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lV semesler Nl.Sc. oegree (cBsS - Reg"€uppulmp.) Examination, April2020
(201 7 Admission Onwards)

MATHEMATICS
MAT4EO3 : Operations Research

PART - A

Answerlour quesl ons irom this Part. Each qlestion caries 4 marks.

1. Define loMard diflerence operator A and backward dfierence operalor v.
Descrbe the properlies ol lhess lwo operalors.

2.

3.

5.

Describethe meaning ol crashng in nen orkrechnlques.

Describethe basic characlerislics ol an invenlory systerh.

i) Belabilty i) Faiu€ rale.

Distinguish between jo nl and margiral entropy.

W th usla notation, prove tlrat (X, Y) = H(X) F(XIY) = H(Y) - H(Y X). (axa=16)

PAFIT ' B

Answeranylour quesllonslromrhis Parlwilhoul omining any Unlt. Each question

UNT-I

7. The stal€transilon mair x for relentions, gains and osses ollirmsA, B and C s
alven below. Usino th s malrx, deiemire lhe sleady-stale equiibrilm condilion :

ABC
4.7 4.1 0.2
0.1 0.4 0.1

a2 01 0.7c
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8. Ar indlstry has three allehalves namely

a) Stad pro'ilcion cornmerc aLY

b) Buid a p lol planl and then decde aboul tlre commercla prodlcton

Itis estimated thatthe pilol planthas a0.8 chance oi h gh ye d and 0.2 chance ol
owy e d;illhe yield is h gh, the commer.ial prodLrclion w havea0.s5chance
ol hrgh profil and 0.15 chance of low prolil and d yie d is low the cornrnercia
prodlcton w I have 0.1 chance oi hgh proills and 0 9 chance ol low prolts.
However d rect commercal production ls expecled lo have 0 7 chance oi
high pro,t and 0.3 chance oi ow proiil. Draw a decislon lree lo lllslrate the
silualion lor dec sion-mak ng Expecled values ol lrigh prolits a.d low prol ls are
FIs.12 akhs and Fs.1.5lakhs. ThecosrolthepiolpantisFs 35 akhs what
shoud be yolr decson ?

I Aproleclconsisls oi I acl v tes. Table belowshowsthe durationloreach acl v ly
and the coiiespondng labour requ remenls. Draw a network and eslab sh
crilcalpath. Aiso draw a square network assuminglhal a ilhe aclvles begi.
atthe ear iesl stan time. Adjlsl lhe projeci work such lhat lhere wilbe smooth
demandiorths reso!rce :
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UNIT II

10. Alruck ownerl nds irom hls pasl recordslhallhe ma nlenance costs peryear
ol a1.uck wlrose plrchase price sFIs I 000, are as giver below .

Year :123.1 5678
Mainrenance cost (Fs.) : 1,000 1 300 1,700 2,200 2,900 3,800 4,800 6 000
Fesal€ price (ns.) : 4.000 2 000 i 200 600 500 400 400 400

Dele.mine at whch lime I is proltable lo replace the truck.
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: 1,000
: 1,700
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(4xr6=64)

11. Lel the vaue ot froney be
mach ne A is rep aced ailer
every s x years. The yeary

assumed lo be i0% per year and suppose ihal
every 3 years whereas mach neBls rep aced afler
costs ol bolh lhe mach nes a given below :

23456
2AA 400 1,000 200 600
100 20a 300 300 500

Detem.e which machi.e should be purchased.

12. The demand loran ilem n a company s 18000 un ts peryear and ihe company
can p.oduce lhe itern at a rale oi 3000 per monlh. The cost of one set up s
Fs. 500 and lhe hodng cost oi 1 unii per month is 15 paise. Deiermine the
optim!m manlfacluring quanlly and the tola cosi per year assumi.g lhe cost
ot 1 lrtas Fs 2 O0

UNT I

13. Deline lnslanla.eous code. Describe the conslruction ot blnary nstanlaneous

1 4. A so! rce w lhoul memory has s x characters w th the fo owing probabil ties ol

ABCDEF
1t3 1t4 1lA 1lA 1112 1112

Devse the shanon-Fano encod na proced!re to oblan un que y decodab e

codelo the above message ensemb e whatislhe average lenglh. ettice.cy,
dno eo' od c/ ol .F.od. or /o, obletr

15 Let S be the discrele source wilhoul rnemory wth a commun caton entropy
H(X) ard a noiseless channelwilh capacly C bils per message. Showthal t is
poss b etoencode lhatoulpul s solhal, il lhe encoded messages arelknsmilted
lhrolgh lhe channe. the rate ollransmsson oj niormalon approaches c per
symbo as. o5ey as des r;ble.


