/pointers-in-c.png) 

Dynamic Memory Allocation in C (https://www.geeksforgeeks.org/dynamic-memory-allocation-in-c-using-malloc-calloc-free-and-
realloc/): It can be de�ned as a procedure in which the size of a data structure (like Array) is changed during the runtime.

C provides some functions to achieve these tasks. There are 4 library functions provided by C de�ned under <stdlib.h> header �le to
facilitate dynamic memory allocation in C programming. They are:

1. malloc()
2. calloc()
3. free()
4. realloc()

Lets see each of them in detail.

1. malloc() 
"malloc" or "memory allocation" method is used to dynamically allocate a single large block of memory with the speci�ed size. It
returns a pointer of type void which can be cast into a pointer of any form.

Syntax:
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ptr = (cast-type*) malloc(byte-size)

For Example:
ptr = (int*) malloc(100 * sizeof(int));

Since the size of int is 4 bytes, 
this statement will allocate 400 bytes of memory. 
And, the pointer ptr holds the address 
of the first byte in the allocated memory.

If the space is insuf�cient, allocation fails and returns a NULL pointer.

Example: 

Output:

Enter number of elements: 5
Memory successfully allocated using malloc.
The elements of the array are: 1, 2, 3, 4, 5,

2. calloc() 
"calloc" or "contiguous allocation" method is used to dynamically allocate the speci�ed number of blocks of memory of the
speci�ed type. It initializes each block with a default value '0'.

#include <stdio.h>
#include <stdlib.h>

int main()
{

    // This pointer will hold the
    // base address of the block created
    int* ptr;
    int n, i, sum = 0;

    // Get the number of elements for the array
    n = 5;
    printf("Enter number of elements: %d\n", n);

    // Dynamically allocate memory using malloc()
    ptr = (int*)malloc(n * sizeof(int));

    // Check if the memory has been successfully
    // allocated by malloc or not
    if (ptr == NULL) {
        printf("Memory not allocated.\n");
        exit(0);
    }
    else {

        // Memory has been successfully allocated
        printf("Memory successfully allocated using malloc.\n");
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Syntax:

ptr = (cast-type*)calloc(n, element-size);

For Example:
ptr = (float*) calloc(25, sizeof(float));

This statement allocates contiguous space in memory 
for 25 elements each with the size of float.

If the space is insuf�cient, allocation fails and returns a NULL pointer.

Example: 

Output:

Enter number of elements: 5
Memory successfully allocated using calloc.
The elements of the array are: 1, 2, 3, 4, 5,

3. free() 
"free" method is used to dynamically de-allocate the memory. The memory allocated using functions malloc() and calloc() are
not de-allocated on their own. Hence the free() method is used, whenever the dynamic memory allocation takes place. It helps

#include <stdio.h>
#include <stdlib.h>

int main()
{

    // This pointer will hold the
    // base address of the block created
    int* ptr;
    int n, i, sum = 0;

    // Get the number of elements for the array
    n = 5;
    printf("Enter number of elements: %d\n", n);

    // Dynamically allocate memory using calloc()
    ptr = (int*)calloc(n, sizeof(int));

    // Check if the memory has been successfully
    // allocated by malloc or not
    if (ptr == NULL) {
        printf("Memory not allocated.\n");
        exit(0);
    }
    else {

        // Memory has been successfully allocated
        printf("Memory successfully allocated using calloc.\n");
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to reduce wastage of memory by freeing it.

Syntax:

free(ptr);

Example: 

Output:

Enter number of elements: 5
Memory successfully allocated using malloc.
Malloc Memory successfully freed.

Memory successfully allocated using calloc.
Calloc Memory successfully freed.

#include <stdio.h>
#include <stdlib.h>

int main()
{

    // This pointer will hold the
    // base address of the block created
    int *ptr, *ptr1;
    int n, i, sum = 0;

    // Get the number of elements for the array
    n = 5;
    printf("Enter number of elements: %d\n", n);

    // Dynamically allocate memory using malloc()
    ptr = (int*)malloc(n * sizeof(int));

    // Dynamically allocate memory using calloc()
    ptr1 = (int*)calloc(n, sizeof(int));

    // Check if the memory has been successfully
    // allocated by malloc or not
    if (ptr == NULL || ptr1 == NULL) {
        printf("Memory not allocated.\n");
        exit(0);
    }
    else {
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4. realloc() 
"realloc" or "re-allocation" method is used to dynamically change the memory allocation of a previously allocated memory. In
other words, if the memory previously allocated with the help of malloc or calloc is insuf�cient, realloc can be used to
dynamically re-allocate memory.

Syntax:

ptr = realloc(ptr, newSize);

where ptr is reallocated with new size 'newSize'.

If the space is insuf�cient, allocation fails and returns a NULL pointer.

Example: 

Output:

#include <stdio.h>
#include <stdlib.h>

int main()
{

    // This pointer will hold the
    // base address of the block created
    int* ptr;
    int n, i, sum = 0;

    // Get the number of elements for the array
    n = 5;
    printf("Enter number of elements: %d\n", n);

    // Dynamically allocate memory using calloc()
    ptr = (int*)calloc(n, sizeof(int));

    // Check if the memory has been successfully
    // allocated by malloc or not
    if (ptr == NULL) {
        printf("Memory not allocated.\n");
        exit(0);
    }
    else {

        // Memory has been successfully allocated
        printf("Memory successfully allocated using calloc.\n");
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Enter number of elements: 5
Memory successfully allocated using calloc.
The elements of the array are: 1, 2, 3, 4, 5, 

Enter the new size of the array: 10
Memory successfully re-allocated using realloc.
The elements of the array are: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

b. What is string? Also explain different string functions with examples. 
Strings in C (https://www.geeksforgeeks.org/strings-in-c-2/): Strings are de�ned as an array of characters. The difference between a
character array and a string is the string is terminated with a special character '\0'. 

