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% B.S. in Computer Science / Fifth Semester — Fall 2023
Subject: Design & Analysis of Algorithms paper: DC-321 Time: 3 hrs. Marks: 60

THE ANSWERS MUST BE ATTEMPTED ON THE ANSWER SHEET PROVIDED

(6x5=30)

Q.1. Answer the following short questions:

A)  What s hashing? What does it mean by quadratic probing? ,
8)  Show step-by-step execution of Kruskal’s minimum spanning tree Algorithm for the graph given below where

start vertex Is vertex-1.

Fill-in the required information about following sorting algorithms.
Best Case Worst Case

c)
In-place Stable

Algorithm

l Insertion Sort

F\eap Sort
MergeSort— .- - < e
Quick Sort

Bubble Sort
D)  Discuss about small-omega (1)) asymptotic notation. What this notation represents?
€)  Sortthe following data using quick-sort. Show detailed working to get full credit.

240, 6, 13, 45, 56, 8, 66, 44, 5, 23
F)  Whatis meant by priority queue? Which data structures can be used for implementations of priority queues?

Q.2. Answer the following questions. (3x10=30)

Show step-by-step execution of D‘M'O:loorﬂhm to find shortest paths starting from vertex S.

A)

8) Whatare thethreecasesof fiiastertheorem? Give examples of solving reZUrtence retation for each me
€)  Write pseudo-code or C/C++ code to find strongly-connected-components in a given graph?
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— Pseudocode for depth-first search

Here is the pseudocode for the depth-first search algorithm:

DFS(graph, startNode):
Initialize an empty stack S
Initialize an empty list Visited

Push startNode onto S

hile S i1s not empty:
currentNode = top of S

f currentNode is not in Visited:
Mark currentNode as visited (add it to Visited)

foundUnvisitedNode = false
- for each node N that is adjacent to currentNode:
if N is not in Visited:
—_ Push N onto S
foundUnvisitedNode = true

break

if foundUnvisitedNode is false:
Pop currentNode from S
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#include<iostream»
#include<list>
#include<map>
using namespace std;

class GraphStructure {
map<int, bool> visitedNodes;
map<int, list<int>> adjacencylList;

public:
void addEdge(int nodel, int node2);
void DFS(int startNode);

}s

void GraphStructure::addEdge(int node1l, int node2) {
adjacencyList[nodel].push_back(node2);
}

void GraphStructure::DFS(int startNode) {
visitedNodes[startNode] = true;

cout << startNode << " ";

for(auto nextNode : adjacencyList[startNode]) {
if (!visitedNodes[nextNode]) {

. DFS(nextNode) ;

}

int main() {
GraphStructure graph;
graph.addedge(1, 2);
graph.addEdge(1, 3);
graph.addedge(1, 4);
graph.addEdge(4, 3);
graph.addEdge(3, 5);

cout << "Depth First Traversal of 1st graph: ";
graph.DFS(1);

GraphStructure graphl;
graphl.addEdge(3, 7);
graphl.addEdge(3, 4);
graphl.addEdge(4, 8);

cout << endl;
cout << "Depth First Traversal of 2nd graph: ";
graphl.DFS(3);

GraphStructure graph2;
graph2.addedge(9, 5);
graph2.addEdge(5, 4);
graph2.addedge(5, 3);

cout << endl;
cout << "Depth First Traversal of 3rd graph:
graph2.DFS(9);

return 0;



