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General Instructions

1. Read all instructions carelully before answering the questions.

2. This question paper consists of 6 questions in 7 pages.

3. Answer any 4 questions only. All questio;zs carry equal marks.

4, Answer for each question should commence from a new page.

5. Involvement in any activity that is considered as an exam offense will lead to punishment
6. Use blue or black ink to answer the questions.

7. Clearly state your index number in your answer script
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Question 01

(a) Explain the assumptions underlying game theory.

(b) Discuss pure and mixed strategies.

(¢) Explain two-person zero-sum game.

(d) Two companies, Alpha and Beta, are trying to choose spending on research and
development. They can choose ecither high spending or low spending. If both companies
choose low spending, Alpha will earn 10 million per year. If both companies choose high
spending, Beta will earn 5 million p';er year. If one chooses high and the other low, the
company that chooses high spending will earn 20 million, while the company-that chooses
low will earn 2 million. The companies must make their decision without knowledge of the
other’s action.

(i) Construct the payoff matrix with respect to the company 4lpha.
(i) Is there a saddle point? Justify your answer. .

(iti) Determine the optimal strategies for Alpha and Befa.

Question 02

(a) Consider the following payoff matrix for 2x2 two-person zero-sum game which does

not have any saddle point:

Player B
B B>
Player A Az ail aiz
Az ai azz

(i) Write down the formulas for optimum mixed strategies of Player 4 and Player B and
the value of the game.

(ii) Prove that if a fixed positive number M is added to each element of the above pay-off
matrix, then the optimal strategies remain unchanged while the value of the game
increases by M. ’

(b} There are two major soft drink companies MyCola and Sunquick. MyCola is the market
leader and Sunquick has developed several marketing strategies to gain a larger percentage
of the market now belonging to MyCola. The following payoff matrix shows the gains for
Sunquick and the losses for MyCola given the strategies of each company:




Sunquick MyCola

A B C
I 10 9 3
a 4 7 5
i 6 8 -4

(1) Determine the mixed strategy for each company.

(ii) Find the expected market share ge{ins for Sunquick and losses for MyCola.

Question 03

(a) Briefly explain the following terms:

(i) Queue discipline

(ii) Service mechanism

(ii1)Service channel
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(b) Patients arrive in a Poisson distribution at the Government hospital for emergency service
at the rate of one every hour. Currently, only one emergency case can be handled at a time.
Patients spend on average of 20 minutes receiving emergency care. The service time is

found to have an exponential distribution.

(1} What is the probability that a patient arriving at the hospital will have to wait?
(ii) Find the average length of the queue that forms.

(iii)Find the average tune a patient spends in the system.

(iv)What is the probability that there will be five or more patients waiting for the service?

(v) Determine the fraction of the time that there are no patients.

(vi)Find the average service time needs to be decreased to keep the average time in the

systent less than 25 minutes.
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Question (4

There are two clerks in a university to receive dues from the students. One clerk handles with
1%t and 2" year students and the other clerk handles with 3 and 4% year students. It has been
found that the service time distributions for students are exponential with mean service lime 5
minutes per student. First and 2" year students are found to arrive in a Poisson distribution
throughout the day with mean arrival rate 8 per hour. Third and 4™ year students also arrive in

a Poisson distribution with mean arrival rate 6 per hour.

(2) What would be the effect on the average waiting time for students if each clerk could handle
any student who comes from any year?
(b) What would be the effect if this could only be accomplished by increasing the service time

6 minutes?

Question 05

{(a) Define the term “inventory”.

(b) Write down the advantages and disadvantages of having inventories.

(¢) Formulate the Economic Order Quantity (EOQ) model in which demand is not uniform and
production rate is infinite.

Let ty, ta,......ls denote the times of successive production runs, such that

(d) A company uses annually 24000 units of a raw material which costs Rs. 1.25 per unit.
Placing each order costs Rs. 22.50, and the carrying cost is 5.4% of the average inventory.

Find the Economic Order Quantity and the total inventory cost.

Question 06

(a) Briefly explain the following terms used in Inventory Management:
(i) Carrying cost
(ii) Shortage cost

(111)Ordering cost
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(b) Derive Economic Order Quantity model for deterministic demand when replenishment
rate is infinite and shortages are permitted.

(¢) A particular item has a demand of 9000 units per year. The cost of one procurement is
Rs.100 and the holding cost per unit is Rs. 2.40 per year. The replacement is instantaneous
and the cost of shortage is Rs. 5 per unit per year, Determine
(i) the lot size,
(ii) the number of orders per year,
(i11)the {ime between orders and

(iv)the total cost per vear if the cost of one unit is Rs.1.
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Formulas (in the usual notation}

(M/M/1): (oo/FIFQO) Queuing System

P = [iJ (1 - i} P(queuvesizezn) = p”
7, 7
E(n)= ﬁﬁ’— E(m)z_/.lz_ﬁ E(V)z_l_ E(w):L
Cu-A pp=2) p=A p(pt— A)

(M/M/1}: (N/FIFQO) Queueing System

(I"P)P"
P - g ph Pl E(m):pz[l—NpN'Ur(N-l)PNJ
R 1 p:l (l—p)(l—pm')
N+l -
. 7,0[1—(N+1),0'V+Np””] . B 1 _{E(m)}
E(ny= (I—p)(l—p””) E(w)—E(v) ;0r E(w)= gy

Ev) = [E(”%, where A'= A(1— P,)

(M/M/CO): (o/ FIFQ) Queuing System

PRG
1 p" L, 1<nsC /1;{;} P, .
p =qn | E(m)= - E(m) = E(m)+ 7~
e p" I, n>C (C-DICu-4) 7
Clr—.Cl
. " " -1 1 1 l
Fy = (Zii A +_L 4 ( Cu E(W)ZEE(H?) EWy=E(w)+—
N B 11 \7 CW\u) Cu-2 7
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(M/M/C): (N/ETFO) Model

P(C p) £ N-C+] N_C - 1
E(m) = C—,ﬂ—f[ = PN = (1= pYN = C +1)p" ] BN =B~
E(n) = E(m)+C - PZ(E—’%(LC)— E(v):[E(”)%., whete 2'= (1~ £,)

(M/M/RY:(K/GD) Model

RN AY 1 & (KY at (AY
D = - — o 4
) B{Z&”(J(#J +R!WZRn'[nJR””(#H E(V):Zfﬁ(%@ﬂ

E(m)=Y (n-R)P, E(W)TM%
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