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Quiz



Mid Semester Feedback



Exercise Sheets

• Exercise Sheet 6 feedback left for next time 

• Exercise Sheet 7 peergrading  

• 7.5 this week  

• Emails will be sent 

• New groups for Exercise Sheet 7,8 and 9 !



Graph Definitions



Graph



Graph
Node / Vertex
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Graph
Edge
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Graph
Undirected / Directed Graph
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Graph
adjacent / incident
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• vi and vj are adjacent iff : 

• vi and ek are incident iff : 



• deg(v) : The degree of a vertex v of a graph is the number of edges 
incident to this vertex, with loops counted twice. 

• In directed graphs: 

• in-degree deg−(v)  

• out-degree deg+(v)
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Graph
Walk vs Path
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walk 

path 

Is it a walk? Is it a path? 

(5, 1, 3, 2, 1)

(5, 1, 3)

✅ ❌ 

✅ ✅ 



Graph
Closed Walk vs Cycle
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walk 

Cycle 

Is it a closed walk? Is it a cycle? 

(5, 1, 3, 1, 5)

(1, 3, 2, 1)

✅ ❌ 

✅ ✅ 

Closed 



Graph
Eulerian Walk / Closed Eulerian Walk
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Is there an eulerian walk ? (1, 2, 3, 1, 5)✅ 

❌ 

Eulerian 
Walk

Closed 
Eulerian Walk

Is there a closed eulerian walk ? 



Graph
Eulerian Walk / Closed Eulerian Walk
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(1, 2, 3, 1)✅ 

Eulerian 
Walk

Closed 
Eulerian Walk

Is there a closed eulerian walk ? 



Graph
Hamiltonian Path / Hamiltonian Cycle
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Is it a hamiltonian path? Is it a hamiltonian cycle?

(5, 1, 2, 3, 4) ✅ ❌ 

✅ 

Hamiltonian 
Path

Hamiltonian 
Cycle

(5, 1, 2, 3, 4, 5) ❌ 



Graph
Connectivity
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Graph
Connectivity
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Graph
Tree

A connected graph is a tree iff it has exactly m= n−1 edges.



Graph
Handshaking Lemma



Graph
Eulerian Lemmas

∃ Eulerian Closed Walk

G is connected  

and 

every vertex has even degree

⟺

∃ Eulerian Walk
<= 2 vertices have odd degree 

(start and end)
⟺

Ausser für Start- und Endknoten gilt :    #hin = #weg



Graph
Definitions



Let’s take a break



Graph
Short Proofs



Graph
Exam Question



Graph Definitions
Exam Tipps

• T/F or a proof !  

• Know all of the definitions  

• Don’t mix up similar ones, realise connections! 

• walk , closed walk , eulerian 

• path , cycle, hamiltonian 

• Gain an intuition 
• Don’t rush ! Don’t gamble !   

• Do this by actually coming up with short proofs !  

• Practice ! 



Next Week



Questions

Nil Ozer

Feedbacks , Recommendations



Additional Slides
Euler(G)


