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Example # 1: Given the graph in the Figure shown below, find the shortest pat

using the vertex A as the starting source. Use Dijkstra’s algorithm-
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puestion 2: Suppose that you are working a '

eveloping a travel time net kr
L first day at work, Joa me of
¢ chouse through o set of & -
tl 1l '
know whetlhy 'S ¢ i
S S W q ) k
e ppose thal insics

mnimum cost tree on G that excludes exa
(TREE;)= ¢

Let | TREE s be this tree, with cost C(17

Step 2 Suppos

which in this case is node 3

equal 10 2,29 hours. Suppose that you then print out the © e arcs adjacen ande
1 (in no particular order) and they tum out to be: (0.21 0.31)

) W wny o C E c
optimal ¢ ve you made a grave mistake? If you think
found the opumal TSP precisely why using your knowled
minimum spanning trees, and TSP tours. Otherwise, explain & 2 pom

b) Suppose that later consulting assignment With ¢ <
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30)
ftion 1: (7 points) .

Sumber of possible tours in the undirected complete graph G with § vertices is :
1) 60

b) 30

) 24~

T 2 ok
e) 6 %

Chrstofides’ heuristic is an_effective practical heuristic that has the best-known worst-case

pe_rformamt bound for the traveling salesman problem on complete networks satisfying the
tnangl:-im‘qua/bt}'

ay Tme
bj) False /
/

For complete graphs with positive arcs, always the cost of the optimal MST is less than or equal to
the costof op(lmﬂr TSP

(Ca)) True /’
b) False/

/

A delivery truck must deliver packages to 6 different store locations (A, B, €, D, E, uml l‘) The
trip must start and end at A. The graph below shows the d (in miles) b
We want to minimize the total distance traveled.
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used 10 build a TSP tour starting at veriex A yields

Suppose the Nearest Neight
(2 pomts)

the Tour




I. Complete the following table that shows the lower bounds using several techniques: (2.5

points)
tachnigue Lower bound
94 3 MST+arc 29+ 5 - 29 N/
& 1 TREE, 34)
1-TREE, 70 +U< 20 1
1—TREE, 23+ 7F -2 2 4]
1-TREE, 24 —

- f fr
B Ny © ¢
R ® NG

2. Suppose the Nearest Neighbor heuristic is used to build a TSP tour starting at vertex A yields
+ €OSL i ======= (2 points) i
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Example #2: Suppose you are the dispatcher for an LTL trucking firm, and you need |
small delivery trucks for the local delivery of freight. Suppose you have many trucks
each with the capacity to haul 10 tons of freight. Suppose that the polar angle (relative
axis, and measured clockwise in degrees) of the seven customers are {45, 105, 220, 1
300}. Suppose that the demands of the seven customers in tons are {7, 3,4, 5,2, 4, 6}

Using the Sweep Heuristic, generate clusters of customers each to be served by a sing
Begin with a ray through customer 2 and rotate your ray clockwise.

Q=10
Cushomer Demard  polac angle. N
C\ & 45
Cy 3 105" o
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Anwer




A delivery vehicle hos started its trip to serve 5 customers and return to the depot; two It

initiated the route (trip) o new customer request hos orrived, the delivery man refised to!
consideration. This is a static vehicle routing problem

Select one
® Truo
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