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2000
Qu.
(c) Solve the following assignment problem for the given as-
|signment COSS : 20
Person
| I 1] v \'%
| 11 17 8 16 20
219 7 12 6 15
Job 3| 13 16 15 12 16|
4 | 21 24 17 28. 26 . 0
51 14 10 12 11 13"
2001
Qu.
§ v 114
| . (f) Compute all basic feasible solutions of the linear
Programming problem

Max z = 2x, + 3x, + 2x;
Subject to 2x;, + 3x,-x; =8
X1=26+6x;=-3
X), X3, X3 20,
and hence indicate the optimal solution.
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[12



Qu.

(b) (i) Using duality or otherwise solve the linear pro-

gramming problem
Mininﬁze 18x1 + 12 X2

Subject to 2x, — 2x; > -3
3x, o 2x:23
xhxzzo [15

Qu.

(ii) A manufacturer has distribution centres at Delhi,
Kolkata and Chennai. These centres have available 30, 50 and 70
units of his product. His four retail outlets require the following num-
- ber of units :
" A,30; B,20; C,60; D,40.
The transportation cost per unit in rupees between each centre
and outlet is given in the following table :

Distribution Retail outlets
Centres

A B C D
Pelhi 10 7 3 6
Kolkata 1 6 7 3
Chennai 7 4 5 3

Determine the minimum transportation cost. [15



2002
Qu.

(®) (1) Using Simplex method maximize
Z = 5x, + 3x, subject to
X; + X9 < 2,
5x; + 2xy < 10,
3x; + 8x, < 12,
X;, Xg 2 0. 15

Qu.

(1) A company has 3 factories A, B and C which supply
units to warehouses X, Y and Z. Every month the capacities
of the factories per month are 60, 70 and 80 units at A,
B and C respectively. The requirements of X, Y and Z per
month are 50, 80 and 80 respectively. The necessary data
in terms of unit transportation costs in rupees, factory
capacities and warehouse requirements are given below :

X|Y|Z
Al8]|7]5]60
Bl6|8|9]70
cl9|6]|5]|80
50 | 80 | 80 | 210

Find the minimum distribution cost. 15



2003

Qu.

() For the following system of equations
X, +X,+x,=3
2x, - X, +3x,=4

@ all basic solutions
(@) all basic feasible solutions
(m) a feasible solution which is not a basic feasible
solution. 12

Qu.

b) (@) Ananimal feed company must produce 200 kg of a
mixture consisting of ingredients X, and X, daily. X costs Rs. 3 perkg
and X, costs Rs 8 per kg. No more than 80 kg of X, can be used, and
at least 60 kg of X, must be used. Formulate a linear programming
model of the problem and use Simplex method to determine the ingre-
dients X, and X, to be used to minimize cost. 15

, @) Find the optimal solution for the assignment prob-
lem with the following cost matrix :

'8 10 11 5 13]



-

] the complete as-
Indicate clearly the rule you apply to arrive at y

5 o ~TINN ‘R’

2004
Qu.

(f) Use Simplex method to solve the linear programming problem:
Max. - z=3x,+2x,,
subjectto x, +x,<4
X, =Xy <2

*p X ->-.0° 12

Qu.




(c) A travelling salesman has to visit 5 cities. He wishes 1o star
from a particular city, visit each city once and them return to his starting

point. Cost of going from one city to another is given below :

A B C D E
ro 410 14 27

A

Bl12 « 6 10 4

clie 14 o 8 14 ;

Di24 8 12 o 10 ‘
E{2 6 4 16 o] ﬂ
You are required to find the least cost route. I

Qu.

