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(1) Figures to the right indicate marks of each question.
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Give the difference between Graphical method and Simplex method.
Solve the following Linear Programming Problem by graphical method :

Minimize function : Z = 30X, + 20X,

Constraints : X, +2X,<40,3X, + X,230,4X, +3X,2 60, X,,X,20

OR

Explain the meaning of Operational Research. State its uses and limitations.
Solve the following LP Problem by Simplex method :

Maximize objective function Z = 12X + 8Y

Constraints : 10X +6Y £300,X+Y<40,X,Y>0"

Explain Hungarian method for solving the assignment problem.

Find the fullowmg transportation problem by using Matnx minima. Also find the
optimum solution :

Sales Centres
P Q R ) Supply |
18 12 9 10 10
=) ]1 Y A T
Godowns G, 11 | 7 12 17 15
G, 8 | 16 | 15 | 13 15
| Demand _.,7 11 __9 ‘ 13 404,
OR
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2. (A) Explain the following terms: 6
(i) Degenerate solution
(i) An optimum basic feasible solution

(iii) An alternative solution

(B) Solve the following assignment problem to minimize the total cost : B
| Jobs ]
| 1T | @
| | A | 9 7
Persons | B < 3
c | 15 | 10
D 6 11 J
3. (A) (1) What are the assumptions made in the theory of games ? 6

(i) Explain the principle of dominance in the solution of game.
(B) Find the sequence that minimize the total elapsed time required to complete the
following jobs on two machines. Also find the idle time of machine M, and M,. 8

ljubsl J, | I, | 3 | J“I I ¥ | I
|

M, | 4 | 9|5 |. 72| 8] 7 |
IMZESiml?IE 6!4|
OR
3. (A) Obtain the optimal strategies for both players and find value of the game from the
" following : 6
Player B
B, B, B,
A6 2 -6
Player A A,|9 8 9
A;(12 10 6

0 ;
(B)  Processing times of six jobs gﬁL ré "ﬁ&ac‘hine 2, B and C are given. The order of

processing is ABC. One work is done on one machine at a time. Determine the

sequence that minimizes the total elapsed time required to complete the jobs.
Also evaluate the idle time of machines. (Time given in hours) 8
[ Jobs T 10| 24] 33 4| 5¢] 62
MachEe—A s [slo|7]6]|7
Machine-B | 3 | 4 | 2 1 5 3

Machine-C|4 s | 7161 2] 4
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4. (A) Explain the following terms with reference to PERT :

(B)
4. (A)
(B)
5. (A)

MA-224

(i)
(i)

Expected Time

(ili) Float Time

Dummy Activity

Draw a PERT diagram for following activity and find critical path :

Activity

a | b

Preceding Activity

a

£ |

Expected time

=

2

—

5

—

OR

Give the rules of constructing a network.

For the following data, find EST, EFT, LFT and LST for the activity schedule
given below. Also find critical path and project duration. Verify critical path with
the help of Float time :

Activity | 1-2

1-3.

1-4

2-4

2-6'-[ 3-5 | 4-5

t 10

13

17i9_

14\

4-6

-7 |

[

7

5

Give answer of the following questions : (Any six)

(1)

)

)

(4)
()

(6)
(7)
(8)

e —

What is the number of assignments in the optimum solution of an
Assignment problem ?

Which is the best method of obtaining an initial basic feasible solution to a
transportation problem ?
Which method is used to obtain an optimum solution to a transportation

problem ?

Egﬁl?ain the slack variable in simplex method.

State the conditions. required for the optimum solution to the sequencing
problem with n jobs on 3 machines.

When is the game said to be fair ?

Define objective function in the context of Linear Programming problem.

'Give the examples of Iconic model.

P.T.O.



