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INSTRUCTIONS TO CANDIDATE

THIS PAPER CONSISTS OF SIX (6) QUESTIONS.
ALL QUESTIONS CARRY EQUAL MARKS

You may use scientific calculators

Answer Any FOUR Questions

3 HOURS

QUESTION ONE

Data have been collected on service times at a drive-in bank window at the Chinoyi
Street Zimbank. This data are summarised into intervals as follows.

Interval Frequency ]
(seconds)
15-30 10
30-45 20
45-60 25
60-90 35
90-120 30
120-180 20
180-300 10

Setup a table of intervals and slopes for generating service times by table lookup method
and generate three values of service times using four digit random numbers. [25]

QUESTION TWO

A fighter aircraft flies directly towards a sighted Bomber to catch up and destroy it. The
bomber continues to fly in a specified curve, so the fighter has to change its direction to
keep pointed towards the target (the bomber). It is difficult to solve analytically since the
bomber does not travel in a straight line.
Assumptions

1) Both the bomber and the fighter are in the same horizo 1tal plane,




2) The speed of the fighter is constant say 20km/sec
3) The path of the bomber is known
4) At afixed time intérval At (every minute) the fighter changes its direction to
point towards the bomber
5) 1f the distance between the fighter & bomber is 10km, it can destroy the
bomber, within 12mins, if not pursuit is over.
[nitial condition
YF=50 XF=0
YB=0 XB=80

Bomber Path.
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Fighter strategy

Look at target at instant # and align the velocity vector with line o sight and fly for one
minute and again Jook at target and so on.

Distance

D(1) = J(YBU) = YE(@)) +(XB(1) = XI (1))’

0 from fighter to bomber
. B(1)—YI'(t
sinf = YB@) - ¥r)

XE(+1) = XIF () + VI cos@
YE+1) = YE() +VE sin @
Develop a C\C++ simulation program to show the path of the fighter and bomber.

Showing either destruction of bomber within 12 minutes or escape of bomber after 12
minutes. Include a program flow chart in for the solution of the problem. [25]

QUESTION THREE

Demand for widgets follows the probability distribution shown:




Daily demand ~ 0 1 2 3 4

Logs

Probability | 033 1025 |020 [012 0.1

—

Stock is examined every 7 days (the plant is in operation every day) and if the stock level
has reached 6 units , or less, an order for 10 widgets is placed. The lead time (days until
delivery) is probabilistic and follows the following distribution:

Lead time (days) i 2 3

Probability 0.3 0.5 0.2

When the simulation begins, it is beginning of the week, 12 widgels are on hand, and no
orders have been backordered. Simulate 4 weeks of operation of this system. Perform and

analysis of the system based on the results of the simulation. [25]

QUESTION FOUR

(a) With the aid of block diagrams, explain model building, verification and
validation. [7]

(b) What is the importance of "design of simulation experimerits"? [6]

(c) How would you determine the length of static stochastic simulation runs? [12]

QUESTION FIVE

(a) Computer simulation and modeling is amongst various approaches to decision
making, briefly discuss the following approaches in decision making. Compare each
approach with simulation and modelling. [15]

. Analytical methods

il Intuitive

iil. Experimental

(b) A soft service store employs one cashier at its counter. 17 customers arrive on an
average every 10 minutes. The cashier can service 10 customers in 5 minutes.
Assuming poison distribution for arrival and exponential distribution for service

rate, find:
) average number of customers in the system :
(i1) average number of customers in queue (average gueue length)

(i)  average time a customer spends in the system
(iv)  average time a customer waits before being served [10]
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QUESTION'SIX '~
(a) What are the desirable properties of random numbers? Hovw would you ensure
that a given series of numbers is random? Explain any two tests you have

specified [10}

b) A sequence of 40 numbers is given below:

041068 089 094 074 009 055 062 036 027
019072 075 008 054 002 0 01 036 016 028
0.18001 095 069 018 047 023 032 082 053
031042 073 004 083 045 013 057 063 029

Determine whether the hypothesis of indepence can be rejected where Z,, = 1.96

(1) Based on runs up and runs down [5]
() When is simulation the appropriate tool [5]
(d) Give three advantages and two disadvantages of simulatior. modelling [5]
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