(d) A department has 4 technicians and 4 tasks are 10
performed. The technicians differ in efficiency and tasks differ §

their intrinsic difficult .

y. The estimat i i
Gkt e of time (in hours), each
tec would take to perform a task is given below. How)should

the tasks be allotted, one to
’ to a technici =
work hours ? chnician, so as to mirimize the total
: 15



Task
. I | IV
Technician~]

A 8 (26|17 11
B 13(28| 4 |26
C 38|19 |18 |15
D 19 {2624 |10

2005
Qu.

(b) Use simplex method to solve the following :
Maximize z = 5x, +2X,
subject to 6x, +x, 26
4x, +3x,2 12
x, +2x,24
and X, X, 2 0.

—— ———— - W

Qu.

(f) Put the following program in standard form :
Minimize z=25x, +30x,
subject to 4x, +7x, 2 1
8x, +5x,2 3
6x, + 9x, 22
and hence obtain an initial feasible solution.




2006
Qu.

(f) Given the programme
Maximize u = 5x + 2y
subject to x + 3y £ 12
3x-4y<9
7x+ 8y <20

X
X,y20
Write its dual igl the standard form. 2

Qu.

(c) Use the simplex method to solve the problem ®

Maximize u = 2x + 3y
subject to ~2x + 3y < 2
3x+2y<5
X,y20 %

COMYT ALY L0

2007
Qu.



(f) Put the following in slack form and describe which
'{the variables are 0 at each of the vertices of the constraint
%t and hence determine the vertices algebraically :

Maximize u = 4x + 3y
Subject to x + y < 4

L
-X4+y<2

Qu.

(c) Solve the following by Simplex method:
Maximize u =x+y
subject to
-x+y<l1
x—-2y<4
x,y>0 - 30

2008
Qu.



(0 Find the d : :
voblom 3 ual of the following linear programming

M&X.Z:le_x2+x3

such that
x,+x,— 3x, <8
4xl-x2+x3 =2
2%, + 3%, - %, 25

xl’ xz’ x3 _>_ 0. ‘ 12
Qu.
Destinations

£y Dl Dz D3 D‘ D5 DB Avaﬂabllity
| - F 2 1]3]3 2 1B 50 ‘

F. 3|2 21413 4 40
hactories ——[3 | 5 | 4 | 2 |41 50

FJ FEENE 11212 30

4

Demand | 30 | 50 20 | 40 | 30 | 10

] initi ) Matrix Minima Method.
‘Yﬁndlng the initial solution by L
2009

Qu.



(f) A paint factory produces both interior and exterior paint
from two raw materials M, and M,. The basic data is as follows :
F Tons of raw material per ton of | Maximum
| Exterior Interior daily
| | paint paint availability
l Raw Material M, 6 4 24
;Raw Material M, 1 2 6
| g:ﬁt per ton
Rs.1,000 - 5 4
[~
Qu.

' A market survey indicates that the daily demand for interi,
paint cannot exceed that of exterior paint by more than 1 ton, The
maximum daily demand of interior paint is 2 tons. The factory wapy,
to determine the optimum product mix of interior and exterior paip
that maximizes daily profits. Formulate the LP problems for this sit,.
ation. 1))

Qu.

A

(b) Maximize : Z = 3x; + 5x, + 4x;
subject to :
' 2x, +3x, <8,
3x, +2xy + 4xq < 15, .
2x, + 5x3 < 10, -
x;20. 30



2010

Qu.

.
-

Qu.

()

Construct the dual of the primal problem :.

Maximize z=2x; +x, +x3, subject to the
constraints x; + x, + x5 = 0, 3x; ~ 2x5 + 3x4=3,
—4x) + 3x,— 6x3 =1, and x;, x5, x5 = O. 12

(c¢) Determine an optimal transportation pro-
gramme so that the transportation cost of
340 tons of a certain type of material from
three factories F,, F,, I3 to five warehouses
W,, W,, Wy, W, W5 is minimized. The five
warehouses must receive 40 tons, 50 tons,
70 tons, 90 tons and 90 tons respectively. The
availability of the material at F,, F,, Fy is
100 tons, 120 tons, 120 tons respectively. The
transportation costs per ton from factories to
warehouses are given in the table below :