Some of the most commonly used String functions are: 
strcat (https://www.geeksforgeeks.org/strcat-vs-strncat-c/): The strcat() function will append a copy of the source string to the
end of destination string. The strcat() function takes two arguments:
1) dest 
2) src 
It will append copy of the source string in the destination string. The terminating character at the end of dest is replaced by the
�rst character of src . Return value: The strcat() function returns dest, the pointer to the destination string.

strchr (https://www.geeksforgeeks.org/strrchr-function-in-cpp/): In C/C++, strrchr() is a prede�ned function used for string
handling. cstring is the header �le required for string functions.

This function Returns a pointer to the last occurrence of a character in a string.
The character whose last occurrence we want to �nd in passed as the second argument to the function and the string in which
we have to �nd the character is passed as the �rst argument to the function.
Syntax

char *strrchr(const char *str, int c) 

Here, str is the string and c is the character to be located. It is passed as its int promotion, but it is internally converted back to
char.

strcmp (https://www.geeksforgeeks.org/strcmp-in-c-cpp/): strcmp() is a built-in library function and is declared in <string.h>
header �le. This function takes two strings as arguments and compare these two strings lexicographically.

Syntax::

int strcmp(const char *leftStr, const char *rightStr );

In the above prototype, function srtcmp takes two strings as parameters and returns an integer value based on the comparison
of strings. 

strcmp() compares the two strings lexicographically means it starts comparison character by character starting from the
�rst character until the characters in both strings are equal or a NULL character is encountered.
If �rst character in both strings are equal, then this function will check the second character, if this is also equal then it will
check the third and so on
This process will be continued until a character in either string is NULL or the characters are unequal.

strcpy (https://www.geeksforgeeks.org/strcpy-in-c-cpp/): strcpy() is a standard library function in C/C++ and is used to copy one
string to another. In C it is present in string.h header �le and in C++ it is present in cstring header �le. 

Syntax:

char* strcpy(char* dest, const char* src);

Paramters: This method accepts following paramters:
dest: Pointer to the destination array where the content is to be copied.
src: string which will be copied. 

Return Value: After copying the source string to the destination string, the strcpy() function returns a pointer to the destination
string.
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strlen (https://www.geeksforgeeks.org/strlen-function-in-c/): The strlen() function calculates the length of a given string.The
strlen() function is de�ned in string.h header �le. It doesn't count null character '\0'.

Syntax:

int strlen(const char *str);

Parameter:
str: It represents the string variable whose length we have to �nd.

Return: This function returns the length of string passed.

strncat (https://www.geeksforgeeks.org/strncat-function-in-c-cpp/): In C/C++, strncat() is a prede�ned function used for string
handling. string.h is the header �le required for string functions.

This function appends not more than n characters from the string pointed to by src to the end of the string pointed to by dest
plus a terminating Null-character. The initial character of string(src) overwrites the Null-character present at the end of
string(dest). Thus, length of the string(dest) becomes strlen(dest)+n. But, if the length of the string(src) is less than n, only the
content up to the terminating null-character is copied and length of the string(dest) becomes strlen(src) + strlen(dest).

The behavior is unde�ned if
the strings overlap.
the dest array is not large enough to append the contents of src.

Syntax:

char *strncat(char *dest, const char *src, size_t n)

Parameters: This method accepts following paramters:
dest: the string where we want to append.
src: the string from which 'n' characters are going to append.
n: represents maximum number of character to be appended. size_t is an unsigned integral type.

Return Value: The strncat() function shall return the pointer to the string(dest). 

strncmp (https://www.geeksforgeeks.org/stdstrncmp-in-c/): std::strncmp() function lexicographically compares not more than
count characters from the two null-terminated strings and returns an integer based on the outcome.

This function takes two strings and a number num as arguments and compare at most �rst num bytes of both the strings.
num should be at most equal to the length of the longest string. If num is de�ned greater than the string length than
comparison is done till the null-character('\0') of either string.
This function compares the two strings lexicographically. It starts comparison from the �rst character of each string. If they
are equal to each other, it continues and compare the next character of each string and so on.
This process of comparison stops until a terminating null-character of either string is reached or num characters of both
the strings matches.

Syntax :

int strncmp(const char *str1, const char *str2, size_t count);

Parameters:
str1 and str2: C string to be compared.
count: Maximum number of characters to compare.
 size_t is an unsigned integral type.

Return Value: 
Value                               Meaning
Less than zero                      str1 is less than str2.
Zero                                str1 is equal to str2.
Greater than zero                   str1 is greater than str2.

strncpy (https://www.geeksforgeeks.org/why-strcpy-and-strncpy-are-not-safe-to-use/): The strncpy() function is similar to
strcpy() function, except that at most n bytes of src are copied. If there is no NULL character among the �rst n character of src,
the string placed in dest will not be NULL-terminated. If the length of src is less than n, strncpy() writes additional NULL
character to dest to ensure that a total of n character are written.
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Syntax:

char *strncpy( char *dest, const char *src, size_t n )

Parameters: This function accepts two parameters as mentioned above and described below:
src: The string which will be copied.
dest: Pointer to the destination array where the content is to be copied.
n: The �rst n character copied from src to dest.

