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Attempt any five questions

1{(a} Discuss applications of Operations Research and advantages of Operations
Research appioach 1n decision making

(b) A company has two grade of imspectors,  and IT, who ate to be assigned for
a quahty control mspection It 15 required that at Jeast 2000 1tems be mspected
per 8 hour day Grade [ mspector can check 1tems at the rate of 50 per hom
with the accuracy of 97% winle Grade 1 nspector can check stems at the rate
of 40 per hour with the accuracy of 95% The wage rate of Grade [ inspec tar
1> Rs 4 50 per hou- and that of Grade 77 wmspector 1s Rs 2 50 per hour Each
time an error 15 made by anv imspector, the cost to the company 18 one rupee
The company has 10 Grade [ and 5 Grade I/ mspectors avatlable with 1t
Formulate o hnear progrinining problem to mimimize the total cost of Imspedtion
and solve 1t graphically

1
(10,12 7)

2(a) Define a convex set Is the mtersection of any fimte number of convex sets
neeessanly a convex set * Justify

{(b) Il .S and T are anv two convex sels 1n R then show that for all scalars
a, 3, the set oS 1 3T 15 also a convex set

(i, 11 %)

3(2) Find all basic feasible solutions for the System
Ty + 4y + 33 =8
Ty +2% by =4

T1,%9,13, T4 :.),. 0

(b) Are the following constiaints consistent? Use Smnplex method to check the
same

221—31222
*$1+I22‘_3

Ly, Ly 2 U

(11 -

11
3+ 10)
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4(a) Solve the linear programming probleis

\immize 0 27— 1y 21y
subject to iy g Ty — 4
“rit By — 13 <6
rp <z >0

r4 unrestricted m sign

(b) Prove that if all ., ~ ¢; 2 0 then the current basic feassble solution X4 of
a hnear programming problem 1s an optimal salution

1
(11 .91

5(a) Consider the lincar programming pronlem

Maximize (¢
subjert < 1: <h,
rf

Write the dual problem $tate and prove the complementary slachness theorem

(b} Consrder the hinear programming problem

Maximize = 5ry + 4z,
subject to rp -2, <1,
It 209 > 3,

1.r >0

Use dualty relationships to show that the above problem bhas an unbounded
1
solution (11 5 11)

6(a) Explam any one method to obtamn a basic feastble solution of the trans
portation problem Solve the following transportation problem for minmuzine

the total cost _\
Ongns Destinations  Avalability
D Dy D T
0, 0 2 0 1 B
Oy I 4 0 30
ey 0 2 4 %

Requrements 70 50 30
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(b} Conwder the problem of assigng five operators to five machines with the
following assignment cost matnx

_Operato[s Machines
) I fr Hr v v
A I 5 13 15 16
B 3009 18 3 6
C o7 2 2 2
12 5 11 9 712
I 9 10 4 12
Aswign the operators (o {he machines so that the total cost 15 mimmzed
b
0
(12} 10)
’ T(a) Solve the nteger hnear programming problem
; Maximize = 7r, 4 95y
subject to -1 +3r, <6
Tri+xy<3h
Ty "S ?
ta ~Z 7
7y rg = 0 and are mtegers
9 7
The non-integer optimal solution of the problem 1< 7, — =, Iy == z~03

2
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{b} The optinal simplex table ot the hnear programming problem
Maximuee 2= 3y + 4 b rg + 71y
subject to Bry ¢+ 3eg 4 Liy 4oy €7
200 4 B+ 14 By < 3
Iy + dx) + 5yt 2ry < 8
£y £y, 1.1 2 00

15 given as follows

3o0r 16719 1 9436 120 5/38  -1/38 0

|

co 519 00 2L/19 0 1 -1/19 0 4719 1)

0 ey 126/19 0 59/38 92 0 /3 15/K |

3s 0 16938 12D 20/3 5358 0

Discuss the effect on the above optimal solution by changing the tesource vectos
b =1{7.3,8) to b~ (13,3,8) If the new solution 15 not feasible then obtamn «
feasible solution using dual simplex method

(11 14
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