W, | W, | Wy | W, | Wi
F, | 4 1 2 6| 9
F, 6 4 | 3

Py 8 6 - 4 8

Use Vogel's approximation method to obtain
the initial basic feasible solution. ' 30



2011
Qu.

(d) Solve by Simplex method, the following LP Problem :
Maximize, Z= 5x, +3x,
Constraints, 3x; +5x, < 15

5x, +2x,<10

X, X, 20

2012
Qu.

12
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(c) By the method of Vogel, determine an initial
basic feasible solution for the following trans-
portation problem :

Products P|, P,, P, and P, have to be sent to
destinations D,, D, and D,. The cost of send-
ing product P; to destinations Dj is C i where

the matrix
10 0 15 5
lcil=7 3 6 15]
0 1t 9 13

The total requirements of destinations D,, D,
and Dy are given by 45, 45, 95 respectively
and the availability of the products Py, P,, P,
and P, are respectively 25, 35, 55 and 70.

20

Qu.

(c) Write down the dual of the following LP problem and hence
Ive it by graphical method :
Minimize, Z =6x, +4x,
Constraints, 2x, +x,21
3x, +4x,21.5
XX, 20 20

Qu.



(d) For each hour per day that Ashok studies
mathematics, it yields him 10 marks and for
each hour that he studies physics, it yields him
5 marks. He can study at most 14 hours a day
and he must get at least 40 marks in each.
Determine graphically how many hours a day
he should study mathematics and physics each,
in order to maximize his marks ? 12

2013
Qu.

(e) Maximize 2z = 2x; + 3%, — 5Xg
subjectto X; +Xp+X3=7

and 2X, — 5Xg + Xg 210, x;2 0. 10

Qu.



(a) Solve the minimum time assignment problem :
Machines
M; M, Mg M,
Ji/3 12 5 14
Jo|7 9 8 12
Js[5 11 10 12
Jy| 6 14 TR

Jobs

(b)  Using Cauchy’s residue theorem, evaluate the integral
n
S I sin® 0.do
0
(c) Minimize z = 5x; —4xq + 6x3 - 8x,
subject to the constraints
X + 2x2 - 2x3 E 4x4 <40
2x1--)(2-4-x3+2x4 <8
4x) - 2x9 + X3 - %4 <10

2014

Qu.

15

15

20



Solve graphically :
Maximize Z =6x, + Sx,

subject to

2x; + x5 516

X, +x9 511

X, +2x5 26
Sx; +6x, <90
X, X2 20 10

Qu.

Find the initial basic feasible solution to the following transportation problem
by Vogel’s approximation method. Also, find its optimal solution and the
minimum transportation cost :

Destinations
b | b Dy Dy | Supply

; a 6 4 5 14

Origins | O, 8 9 2 7 16
03 4 3 6 2 5

Demand 6 10 15 4
20
v FE. 15 ~ e - -

Find all optimal solutions of the following linear programming problem by the
simplex method :

Maximize Z = 30x; +24x,
subject to
5x, +4x, £200
x, £32
X, £40
Xy, X9 20 20

2015



Qu.

Solve the following assignment problem to maximize the sales : 10
Territories (&)
J o m v
Al3 4 S 6
Bl 4 15 13 7
Salesmen (R@m) C | 6 13 12 5 11
D7 12 1§ 8 S
E| 8 13 10 6 9

Qu.

Consider the following linear programming problem :
Maximize Z = x; +2x9 =3x3 +4x,4
subject to
Xy +Xg +2X3 +3x4 =12
Xy 42Xy +x4 =8
Xy, Xp, X3, X4 20

Qu.



Fd - o

Solve the following linear programming problem by the simplex method. Write

its dual. Also, write the optimal solution of the dual from the optimal table of
the given problem :

Maximize Z =2x;, -4x4 +5x4
subject to
X, +4xy =2x5 S2
-x) +2x,5 +3x4 <1
Xy, X, X3 20

2016

Qu.

