Efficient Algorithms and Programming

ee
Thereferenceso thetextbookin parenthesiseferto theseconceditionof thebook.

Readingbefore Monday Septemberl7th

You shouldhave readChapter22 (chap.21) excluding subsectior22.4 (21.4)and 24
(chap.23) beforeMondaySeptembef 7th.

Exercisesfor Monday Septemberl7th
1. Exercise22.2-2,22.3-1,and22.3-2(21.2-2,21.3-1,21.3-2).

2. Exercise®4.1-4,24.1-5,24.2-2,24.2-3,24.2-4and24.2-5(23.1-4,23.1-5,23.2-
2,23.2-3,23.2-4and23.2-5).

Solve thefollowing problem:

Let G = (V, E) beaconnectedundirectedandweightedgraph.Let H bea sub-
graphof G thatdoesnot containary cycles.Describeanefficientalgorithmto find the
minimumspanningreeT thatincludesH asasub-graphGivetheasymptotiauntime
of thealgorithm.

Programming assignmentfor Friday September28th

Write a program(in C, C++, Java, ML, or . ..) thatimplementsoneof the algorithms
for computingminimum spanningtrees. Chooseone of the following threepossible
implementations:

e Kruskal'salgorithmasdescribedn p. 505.
¢ Prim’salgorithm(p. 509)with the priority queueimplementedasabinary heap.

¢ Prim’salgorithmwith the priority gueuegmplementedisaFibonacciheap.(You
shouldonly do thisif you alreadyhave animplementatiorof a Fibonacciheap!)

Testyour implementatioron someof the graphsavailablefrom the courseWeb-page.
Noticethatthesamplegraphsaredirected while theminimumspanningreealgorithms
work on undirected graphs.Sofor eachedge(u, v) in thefile, you shouldinsertboth
(u,v) and (v,u) in the graph. If both (u,v) and (v, u) existsin the file, we define
the weight of the edge{u, v} to be max(w(u,v), w(v,u)). Self-loops(edges(u, w))
shouldbeignored.

Statefor eachgraphwith n, verticestheruntimeandthetotalweightof thespanning
tree. Plot the runtimesin a graphasa function of the numberof vertices. Do your
experimentorrespondo whatyou would expect?

Handin aprint-outof the program theweightsof theminimumspanningrees the
plots,andyour commentgo the plots.



Readingfor next week

You shouldreadChapter26 (chap.25) excluding section26.4 (this sectionhasbeen
eliminatedin the secondedition of the textbook) for Monday Septembe@4th. The
FLOYD-WARSHALL algorithmis the mostimportantpart, but you shouldalso read
aboutthe JoHNSON algorithmsinceit is extremelyelegantin theway it combineghe
algorithmsBELLMAN-FORD andDIJKSTRA.
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