
Institute for Advancing Intelligence, TCG CREST
(TCG Centres for Research and Education in Science and Technology)

info.iai@tcgcrest.org
ADMIT CARD FOR PH.D. ENTRANCE EXAMINATION 2022

Candidate’s Name: ANJALI

  

Candidate’s Address:
c/o Santram Dewangan pragati 
vihar colony santoshi nagar 
raipur
raipur
PIN: 492001
India

Registration Number: IAIKOL22-612

Date of Birth: 1995-12-06
Photo Id Card Type: Aadhaar/ Voter ID/ Passport/ PAN

  

Photo Id Card No.:
Email Id: anjali.dewangan1@gmail.com

Test Date: May 28, 2022  (14:00 – 17:30 IST) Test Venue:

Signature of the 
Candidate: ONLINE

READ  ALL THE  INSTRUCTIONS  CAREFULLY

    1. This Admit Card is not transferable.

    2.  In case of any discrepancy in the scanned photo/signature, the candidate should immediately
         inform the Admission committee by sending an email to info.iai@tcgcrest.org.

    3.  For all the answers, please use pen with black/blue ink; for diagrams and rough works, 
         you can use lead pencils.

    4. Candidates have to send a scanned copy of the signed admit card along with their scanned
copy of answer scripts..

Introduction to Programming and Data Structures
Ph.D. Coursework: First year, First Semester (Session: 2024-25)
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Instructions:

1. This assignment must be submitted before the next class.

2. You may seek help from anyone or anything if you are stuck. However, do not simply copy and
paste. If needed, first understand the solution and then type it out yourself.

3. Keep the C code with you. You will need to give a 5-10 minute demo to explain that you understand
what you have implemented. Submit a printed copy to me before giving the demo.

Problem #0501: Stack using Array

Implement stack operation on integer data using array. First take a stack structure struct stack as
Stack. Then implement the followings

� Stack ← initialize stack(int size)

� bool ← push(Stack stack, int element)

� int ← pop(Stack stack)

� int ← peek(Stack stack)

� bool ← is empty(Stack stack)

� bool ← is full(Stack stack)

*Function definitions: As discussed in the class

Problem #0502: Stack using Linked List

Implement stack operation on integer data using Linked list

Problem #0503: Queue using Array

Implement queue operations on integer data using array. First, take a queue structure struct queue

as Queue. Then implement the followings:

� Queue ← initialize queue(int size)

� bool ← enqueue(Queue queue, int element)

� int ← dequeue(Queue queue)

� int ← front(Queue queue)

� bool ← is empty(Queue queue)

� bool ← is full(Queue queue)
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Problem #0504: Queue using Linked List

Implement Queue operations on integer data using Linked list

Problem #0505: Making Library

Our target is to make a library of important and frequently used utility functions for memory manage-
ment, file handling, etc.

� Implement at least the following functions, with proper error handling, in the library:

– void* allocate 1d array(int length, int unit size)

– void** allocate 2d array(int rows, int cols, int unit size)

– This function should dynamically allocate a 2D array of given size memory with the specified
number of rows and columns and return a pointer to the array.

– void free 2d array(void** array, int rows)

– This function should free the memory allocated for a 2D array.

– FILE* open file(const char* filename, const char* mode)

– This function should open a file with the specified filename and mode (e.g., "r" for read, "w"
for write) and return a file pointer. If the file fails to open, it should print an error message
and return NULL.

– void close file(FILE* file)

– This function should close the given file pointer and print an error message if the file could
not be closed.

– void sort(int* array, int length)

– This sort an integer array

– void sort(float* array, int length)

– This sort an float array

– If you find any other frequently used function, then write them.

� Create a suitable menu to test the above functions

Note: The above codes (#0501 to #0505) will be used in the future assignments

Problem #0506: String concatenation

In the C programming language, ellipsis is a syntax that allows functions to accept an arbitrary number
of arguments. Using ellipsis

1. Write a function that takes an arbitrary number of strings and concatenates them. Finally, return
the concatenated string. Example:

Input Output

tcg crest iai tcgcrestiai

C requires practice Crequirespractice

10 20 30 40 50 1020304050

2. Write a function that takes arbitrary number of strings and concatenate them but keep a separator
symbols (‘ ’, ‘*’, ‘-’, etc.) between the input strings. Finally, return the new string. Example:

Input Output

- tcg crest iai tcg-crest-iai

C requires practice C requires practice

* 10 20 30 40 50 10*20*30*40*50
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3. Write a main function and initiate 5 strings. Then call the above function passing first 1, 2 , 3, 4
and 5 strings respectively. Display the output strings on the terminal.

Restriction: You can not use <string.h> library.
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