Return Value: It returns a pointer to the destination string.

strrchr (https://www.geeksforgeeks.org/strrchr-function-in-c-c/): The strrchr() function in C/C++ locates the last occurrence of a
character in a string. It returns a pointer to the last occurrence in the string. The terminating null character is considered part of
the C string. Therefore, it can also be located to retrieve a pointer to the end of a string. It is de�ned in cstring header �le. 
Syntax :

const char* strrchr( const char* str, int ch )
            or
char* strrchr( char* str, int ch )

Parameter :The function takes two mandatory parameters which are described below: 
str : speci�es the pointer to the null terminated string to be searched for.
ch: speci�es the character to be search for.

Return Value: The function returns a pointer to the last location of ch in string, if the ch is found. If not found, it returns a null
pointer.

c. Write short note on following (Any two):
(i) Stack with push and pop operation (https://www.geeksforgeeks.org/stack-data-structure-introduction-program/): Stack is a
linear data structure which follows a particular order in which the operations are performed. The order may be LIFO(Last In First
Out) or FILO(First In Last Out).
Mainly the following three basic operations are performed in the stack:

Push: Adds an item in the stack. If the stack is full, then it is said to be an Over�ow condition.
Pop: Removes an item from the stack. The items are popped in the reversed order in which they are pushed. If the stack is
empty, then it is said to be an Under�ow condition.
Peek or Top: Returns top element of stack.

isEmpty: Returns true if stack is empty, else false.

(https://media.geeksforgeeks.org/wp-content/cdn-uploads/gq/2013/03/stack.png) 
How to understand a stack practically? There are many real life examples of stack. Consider the simple example of plates
stacked over one another in canteen. The plate which is at the top is the �rst one to be removed, i.e. the plate which has been
placed at the bottommost position remains in the stack for the longest period of time. So, it can be simply seen to follow
LIFO/FILO order.

Time Complexities of operations on stack:

push(), pop(), isEmpty() and peek() all take O(1) time. We do not run any loop in any of these operations.

Applications of stack:
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Balancing of symbols (https://www.geeksforgeeks.org/check-for-balanced-parentheses-in-an-expression/)
In�x to Post�x (http://quiz.geeksforgeeks.org/stack-set-2-in�x-to-post�x/) /Pre�x conversion
Redo-undo features at many places like editors, photoshop.
Forward and backward feature in web browsers
Used in many algorithms like Tower of Hanoi, (https://www.geeksforgeeks.org/recursive-functions/) tree traversals
(https://www.geeksforgeeks.org/618/), stock span problem (https://www.geeksforgeeks.org/the-stock-span-problem/),
histogram problem (https://www.geeksforgeeks.org/largest-rectangular-area-in-a-histogram-set-1/).
Other applications can be Backtracking, Knight tour problem (https://www.geeksforgeeks.org/backtracking-set-1-the-
knights-tour-problem/), rat in a maze (https://www.geeksforgeeks.org/backttracking-set-2-rat-in-a-maze/), N queen
problem (https://www.geeksforgeeks.org/backtracking-set-3-n-queen-problem/) and sudoku solver
(https://www.geeksforgeeks.org/backtracking-set-7-suduku/)
In Graph Algorithms like Topological Sorting (https://www.geeksforgeeks.org/topological-sorting/) and Strongly
Connected Components (https://www.geeksforgeeks.org/strongly-connected-components/)

Implementation: There are two ways to implement a stack:

Using array
Using linked list

Implementing Stack using Arrays

Linked List (http://www.geeksforgeeks.org/data-structures/linked-list/): Like arrays, Linked List is a linear data structure. Unlike
arrays, linked list elements are not stored at contiguous location; the elements are linked using pointers.

(https://media.geeksforgeeks.org/wp-content/cdn-uploads/gq/2013/03/Linkedlist.png) 
Why Linked List? Arrays can be used to store linear data of similar types, but arrays have following limitations.
1) The size of the arrays is �xed: So we must know the upper limit on the number of elements in advance. Also, generally, the
allocated memory is equal to the upper limit irrespective of the usage. 
2) Inserting a new element in an array of elements is expensive, because room has to be created for the new elements and to
create room existing elements have to shifted. 

For example, in a system if we maintain a sorted list of IDs in an array id[]. 

id[] = [1000, 1010, 1050, 2000, 2040]. 

// C program for array implementation of stack
#include <limits.h>
#include <stdio.h>
#include <stdlib.h>

// A structure to represent a stack
struct Stack {
    int top;
    unsigned capacity;
    int* array;
};

// function to create a stack of given capacity. It initializes size of
// stack as 0
struct Stack* createStack(unsigned capacity)
{
    struct Stack* stack = (struct Stack*)malloc(sizeof(struct Stack));
    stack->capacity = capacity;
    stack->top = -1;
    stack->array = (int*)malloc(stack->capacity * sizeof(int));
    return stack;
}

// Stack is full when top is equal to the last index
int isFull(struct Stack* stack)
{
    return stack->top == stack->capacity - 1;
}
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And if we want to insert a new ID 1005, then to maintain the sorted order, we have to move all the elements after 1000
(excluding 1000). 
Deletion is also expensive with arrays until unless some special techniques are used. For example, to delete 1010 in id[],
everything after 1010 has to be moved.

Advantages over arrays 1) Dynamic size
2) Ease of insertion/deletion

Drawbacks: 1) Random access is not allowed. We have to access elements sequentially starting from the �rst node. So we
cannot do binary search with linked lists ef�ciently with its default implementation. Read about it here
(https://www.geeksforgeeks.org/binary-search-on-singly-linked-list/).
2) Extra memory space for a pointer is required with each element of the list.
3) Not cache friendly. Since array elements are contiguous locations, there is locality of reference which is not there in case of
linked lists.

