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Some Problems that can be solved using graphs
1. Suppose you run a day care for an office building and there

are seven children A, B, C, D, E, F. we need to assign a locker 

where each child's parent can put the child's food. The children 

come and leave so they are not all there at the same time. You 

have 1 hour time slots starting7:00 a.m. to 9:00 am.A star in the

table means a child is present at that time. What is the minimum

number of lockers necessary? Show how you would assign the lockers

2.We want to schedule a training programs with following training modules for employees:

A,B,C,D,E,F,G,H

Following pairs of training modules have no common employee:

A‐B,B‐C,A‐D,A‐E,B‐E,E‐F,A‐F,B‐F,D‐F, A‐G,A‐H,B‐H,C‐H
How many minimum training slots are needed?

3. Map coloring:

Color the states so that no two adjacent states have same 

color. What is the minimum number of colors to be used?
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Graph Algorithms: Breadth First Search

Complexity = O(|V| +|E|)
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BFS in action
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Graph Algorithms: Depth First Search

Complexity

= (|V| +|E|)
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DFS in action
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Graph Algorithms: Kruskal’s MST 
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Graph Algorithms: Kruskal’s MST (pseudoC) 

Time complexity = O(mlogn)

|v| = n, |E|=m

See Chapter 21 in the book for Union and Find-Set operations
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Graph Algorithms: Prim’s MST 
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Graph Algorithms: Prim’s MST (pseudoC) 

Time Complexity (using binary Min-Heap):

O(|E|log|V| + |V|log|V|)
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Single Source Shortest Path
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Single Source Shortest Path: Bellman-Ford
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Single Source Shortest Path: Dijkstra

Not applicable to graph with –ve weights
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Dynamic Programming: Rod cutting
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Dynamic Programming: Rod cutting

 Without Dynamic Programming
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Dynamic Programming; Rod Cutting

 With Dynamic Programming
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Dynamic Programming: Matrix Multiplication
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Matrix Multiplication: Bottom up, iterative
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Dynamic Programming: LCS
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Approximation Algorithm: Subset Sum

Approximation Algorithm
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Approximation Algorithm: Setcover

Note: TSP is also covered in the class, in addition we discussed, P,NP, 

NP complete and NP hard, cook Levin theorem, and idea of reduction


