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Week 10
Sort and Select

Networks and Flows with Exercise

Long Paths





CodeX Tutorial next
exercise session?



Quickselect
Optional Recap
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Sort and Select



Hase-Igel
“2.8.5 Finden von Duplikaten” im Skript
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Previously: 
Probability Theory
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Previously: 

Randomised 

(non-graph)

Algorithms

Probability Theory
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Randomised Deterministic
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Randomised Deterministic
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…
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Networks and Flows

→ Let’s see this in an exercise



Exercise S11
Flows
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Long Paths
Summary



Long Paths

→ LONG-PATH is very likely not solvable in polynomial time



Long Paths

New problem: 

“short long paths”

Now we’re looking for paths of length B = log n

→ We use probabilistic Colour Coding
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Long Paths

▪Seems familiar?



Long Paths

▪Seems familiar?

Remember exponential-time Hamiltonian cycle algorithm:



Long Paths
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Long Paths

Here we only iterate over sets of colours i.e. of max. size k

→ Algorithm is only exponential in k and not in n or m



Long Paths

(Since the colouring is probabilistic, we need to use error prob. 
reduction to lower the prob. of a k-1 length path not being colourful and 
not found. Consider the lecture/script to recap the details and proof)



Long Paths

For k in O(log n) this is polynomial in n 
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