EMT-XIV (UA-135/13)

o 9||3L‘-1°ﬂ ( B.D.P.)
Wﬁ?ﬁ' 71Q ( Assignment) : TorTEd, 2058 8 T, R0%¢

\9 ( Mathematics )
@ﬁ;ﬁs NI ( Elective )
5\2/"?“1 @ ( 14th Paper : Linear Programming

and Game Theory )

AT 2 ¢o A @FF 8 90%
Full Marks : 50 Weightage of Marks : 30%

Al @ T Teraa T RO 3@ (e A |
o A, SRSl g9 SeoifaEa 2R (v N9
(B (TGN RCA | TS 20T [N Fd® R |

Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.

BRI
- 96 efeas Teg uy ¢ 30 x ¥ = %0
S I PPN A @ B 16 I8 o499 & | dF8 T
O @I A 8 B TF & @ 25 WG @
15 NG =il | q@b g &ifde 35 <6 e
00 M1 | 2lfo 9T A 8 BIFH & IAEE 1 kg
8 25 kg PG EGH 27 @A AANR 170 kg
FHNEE @ = | T 2ffo @3 A ¢ B I3
&) IAEE 100 BIF 8 400 Bl e T ©OF&
FKifge e o efs AR o @I A 8 B
Teov 00 2@ ? TN @ @RS cenanfik
TN RROTE Sorgem I @R Rb@ ARy
AN <A | ¢+ @

B.Sc.-AU-7126 [ st stom wesy

EMT-XIV (UA-135/13) 2

@) RN @ X = {(xg,x);2x7 +3x3 <6} CBH
a6 Tes (776 | ¢
() x=0,y=1, z=2 T NI AN R

2x+y+3z="7
-4x+2y+6z=14

G (T IR AN ? TeE FANCF e
U @Qg T (e PP TS Fofw
e | @
ol (@ (@ TEFCT o EM-@ WRE caeifie
A PRI TR @ oM Teet 76

A TN @R @A w8 AWR@, OIRE
I P @ ST 5N q TR A & Twe

TR (I elifes Koo =@ | 7 Teet ool
SE W1 ®F O [ R0 ST S 18 + R
@) T ox =2, x,=2, x,=1 TG
ANFLASOTT x +2x, +x,=7; 2x, +Xx, +3x, =9
a3 AT WA 7W, ORE @ IR
ST (A QP (ol PP NG el

PP | 8

B.Sc.-AU-7126



3 EMT-XIV (UA-135/13)

81 () BT el M oTalo SEPIR BCE ANL B

WZ=2x1+3x2—x3

*S AT, 2x, +5x, - x5 <5
x1+x2+2x3:6
2x1—x2+3x3:7

X, X xSZO %

2
@) fefrfe @R cenanfar semifea tae sTomifo
ﬁ"ﬁ[W

PSRN Z:x1+2x2+3x3

*S AT, 2x, +x, ~3x; 25

X +2x2+x =8

1 3
2x1 —3x2 +2x3 <14

xl,xQZO, X, QI | 8
et - 9
A Fonfo oeg Teg ey ¢ U X© =S

¢l TN TR @I FoE TR WEER o
AWM A @I Wg R p Q@9 I T ORET
Ted GIol (el (@ Ao 2@ T — o
P | \

B.Sc.-AU-7126 [ st stom wesy

EMT-XIV (UA-135/13) 4

Yl NEF AR TR AT I Y

b, D, Dy

O, | 50 | 30 |[220| 1
O, | 90 | 45 | 170 | 3
O; | 250|200 | 50

4 2 2
ql 7o FANNIoR AN FE AN FH NI @RS
cerantye Fmfod LS unbounded.

by Z:3x1+x

2

*S ANACF 2x, +3x, > 2

bl SId e ThE ANLE T

Al1117| 8 | 16|20
B|9 |7 |12| 6 |15
C|13|16|15| 12| 16
D
E

21|24 |17 |28 |26
14110 | 12| 11| 15

Y
S| T @Ol APIHF TG FF -
B
AL 3 [-1]4 ]2 |5
3|5 |6 [1 [2 |0
Y

B.Sc.-AU-7126



EMT-XIV (UA-135/13)

so | SI6F NN el FAoIha AL I :
1 2 3 4 5

1 [ [4 [10[14 ]2
2 [12]» |6 |10 |4
3 [16 |14 [« |8 |14
4 [24]8 |12 |10
5 [2 [6 |4 |16 | =
)
et - of
-G B 2T T e ¢ © x 8 =53

S oWl TN @ @RS (N TenE SR
TR 74 oifoe o @t Teet ¢ | ©
521 WS minimum S&fex AR Wox i@z
TR RRE (o1 SR AL [efy T : 0

b D, D; D,

Ol2]3|6]| 8|6

O, 1] 4|6 |10]|8

O; | 4 | 2 5 |10

12 4 6 5

YOI S ={(x,,x,);2x] +3x] <6} OB efeer el
el e | ©
381 E*meR @i fofe [ef e I 5@ (1, 2, 3, 4),
(-1, 1,2,3) ¥R (0, 3, 5, 6 ) TIGF | ©

