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Instructions:

1. Keep this assignment ready before the next class.

Problem Statement

Given a graph G = (V,E), where V is the set of vertices and E is the set of edges, the input specifies the
number of vertices n and the edges in the graph. The task is to implement a graph structure using an
adjacency list represented by linked lists and to write functions for reading, initializing, updating, and
querying the graph.

Input File Format

The input file contains the following:

� The first line contains n, the number of vertices in the graph.

� Each subsequent line contains two integers ai and bi separated by a space, representing an edge
between vertices ai and bi.

Tasks and Implementation

1. Graph Structure Definition

Define the graph using the typedef structure with the following fields:

typedef struct Node {
int ver tex ;
struct Node *next ;

} Node ;

typedef struct graph t {
int n ; // Number o f v e r t i c e s
Node **AdjLi s t s ; // Array o f po in t e r s to adjacency l i s t s

} Graph ;

2. Functions to Implement

1. Read n from the input file: Write a function to extract the number of vertices n from the input
file.

int read n (FILE * f i l e ) ;

2. Initialize the Graph: Allocate memory for the adjacency list array.
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Graph* i n i t g r aph ( int n ) ;

3. Add Edges to the Graph: Insert edges into the adjacency list using a function.

void add edge (Graph *graph , int a , int b ) ;

4. Read Edges from File: Read all edges from the file and populate the adjacency list using
add edge.

void r ead edges (Graph *graph , FILE * f i l e ) ;

5. Display the Graph: Print the adjacency list representation of the graph.

void d i sp l ay graph (Graph *graph ) ;

6. Display Neighbors of a Vertex: Given a vertex k, print all its neighbors.

void d i sp l ay ne i ghbo r (Graph *graph , int k ) ;

Example Input and Output

Input File (graph input.txt):
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0 1

0 2

1 2

1 3

3 4

Output:

Adjacency List:

Vertex 0: 1 -> 2

Vertex 1: 0 -> 2 -> 3

Vertex 2: 0 -> 1

Vertex 3: 1 -> 4

Vertex 4: 3

Neighbors of Vertex k = 1:

Neighbors of Vertex 1: 0, 2, 3
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