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• M • M~x mllrk; CO - C:ours, Outcomr; BL- Blooms Taxonomy~ (I - RemffllMr, 2 -

Undcn.·und. 3 - AJlllly. 4 - Analyw, S - Enluato,, 6 - Cr?ato,) 

Q.No 

I. 

2. 

• Cnurs, Outcomes: (Typr th, CO st:itrm,nts covrrrd In this qurstlon paprr. Us, the CO 

numh,,r a~ ~r tho, ,-ytl:ihus C'OflY) 

Qnstltlft M co BL 

:i) A ,kliv-=t)• c1,mr;1ny mus1 selci:t ite,n~ to load into I transpon 

container with a maximum caf!Ocity of 15 kg. Each item can either be 

~lcctcd or rcicctcd (;i 0-1 decision). The itcim uvuilable arc: 

Attribut 
r II 12 13 14 15 

Wci;:ht 
(kr:l 2 5 6 4 3 

Pmlit 20 JO JS 25 15 

Apply the FIFO (Fir.,t-ln-Fir.,t-Out} Brum:h u11cl Bound .,trutr,:y to 

llt1lve the .ioov.: ,,,.,,h/cm. lllullll"llte the ~t.itc•space tree until optimal 

solution is ,k1cm1incd. For every l,!encrnled node. clearly compute 10 2 3 

.inJ show the l'llm:nt weight (WJ. l'l/rrtml ,,,-,,Jit (V}, 11r,,c:r hmmJ 

(l.,'B) using 1hc fraction:il kn:ips:ick hound, and the i:111nnt ):lub(I/ ho,l'I 

pr,!fit (GB). Clearly irlcnt!fy th<! m>clc.1· '""' ,ire prurwJ with 

j,ut!/irntirm ;inJ n1.1nc ti~ 11ptimul .<t:1 11{ it.:m.t cmJ //,,: m11ximum 

ud1ic1•ul,/,: f"'•!fit. ( 1 Ml 

h) Finally. cl!/ft:rt:11tiull' IH:t,vt:t:n /Juc:ktruding unJ 8runc:h & 8,mnJ 

11/g11ritlmM by pn:scnling 111~1' thrrr key di{li:re11,·es ill t11bulur.fi1rm. 

(JM] 

Con~idcr 1he 1cxt T • AB~~~~AUACAB and the tari;ct pattern 

P = ABAC. Solve: loftlie LI'S ([ongcst l'relix Sullix) amy for 1he 10 3 3 
p;ittcm I'. Next, ncculr the Knuth-Morri..-Pnitt (KMP) ali;Ol'ithm 

on text 'f usin" vour comouteJ LI'S arrav to identifv all oc:currcnces 
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of the pattern. lllustnlc your step-by-step trace hy clearly indicating 

the text anJ pattern indices bcinl,! compaml. the ~pecilic ~hirt 

perfurn10,d :al\er each mism.itch, and the ;1ction t;1ken alh:r a 

successful match. 

Then estimate the total number of ch;iractcr comparisons that would 

be required a., {X!r Naive .,,ring-matching algnrithm. Finally. 

demonstrate how your KMP lrace actively avoids th.: redundant 

comparisons inherent in the Naive approach. and explicitly state the 

startini; indices of all panern occurrence~ found in the text. 

a) Consider lhe following weighted directed i;raph with vcrtic~. 

Usini; the Bdlm■,._Fon:I :ali;orithm, compute the shoncst path 

distances from souri:e vertex A to all olher vertices aller c:ach 

relu■tion itention. Show the distanc-c values aller i:vcry iterJtion. 