Representation: A linked list is represented by a pointer to the �rst node of the linked list. The �rst node is called head. If the
linked list is empty, then value of head is NULL.
Each node in a list consists of at least two parts: 
1) data 
2) Pointer (Or Reference) to the next node 
In C, we can represent a node using structures. Below is an example of a linked list node with an integer data.

Command line argument (https://www.geeksforgeeks.org/command-line-arguments-in-c-cpp/): The most important function of
C/C++ is main() function. It is mostly de�ned with a return type of int and without parameters : 

int main() { /* ... */ } 

We can also give command-line arguments in C and C++. Command-line arguments are given after the name of the program in
command-line shell of Operating Systems.
To pass command line arguments, we typically de�ne main() with two arguments : �rst argument is the number of command
line arguments and second is list of command-line arguments.

int main(int argc, char *argv[]) { /* ... */ }

or 

int main(int argc, char **argv) { /* ... */ }

argc (ARGument Count) is int and stores number of command-line arguments passed by the user including the name of
the program. So if we pass a value to a program, value of argc would be 2 (one for argument and one for program name)
The value of argc should be non negative.
argv(ARGument Vector) is array of character pointers listing all the arguments.
If argc is greater than zero, the array elements from argv[0] to argv[argc-1] will contain pointers to strings.
Argv[0] is the name of the program, After that till argv[argc-1] every element is command -line arguments.
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// A linked list node
struct Node {
   int data;
   struct Node* next;
};

−
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COMPUTER SYSTEM & PROGRAMMING IN C
Time: 3hrs 
Total Marks: 70

Note:-
There are three sections. Section A carries 20 marks, Section B carries 30 marks and Section C carries 50 marks.

Attempt all questions. Marks are indicated against each question.

Assume suitable data wherever necessary.

Section – A

1. Attempt all parts: (2*7 = 14) 

a. What is token in ‘C’ language (https://www.geeksforgeeks.org/cc-tokens/)? 
A token is the smallest element of a program that is meaningful to the compiler. Tokens can be classi�ed as follows:

1. Keywords (https://www.geeksforgeeks.org/variables-and-keywords-in-c/)
2. Identi�ers
3. Constants (https://www.geeksforgeeks.org/constants-in-c/)
4. Strings
5. Special Symbols
6. Operators (https://www.geeksforgeeks.org/operators-c-c/)

b. What do you mean by formatted output in C language? Explain with example. 
Formatted Output means changing the output pattern in a C language as per the speci�cations. It is done using Format Speci�ers in C
(https://www.geeksforgeeks.org/format-speci�ers-in-c/). Format speci�er is used during input and output. It is a way to tell the
compiler what type of data is in a variable during taking input using scanf() or printing using printf(). Some examples are %c, %d, %f,
etc.

Examples:

Output:

A
45
45

c. What is the use of fseek (https://www.geeksforgeeks.org/fseek-in-c-with-example/)( ) function in �les. Write its syntax? 
fseek() is used to move �le pointer associated with a given �le to a speci�c position. 
Syntax:

int fseek(FILE *pointer, long int offset, int position)

#include <stdio.h>
int main()
{
    int x = 45, y = 90;
    char ch = 'A';
    printf("%c\n", ch);
    printf("%d\n", x);
    printf("%i\n", x);
    return 0;
}
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Parameters: This method accepts following parameters:
pointer: pointer to a FILE object that identi�es the stream.
offset: number of bytes to offset from position
position: position from where offset is added.
position de�nes the point with respect to which the �le pointer needs to be moved. It has three values:
SEEK_END : It denotes end of the �le.
SEEK_SET : It denotes starting of the �le.
SEEK_CUR : It denotes �le pointer's current position.

Return Value: This method returns zero if successful, or else it returns a non-zero value 

d. Write down the output of the following.

Output:

111111......infinite times

e. Explain function prototype? Why is it required? 
Function prototype tells the compiler about the number of parameters function takes, data-types of parameters and return type of
function. By using this information, compiler cross checks function parameters and their data-type with function de�nition and
function call. If we ignore the function prototype, the program may compile with a warning and may work properly. But sometimes, it
will give strange output and it is very hard to �nd such programming mistakes.

The Function prototype serves the following purposes –

1) It tells the return type of the data that the function will return.
2) It tells the number of arguments passed to the function.
3) It tells the data types of each of the passed arguments.
4) Also, it tells the order in which the arguments are passed to the function.

Therefore essentially, function prototype speci�es the input/output interface to the function i.e. what to give to the function and what
to expect from the function.

Prototype of a function is also called signature of the function.

f. What are subscripts? How are they speci�ed? 
The de�nition of [] subscript (https://www.geeksforgeeks.org/ai-ia-cc-arrays/)ok operator operator in C, according to (C99, 6.5.2.1p2),
is that:

 E1[E2] is identical to (*((E1)+(E2)))

main()
{
    int i = 1;
    for (;;) {
        printf(“% d”, i);
        if (i = = 7)
            break;
    }
}
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Compilers use pointer arithmetic internally to access array elements. And because of the conversion rules that apply to the binary +
operator, if E1 is an array object (equivalently, a pointer to the initial element of an array object) and E2 is an integer, E1[E2]
designates the E2-th element of E1 (counting from zero).

