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MATHEMATICS

MAT 4E03: Operations Research

Time:3 Horrs Mar Marks:8o

PAFT A

Answer four quesl ons lrom lhis part Each question carries 4 marks

I Expla n the Savage crilerion n decison analysis

2 A markel s!rueyis madeonlwobrands olbreakiaslioods Aand B. Everytime
a cuslomer purchases, he may buy lhe same brand orswilch io anolher brand.
The lransuo. malrx is given be ow:

AB
a 08 021'- B O6 o.'

Ai presenl, t s eslimal€d thal 60 per cent ol the people bly brand A and
40 per c€nl bly brand B Delermine the markel shares oi brand A and bland B
ln lhe sleady stale

3. An e ecrronic circu r consisrs oi l5 valves 20 resisrors and 10 capacitors a i
connecled nase es. The components in each calegory arc identical and llr e r
fai ! re times are iound lo lo low expon entia dislribuiion wilh the io low ng mean

Valves Resisrors Capacnors
Mean lailure time (hrs) : i0.000 20,000 2o,ooo

Whai is th€ mean time belween faiure oiihe sysleri ? What s ts iab iry ior
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4. A manliacl! rer has lo supply lr s cusiomer w lh 600 un ls ol hls producl per

year. Shorlages are notallowed and the storage cost amounlslo Fs 0 60 per

unl peryear The sel !p cosl per run s Eo oo Find lhe opiimum run sze and

the rninimum average Yearly cosl

5 Expla n the lerms lead lime, re order poini, saleiy siock and buner slock

6. D€fine enlropy. Brieily d€scribe ils requiremenls

7 Eva ualelhe enlropy associaled wlh lhe 10 lowing prcbab lty d slrbution

Event: A B C D

r1r19r.tlrbilitv'24d
I Whal do you knowabout varous cornponents oi comm!njcalon syslem ?

PART B

Answeranyfour questionsirorn lhis paiwthouiom tling any Unil Each qLresl on

unit-l

9. Tlre iolowinq payofl labe ls g ven:

Aclion E, E: Ea E.

A 40 200 -2ao 00

a^ 200 0 200 0

As01000150
a! 50 400 100 o

i) Calculate lhe opporlunily osstable

li) suppose thalthe probabirles oflhe events olthistabe are

P(Er)=o.2O,P(E?)=0 r5,P(Ed=040 P(E4)=025 Calculalelheexpected
payoil and the expecled loss ol each action

1O . A linance manager is consldering dr lling a well lnlhe pasl, ony70% oiweils
dr led were successiulat20 nreiresdeplh inlhatarea Mor€oleronl nding no

water at 20 metres, some persons in thal area drilled t l! ither u p lo 25 melres

bul20% siruck waleral lhal eve. The prevallinq cost of dr ling is 8s 500 per
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nrelre. The linance manager esiimatedthal in case he does nol gel waler n h s
ownwell,hew havelopayFs 15,000 lo buy wale r irom oulside ior the same
perlod ol gefling waierlrom lhe weil The lollow ng decis ons are cons dercd

) Do nol dillany wel,

) Dr up io 20 melres. and

) li no water s lo!nd at 20 melrcs drillluirher uplo 25 rnelres.

Drawan approprale decision tree and d€term ne lhe Finance Managers optima

11 Considerlhe selung !p a'Q syslem ol inveniory conirc lor a vilalspare pan
Tho!gh a demand patrem has notbeen eslablished, yetthe q!antilies dernanded
d! r ng lhe pasl 50 weeks a.e known. S milar y llre supplieas delive ry lead I me
has been iolnd ro vary between 1 a.d 4 weeks with no eslablished patlern
We know lhal lhe carrying cosl s 30% per annum and lhe orderng cosl s
Rs.60 perorder The siock oLl cosl ln llr s case is around Bs 75 per lnil per
week wh e the nvenlory carryinq cosl works oul to Fs 15 per unrl per week
Simulale the demand lor 20 weeks and obtain an oplirnal solulion.

12 Thelollowing table glvesthe aiivalpanern al a coitee co!nteriorone dinlte
lnletuals The seNice s laken as 2 persons n one mrnute n one coln1er :

No. olpersons arriving: 0 1 2 3 4 5 6 T

Probability percentage: 5 l0 15 30 20 10 5 5

us ng lvonle.Carlo simulalon lechn que and the lo low ng random fumbers
generale the paaern of arrvals and lhe queue formed when theiollowlng
20 random numb€rs are g ven:
5 25. 16,80 35,48,67 79, 90 92 9. 1.1, 1, 55 20, 71. 30 42, 60.85 Find
rhe queue length Itwo conlenls are used

Unil - ll

1 3 Descrlbe the EOO problern wlth nslantaneous production and variab e order

14. Expla n the concepls ol O systern and P-syslem for manaqemenl ol invenlorles.

1 5.. A baking company sells cake by ihe kg. t makes a prolil 10 Re 0.50 per kg on
every kg sold on lhe day lisbaked. idisposesoiallcakesnolsoldonlhedaie
il s bakedt at a oss oi 12 paise per kq ll demand ls kfown 1o be rectangular
between 2,Q00 and 3.000 kg, determine the opl mum daily amounl baked
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1 6. The iollow ng thirty numbers represent lhe
ol some thirly items ol rnaterials selecled al
and list outthe values oi A items on y:

1249754253
2 7 40 15 55 1 11 15

llNll fi llll [[ l llll

annLaivalue in lhousand of rupees
landom. Carryoutan ABC analys s

6 13 24
120

12 30 100
135

17. ll pj, p2, . . , pN1

18 Show lhat H(Y/X)

ABC

Ior al i.

< H(Y)wlih

DE
18 1112

Unit-lll

, qM are arbitrary non-negative numbers wilh

IL p bs p, < Il!, p bsq wrlh equa tv il

equalily itand only it X and Y are independent.

six characlers wlh lhe followlng probabililies ol

1t12
Oevise ihe Shannon-Fano encoding procedure lo oblain lniquely decodable
code lo ihe above message ensemble. Whal s lhe averaqe length, ejficiency
and redundancy ol the code thal you obla n ?

20. Flnd lhe capaclly otthe
l1t2 1t4 1l4
)r,o ,,o ,o ,

l0 0 1

lrtz o o l

channelspecilied by the channe mrlr ,.

l,

l2


