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Week 1
Mini Quiz

Articulation Points & Bridges (with Exercise)

Cycles

Exercise Preview



Infos

Feel free to contact me:

▪ tistucki@student.ethz.ch

▪Discord: timostucki

Material: 

▪ timostucki.com



About this exercise group

▪ Listed as focus group
▪ Focus on helping you pass the exam (and get a good grade!)
▪ Teaching will be centred around preparing you for the exam → less time for 

in-depth understanding of theory and hard proofs, more time for exercise 
walk-throughs and what’s most important for the exam

▪ I’m there for you if you are struggling
▪ Never hesitate to ask questions!

▪ Contact me

▪What I will not do
▪ Skip material
▪ Go at a slower pace in the sense that we fall behind with material

(In my opinion, a focus group should neither give you false comfort nor put 
you at a disadvantage)
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Mini Quiz Recap



!!! IMPORTANT !!!

We can always isolate a vertex of 

minimal degree by removing all 

its incident edges 

We can always remove a given 

edge by removing one of the 

vertices it is incident to

vertex-connectivity ≤ edge-connectivity ≤ minimal degree



!!! IMPORTANT !!!

vertex-connectivity ≤ edge-connectivity ≤ minimal degree

Minimal degree does not give 

guarantees on edge-connectivity

Edge-connectivity does not give 

guarantees on vertex-connectivity



Graphs for easy counterexamples:



Articulation Points & 
Bridges



Articulation Points & Bridges



Articulation Points & Bridges



Articulation Points & Bridges !!! IMPORTANT !!!



Articulation Points & Bridges !!! IMPORTANT !!!



Articulation Points & Bridges
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Articulation Points & Bridges
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Articulation Points & Bridges



Articulation Points & Bridges

But why?



Exercise S2.1





Cycles



A&D Recap

"non-distinct" 

vertices

distinct vertices

- walk path

endpoints must be 

the same

closed walk 

(German: Zyklus)

cycle (German: 

Kreis)



Cycles

Hamiltonian Cycle

▪A cycle that contains every vertex exactly once 

Eulerian Cycle

▪A closed walk that contains every edge exactly once

G has a Eulerian cycle ⟺ G is connected and every vertex has an even degree



Cycles



Cycles



Cycles

One of the interesting properties of 
the Petersengraph: 

▪ There is a Hamiltonian path 
starting from every vertex       
(, and still, there is no 
Hamiltonian cycle)



Graphs for easy counterexamples:



Cycles



Cycles



Cycles



Cycles



!!! IMPORTANT !!!



Cycles



Cycles



Cycles



Cycles



Exercise Preview





A general approach

▪Understand the property P you need to prove

▪ Try to map the problem onto a different one (on a different graph G’) 
s.t.

P’ holds for G’ → P holds for G (1)

▪Construct the new graph for which a modified property P’ is easier 
to prove

▪Prove P’

▪Make use of (1)
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