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B. Sc. in CSE Semester Finai Examination, Spring 2018
CSE 4733: Computer Simulation and Modeling

Full Marks: 50 Time: 2.5 Hours

Answer any TWO questions from grlup A and any THREE from group B.

Figures in the right hand margin indicate full morks.

Group A
A typical discrete-event simulation model will be developed consistent with the following
six steps. Describe them.
i) Determine the goals and objectives
ii) Buiid a conceptual model
iii) Convert the conceptual model into a specification model
iv) 'Iurn the specification model into a computational model
v) Verify
vi)Validate

A computer technical support center with personnel taking calls and providing service:
Three support staff:Alice,Bob, Chris (multiple support channel)
A simplifying rule: alphabetical tie-breaker if > 1 staff are idle
Goal: to find out how well the current arrangement works in terms of the response time of
the systern

Random variables:Arrival time between calls
Service time (different distributions for Alice, Bob, and Chris)
The above system is a discrete-event model. Describe the following components of the
model.
i) Svstem states

ii) Entities
iii)Events
iv)Activities
y) Delay

Describe the following component of a generic simulation program.
i) Initialization
ii) Main loop
iii) Even routine
iv) Report generator

i.

ii.

Draw the state trarrsition diagram for this chain.
If we know that P(X. - 3) : ), fina p(X7 = 3,Xz : 2,X, = 11
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Group B
4. a) Consider the Markov chain r.r,ith three states, S = {1, 2,3} that has the following transition

matrix.
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b) Do you consider the following sum process a Markov process?
Sn=Xr+X2+"'*Xn

5. Following diagram shows a two state Markov chain. 10

6" a)

/'/ -\ /'--\ )--- --- -"r
l-rri itr 1 / \ ,l r_/r\ \ '/ r I ) )t-11\-4 \-_.{ \___,-/ v,/'\---____

i. Write down the transition probabilitt], matrlx.
ii. Let u = 1/5 and F : 1/8, find p(n) for n= 2, 4
iii. Find the stationary state pmf for above chain.

A very popular barbershop is always full. The shop has two barbers and three chairs for
waiting, and as soon as a customer completes his service and leaves the shop, another
enters the shop. Assume the mean service time is m.
Use Little's formula to relate the arrival rate and the mean time spent in the shop.
Describe the following queuing system.
l.ll}'lll
Describe the elements of the following queuing system with appropriate equations where
necessary.
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