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PART - A

Answer any five questions among the questions 1 to 8. Each question carries
3 marks.

1. Explain the procedure of solving LPP using graphical method.
Define slack, surplus and artificial variables in a LPP.

What are transportation problems? Explain any two methods of obtaining initial
feasible solution for a transportation problem.
Using Vogel's approximation method, find an initial basic feasible solution of the

¢ transportation problem:
Dy D, D3 D4 Supply
Sy LR S e R4 6
S, 1 Q-8B 1 1
S3 5 8 15 9 10
Demand 7 5 3 2
5. Discuss the various steps involved in the applications of PERT and CPM.

P.T.0.



6. Prove that if F(X,Y) has a saddle point (X, Yo) for al y=0, then
G(X,)<0,Y's G(X,)=0.
7. Write the Kuhn-Tucker conditions for :
Minimize f=4(x,~6) +(x,-2)°
Subject to
3(x,+1)% + 6x, 12, X;, X, 20.

8. Show that recursive optimization may not work even though the function is
separable.

(5 x 3 =15 Marks)
PART - B

Answer all questions from 9 to 13. Each question carries 12 marks.

9. (a) Use two phase simplex method to solve :
Minimize z=x,—2x,—3X3
Subject to
—2Xy+ X, +3%3=2
2X1 +3X2 +4X3 =1
X1, Xp, X3 20
OR
(b) Solve the following LPP by Big-M method.

Minimize Z=5x;+3X,

Subject to
2x,+4x, <12
2x,+2x,=10
5x,+2x, 210
Xy, Xp 20
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So '
Ive the following transportation problem :

P Q R S Supply

A 5 10 4 5
B .8 T8
C 4 2 5 7
Demand 25 10 15 5

OR

10
25
20
95

b) Fi i
(b) tirlr:eez ir;'ehn are available to do five different jobs. From the past records, the
ours that each man takes to do each job is known and is given in

the following table :

Jobs
IR
A28 27
B68 7 6
Men c 4 6 5 3
D427 3
E539 5

_\_\..;_\_;<

Find out how men should be assigned the jobs in way that will minimize the

total time taken.

(@) The following maintenance job has to be performed periodically on the heat

exchangers in a refinery :
Task Description

Dismantle Pipe connections
Dismantle header, closure and
floating head front

Remove tube bundle

Clean bolts

Clean header and floating head front
Clean tube bundle

Clean shell

Replace tube bundle

Prepare shell pressure test

Prepare tube pressure test and make the

final reassembly

C—TOTMMOO wW>

Immediate  Time
Predecessors (Days)
- 14

A 22
B 10
B 16
B 12
C 10
C 6

F, @ 8
D, EH 24

I 16
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() Draw a network diagram of actvities for the project

(¥) ldentify the crtical path  What is its length?

(W) Fing the 10tal foat and free foat for each lask
OR

Conmder a proect with § jobs A B, C. D and £ with the followng job

sequence Job A precedes C and D, Job B

precede £ The computation mes for A B. C. D and £ ave g

respectively Construct the project network, find earkor me . iates! e and

slack bme of sach event

m'(ll*il‘uifch,*zf

Sutwect o

9:(X)=x, - 250
G, (x’. " «“0
X, ¥y 20

OR

Maximize 3x, +6x, -4x, x,-3x, - 2]

Sutwect 10 Ix, +2x, 64, x, + X, S\ x,. 5, 20

(8) Wrde an algonthm 10 find shortes! Dath In 8 Menmum value protilem

{v) Determine max (u, u; Uy ) SUDIOCL IO U, + Uy + u, =S u, Uy u, 20
OR

Manimise o + uf « Ui

Sutwect 10 v, Uy Uy S8 Uy v Uy cuy S8 U Uy 0y 20

(8 » 12 = 60 Marks)
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PART — A

_Answer any five questions among the questions 1 to 8, Each questlon carries 3 marks.

l

Step 1: Formulate the Linear programiming problem.
Step 2: Construct a graph and plot the constraint lines.
Step 3: Identify the feasible solution region.

Step 4: Find the optimum point.

