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Register Number: ..............o.oooi
B.E DEGREE EXAMINATIONS: NOV/DEC 2014
(Regulation 2009)
Seventh Semester
INFORMATION TECHNOLOGY
(GSS108: Operations Research

Time ThreeHours Maximum Marks; 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. In two phase simplex method, artificial variaovell:
a) Not be considered in both the phases b) Bedemsl in the first phase only
c) Be considered in second phase only d) Be cermidin both the first and second
phase
2. Graphical method is used to solve LP problentk:wi
a) Two variables b) Four variables
c) Six variables d) Eight variables

3. While attempting to solve an assignment problem:
a) The number of rows should be less b) The number of rows should be greater than

than the number of columns the number of columns
c) There should be minimum three rows d) The number of rows should be equal to the
and three columns number of columns

4. An effectiveness matrix has been shown with zsements in position. Positive non-zero
elements have been shown elsewhere. How many torepulsory allocation is made while
attempting for maximal assignment?

Kl 0 Kz K3 K4
0 0 Ks Ke K7
0 Ks 0 Ko 0
O ch 0 Kll O
K1z Kis 0 0 0
a) Zero b) One
c) Two d) Three
5. In arrow scheme of networking, the circles befand after the arrow are called
a) Nodes b) Events
c) Cycles d) Paths
6. On network schedule graphs, the length of theaarepresent the
a) Duration of the activity b) Cost of the adiyvi
c) Flexibility of the activity d) Criticality othe activity

7. The conditions to be satisfied to convert n jgt&machine sequencing problem to a

n job x 2 machine sequencing problem (processidgraABC) is:

a) Maximum processing time on maching® Minimum processing time on machine>A
A > Minimum processing time on Maximum processing time on machine B
machine B and/ or
and/or Minimum processing time on machine=C
Maximum processing time on machine  Maximum processing time on machine B
C > Minimum processing time on

machine B
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10.

11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

21.

c) Average processing time on machined) Minimum processing time on machine>A
> Average processing time on machine Average processing time on machine B
B and/or
and/or Minimum processing time on machinexC
Average processing time on machine C  Average processing time on machine B
> Average processing time on machine
B
The time taken to complete all the jobs in th#mal sequence adapting the process order is
called as:
a) Ideal time b) Idle time
c) Optimal time d) Elapsetime
The queuing discipline for customers who usé ala shopping complex that operated only
between ground and first floor is:
a) First come first served b) Last come last s®rve
c) First come last served d) Served in randomrorde
The method of selection describing the mamme&rhich customers from the queue are selected
for service is called as:
a) Queuing selection order b) Queuing service
c) Queuing discipline d) Queuing pattern

PART B (10x 2 = 20 Marks)

List the phases of operations research.

State the four steps in formulating a lineagpamming model.

State the meaning of ‘balancing’ in transpataproblems?

How are cell evaluation values;j@alculated for unoccupied cells of a transpastaproblem?
Draw the activity on arrow diagram for the followidetails.

ACTIVITY A B C P _1Q R
IMMEDIATE - - - AB B B,C
PREDECESSOR

Which rule does the following network violate?

B
A ——>

D
If the capacity of new equipment is 50 pereeate than that of old equipment, how should
average annual cost comparisons be made in a eepéant model of items ignoring time value
of money?
Which is the best period to replace an item iaplacement model considering time value of
money and the item deteriorates with time?
Give an example for a finite and infinite sauof population of a queuing system.
What influence does the attitude of a custdmage on a queuing system?

PART C (5x14=70Marks)

a) A mining company owns two different mingst produce ores of A, B and C
types. The mining company has a contract to pegianelting plant of 12 tons
of ‘A’, 8 tons of ‘B’ and 24 tons of ‘C’ ores/weeklt costs the company Rs.
20,000/- day to run the first mine and Rs. 16,0@@Fr day to run the second
mine. In a day’s operation the first mine produ6esns of ‘A’, 2 tons of ‘B’
and 4 tons of ‘C’ grade ores, where as the othe@ermproduces daily 2 tons of
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22.