(B) Answer the following questions by choosing proper alternative : (Any eight)

(1)

(2)

3)

4)

()

(6)

(7)

T (8)

)

(10)

For an activity EST = 9, Time for an activity = 4, Float time is 3, then, LFT

(a) 8 (b) 10 (© 16

If an activity in a project has zero slack, it implies that
(a) it lies on the critical path

(b) it is a dummy activity

(c) itisa non-critical activity

LFT for any activity is EFT of that activity.

(a) more than

(b) equal to or more than

(c) less than

In game, the position in the payoff matrix where the maximin equal to the

minimax is called .

(a) break even point (b) _saddle point (¢) key point
In case there is no saddle pointin a game, then game is
(a) deterministic game

(b) mixed strategy game
(c) two person zero sum game

In a game, pure strategy means
(a) any strategy may be selected arbltranly

(b) A particular strategy is selected by each player
(c) [both players select their optimal strategy

Artificial variables in simplex method of L.P. problem must be introduced
when the constraints consist of sign.

(a) 2 (b) < (c)
For a sequencing problem of n jobs on two machines (M, & M,), if the
lowest time is for j' job on machine M,, the j® job is put at

——=r—

place available.

(a) first () last (c¢) middle
Time series graphis an examplé of model.
(a) Analogue (b) Descriptive (6) Dynamic
Float time for any activity on critical path is
(3) positive (b) negative (¢) zero

8
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quARAl: (1) orell elog-dl i 86 WL £ B,
2) MRl Bualdl 531 usial.
3) 2UQv Qrdle]l 1l

L (A) 21@uidld 24 Rasu (Simplex)-l 2ld S AL
B) 12 v 2oy Wil Ba @i ugfeld A
AR Z = 30X, + 20X, A A2l RN A Yt Giettd) :
Wl : X +2X, <40, 3X, +X, >30,4X, #3X, > 60, X, X, 20
Ll |
L. (A) slens Al 2] o], d-l Gulbll 247 HuleRil argudl.

[Max. Marks : 70

(B) AR AN Y3 iruihw-ﬂ R R Qs (Simplex)-l ygldll Bl :

el R : Z = 12X + 8YA ARl 2Rl 2L M oA,
Wl : 10X+ 6Y<300,X+Y<40,X,Y>0

2. AA) [-?lgﬁ?t«[l AHRAI-AL @E@t 2l €RurA-l A 3.

(B) Y @l d AR iRl AHRAUA B3all. Aoy 2 U @va ANl :

I__"_ - - gl gsidl

: P |'Q | R | 'S | Rai
G, 18 | 12 | 9 [ 10 10
1B G, 1| 7. | 12 |17 15
G, s | 16 | 15 | 13| 15
| W | 7 [ U9 [ ] w

O
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(B)

3. (A)

(B)

3. @A)

(B)
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(AL 4§ YHMA : 6
(1) [ﬂéd (Degencrate) Gxa

(i) e waHl Wy G

(iii) As(As Ga

LR Ryl AR et vl 2t 2 A 9] Bha AL : 8
sl
| 1 11 1 IV
A 9 7 3 8
bl | B 4 3 9 2
C 15 10 5 7
D 6 11 4 13
(i) MU RgidHl =RRUAL L S 7 6
(i) M-l GEerHl WU Rigld AHml.
Alct SR A A R 5 12 @t Wil WAL A Y et § : 8
s1dl | J, ! I | 3 [ 3, | 35| Gl J5

M, [ 4|95 |72 817
M, | 8 |5

0] 3 9 [6 | 4
A =2l SR H2AL 534 48] 53 SQ Rhcdct A ~As5] 53, GiRl Ul WR ARl AHA
Andl.

