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Section B. Each quest ion should start on a fresh page . 
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SECTION A : Answer a ll questions in this section (40 marks) . 

Al. (a) List any -l applicat ions of the l\Iaximun1 flow problem. [-1] 
(u) List any 2 adn:mtages and any 2 disadvantages of using Gant t charts. [4] 

A2. (a) \~Vri te clown t he relaxat ion concl ition for Dijkstra ·s algorithm. [4] 

(h) vVri te clown the genera l fornudar for F loyd-\t\ arshnJl nlgori t hrn computations [4] 

(c) State the IVIiu-cut rnax-flow theoreut. [4] 
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A3. Usc the Nearest Neighbourhood Search Algorithn1 to compute the shortest pos-
sible route that visit · each city exactly once and returns to the origin city. [10] 
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Figure 1: Travelling :)a.lcsm a.n nct.vvork 
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A4. John Clooney, a bush pilot in Alaska) makes regular charter flights in his float plane to 
various towns awl cities in \\·estern Alaskl1.. His passengers include hunters, fisherrnen, 
backpackers and can1pcrs, and tradespeople hired for jobs in the different locali tics. 
He abo carries some cargo for delivery. The follovving network shows the possible air 
ro11tes between ,·ario11s to\YilS nud cit ies John ntight take ("·ith the times 1 in hours). For 
safety reasons ) he flies point-Co-point. flying over at. least one town along a route. even 
though he might not land there. ln the upcoming "·eek John has scheduled charter 
fli ghts for hotzebue , Nome, and Stebbins. 
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Kotzebue 
Shungnak 

1.5 .... -
Wales 

Anchorage 

Dillingham 

Figure 2: Transportation network 

Use Dijkstra's a lgorith1n to determine the shortest route between Johns home base 
in Anchorage and each of these destinations a, sh0\n1 in Figure 2 abO\·e. [10] 
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SECTION B : Answer any three quest ions in this section (60 marks) . 

B5. The Tell-All mobile-phone company sen ·ices four geographical areas . T he satellite 
di!;ta.nce::; (in miles) among t.he four areas are given in Figure 3. Tell-All needs to 
determine the most efficient message ro11tes that sho11 ld he established hetween each 
tvv·o areas in the network. 
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Figure 3: Directed net\\·ork 

Use Floyd-W arshall algorit h1n to find all 
distances in the network above . 

pairs shortest paths and respective 
[20} 

B 6. State Univer!;ity has decided to recon!;truct the sidewalk!; throughout the ea!;t side of its 
calllpus to provide wheelchair access. HmYever: upgrading sidewalks is a Yery expensive 
undertaking. so fo r the first phase of this project., university administrators want to 
make ·ure they connect all build ings with "·heelchair access with the minimum number 
of reft trbished sidev.ralks possible . Following is a network of t he existing sidewalks on 
the east side of campus, with the feet bet,,·een each building sh0\\" 11 on the branches: 
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B8. The Farmers American Bank of Leesburg is planning to install a new computerized 
accounts system . Bank management has determined t he activities required to complete 
the project 1 t he precedence relationships of the activities, and activity time estimates, 

as shovvn in the following figure 6.:... ,.,..,....-------~ 

Activ it y 
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Act iv ity Descripti on 

Pos ition recruiting 
System development 
Sys tem training 
Equi pment training 
Manual system test 
Preli minary system changeover 
Computer- personnel interface 
Equipment modification 
Equi pment testing 
System debugging and installation 
Equipment changeoYer 

Activity 
Predecessor 

a 
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b. c 
b. c 
d. e 
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f. g 
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Figure 6: Project activities 

a 

5 
3 
4 
5 
I 
I 
3 
I 
I 
2 

5 

Time Estimates 
(weeks) 

m b 

8 17 
12 15 
7 10 
8 23 
I I 
4 13 
6 9 
2.5 7 
I I 
? - ') -
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Determine the expecte,d project con1pletion t in1e and variance and cletennine the prob­
ability that the p roject will b e completed in 40 weeks or less . [20] 

E N D OF QUESTION PAP E R 
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