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Week 11
Minitest 6

Dynamic Programming

Applications of Networks and Flows with Exercise

Min-Cut

Smallest Enclosing Circle





Minitest 6



Dynamic Programming 
Exercises Recap
Neighbourhood Burglary, Airport Security



Networks and Flows
Recap
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…
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Networks and Flows

→ Let’s see this in an exercise



Exercise S11
Flows









Networks and Flows
Recap
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Applications of
Networks and Flows



Applications of Networks and Flows

You have seen in lecture:



Applications of Networks and Flows

What you will 100% use it for:

“Computer Networks” lecture FS26
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What you will 100% use it for:

“Computer Networks” lecture FS26



Applications of Networks and Flows

What you will 100% use it for:

“Computer Networks” lecture FS26



Exercise S12
“Integrality and Matching”
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Previously: 



Algorithms – Highlights

Previously: 
Probability Theory



Algorithms – Highlights

Previously: 

Randomised 

(non-graph)

Algorithms

Probability Theory
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Randomised Deterministic



Algorithms – Highlights

Randomised Deterministic



Min-Cut



Min-Cut
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Min-Cut

Runtime of finding maximum flow in O(m*n*logn)                         

using Dynamic Trees n-1 times:

→ Use randomised algorithm to be faster than this 



Min-Cut

Edge contraction:



Min-Cut
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Min-Cut

Runtime of finding maximum flow in O(m*n*logn)                         

using Dynamic Trees n-1 times:

→ Use randomised algorithm to be faster than this 



Min-Cut



Min-Cut



Min-Cut

Now we repeat this process, and eventually:

(Details in lecture/script on page 197)

We achieve O(n2poly(logn)) runtime 

Key: Cut(G) always looses the most success probability in the last 
few steps and by iterating over these separately (bootstrapping), we 
don’t have to redo the whole process at every failure in the last steps.



Smallest Enclosing Circle
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