YAl
A 210 AU R GR WelldlAlAL Sedieys 24 Hdd Hed Aadl : 6
Weudl-B

B, B, B;

A;(6 2 -6)

A9 8 9

. © KB Az{12 .10 6,

AeL HllAL A, B 247 C WR 1AL 6 SRl ABC 8334l 5L 8. €35 SRIA €35 HallA

W apidl Wi A rol . s WA As M W WL As o7 51l A B, 2

AHRUL HR ey s 5 WY i 635 HllAAl ARl AHAU-AOAL (B
selsHl 2N B)

Wall-A

sl 1 ‘ 2 [ 3]4]5]6
wla | s 8[9 76| 7
wl4B | 3 | 4 Lz 1[5 ]3
HlH-Cc | 4 (8| 7|6 2| 4




L. (A) 92 (PERT)-Liseli ARAAL 46 oAl : 6
(i) U@
(i) sieuls ugl

(1) Slove UHY

IC1A a b c d
Wl ug | a—h o F8 |
(U AN 2 | s |6 | 7 |
vl
4 (A) b Rl (Rl vudl. 6

@) D2 WRdl well u4Rt A EST, EFT, LET 244 LST L s2152hyel 3ol 244
Weys2a @pldl A3 UL AL s21s2yel Wil slovel -l Gl s usrill: - 8

Wyt | 12 | 1-3 | 1-4 | 24 [ 2-6| 3-5 | 4-5 | 46 | 5-7 | 6-7
't 10|13 |"12]'9-J 14| 8 |12 | 7 | 5| 6

5. (A) AR veL ML (I A ©) 6
(1) FRyEA RS2 @-.em.l s1Qe AsHAl v B2l Sl 9

(2)  AsAUASRAL AHRAA WARS: _101@;51 2 B3a Anadl 1R+l 58 Ad A
Rt 1L D ? '

@) disrddSRAl WAL FredqH B3 Rnddl 1R 585 AdAl G 2 S ¢
(4) "Ror@s (Simplex) walimi 82 A wondl.

(5) .,I';llgl 4all R n SR Sl HRAl sl Rugladl aRaAL Sexn et
AR ARl 3 Rl vgudl,

(6) I UHAE AR 58 ¢

(7) ¥ 2RI A UL AECHH Setall (AR vondl.
(8) 2SS (Iconic) HI¥e-AL Bels0L AN,
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(B) ARl WAl veltel A RAseurll wigdll giR1LAM : (2R A 2418)
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(1)

(2)

3)

(4)

)

(6)

(7)

)

s Ug[xt 1R EST =9, ucg[?rl URAL WHA = 4, glovet w3 L dl A wg(H
I LFT = .

@ 8 (b) 10 (c) 16

A5 W2l A S sfA Yt 12 S dll
@ A sR] 5252l vu W 8.

(b) dsleuls sl 8.

) a[d1-52152] sid 8.

S169QL MYt W2 LFT 2A EFT \UE)
(a) Ssdiay (b) weelUUdYy (c) &RdlABl

i, 4z AR uell IR Ay Bud ag IR Eud el S Al dd
5% 6.

(@) e [Gig (b) M [og © wevad [Gig

Rt el Big A4 Qi dl, 3 s,

(a) [[aRrsHd

(b) (3 Ysu-Aldll 33

€) [B-<ulsd gy AL M

RUAHL YR ASRUAID2A_ .

(@) SRl UL AR 3 Rig UL,

(b) €35 Waldl g1 51T ASU YEUALVYUE U,

(©)  oif el dudl Sredi ARAAUWRIE K. ..

W ARY-RHL RARY (Simplex) Yal 2Rvd™l .. Ried
S AR $EH Al Bl 5 W3 8.
@820 = b) < © =..

230 (Mj 2 M,) R n sPl ul sudl-l AUHRAM A W DL M,
(ollon A MR j 5B HR Al A AU 51!171 G™ job) @‘-l@lb-hl RAAML
S H5UHL AE B. -

" (a) MUH (). Beal T (6) AR

©)

(10)

AR Al 2w A Hlsa, BersL 8.
(a) A-dbL(Analogue)
(b) clgirums (Descriptive)

(c) JL[aiﬂe(Dynamw) -
52152yl 1l wRell SlueL ugt H2AL slove uHA oy QU B.

(a) u-i (b) =hQl () YA
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