After completing the algorithm, identify the shnrtrsl p:alh from A 

to D and its 101al cost. / 6 Mtfrk!tf 

b) Briefly explain why Btllman-Ford is suit11bh: for this gr11ph 

nste111I uf Dljkstr11's 11lcurithm. Explain how the onler in which 

di;es 11n: proccuc:d in the Bellma~Focd algorithm can inlluen"-.: the 

peed of convef}:Cl'ICe. Briefly illustrate your explanation usinl.! the 

•ivi:n i;niph fur two iterations. H Muks) 
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:i) A J~,:i ccnll\: ncl\\\,rl: muh:s d:11~ ~kchl from a $1lUn:c server 1 

111 11 llcs1im11i1111 server I lhmu~h in1cn11cJi111c I\\Ulers. 
t.:11:h Jifl:ctc,l linl. has a 11111xi111um 1r.111s111is.~i1111 cup;1ci1y (in units per 
scc,mJ). 

Apply lhc F:Jmun,ls-K:arp 11li:11rilhm 10 dch:nninc the linl 1hrc:c 
:iui:mcnlini: p11thi 11sin11, follnwin~ cnndi1ions: 

i) In lhc li~I 1111J ~..:onJ :IIC:Jl. lht: mule: with 1hc: hii:hc:11 n:xhlu•I 
e11p11cily i.huulJ he: pri11ri1izc:J. 

ii) In lhc 1hin.l sh:p. Iii.: rouh: wi1h lh.: xhurlcd •ui:111c:nllni: flllth 
(Mm1llcst munh.:r 111° i111.:rmi:Ji:i11: 1IO<lc:$) should l,c chosc:n for 
1ran~ro11atinn. 

In your :111sw~r. clc:irly ~111 the followini: 1hc orli:lnal llow 
nc:lwnrk wi1h ull c:J~c c;ipadtic:s inJic:11c:J: the 11ui:mcntin& r1111h 
1dc:c1cJ in lhc lir11 itr1111i11n ("Tile: the: p;alh llli a sc:quc:rn:c or 
\'c:nit:c:s unJ Ju nut nlllrl: it on 1h.: i:naph); th,: now network .n,r the 
lirsl 11ui:111rnlllllun :inJ lhc: c:urrrspunJln~ ruiJu11I 1,:n1ph. Repeal 
1hi: s.inw pruccss for Iii.: nc:unJ :111J lhirJ iln111l11ns, showini: in 
cuch cusi: the sckt:l<'J m1~111t't1ling J>lllh, lhc upJ111cd lluw network 
alkr u11i;mcn1u1ion, .inJ lhc corrcironJini; rt'sidu11f i:naph. I II Ml 

h) Exrl;1i11 hu\\' 11~ EJ1111111,b-~;11·r uli:11ri1h111 improves up.in 1hc 
For.t-Fullcrs1111 111c1hu~I li,r solvini; the: 11111:1:imum lluw pruhlc:111. 
II Ml 
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A i:eo1'raphic moni1orini: system models undcr1'munJ c:ihk mules ~s 

line 1c,1nen11 un 11 2D pl1Ae. The sys1cm records four c.iblc 

sci:menlS wi1h the followini; cndpoin1s: 

(1,4) - (6,1). (2,1) - (S.S). (3.4) - (7.3). (4.0) - (4,6). 

a) Compute the oricnlalion valurs ru the ncc~ry 11nlcrcd 

triplet's for the p:iir or line sci;mcnlS i;ivcn hclow :inJ 
d.:lcrmin.: whclh.:r lhc followin, p;airs of lin<" sc,1111:1111 10 l l 

in1erscc1. Show all in1c:m1C1Jia1e cakulations: [J Ml 
i) Lt 1nJ Li ii) L, anJ LJ iii) Li :anJ L. 

b) If a pair of sci:mcnls in1erscc1s. compulc the in1crscc1ion 

poinl(s) usini: lhe equations llr 1he corrcspondini: lines. IJ Ml 

c) Finally. briefly explain how 1he oricot~ion m.:lhoJ cflicicndy 
dclcclS in1crscc1ions amoni; multiple line sci;mcnlS wld 
comp;arc: ii with a naive approach INI chc:clu cvc:iy p:iir of 

SC:l:fflCnlS, 14 Ml 
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