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solving engineering pProblems efficiently

a.

Find the worst case,
following code
#include <stdio.h>
#include <stdlib.h>
typedef struct {

int *arr;

int capacity;

int size;
} DynamicArray;
DynamicArray* createArray(int capacity) {

DynamicArray* array = (DynamicArray‘)malIoc(sizeof(DynamicArray));

array->arr = (int*)malloc(capacity * sizeof(int));

array->capacity = capacity;

array->size = 0;

return array;
} A
void insert(DynamicArray* array, int element) {

if (array->size == array->capacity) {

= ity *= 2; g . L,
:::;:frp :c(i‘nyt‘)realloc{arrav->am array->capacity * sizeof(int]);

)

array->arr(array->size++] = element;

void delete(DynamicArray* array, int index) {
if (index < 0 | | index >= array->size) {
printf("Invalid index\n");

return; y

for (int i = index; i < array->size - 1; i++) { Saoiars
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>arrli] = array->arr(i+ 1J;

array-
) ize-; }

array->size-; )
void prin(Arrav(DvnamncA'rrayr array) {
for (inti=0;i< a(ray->slze'; i++) {
printf("%d ", array->arr(il);

)
printf("\n");

A in
'mDr::;n(u)ic(Array‘ array = createArray(5);
insert(array, 10);

insert(array, 20);

insert(array, 30);

insert(array, 40);

insert(array, 50);

insert(array, 60);

printArray(array);

delete(array, 2);

printArray(array);

handle patient data efficiently. The system needs to sort patient records by various
attributes, such as patient ID, name, and appointment date. With a growing number
of patients, the dataset is expected to reach tens of thousands of records. The
primary requirement is to sort patient records by appointment date for scheduling
and reporting purposes. The System must also support sorting by patient ID and
name as needed. The development team wants to choose a stable sorting
technique, making it suitable for larger datasets and the time complexity is less than
mdﬂ *|#neertime. Identify and write the suitable sorting algorithm, example and its time
complexity. [ Consider only patientiD as input]

books. The system will allow librarians to sort books by bookid, title, author, and
publication year. The library expects to handle a dataset of around 500 books, with

4. | Apublic library is developing a cataloging system to manage and sort its collection of

\
team considers Insertion Sort due to its advantages in specific contexts, particularly

return 0;
}
b. Arrange the following growth rates from slowest to fastest. o
8n’, logsn,n!,3",20n,2 ,log;n, n*® 5

74 Given the recurrence relation expression T(n) = 2T(n/2) + n. Identify the suitable 10F |28 Ivs

recursive algorithm and find the time complexity using substitution method and

recursive tree method.
3 A healthcare provider is developing a medical records management system to ( 10 | 3 | 3
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a. Implement Insertion sort (only sorting

for smaller datasets or nearly sorted dat der only bookid as input]

ing li ' Consi
function and display function) using linked list. [

ing: 5 4
S. |a. Forthe expression tree given below, do the following:

i.  Extract the infix expression it representS? B
ii.  Find the corresponding prefix a.nd postfix e;p_ 10.c=2 d=130,e=10
iil.  Evaluate the infix expression, given a = 30, b = 10, :

B . «

b. Consider the binary search tree given below. Now do the following operations:
/ L. Find the result of in-order, pre-order, and post-order traversals,
/ ii.  Show the deletion of the root node

/ iii. Insert 11,22, 33, 44,55, 66, and 77 in the tree
{ Write an algorithm for in-order » pre-order and post-order traversals
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