(e) HaQHl
x+2y>1, 2x+y<1, x>0 @ y=>0
F WY 5x + 2y F HAftHan 7 e fafYr gro s hifsg |
Find the maximum value of
5x + 2y
with constraints
x+2y>1, 2x+y<1, x20 and y20
by graphical method.

Qu.

20

10



(c)

Fftrepaieo ifse
z = 2Xq + 3Xg + 6xg
ENGRED
2X) + X9+ X3 <5
3xy +2x3<6
x120,%x2>0,x320.

F1 T T AT B 2 39 I F1 e v |

Maximize
z = 2Xq + 3%g + 6xq
subject to
2%, + X9+ X3 <5
3%y +2x3<6
X120,%920,x320.

Is the optimal solution unique ? Justify your answer.

2017

Qu.

20



(e)

Qu.

(c)

arht faftr % semme & g
2X +y

1 I=aH HH, TG
4x + 3y <12
4x+y<8
4x -y <8
x,y20

31 it |

Using graphical method, find the maximum value of

2x +y
subject to

4x + 3y <12

4x+y <8

4x-y<8

x,y20. R 10

wahe fafy & gro Frafeafaa e gome auen +i 7a Fifse .
ftrpasietor Fifsg

z = 3%y + 5xg + 4x4
ENGRES

2X1 +3X9< 8

2x9 + 5%3 < 10

3%y + 2Xg + 4x3 < 15

Xq, X9, Xg 2 0.
Solve the following linear programming problem by simplex method :
Maximize

z = 3Xq + 5Xg + 4x4
subject to

2X1 +3x9< 8

2x9 + 5x3 < 10

3%y + 2Xg + 4x3 < 15

X1, X9, Xg 2 0.

20



b) Frefufes oiae aven % fw, @ i afee ffa F g, smfie
it G &l F1d HITQ A1 ANTG Hid HIAY |
RICSEU)
D, D, D3 Dy Dj

O;|4| 7| 0| 8|6 |14
sgm Oy 1| 2 |-3| 3| 8 |9 U
O3(3|-1| 4|0 | 5 |17
8 3 8 13 8
HiT
Find the initial basic feasible solution of the following transportation
problem using Vogel’s approximation method and find the cost. 15
Destinations

D D, D3y Dy Dj

Oj|4| 7| 0| 38| 6 |14
Origins Og| 1| 2 | -3 8 | 9 Supply
- Og|s|-1] 4 5 | 17
8 3 8 13 8
Demand

2018

2b) Frafafaa e wmm awen 9t Big M fafr & &= $ifi 301 zufse f awen &
oftfia swam wa ¥ | v @ Stw wEA @ oww W o St
eI A 2 = 3x, + 5x,

avd 6 x, +2x,28
I +2x,212
5x; + 6x, < 60,
X|,X230.

Solve the following linear programming problem by Big M-method and show that
the problem has finite optimal solutions. Also find the value of the objective
function :

Minimize z = 3x, + 5x,

subject to x; +2x,28
Ig+2x,212
5x; + 6x, <60,
X, X, 20, 20



3.(c) sitfafaa wftaon & Waea: @ar wyeaa # e sl ga € 7 97 oft A @
wifag |

2x, =X +3x3+x, =6
4X| —2x2-.t3+2x‘ =10.

How many basic solutions are there in the following linearly independent set of
equations ? Find all of them.
2x; =X +3x;+x, =6

4x, — 2%y = Xy + 2% = 10. 15

4c) uE %=f # 9l wEEE O,, 0, 05, O, Oy 41 F Wi M,, M,, My, My, M, ¥ |
gftarem @, s B O, wEEE M, (,j=1,2,..,5) W & aReem wan @,
% wk § | A vw wfrew @ B 0, M Fed wvfm M, =1 femem @<t T 0, @
giwdt wafir M, @1 e a3 & wraa T & o wedt R | S sege 49
2 | seay Prgea a9 seaw Faem § we wa @i )
LiC]
Machine
M; M, My M, M
0,[24]29[18[32]19
s 02117 ]26 (342221
Operator O, |27 |16 |28 |17 |25
0,(22]18|28|30]|24
Oc|28 (16|31 (24|27