Therefore, a[b] is de�ned as :

a[b] == *(a + b)

So will evaluate to 

a[8] == *(a + 8)

Here, a is a pointer to the �rst element of the array and a[8] is the value of an elements which is 8 elements further from a, which is
the same as *(a + 8).

g. Write the use of putchar() and getchar(). 
getchar() (https://www.geeksforgeeks.org/difference-getchar-getch-getc-getche/): The difference between getc() and getchar() is
getc() can read from any input stream, but getchar() reads from standard input. So getchar() is equivalent to getc(stdin). 

Syntax: 

int getchar(void); 

Example:

Output:

Input: g
Output: g 

putchar() (https://www.geeksforgeeks.org/putchar-function-in-c/): The putchar(int char) method in C is used to write a character, of
unsigned char type, to stdout. This character is passed as the parameter to this method.

Syntax:

int putchar(int char)

Parameters: This method accepts a mandatory parameter char which is the character to be written to stdout.

Return Value: This function returns the character written on the stdout as an unsigned char. It also returns EOF when some error
occurs.

Below examples illustrate the use of putchar() method:

Example 1:

// Example for getchar() in C
#include <stdio.h>
int main()
{
   printf("%c", getchar());
   return 0;
}

// C program to demonstrate putchar() method

#include <stdio.h>

int main()
{

    // Get the character to be written
    char ch = 'G';
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Output:

G
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Section – B
2. Attempt any three of the following: (7*3 = 21) 

a. Write a program in C to �nd the largest number of elements in 4*4 matrix.

    // Write the Character to stdout
    putchar(ch);

    return (0);
}

−

// C program for finding maximum in 4x4 matrix.

#include <stdio.h>

#define MAX 100

// Finds maximum
void max(int arr[][MAX], int n)
{
    int max = arr[0][0];
    int i, j;

    // Traverses rows one by one
    for (i = 0; i < n; i++) {
        for (j = 0; j <= n; j++) {

            // Compare elements
            if (arr[i][j] > max) {
                max = arr[i][j];
            }
        }
    }
    printf("Largest number = %d", max);
}

/* Driver program to test above function */
int main()
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Output:

Largest number = 74

b. Explain the syntax and use of the following directives with examples:

i. #ifdef (https://www.geeksforgeeks.org/cpp-preprocessor-directives-set-2/): This directive is the simplest conditional directive.
This block is called a conditional group. The controlled text will get included in the preprocessor output iff the macroname is
de�ned. The controlled text inside a conditional will embrace preprocessing directives. They are executed only if the conditional
succeeds. You can nest these in multiple layers, but they must be completely nested. In other words, ‘#endif’ always matches the
nearest ‘#ifdef’ (or ‘#ifndef’, or ‘#if’). Also, you can't begin a conditional group in one �le and �nish it in another.

Syntax:

#ifdef MACRO
 
    controlled text
 
#endif /* macroname */

ii. #undef (https://www.geeksforgeeks.org/cc-preprocessors/): The #undef directive is used to unde�ne an existing macro. This
directive works as:

Syntax:

#undef LIMIT

Using this statement will unde�ne the existing macro LIMIT. After this statement every “#ifdef LIMIT” statement will evaluate to
false.

iii. #pragma (https://www.geeksforgeeks.org/cc-preprocessors/): This directive is a special purpose directive and is used to turn on
or off some features. This type of directives are compiler-speci�c i.e., they vary from compiler to compiler. Some of the #pragma
directives are discussed below:

#pragma startup and #pragma exit: These directives helps us to specify the functions that are needed to run before
program startup( before the control passes to main()) and just before program exit ( just before the control returns from
main()).
#pragma warn Directive: This directive is used to hide the warning message which are displayed during compilation.
We can hide the warnings as shown below:

#pragma warn -rvl: This directive hides those warning which are raised when a function which is supposed to return
a value does not returns a value.
#pragma warn -par: This directive hides those warning which are raised when a function does not uses the
parameters passed to it.
#pragma warn -rch: This directive hides those warning which are raised when a code is unreachable. For example:
any code written after the return statement in a function is unreachable.

iv. #include (https://www.geeksforgeeks.org/cc-preprocessors/): When we use include directive, the contents of included header
�le (after preprocessing) are copied to the current �le.
Angular brackets < and > instruct the preprocessor to look in the standard folder where all header �les are held. Double quotes “
and “ instruct the preprocessor to look into the current folder (current directory).

c. Write short note on:

a. Top down program development approach: This approach refers to the development of program in which the program is divided
into sub-programs according to tasks. These tasks are known as modules. C language supports this approach and programmers
also believe that this approach is a good way to create a project in a hierarchical manner. In this the main module is developed
�rst, then the other module and so on.

b. Difference between Structure and Array 

()
{
    int arr[MAX][MAX] = { { 5, 9, 11, 55 },
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ARRAY STRUCTURE
Array refers to a collection consisting of elements of homogenous data
type.

Structure refers to a collection consisting of elements of heterogenous
data type.

Array uses subscripts or "[ ]" (square bracket) for element access Structure uses "." (Dot operator) for element access
Array is pointer as it points to the �rst element of the the collection. Structure is not a pointer
Instantiation of Array objects is not possible. Instantiation of Structure objects is possible.
Array size is �xed and is basically the number of elements multiplied by the
size of an element.

Structure size is not �xed as each element of Structure can be of
different type and size.

