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Graphs and Minimum Spanning Tree Algorithms



Graphs

• In mathematics, graph theory is the study of 
graphs, which are mathematical structures used 
to model pairwise relations between objects.  

• A graph in this context is made up of vertices 
(also called nodes or points) which are 
connected by edges (also called links or lines).

https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Graph_(discrete_mathematics)
https://en.wikipedia.org/wiki/Vertex_(graph_theory)
https://en.wikipedia.org/wiki/Glossary_of_graph_theory_terms#edge


Graphs in Computer Science

• A Graph is a non-linear data structure consisting 
of nodes and edges.  

• The nodes are sometimes also referred to as 
vertices and the edges are lines or arcs that 
connect any two nodes in the graph.



Real-life Problems

• Graphs are used to represent networks.  

• Paths in a city 

• Telephone Network 

• Social Networks (Linkedin,Facebook)



Undirected and Directed Graphs 



Complete, Dense and 
Sparse Graphs



Graph Representations



Graph Representations - II



Weighted Graphs



Paths and Cycles



Special Graphs - Trees





Minimum Spanning Tree



Greedy Algorithms
• Greedy is an algorithmic paradigm that builds up a 

solution piece by piece, always choosing the next 
piece that offers the most obvious and immediate 
benefit.  

• Greedy algorithms are used for optimization 
problems. An optimization problem can be solved 
using Greedy if the problem has the following 
property: At every step, we can make a choice that 
looks best at the moment, and we get the optimal 
solution of the complete problem. 



Greedy Algorithms



Prim’s Algorithm











C Code for Prim’s Algorithm



C Code for Prim’s Algorithm



C Code for Prim’s Algorithm



Kruskal Algorithm



Kruskal Algorithm







C code for Kruskal’s Algorithm



C code for Kruskal’s Algorithm



Prim vs Kruskal


