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g(n) = O(f(n)
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Remove noise and add 
asymptotic notation

Sort
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Again: remove noise and 
add asymptotic notation

Resulting match:
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This runs n times

For every time the above runs, this 
line runs (n-i) times 
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3b

Runs n*n times

Runs n*n times

Can not run more than n*n times
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Runs n*n times

Runs n*n times

Can not run more than n*n times

Since the for-loop runs n times, MURRAY must 
have a runtime of O(n)
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Assignment 2



Graph G = (V, E)
V = nodes

E = Edge - connects a pair of nodes
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Trees

An undirected graph is a tree if it is connected and does not contain a cycle



Rooted trees
Given a tree T, choose a root node r and orient each edge away from r

Models hierarchical structure



Binary trees

Binary tree has a maximum of 2 child nodes from each node 



Graph traversal



BFS - Breadth First Search

● Implements a FIFO-list
○ First-in-first-out

● Expands nodes with least debth first



Example

● White nodes = undiscovered
● Gray nodes = discovered
● Black nodes = all neighboring nodes detected 









DFS - Depth-First Search

● Implements LIFO list
○ Last-in-First-out

● Expands all nodes along one path, 
before expanding any nodes on the 
next path



Comparison



Topoligical sorting

Linear ordering of it's vertices, such that for every directed edge uv from vertex u 
to vertex v, u comes before v in the ordering