Bit �led is not possible in an Array. Bit �led is possible in an Structure. 
Array declaration is done simply using [] and not any keyword. Structure declaration is done with the help of "struct" keyword.
Arrays is a primitive datatype Structure is a user-de�ned datatype.
Array traversal and searching is easy and fast. Structure traversal and searching is complex and slow.

data_type array_name[size]; 

struct sruct_name{
data_type1 ele1;
data_type2 ele2;
};

Array elements are stored in continuos memory locations. 
Structure elements may or may not be stored in a continuos memory
location.

Array elements are accessed by their index number using subscripts. Structure elements are accessed by their names using dot operator.
d. Write a Recursive program in “C” language to print Fibonacci series (https://www.geeksforgeeks.org/program-for-nth-�bonacci-

number/).

Output:

34

e. What is algorithm? What are the main steps followed in the development of an algorithm? Write an algorithm for sum of digits in a
given number. 
Algorithm: An algorithm (https://www.geeksforgeeks.org/fundamentals-of-algorithms/) is used to provide a solution to a particular
problem in form of well-de�ned steps. Whenever you use a computer to solve a particular problem, the steps which lead to the
solution should be properly communicated to the computer. While executing an algorithm on a computer, several operations such as
additions and subtractions are combined to perform more complex mathematical operations. Algorithms can be expressed using
natural language, �owcharts (https://www.geeksforgeeks.org/an-introduction-to-�owcharts/), etc.

Steps to Design an Algorithm:
Step 1: Ful�lling the pre-requisites

Inorder to write an algorithm, following things are needed as a pre-requisite:
1. The problem that is to be solved by this algorithm.

// Fibonacci Series using Recursion

#include <stdio.h>

int fib(int n)
{
    if (n <= 1)
        return n;
    return fib(n - 1) + fib(n - 2);
}

int main()
{
    int n = 9;

    printf("%d", fib(n));

    return 0;
}
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2. The contraints of the problem that must be considered while solving the problem.
3. The input to be taken to solve the problem.
4. The output to be expected when the problem the is solved.
5. The solution to this problem, in the given contraints.

Step 2: Designing the algorithm

Step 3: Testing the algorithm by implementing it.

Algorithm for sum of digits in a given number (https://www.geeksforgeeks.org/program-for-sum-the-digits-of-a-given-number/):
1. Get the number
2. Declare a variable to store the sum and set it to 0
3. Repeat the next two steps till the number is not 0
4. Get the rightmost digit of the number with help of remainder '%' operator by dividing it with 10 and add it to sum.
5. Divide the number by 10 with help of '/' operator
6. Print or return the sum
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Section – C
3. Attempt any one of the following: (7*1 = 7)

a. Describe Compiler, interpreter, assembler? Write the names of compiler that are used in C programming. The language processors
can be any of the following three types:

1. Compiler - The language processor that reads the complete source program written in high level language as a whole in one go
and translates it into an equivalent program in machine language is called as a Compiler.
Example: C, C++, C#, Java

In a compiler, the source code is translated to object code successfully if it is free of errors. The compiler speci�es the errors at
the end of compilation with line numbers when there are any errors in the source code. The errors must be removed before the
compiler can successfully recompile the source code again.>

2. Assembler - The Assembler is used to translate the program written in Assembly language into machine code. The source
program is a input of assembler that contains assembly language instructions. The output generated by assembler is the object
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code or machine code understandable by the computer.

3. Interpreter - The translation of single statement of source program into machine code is done by language processor and
executes it immediately before moving on to the next line is called an interpreter. If there is an error in the statement, the
interpreter terminates its translating process at that statement and displays an error message. The interpreter moves on to the
next line for execution only after removal of the error. An Interpreter directly executes instructions written in a programming or
scripting language without previously converting them to an object code or machine code.
Example: Perl, Python and Matlab.

Name of the Compilers in C language:
Microsoft Visual Studio Community
Xcode
Tiny C Compiler (TCC)
Clang
GNU C Compiler

b. Convert the following:

i. (0110110.1100)  = ()  
(0110110.1100)  
= (0 110 110.110 0)  
= (66.6)

ii. (74.67)  = ()  
(74.67)  

= (4A.AB851EB851EB851EB852)
iii. (AB.CD)  = ()  

(AB.CD)  

= (253.632)
iv. (EFE.45)  = ()  

(EFE.45)  
= (111011111110.01000101)

v. (576.4)  = ()  
(576.4)  
= (2400.22222222222222222222)

vi. (1234.7)  = ()  
(1234.7)  
= (29C.E)

vii. (334.43)  = ()  
(334.43)  
= (11011100.100011)

4. Attempt any one part of the following: (7 x 1 = 7) 

a. Explain different bitwise operators available in C (https://www.geeksforgeeks.org/bitwise-operators-in-c-cpp/) with examples. 
In C, following 6 operators are bitwise operators (work at bit-level)
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& (bitwise AND) Takes two numbers as operands and does AND on every bit of two numbers. The result of AND is 1 only if both bits
are 1. 

| (bitwise OR) Takes two numbers as operands and does OR on every bit of two numbers. The result of OR is 1 any of the two bits is
1.

^ (bitwise XOR) Takes two numbers as operands and does XOR on every bit of two numbers. The result of XOR is 1 if the two bits
are different.

<< (left shift) Takes two numbers, left shifts the bits of the �rst operand, the second operand decides the number of places to shift.

>> (right shift) Takes two numbers, right shifts the bits of the �rst operand, the second operand decides the number of places to shift.

~ (bitwise NOT) Takes one number and inverts all bits of it

Following is example C program.

