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Quiz



● incident
● adjacent
● DAG
● Indegree
● Outdegree
● reachable



Check with DFS if G is connected



Check with DFS if G is acyclic



Check with DFS if G is a tree



You have to complete n courses. There are m requirements of the form "course a 
has to be completed before course b". Your task is to find an order in which you 
can complete the courses.



Topological Sorting



Task-1

Find the length of longest path in a directed acyclic graph.





Task-2

A game has n levels, connected by m teleporters, and your task is to get from level 
1 to level n. The game has been designed so that there are no directed cycles in 
the underlying graph. In how many ways can you complete the game?



A game has n levels, connected by m teleporters, and your task is to get from level 
1 to level n. The game has been designed so that there are no directed cycles in 
the underlying graph. In how many ways can you complete the game?



G = (V,E) is a graph with |V| >= 1 Nodes.
Following Expressions are equivalent!
a) G is a tree
b) G is connected with no cycles
c) G is connected with |E| = |V| - 1
d) G has no cycles and |E| = |V| - 1
e) For all x,y in V: G has exactly one x-y-Path











Petersen Graph

Hamiltonian path starting from every vertex

No hamiltonian cycle













8.5 (Bonus Task)



(b) If every vertex of G has at least ⌈n/2⌉ neighbors, then G is connected

(c) If G contains a Hamiltonian cycle C, then any other Hamiltonian cycle of G 
must contain an edge from C.

(d) For every graph G with n ≥ 2, there must be at least two vertices with the same 
degree.



(e) Suppose in a graph G, for every path of length at least 2, the sum of the 
degrees of the vertices in the path is even. Then G has an Eulerian walk.

(f) Let G be a connected graph. Suppose that deleting any edge of G does not 
disconnect the graph. Then deleting any vertex of G does not disconnect the 
graph. (When deleting a vertex, we also remove all edges incident to the vertex.)



Peer Grading

Exercise 8.1


