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How To Study
Do the homeworks(Surprise surprise “:D)

Quizzes on Moodle(do not give any bonus)

Official Script

In case you have problems with German -> PVW Script

Ask questions to me

Ask questions on Moodle

Ask questions on Discord

Come to the lectures even if you are lost(topics change)

https://vis.ethz.ch/de/services/pvw-scripts/
https://discord.gg/eth-dinfk
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Exam
On the computer(in ONA, HG G1 etc.) 

180 minutes

Programming + Theory in the same time

Following may change, no guarantees:

%50 Short Questions(True/False, MC, Fill in the gaps) 

%25 Theory Task - Proving

%25 Programming

Hard to manage the time, really hard

Very similar to Minitests

Very similar to Theory Sheets

1 Probability DP Task + 1 MaxFlow Task

3 pages of Formelsammlung



Minitest Next Week
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First three lectures are relevant

Bring Laptop OR use Tablet with Web Browser, not the Moodle App
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k-connected(k-zusammenhängend)

|𝑉 | ≥ 𝑘 + 1

∀𝑋 ⊆ 𝑉 , |𝑋 | < 𝑘 : 𝐺[𝑉 \ 𝑋] is connected

You must delete at least k-vertices to make the graph disconnected



k-edges-connected (k-kanten-zusammenhängend)

 |𝐸| ≥ 𝑘 + 1

 ∀𝑋 ⊆ 𝐸, |𝑋 | < 𝑘 : (𝑉 , 𝐸 \ 𝑋) is connected



Theorem(Menger)
A graph is k-connected if and only if for all 𝑢, 𝑣 ∈ 𝑉 , 𝑢 ≠ 𝑣 there exist at least 𝑘 
internally-vertex-disjoint u-v-paths. (only 𝑢, 𝑣 may appear on multiple paths)



Theorem(Menger)
A graph is k-edge-connected if and only if for all 𝑢, 𝑣 ∈ 𝑉 , 𝑢 ≠ 𝑣 there exist at 
least 𝑘 edge-disjoint u-v-paths. (no edges may appear on multiple paths)



There exists a vertex with degree < k
Is the graph k-connected?



Connected <= edge-connected <= minimum degree



Correct or Not?

Edge-disjoint-u-v-path -> vertex-disjoint-u-v path



Correct
K-connected -> k-edge-connected

Not Correct
K-connected <- k-edge-connected



Cut vertex = Articulation point = Artikulationsknote
articulation point is a node whose removal increases the number of connected 
components in the graph



Cut edge = Bridge = Brücke
bridge is an edge whose removal increases the number of connected components 
in the graph



Correct or Not?

Each articulation point is incident to at least one bridge



Correct or Not?

Each bridge has one articulation point as an end-point



DFS-LOW Values
l𝑜𝑤[𝑣] = minimum dfs number of all vertices reachable from 𝑣 via arbitrarily many 
edges in the search tree and at most one other edge that is in the graph





Who are the kids of root in dfs tree?
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Who are the kids of node with dfs value 8 in dfs tree?



Can the Rest-Edges(Rest-Kanten) be a bridge?



v is an articulation point if and only if

I) 𝑣 = root and v has degree ≥ 2 in the search tree T
OR
II) 𝑣 ≠ root and ∃𝑤 ∈ 𝑉 with {𝑣, 𝑤} ∈ 𝐸(𝑇) : low[𝑤] ≥ dfs[𝑣].



{𝑢, 𝑣} is a bridge if and only if 

I) (𝑢, 𝑣) ∈ 𝐸(𝑇) ∧ low[𝑣] > Dfs[𝑢]



Cut edge = Bridge = Brücke
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Graph is eulerian(eulersch) if it contains an Eulerian Tour 

A connected graph 𝐺 = (𝑉 , 𝐸) is Eulerian if and only if all vertices in 𝐺 have even 
degree.
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Hamiltonian Cycle
finding a cycle in a graph that uses each vertex exactly once.

NP-Complete: no polynomial time algorithm known, but given a possible 
solution we can check in polyn. Time whether it’s correct or not

A grid graph with 𝑚 rows and 𝑛 columns contains a Hamiltonian cycle if and only 
if 𝑚 · 𝑛 is even.

Hypercubes of any dimension 𝑑 ≥ 1 contain a Hamiltonian cycle.


