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Figure 2
Figure I

A tleliverv firm has six vans' A, B' C' D' E and F' available for six dcli\ erics l l l '1 5 and6'

t ,"t, ,"n'r,rrr bc a..igned toi'rsl ore delileD'

The bipartitc graph shown in figure I shorvs the possible nT atchings and Figure I 'ho* s an t'titial

matchlng.

A completc matching is required' stafting from the given initial matching

(a) Explaln why it is necessarr' to use the l]laximum matching algorithn nr ice'

There are three possiblc alten'lating paths rhat stad at either D or B One of theie ir

D 2:,A. 3:F 6:E 5

(b) Find the other two altemating paths'

(c) List the improvcd natching generated by using the altemating path

D 2=A 3:F 6:E 5

(t)

(1)

(D

(d) Starting from the impro\ed matching found in (c)' use the maximum malchjns algorithm to

{ind a comDlete matcho.,g. vou ,1,ooia ri.ii1re atiernating path that you use and -vour complete

matching. (2)

(Totat 6 matks)
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7

18 29 48 9 12 31 37 24 2',7 11

The numbers above ate Alan's batting scorcs tbr the first l0 cricket matches ofthe season.

(a) Use a quick soft to sort this list oflumbers into ascending order. You must make your pivots
clear.

(1)

Alan's batting scores fol the Iinal 10 cricket matches of the same season wcre

72 53 89 91 68 67 90 71 83 75

(b) Calay out a bubble sorl on this second list of nrLmbers to produce a list of these scores in
ascerding order. You need only give thc state ofthe list aftu each pass.

(1)

Alar's combincd batting score. lor thc entire sea.on uerr

918 24 2'7 29 3t 3',7 1t 42 48 53 67 68 72 75 1't 83 89 90 91

(c) Use the binary search algorithm to locatc 68 in the conrbined list of20 scores. You mustmake
your method c1car.

(3)

(Total 1l marks)
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Figure 3

Figure J reprcsents a network of roads. The number on cach arc is the iength, in krr, of the

corresponding road.

(a) use Dijkstra's algoritlxn to find the shofiest route ftonl A to J. State thc shoitest route and its

lcngth.

Explain how you determined the shortest route from your labelled diagram.

Fin.l the shonest route from A to J via E and statc its length

(b)

(c)

(6)

(2)

a)

(Total 10 marks)
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.1.

Figure 4

lThe L)tal \teight ol the netuo& it 2090)

(a) Explain rvhy a network cdnnot have an odd number ofvefiices ofodd valencv.
(2)

FigrLre 4 rcpresents a network of 13 roads in a village. The number on each arc is the length. in
metres, ofthe cofesponding road. A routc of minimum ]ength that traverses each road at leastonce
fleeds b be found. The route may stafl at ary ve ex and finish at any veftex.

(b) Wdte down thc vefiiccs at which the roLrte will stafi and finisir.
(l)

A new road. AB, of length 130m is built. A route of minimurn lcngth that travcrscs cach road.
inc[Lding AB, needs to be found. The roule must staft and finish at A.

(c) Use thc routc inspcction algorithm to find thc roads that will need to be traversed twice. You
must rnakc your mcthod ald rvorkjlg clear.

(4)

(d) Calculatc thc lcngth ol a possible shortcst inspection routc.
(2)

It is norv decidecl to start and finish the inspection route at two distinct veftices. A route ofminiotul]1
lcnglh that traverses each road, including AB. nceds to be found. The route muststartatA.

(e) State the finishing point so that the length of the route is mininrised. Calculate how much
sho er lhe iength ofthis route is comparcd to the length ofthe route in (tl). You must makc
your method and calculations clear.

(3)

(Total 12 marks)
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Figure 4

lThe lotdl weight ol the net$ork is 20901
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5.

Figure 5

The nunbers on the 17 arcs in the nehvolt sho$n in Figurc 5 represent the distances, in km,

bctween ninc nodes. A. B, C, D. E, F. G, H and J

(a) Use Ikuskal's algori$m to find a minimum spanning trce for 1he nctrvork. You should list lhe

arcs in the order in rvhich you considcr thcm. In each case, state lrhcther you are adding the

arc to your minin]um spatuing tree.
(3)

(b) Siafting at G. use Prin'l's algorithm to find a minimum spanning hee You musl clearly state

thc order in rvhich you select the arcs of yortr ffcc.
(3)

(c) Find the weight ofthe minimum spanning ncc.
(1)

A connccted gmph V has lr nodes. The sLLm of the degrces of all the nodcs in V is m. The graph T

is a mirinrum spannilg tree of\:

(d) (i) Write down, in tcnns of r?, the nurnbcr ol arcs in V

(ii.) Write down, in tcrms of r, lhe numbcr of arcs in T.

(iii) He cc. rvrite down an incquality. in terms ofz and r, compaling lhc number ofarcs in T

(3)

(Total 10 marks)
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6. A linear programming pioblem in -y and J, is described as follows.

MinimiscC-2-r+31

subject to

-r +1 ) 8

r<8
4)' 2 x
3v( 9+2t

(a) Add lines and shading io Diagram I in the ansl\.er book to represent these constmints.
(4)

(b) Hence detemline the feasiblc region and label it R.
(r)

(c) Use the objective line (ruler) method to find thc cxact coordinates ofthe optimal vertex, Y of
thc fcasible region. You must dravl and labcl your objective line clearly.

(3)

(d) Calculate the coresponding value of C at V
(1)

The objective is now to maliimjse 2-r + 31, lvhcre x and.r- are integers.

(e) Wiite do\l,n the optimal values ofr and J., and the corresponding maximum value of 1r + 3y.

(2)

A fufiher constraint,.y { kr, *,here f is a positivc constant! is added to the linear programming
problem.

(l) Dctcnninc thc lcast value of ,( for s,hich this additional constraint docs not aft'ect fie feasible
rcgion.

(2)

(Total l3 marks)
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Activily Time taken (days) lmmrdiarelv prcccdins acti\ ities

5

B
,7

C 8

D 5

F] '7

F 10 B,C

G 4 B,C
H 9 C

I I C,H
J 12 G, II
K 7 D

T- l0 E,F, I,J

The tablc shows the activities required for the completion of a building project. Forcach activity
the table shows the time taken, in days, and thc immediately preceding activities. Each activity
requires one worker. The projcct is to be completed in thc shoftest possiblc tirrc.

H (q) J 02)

Figure 6

Figurc 6 shows a paltially completed activily netwolt used to rnodcl the project. The activities
are reprcscnted by the arcs and thc numbers in brackets on the arcs are thc timcs takcn, in days, to

i,'mp ete eacl- .rctir it).

(a) Add activities, E, F and I, and exactly one dummy to Diagram i in thc answer book.
(3)

(b) Complete Diagram I in the answer book to show the early event times and late evcnt times-
(4)

D (s)

L (10)



(c) Calclrlate a lower boLrnd for the number of u,orkels needed to complete the pro.ject in rhc
shomest possible timc. You must show your rvorking.

(2)

(d) Schedule the activities. LLsing the mininum numbcr ofworkers, so that the project is completed
in the minimum time.

(1)

(Total 13 marks)

TOTAL FOR PAPER: 75 NfARKS

END
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