Anyone |3

step
1 mark
Rest 2

[R]

Slack variables are added to less than or equal (<) to type
constraints in order to get an equality constraint.

A surplus variable is added to greater than or equal to (>) type
constraints in order to get an equality constraint,

Artificial variables are added to those constraints with equality
(=) and greater than or equal to ( > ) sign. An Artificial variable is
added to the constraints to get an initial solution to an LP
problem.

lmak |3
each

The transportation problem is concerned with finding the i
minimum cost of transporting a single commodity from a given }-
number of sources to a given number of destinations.

Any two methods of obtaining initial feasible solution.

-

1 mark
each

Dl Dz Dg D4 ;
S 1| 2)g| 3 11 71 :6

S, 1 0 6[1]1 1 @

Ss |65 B l[a]1s| 2] 9] 10

7 S 3 2

Give full marks for writing steps involved in PERT and CPM
Or applications of PERT and CPM

Let F(X,Y) have a saddle point (X,, ¥g) , Yo = 0. Then
F(Xo) +Y'G(X) < f(Xo) +Yo'G(Xo) < fF(X) +1'G(X)
From the left hand side &
Y'G(Xo) <Yo'G(Xo)
Reverse inequality and showing G(X;) < 0

1 mark 3

i =]

2 rhark.s;

B(xy ~6) +6y,(x; +1) 20
xl [8(X1 = 6) + 6y1(x1 + 1)]:0
2(x, =2)+6y, 20

x3 [2(x; ~ 2} + 6y,]=0

30 +1)%+6x,-12<0

1 mark

| mark




B2 [3(_x1 + ]_:22_"" 6x2 -~ 12] =0

Taking suitable example
Propf g% o W

PART - B

9(a)

Answer all questions from 9 to |3. Each question carries 12 marks.

Standard form
P!mse -l minz* = A+ 4,
Simplex table |

'Simplex‘table 2 (solution optimal but the artificial variable 4
appears in the basis with positive value .)

Hence, feasible solution to the given original LP problem does not

exist.

N R W -

12

or

9(b)

Standard form

Simplex table |
Simplex table 2
Simplex table 3
Simplex table 4 i
Getting solution x, = 4,x, = 1 : minimum 2=23

NN NN NN

12

10(a)

Getting initial solution
Testing for optimality
Modification and getting optimal solution
A - R(10),B - P(15),8 -» R(5), B — 5(5),
C - P(10)&C - Q(10)
Minimum Transportation cost =235

-9

12

or

10(b)

Row reduction

Column reduction

Making assignment

Checking optimality and modification
getting optimal solution '
A= 11LB=-V,C>1D-IV.E~II
Minimum cost 13

(S I I XY

12

Fl(a)

(i)

(ii)Critical path ABCFHIJ, Length 104
(iii) Free float and total float

12




11(b) ’\)C
e
12
Table showing earlier time, latest time and slack time of each 7
event
12(a) | Lagrangian function
FOGY) = (x +1)2 + (%, - 2)% 4 - =1
' 1 xg =202+ 3 (5 — 2) +y2(2 = 1) 2
KT Conditions ‘ 3
20+ D+y 20 2+ +n]=0 5 12
2(x;=2)+y, =0 x2[2(x2—2)+Yz] =0 1
X —-220 yy(,—2)=0
X, —=1<0 yz(X2"'1)=0 xlux}!:ylryZZO :
Getting solution x, = 0,x, = 1 ; minimum f(X) =2 3

or

12(b) | Lagrangian function
KT Conditions
Introducing necessary slack and surplus variables
Solving the problem by quadratic programming algorithm
Getting solution x; = 0,x; = 1

13A(a) | Explaining algorithm to find shortest path with a suitable example \

(=)

13A(b) | State variables x3 = uy + U + U3, Xp = Uy + Uz, Xy = Uy
Fy(%3) = maxy, (Uz. F(x2)), Fa(x2) = maxy, (Uz. F1(x1)),

RN EE S

Fi(x) =u 9
5 5
Max uyupuz = o771 U = Up =g =3 3
or ’
3B Any reasonable attempt with a singlc constraint, \ 12

Give appropriate step marks for alternate proofs and answers