In a factory there are five operators O, 0, 0, 0, 0; and five machines
M,, M,, M;, M, M;. The operating costs are given when the O, operator operates
the M; machine (i, ) = 1, 2, ..., 5). But there is a restriction that O, cannot be allowed
to operate the third machine M; and O, cannot be allowed to operate the fifth
machine M. The cost matrix is given above. Find the optimal assignment and the
optimal assignment cost also. 15

2019



1.(e)

3.0)

4.d)

2020

it faftr & wm & grr Was e W A gw Fifg |
siftrereriteor Ffig Z=3x, + 2x,
awd f6
xn-x 21,
X +x3 23
WM 5n0x»0

Use graphical method to solve the linear programming problem.
Maximize Z = 3x, + 2x,
subject to
-5 21,
X tx; =3
and x;, x5, %320

T faft w s g W e T @ e SR
rartaer FG Z=x, + 25, 3x, - 2x,
awd &

X+ 2-3x;+ x,=4
X+ 22+ xy+ 2x,=4
Xy, Xp X3, X4 = 0
Solve the linear programming problem using Simplex method.
Minimize Z = x, + 2x,— 3x; - 2x,
subject to
X+ 26 -3x;+ x,=4
X+ 20+ x3+ 2x,=4
and Xy, X, X3, x420 15

frafafea wa. @ & ® far =,
aftefiaer ARG Z=2x, + 4x, + 4x; - 3x,
awd &

xn+tx,+tx;=4

x +dx, +x,=8

Xy, Xp, X3, X4 2 0

Wiy e 1 IR wR g, wafya # fE afed wmem (x, x,) e i R
Consider the following LPP,
Maximize Z=2x, + 4x, + 4x, - 3x,
subject to
x|+12+33-4
X +ax, +x,=8
and Xy, Xp, X3, X4 =20
Use the dual problem to verify that the basic solution (x,,x,) is not optimal. 10

10



)

3.(b)

UPSC majp i :
10 Meet gty tenance Section hag purchased sufficient number of curtain cloth pieces

Curtain requirement of jts buildin iece i B
: _ . The length of each piece is 17 feet.
The T€quirement according to curtain length is as follows :

Curtain length (in JSeet) Number required
5

700
9 400
Z 300

The.widtlf of all curtains js Same as that of available pieces. Form a linear
programming problem in standard form that dec

: ides the number of pieces cut in
different ways so that the total trim loss is minimum. Also give a basic feasible
solution to it.

10

e ity 3 g frefie W st e @ e A
FAGHIERT HIIT z = — 6x; — 2x, — 5x3
g f5 le.—3x2+x3$l4

_4xl+4x2+IOX3S46

2x, + 2, — 4x3 < 37

n22xnz2L,xn23"

URC-B-MTH

3

Solve the linear programming problem using simplex method :
Minimize z = - 6x, — 2x; - 5x,
subject to 2, — 3, + X3< 14
= 4x) + 4x, + 10x; < 46
1 + ZXZ — 4XJ s 37
XZ2,021,x23 5

/ ~ - v3 a3



/40) aﬁaﬁvﬁ:mﬁﬁr-%ﬁwﬁrﬁaaqﬁammmmmmm'
W R | 30 T H STERT R GHET I8 o U IREed S W i |

g
Destinations
AN

D. D;.D; 'D;
(10| [o] [20] [11]

S, 15
- IgM (12| [8] [9] [20] Tt
Sources S, : 25 >Availability
3

501 20 15| 10
.

7

Demand
RC-B-MTH &

f,md t’he initial.basic feasible solution
ogel’s approximation method and u

of the following transportation problem by
transportation cost of the problem.

se it to find the optimal solution and the
20