B.Sc.-AU-7126 [ st stom wesy

EMT-XIV (UA-135/13) 2

el (1, 3, 5) (& (2, 4, 2), (3, 1, 3) @R (2, 3, 4)-4q

@RS AT RETE 2P 3 | ©
Syl AT @Iol AN ale e e e
FFN @I TNTITF AN F CQEIEN

B

1 7 3 4
A |5 6 4 S
7 2 0 3

sq | N sffaaey T9nite @R T Tew aem
PP \©

o, |2 6 8 12
0) 10 |9 4 16
8 10 10

ol ons Glb S @9 2y KPR el e ©
S={(xy);2x+y<6, x+y<5 x+3y=>3, y=0}

B.Sc.-AU-7126



B.Sc.-AU-7126

3 EMT-XIV (UA-135/13)

English Version

Group - A

Answer any two questions. 10 x 2 =20
A and B are produced by a company. Both are
produced in a machine where for A 25 minutes
and for B 15 minutes are required for producing
one unit. 1 kg and 2-5 kg of raw materials are
required for producing 1 unit of A and B
respectively. In a week the machine can work
maximum 35 hours and 170 kg raw materials
are available. If the profit per unit of A and B are
Rs. 100 and Rs. 400 respectively then how much
units of A and B are to be produced in a week for
maximising profit ? Write above problem as an

L.P.P. and solve it graphically. S+35
a) Show that X:{(xl,x2);2x12+3x§ <6} isa

convex set. S
b) Is x =0, y =1, z = 2 a basic feasible
solution of the system of equations

2x+y+3z="7
-4x+2y+6z=147

Justify your answer. Also find all basic

feasible solutions. 5
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3.

a)

In an Euclidian space E" convex set of all
feasible solutions of an L.P.P. is non-null
and closed and bounded, then prove that
optimum solution attained at an extreme
point of the convex set. What happens if the
convex set is not bounded ? Explain. 4 + 2

Reduce the feasible solution x, =2, x, =2,

1 2
X, =1 to a basic feasible solution of

x1+2x2+x3:7;2x1+x2+3x3:9. 4
Using Charne's Big M method solve

Max Z=2x1+3x2—x3

subject to 2x, + 5x2 — X5 < S

x1+x2+2x3=6

2x1—x2+3x3:7

X)X, Xg 2 0 6
Write down dual of the given L.P.P. :

Max Z:x1+2x2+3x3

subject to 2x; +x, —3x; 25

2
x1+2x2+x3=8

2x1 —3x2 + 2x3 <14

x1,X9 20, xg is unrestricted. 4
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Group - B
Answer any three questions. 6 x3 =18

S. If pis added to each element of a pay off matrix
of a game with value of the game v, then
optimum strategy remains unchanged — Prove. 6

6. Solve the following transportation problem :

b, D, Dy

O, | 50 | 30 | 220
O, | 90 | 45 | 170 | 3
O; | 250 | 200 | 50

4 2 2
6
7. Solving dual prove that primal problem has
unbounded solution :
Max Z =3x, + x,
subject to 2x; +3x, =2
X +x, 21
X, Xy 2 0 6
8. Solve the following assignment problem :
1 2 3 4 5
A 11|17 8 | 16|20
B|9 |7 |12| 6 |15
C|13|16|15|12] 16
D |21 |24 |17 |28 |26
E|14]10|12| 11|15
6
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9. Solve the following game problem :
B
1 |3 (-1]4 |2 |-5

A -3|5 |6 |1 |2 |0
6
10. Solve the following travelling salesman problem :
1 2 3 4 5
1 o0 4 10 | 14 | 2
2 12 |o |6 10 | 4
3 16 | 14 |0 |8 14
4 124 |8 12 |0 | 10
5 |2 6 |4 16 | ©
6
Group - C
Answer any four questions. 3x4=12

11. Prove that set of all feasible solutions of an L.P.P.
is a convex set. 3
12. Find an initial basic feasible solution by matrix

minimum method of the given transportation

problem : 3
D D, D; D,
O]l 2] 3|6 6
O,| 1] 4|6 |10]S8
O3] 4| 2| 1|5 ]10
12 4 6
13. Find the extreme ©points of the set
— .42 2
S—{(xl,x2),2x1 +3x2 <6}. 3
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14. Find a basis of E* which contains (1, 2, 3, 4),

-1,1,2,3)and (0, 3, 5, 6). 3
15. Express (1, 3, 5) as a linear combination of
(2,4,2),(3,1,3)and (2, 3, 4). 3
16. Find the saddle point of the game and solve it :
B
1 7 3 4
A|lS 6 4 5
7 2 0 3
2+1
17. Write the transportation problem as an L.P.P.
Dl D2 D3

o, |2 6 8 12
O 10 | 9 4 16

2
8 10 10
3
18. Find the extreme points of S ={(x,y);2x+y <6,
x+y<5x+3y=3, y=20}. 3
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