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Problem Set 10 Solutions

MIT students: Thisproblemsetis optionalandneednotbeturnedin. Solutionswill beavailable
oneweeklater.

SMA students: Thisproblemsetis optionalandneednotbeturnedin. Solutionswill beavailable
oneweeklater.

Reading: Chapters26

Youwill oftenbecalleduponto “giveanalgorithm” to solveacertainproblem.Yourwrite-up
shouldtake the form of a shortessay. A topic paragraphshouldsummarizetheproblemyou are
solvingandwhatyour resultsare.Thebodyof youressayshouldprovide thefollowing:

1. A descriptionof thealgorithmin Englishand,if helpful,pseudocode.

2. At leastoneworkedexampleor diagramto show morepreciselyhow youralgorithmworks.

3. A proof (or indication)of thecorrectnessof thealgorithm.

4. An analysisof therunningtimeof thealgorithm.

Remember, your goal is to communicate.Graderswill be instructedto take off pointsfor convo-
lutedandobtusedescriptions.

Exercise 10-1. Do exercise26.1-5on page650of CLRS.

Solution:
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Exercise 10-2. Do exercise26.1-9on page650of CLRS.

Solution:

Streetsareedges,cornersarevertices,houseis source,schoolis sink,all capacitiesare1, andyou
wantto know if thereis aflow of value2.
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Exercise 10-3. Do exercise26.2-3on page663of CLRS.

Solution:
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is theminimumcut for theflow. Augmentingpaths(c) and(d) cancelflow
previouslyshippedby (b) and(a) respectively.

Exercise 10-4. Do exercise26.2-5on page663of CLRS.

Solution:

Any flow in thesingle-sourcesingle-sinknetwork correspondsto a flow in themultisourcemulti-
sink network with thesameflow. Sinceany flow in themultisourcemultisink network is finite, so
is any flow in thesingle-sourcesingle-sinknetwork.

Alternatively, a cut canbe constructedseparatingall the sourcesfrom all the sinks. Only edges
from theoriginal network crossthecut. Thusthecapacityof thecut is finite andany flow in the
single-sourcesingle-sinknetwork is finite.

Exercise 10-5. Do exercise26.2-8on page664of CLRS.

Solution:

Let
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be a maximumflow on K . Either
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flow). Augmentingalong b resultsin a new graph Kdc with maximumflow
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suchaugmentationstheresultinggraphcannolongerbeaugmented,

andthealgorithmterminates.