// C Program to demonstrate
// use of bitwise operators

#include <stdio.h>
int main()
{

    unsigned char a = 5, b = 9;

    // a = 5(00000101), b = 9(00001001)
    printf("a = %d, b = %d\n", a, b);

    // The result is 00000001
    printf("a&b = %d\n", a & b);

    // The result is 00001101
    printf("a|b = %d\n", a | b);

    // The result is 00001100
    printf("a^b = %d\n", a ^ b);

    // The result is 11111010
    printf("~a = %d\n", a = ~a);

    // The result is 00010010
    printf("b<<1 = %d\n", b << 1);

    // The result is 00000100
    printf("b>>1 = %d\n", b >> 1);
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Output:

a = 5, b = 9
a&b = 1
a|b = 13
a^b = 12
~a = 250
b<<1 = 18
b>>1 = 4

b. What is meant by type conversion (https://www.geeksforgeeks.org/type-conversion-c/)? Why is necessary? Explain about implicit
and explicit type conversion with examples. 
A type cast is basically a conversion from one type to another. There are two types of type conversion:

1. Implicit Type Conversion 

Also known as ‘automatic type conversion’.
Done by the compiler on its own, without any external trigger from the user.
Generally takes place when in an expression more than one data type is present. In such condition type conversion (type
promotion) takes place to avoid lose of data.

All the data types of the variables are upgraded to the data type of the variable with largest data type.

    
 
       bool -> char -> short int -> int -> 
 
       unsigned int -> long -> unsigned -> 
 
       long long -> float -> double -> long double

It is possible for implicit conversions to lose information, signs can be lost (when signed is implicitly converted to
unsigned), and over�ow can occur (when long long is implicitly converted to �oat).

Example of Type Implicit Conversion:

Output:

x = 107, z = 108.000000

Output:

x = 107, z = 108.000000

// An example of implicit conversion
#include <stdio.h>
int main()
{
    int x = 10; // integer x
    char y = 'a'; // character c

    // y implicitly converted to int. ASCII
    // value of 'a' is 97
    x = x + y;

    // x is implicitly converted to float
    float z = x + 1.0;

    printf("x = %d, z = %f", x, z);
    return 0;
}
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2. Explicit Type Conversion-

This process is also called type casting and it is user de�ned. Here the user can type cast the result to make it of a particular
data type.

The syntax in C:

(type) expression

Type indicated the data type to which the �nal result is converted.

Output:

sum = 2

Output:

sum = 2

Advantages of Type Conversion
This is done to take advantage of certain features of type hierarchies or type representations.
It helps us to compute expressions containing variables of different data types.

5. Attempt any one of the following: (7*1 = 7)

a. Write a program to �nd the Armstrong number (http://www.geeksforgeeks.org/program-for-armstrong-numbers/) from 1 to 100.

// C program to demonstrate explicit type casting
#include <stdio.h>

int main()
{
    double x = 1.2;

    // Explicit conversion from double to int
    int sum = (int)x + 1;

    printf("sum = %d", sum);

    return 0;
}

// C program to find Armstrong number
// from 1 to 100

#include <stdio.h>

/* Function to calculate x raised to the power y */
int power(int x, unsigned int y)
{
    if (y == 0)
        return 1;
    if (y % 2 == 0)
        return power(x, y / 2) * power(x, y / 2);
    return x * power(x, y / 2) * power(x, y / 2);
}

/* Function to calculate order of the number */
int order(int x)
{
    int n = 0;
    while (x) {
        n++;
        x = x / 10;
    }
    return n;
}

// Function to check whether the given number is
// Armstrong number or not
i t i A t (i t )
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Output:

int isArmstrong(int x)30
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1 is an ArmStrong Number
2 is an ArmStrong Number
3 is an ArmStrong Number
4 is an ArmStrong Number
5 is an ArmStrong Number
6 is an ArmStrong Number
7 is an ArmStrong Number
8 is an ArmStrong Number
9 is an ArmStrong Number
10 is not an ArmStrong Number
11 is not an ArmStrong Number
12 is not an ArmStrong Number
13 is not an ArmStrong Number
14 is not an ArmStrong Number
15 is not an ArmStrong Number
16 is not an ArmStrong Number
17 is not an ArmStrong Number
18 is not an ArmStrong Number
19 is not an ArmStrong Number
20 is not an ArmStrong Number
21 is not an ArmStrong Number
22 is not an ArmStrong Number
23 is not an ArmStrong Number
24 is not an ArmStrong Number
25 is not an ArmStrong Number
26 is not an ArmStrong Number
27 is not an ArmStrong Number
28 is not an ArmStrong Number
29 is not an ArmStrong Number
30 is not an ArmStrong Number
31 is not an ArmStrong Number
32 is not an ArmStrong Number
33 is not an ArmStrong Number
34 is not an ArmStrong Number
35 is not an ArmStrong Number
36 is not an ArmStrong Number
37 is not an ArmStrong Number
38 is not an ArmStrong Number
39 is not an ArmStrong Number
40 is not an ArmStrong Number
41 is not an ArmStrong Number
42 is not an ArmStrong Number
43 is not an ArmStrong Number
44 is not an ArmStrong Number
45 is not an ArmStrong Number
46 is not an ArmStrong Number
47 is not an ArmStrong Number
48 is not an ArmStrong Number
49 is not an ArmStrong Number
50 is not an ArmStrong Number
51 is not an ArmStrong Number
52 is not an ArmStrong Number
53 is not an ArmStrong Number
54 is not an ArmStrong Number
55 is not an ArmStrong Number
56 is not an ArmStrong Number
57 is not an ArmStrong Number
58 is not an ArmStrong Number
59 is not an ArmStrong Number
60 is not an ArmStrong Number
61 is not an ArmStrong Number
62 is not an ArmStrong Number
63 is not an ArmStrong Number
64 is not an ArmStrong Number
65 is not an ArmStrong Number
66 is not an ArmStrong Number
67 is not an ArmStrong Number
68 is not an ArmStrong Number
69 is not an ArmStrong Number
70 is not an ArmStrong Number
71 is not an ArmStrong Number
72 is not an ArmStrong Number
73 is not an ArmStrong Number
74 is not an ArmStrong Number
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75 is not an ArmStrong Number
76 is not an ArmStrong Number
77 is not an ArmStrong Number
78 is not an ArmStrong Number
79 is not an ArmStrong Number
80 is not an ArmStrong Number
81 is not an ArmStrong Number
82 is not an ArmStrong Number
83 is not an ArmStrong Number
84 is not an ArmStrong Number
85 is not an ArmStrong Number
86 is not an ArmStrong Number
87 is not an ArmStrong Number
88 is not an ArmStrong Number
89 is not an ArmStrong Number
90 is not an ArmStrong Number
91 is not an ArmStrong Number
92 is not an ArmStrong Number
93 is not an ArmStrong Number
94 is not an ArmStrong Number
95 is not an ArmStrong Number
96 is not an ArmStrong Number
97 is not an ArmStrong Number
98 is not an ArmStrong Number
99 is not an ArmStrong Number
100 is not an ArmStrong Number

