
4 Traveling Salesman4.1 Basi
 Sear
hGiven the graph above, determine the number of distin
t partial paths ex-plored starting at S to rea
h the goal node. Assume that you examine 
hildrenin alphabeti
al order when given no other information.1) Depth-�rst Sear
h2) Breadth-�rst Sear
h4.2 Optimal Sear
hUsing straight line as-the-
row-
ies as an estimate of distan
e, �nd the short-est path with1) Bran
h-and-bound2) A*Giving the shortest path and number of distin
t partial paths explored4



Node Distan
e to GoalS 10B 8A 8D 6C 6.5E 6.5G 4F 4.5H 4.5I 3J 3Table 1: As-the-
row-
ies distan
es to goalstarting at S to rea
h the Goal.4.3 Geneti
 AlgorithmsFormulate traveling salesman as a geneti
 algorithm.4.3.1 Part ADe�ne the genes, 
hromosomes, and measure of quality.4.3.2 Part BDe�ne a basi
 mutation operator and a 
rossover operator.4.3.3 Part CWhat would 
onstitute a good initial population of one individual?4.3.4 Part DThe 
onstraints on TSP 
ause some problems for the 
lassi
 mutation and
rossover operators. Give one problem for ea
h operator.5



4.3.5 Part EBe
ause the problems with the usual implementations of mutation and 
rossover,most people who try to solve TSP with GA's implement a new \permuta-tion" operator. Explain why a permutation operator might be good 
hoi
efor evolving a solution to TSP. Des
ribe your own permutation operator anddemonstrate two appli
ations to your initial individual population.
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