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Ql.

* Describe an efficient implementation of the Eulerian graph algorithm
discussed in Section 7.2. The algorithm should run in linear time and
space. (Given an undirected connected graph G=(V,E) such that all the
vertices have even degrees, find a closed path P such that each edge

of E appears in P exactly once.)



Ql. : ® :

Algorithm Eulerian_ Path(G, v){

Input: G = (M, E)

initial Path
if any degree of edge is odd or @: JAlgorithm Euler(G, v):

for (v, w) in G:
remove (v, w) in G

return false;
else:
Euler(G, v)

Euler(G, w)

return Path add v to Path



Q2.

* Design an algorithm to find a vertex in a connected undirected graph
whose removal does not disconnect the graph. The algorithm should
run in linear time. (Do not use the biconnected components

algorithm.) As a consequence, prove that every connected graph
contains such a vertex.



Q2.

* Apply DFS on connected undirected graph, all the leaves are answer
candidates. Because we know that if we remove the DFS tree’s leaf,
the remaining tree still be connected. And DFS tree must has more
than one leaves.

* We can apply DFS on any connected undirected graph, so we know
every connected graph contains such a vertex.

Graph DFStree




Q3.

* A directed Eulerian circuit is a directed circuit that contains each edge
exactly once. Prove that a directed graph contains a directed Eulerian
circuit if and only if the indegree of each vertex is equal to its
outdegree, and the underlying undirected graph is connected. Design
an efficient algorithm to find such an Eulerian circuit if it exists



Q3.

* Prove a directed Eulerian Circuit -> indegree = outdegree & conntected
* ‘Etraverseig{iilgraphlif » & H—{EREHYR g MHE N A E S e —X

* Indegree = outdegree

* W H N PR 2%

* Connected



Q3.

* Prove indegree = outdegree & conntected -> a directed Eulerian
Circuit
 Assume G = (V, E) contains m vertices

* Inductive Hypothesis: —{[&| < m {EE5HYA & » IF H H connected H.
indegree = outdegree > H.fJ5 Eulerian Circuit H F/fIH17E 40 o] +% 21 23 {[#
circuit

o PEfAEE—(EEE v FE4A traverse » HE[$RE]—([ circle P [M[E[H L (A
indegree = outdegree, connected ) - R P 76 G #f% » RIS G H
vertices EE /N m HAGZhindegree = outdegree, G4, G,... 77 5 Ky
connected graph
 }£#& Inductive Hypothesis FfH17EB L2 Gy, G5... ’j Eulerian circuit
« EEJf traverse circle P » & 4%iE F(E G; Fi#E L traverse H: Eulerian circuit >
=l v IR EERZRGFE GHY Eulerian circuit - B



Q4.

* Find necessary and sufficient conditions under which the set of edges
E of an undirected graph G = (V, E) can be partitioned into disjoint
subsets Ey, ..., Exsuch that each E; corresponds to a simple cycle.
Design an efficient algorithm to find such a partition in graphs that

satisfy these conditions.



Q4.

 {&&{4 : Eulerian Graph

AN FEulerian Graph 2 /D al&—({fEcircle » & T HEE—1E circle » {EH{X
R el N —{[&Eulerian Graph

* Algorithm :
» MAHQ1HY T /A E ] —{[Elclose path P

* fEPHEREERAVEL T o T RN B
» Ex: (A,B) (B,C) (C,D) (D,E) (E,C) (C,F) (F, A)