b. Write a program to generate a following numbers structure:

12345
1234
123
12

Output:

12345
1234
123
12

6. Attempt any one of the following: (7*1 = 7)

a. Write a program to add two matrices (https://www.geeksforgeeks.org/c-program-addition-two-matrices/) of dimension 3*3 and store
the result in another matrix.

#include <stdio.h>

int main()
{

    int i = 0, j = 0;

    for (i = 1; i < 5; i++) {
        for (j = 1; j <= 6 - i; j++)
            printf("%d", j);
        printf("\n");
    }

    return 0;
}

#include <stdio.h>
#define N 3

// This function adds A[][] and B[][], and stores
// the result in C[][]
void add(int A[][N], int B[][N], int C[][N])
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Output:

Result matrix is 
2 2 2 
4 4 4 
6 6 6

b. Write a program in C to create a database of �fty students to store personal details such as roll no, name and marks. Print all the
details of student whose name is entered by user. 

7. Attempt any one of the following: (7*1 = 7)

a. 
Write a program in C to reverse a string by using pointer.

( [][ ], [][ ], [][ ])
{
    int i, j;
    for (i = 0; i < N; i++)
        for (j = 0; j < N; j++)
            C[i][j] = A[i][j] + B[i][j];
}

int main()
{
    int A[N][N] = { { 1, 1, 1 },
                    { 2, 2, 2 },
                    { 3, 3, 3 } };

    int B[N][N] = { { 1, 1, 1 },
                    { 2, 2, 2 },
                    { 3, 3, 3 } };

    int C[N][N]; // To store result
    int i, j;
    add(A, B, C);

    printf("Result matrix is \n");
    for (i = 0; i < N; i++) {

#include <stdio.h>
#include <string.h>

struct Student {
    int roll_no;
    char name[100];
    float marks;
};

int main()
{
    int i = 0;
    char n[100];
    struct Student student[50];

    for (i = 0; i < 50; i++) {
        printf("\nEnter details for Student %d", i + 1);

        printf("\nRoll Number: ");
        scanf("%d", &student[i].roll_no);

        printf("\nName: ");
        scanf("%s", student[i].name);

        printf("\nMarks: ");
        scanf("%f", &student[i].marks);
    }

    printf("\nEnter the name of the student whose details you need: ");

#include <stdio.h>
#include <string.h>

// Function to reverse the string
// i i t
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b. Explain the following functions in �le operations
getw( ): The getw() function is used to read an integer value from a �le. This �le is pointed by the pointer passed as the
parameter. 

Syntax:

int getw(FILE *fp);

putw(): The putw() function is used to write an integer value from a �le. This �le is pointed by the pointer passed as the
parameter. And the integer value is also speci�ed as the parameter.

Syntax:

 int putw(int number, FILE *fp);

fscanf (https://www.geeksforgeeks.org/scanf-and-fscanf-in-c-simple-yet-poweful/)( ): fscanf reads from a �le pointed by the
FILE pointer (ptr), instead of reading from the input stream.

Syntax:

int fscanf(FILE *ptr, const char *format, ...) 

Consider the following text �le abc.txt

NAME    AGE   CITY
abc     12    hyderbad
bef     25    delhi
cce     65    bangalore  

Now, we want to read only the city �eld of the above text �le, ignoring all the other �elds. A combination of fscanf and the trick
mentioned above does this with ease.

fprintf (https://www.geeksforgeeks.org/fprintf-in-c/)( ): The printf is used to print content in �le instead of stdout console.

int fprintf(FILE *fptr, const char *str, ...);

// using pointers
void reverseString(char* str)
{
    int l, i;
    char *begin_ptr, *end_ptr, ch;

    // Get the length of the string
    l = strlen(str);

    // Set the begin_ptr and end_ptr
    // initially to start of string
    begin_ptr = str;
    end_ptr = str;

    // Move the end_ptr to the last character
    for (i = 0; i < l - 1; i++)
        end_ptr++;

    // Swap the char from start and end
    // index using begin_ptr and end_ptr
    for (i = 0; i < l / 2; i++) {

        // swap character
        ch = *end_ptr;
        *end_ptr = *begin_ptr;
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