23.

b)

b)

(i)
(ii)

‘A’ and 2 tons of ‘C’ grade ores. How many daysainveek each mine should
be operated to fulfill the company’s order to operaost economically.
(OR)
Solve by Simplex Method
Max Z = x - X2 + 3 %3 (Objective function)
Subjected to X+ 0.5% + 0.5%< 5
X —05%<1
X1—X%+1.5%=0
X1, X2, X3 = 0.

In a (3 x 3) transportation problem, lgbr the amount shipped from source i to
destination j and £the corresponding per unit transportation cose 3impplies
at source 1, 2, 3 are 15, 35, 90 units respectiaetythe demands at destinations
1, 2, 3 are 25, 35, 80 units. Assume that theistadolution obtained by the
‘North West Corner’ method gives the optimal basitution to the problem. Let
the associated values of multipliers (u and v v@lder sources 1, 2, 3 be -2, 3,5
respectively and those for destinations 1, 2, 3,de 10 respectively.

* Find the total optimal transportation cost.
* What are the smallest values gff@r the non-basic variables which will
keep the above solution optimal?
(OR)

A company has 4 plants, W, X, Y & Z each ofiethcan produce any one of the
four products P, Q, R & S. The production cost aatks revenue differ from
one plant to another. Determine the optimal continaof plant — product
which will maximize the profit of the company. Desaof production cost and
sales revenue have been shown.

Salesrevenue Production Cost
(in thousands of rupees) (in thousands of rupees)
Product Product
P Q| R | S Pl Q| R | S
Plant W 70 | 60| 66| 75 Plant W 62 | 58| 60| 71
Plant X 73| 63| 68| 72 Plant X 71| 58| 62| 71
Plant Y 55| 58| 60| 62 Plant Y 50 | 51| 53| 59
Plant Z 63 | 68| 71| 76 Plant Z 61 | 66| 65| 70

The normal cost and duration, crash cadtdamation of activities of a project
are given in table. If the overhead cost is R94per day, determine the
optimal cost schedule for the project by drawing ghaph of project duration Vs
total cost.

Activity Normal Crash
Cost | Duration | Cost | Duration
1-2 360 3 440 1
2-3 240 4 320 2
2-4 100 7 140 3
3-4 80 5 140 2
(OR)

State the Fulkerson network numbering rudesl explain the same with &7)
suitable network.

List the logic rules and computer rules t@w networks and explain each rul€r)
with a suitable example.
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24. a) The following failure rates are for a remisn an electrical system. The number
of resistors in the electrical system is 1000 atliginning.

End of week 1 2 3 4 5 6 7 8
Cumulative 10
probability of | 0.03 | 0.15| 0.24 0.44 0.67 0.85 0.95 O
failure

» The cost of replacing an individually failed resisin Rs. 1.30

« If all the resistors are replaced in a group, th& per resistor is 32 paisa.
If a decision is made to replace all the resisaira time at fixed intervals and
replace the individual resistors as and when tlagdyirf service, what will be the
optimal group replacement period? At what groygaeement price per resistor
will a policy of strictly individual replacement beme preferable to the adopted
group replacement policy?

(OR)

b) There are six jobs which are supposed to gudprocessing on five machines
A, B, C, D and E in the order ABCDE. The procegdime in minutes is given
in table. Determine the optimal sequence, mininalapse time and idle time of
each machine.

Machines
Jb TR T CclDE
1 8| 3| 1| 3| 8
2 74| 4] 3| 6
3 51| 4| 2| 3
4 41 3| 3| 1| 5
5 72| 2| 2| 8
6 8| 1| 1| 2| 6
25. a) Draw a diagram of a queuing system withkég elements and explain each
element with suitable examples.
(OR)
b) (i) Explain Kendall’s notation for representiggeuing models. 4)

(i) Arrivals at a telephone booth are considax@tie Poisson, with an average tim@o0)
of 10 minutes between one arrival and the nexte [€hgth of the phone
cell is assumed to be distributed exponentialljhwitmean of 3 minutes.

* What is the probability that a person arriving la¢ tbooth will
have to wait?

* What is the average length of the queues that foom time to
time?

 The telephone department will install a second loahen
convinced that an arrival would expect waiting ftr least 3
minutes for the phone. By how much should the ftdvarrival
increase in order to justify a second booth?

*kkkkkkkkkkkk
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