
[Thisquestionpapercontains4printedpages.I

Semester

Duration : 3 Hours

=ES±=!±£±±g±±±ar Candidates

Your Roll No .................
Sr.No. ofQuestionpaper    :      5419

Unique paper code                 :      2354000019

=:=: ::tt:: :::::e                :::m=:ant[::oTgecG¥;quupe.SNEp.UGCF 2o22

VIII

Maximum Marks : 90

1.     Write your Roll No. on the top immediately on receipt of this question paper.
2.     All questions are compulsory and carry equal marks.
3.     Attempt any one part from each question.

I.(a)AfrmhastwofactoriesXandY.Itwishesto§hipitsproductsfromitstwofactoriestothree
retafl  stores A,  a  and  C.  The number of units  available at factories  X and  Y are 200  and  300
respectively,whilethedemandsatretailstoresA,8andCare100,150and250respectively.Rather
than  shipping  directly  from  factories  to  retail  stores,  it  is  added  to  investigate    possibility  of
transshjpment.Theunittransportationcost(inrupees)isgiveninthefollowingtable.Findtheoptimal
shipping schedule.

Source Destination

X Y A 8 C

Source
X 0 8 7 8 9

YA 6 0 5 4 3

Destination 8
7 2 0 5 1

C

1 5 I 0 4

8 9 7 8 0

®A4-tonvesselcanbeloadedwithoneormorethreeitem§.Thefollowingtablegivestheunit
weighiw,.intonsandtheunitrevenueinthousandsofdollars7i,foritem.Howmanyunitsofeach
itembeloadedtomaxinizethevalue?

Item Weight Value
I „ r
I 1 20_40
2 2
3 3 60
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2.(a)Supposewewanttoselecttheshortesthighwayroutebetweentwocities.Thenetworkingiven
figureprovidesthepossibleroutebetweenthestndngcitynode`1'andthedestinationcityatnode
`7'.Solvebythemethodofforwardrecusiveequationanduseittofindtheoptimalsolutionforthe

following data:

0`
EiiRE

®Inacargoloadingproblem,thereare4itemsofdifferentweights/unitanddifferentvalues/unit
as given below:

I1:em Weight Value
I W V

1 2 2

2 3 5

3 4 7

4 5 9

Themaxilnuncargoloadisrestrictedto17.Howmanyultsofeachitembeloadedtomaximizethe
value?

3.(a)SolvethefollowingELPPdyusingGomory'sCuttingPlane'Method

Max Z = 2#i + #2

subjectto                Xi+   X2 S 5

36Xi + 2r2 S 21

#i, X2 2 0 and both are integers.
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(b)  Consider the following ILLP

Max Z = #i + 4#2

subjectto         2#i + 4J:2 S 7

5#i + 3#2 S 15

Xi, X2 a 0 and both are integers

(i:i        #n?t:e::h;:b:;;,dsebfiyn:dfrc°£:egmfr!:i° £:e=¥fi¥:dthLej:ee=tpbrr°angrca=;i:iparb°]be],elf.
theinitialsolutionisri=Oand%2=:,themaximumvalueofz=7,withthelast

simplex table as follows:

Cj 1 4 0 0

Cb 8 XB X1 X2 S1 S2

4 X2 7/4 1/2 I I/4 0

0 S2 39/4 7/2 0 -3/4 1

Zj _ Cj
'1

0 1 0

4.   (a)  Consider the following ELPP

Max Z = Xi - X2

subjectto      Xi+2X2S4

6#i + 2#2 S 9

#i, #2. 2 0 and .both ap ip.teg?rs.

(i)        Find the optimal solution of the LPp byusing the simplex method.
(ii)         SolvethegivenlLPpgrap.his;lly: .--.-..--.

a)Considerthefollowingobtinalsi.mpleftablea¥o.ftheassociatedLinearProgranming

ProblemforagivenAELP(withmaximizationfromandx3,x4asslackvariables)with

MaxZ=18.75.GeneratetheGomory'scutthroughZandhencesolvethegivenAILP.
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Cj 5 2 0 0

C8 8 XB X1 X2 #3 #4

2 X2 1.25 0 1 0.75 -0.5

5 #1 3.25 1 0 . 0.25 0.51.5

Zj - C] 0 0 0.25

5.(a)(i)DefineaconvexfunctiononaconvexsetSSRn.Isthefunctionf(r)=x2,x€H,
convex?,Justifyyouranswerusingdefiinition.

(ii)SupposethatSS=Rnbeaconvexsetandf:SiR.Provethzitfisaconvex
flmction on S if and only if its epigraph Ef is a convex set.

®(i)Iseveryconvexfunctioncontinuous?Explainwithanexample.
(ii)UsingChamesandCooperalgorithm,solvethefollowinglinearfractional

prograrmingproblem:

Max Z - #1
#1+#2+1

subjectto          #i+  #2  S 1
#1 +  2#2  i 1

xl,r2 2' 0

6.(a)(i)Forthefollowingproblem,checkwhetheritisaconvexprogrammingproblemwith
justification:

Max x2
subject to   #2 +  x2  S 1

x 21  =-  X 2
(ii)DefineaquasilinearfunctiononaconvexsetSERn.Giveanexampleofa

quasilinear function.

(b)  (i) Define a quasi-convex function on a ?onvex set S E  R7'.
Isthefimctionf(x)=[x],XER,quasl-convex?Justifyyouranswer.Giveanexample
ofaquasi-convexfunctiononRwhichisnotpseudo-convex.

(ii)Defineapseudo-concavefunctiononaconvexsetSERn.Giveanexampleofa
pseudo-concave function.
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