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INSTRUCTIONS: Answer gquestion one and any other two questions.

QUESTION ONE (30 MARKY)

a)

b)

d)

Define the following;

(i) Entity (2 Marks)
(if) Attribute (2 Marks)
(iii) Activity (2 Marks)
Explain discrete and continuous systems. (3 Marks)
Identify the broad classification of simulation models. (3 Marks)

Consider tossing afair coin twice.
(i) Highlight the stepsinvolved in aMonte- Carlo simulation of this experiment
(5 Marks)
(i) Demonstrate the experiment in Excel. (4 Marks)
Customers arrive at awatch repair shop according to a poisson process at arate of one

per every 10 minutes and the service timeis an exponential random variable with mean 8

minutes. Find;
(i) Mean number of customersin the system (2 Marks)
(i) Mean time a customer spends in the system (2 Marks)
(iif) Average time a customer spends in the shop (2 Marks)

(iv) Supposethe arrival rate of customers increase by 8%. Compute the corresponding

changesini, ii, and iii (3 Marks)
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QUESTION TWO (20 MARKYS)

a)

b)

Generate a sequence of five random number between 0 and 40 using the mixed
congruential method given a=9, y,=12, C=53 (4 Marks)
Determine the value of  using the Monte-Carlo method using the relation. Area of circle
= r2. Demonstrate the same in Excel. (8 Marks)

A drunkard can take stepsin four directions, forward, backward, to left to right. The
probabilities associated with these are 40%, 10%, 25% and 25%.

Simulate the walk for 10 steps assuming the starting point s (0,0) on the x-y axis.
Demonstrate the same in excel and sketch the location of the drunkard (8 Marks)

QUESTION THREE (20 MARKY)

a)

b)

(i) Write agorithm to simulate discrete random variate. (3 Marks)
(iif)Demonstrate the samein Excel. (2 Marks)
Briefly describe the following test;
(1) Frequency test (3 Marks)
(i)  Chi-sguare test for randomness (3 Marks)
Explain how Monte-Carlo method is used to solve the following integrals;
1
i 1= j xdx (3 Marks)
0
5 X4
i | =|—dx 3 Marks
(i) j 3 ( )

QUESTION FOUR (20 MARK S)

a)
b)

d)

Discuss the congruential method as used to generate random numbers (5 Marks)
Explain how random numbers can be generated from the following;

0 F(x):bi,ss X<10 (3 Marks)
-a
(ii) f(x)=1-e™,x>0,4A>0 (3 Marks)
Consider a super market as a system identify entities attributes, activities, events and state
variables. (5 Marks)
Highlight the properties of a good random number generator. (4 Marks)
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QUESTION FIVE (20 MARKYS)

a) Explain the meaning of M/D/2 model. (3 Marks)
b) Give the important distributions for the arrival and service process. (3 Marks)
C) Highlight the disadvantages of simulation. (4 Marks)

d) Simulate an M/D/2 system over the first 35 minutes of operation taking mean. Their
arrival time as 3 minutes and the service time of server | and Il as 5 and 6 minutes each.

Simulate the system for 12 arrivals assuming that server | is given preference(10 Marks)
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