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Department of Computer Science

Computer Science 177: Modelling and Simulation
FINAL EXAMIN ATION — Spring 2001

1. Indicatewhether each of the follding statements is true aal$e.

a. TheX? test is used to compare the goodness of fit between a set of measurements and a theoreti-
cal distritution.

b. Thevarianceof a random ariable is alvays greater than or equal to zero.

c. Themaximum likelihood estimate for some parameter represt@s/alue that should happen
most fequently For example, the maximum liihood estimate for the outcome of rolling a pair
of 6-sided dice is "7".

d. Ifwe generate a 99% confidence intéifor the mean of somelue using 100 independent repli-
cations of a simulation model, then the in&mwill usually be too small to contain 20 out of the
100 samples.

e. Onestep in generating randonanables with other distrilfions is to cowvert the cumulatre ds-
tribution functionF x(x) into its irverse using the formuld X (x) = 1/F x ().

f. For a discrete randonmaviable, thecumulative distribtion functionlooks like a ®ries of discon-
nected horizontal "steps" going ugres.

g. If you are not using the data to estimate the sangvlance, then you can should calculate your
confidence interals using the normal distation instead of the Studesttdistribution, even
when the number of samples is small.

h. Inatme-driven program structure, the simulation clock adees by a fied amount at each itera-
tion, kut the number ofuvents executed \aries from one iteration to another

i. If the event list is implemented as a heap, then the time to insenvareat into the list iSO(n)
and the time to renve the next event is alsoO(n).

j. Common andom numberis a \ariance reduction technique for simulation programs in which
you must use a single stream of random numbers/épy eandom wariable in your program.
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2. Considethe follonving CSIM code:

1 void arr_cust()

2 A

3 create("arr_cust");

4

5 termml . reserve(); /1 join the queue at the airport termna

6 shuttle called.set(); [// head of queue, so push shuttle call button
7 on_termml . queue(); /1 wait for shuttle and invitation to board
8 boar ded. set () ; /1 tell driver you are in your seat

9 terml . rel ease(); /'l next person (if any) is head of queue

10 get _of f _now. wai t(); /1 all depart when shuttle reaches car | ot
11 )

a. Briefly explain the diference between thgueue() function used on line 7 and thai t ()
function used on line 10.

b. How would the &ecution change if we modified line 7 to use wea t () function?

3. Supposegou hare @alculated the width of the 90% confidence in&ifer customer thevarage vait-
ing time ast 10 minutes, based on 10 replications of yoyregiment. Havever, your boss isr’satis-
fied with your choice of a 90% confidencedeand wants you to run additionakperiments to gie
him the aerage vaiting time with a 99% confidence intahwof + 10 minutes. Approximately hev
mary additional replications will be requiredfHINT: You may assume that the sampbeiance
doesnt change significantly when you incorporate the data from the additional replications.)
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4. Supposewe start with three i.i.d. uniform (0, 1) pseudorandom number stredmdd,, - -,
V1, Vo, -+ -andWy, Wy, - - -,
a. Suppose generate a mepseudorandom sequenge, Z,, - - - as follavs:

if (U| <0. 5) thenZi = Vi eIseZi = VV|

Is the navly generated sequen@ more random or less random that the three sequences from
which it was generated? Justify your answer

b. Suppose all of the three pseudorandom sequdngces andW, have the same periotN. Find
the period for the e pseudorandom sequengze

c. Now suppose that the period for one of the three pseudorandom sequgresmgjs increased to
2N. What happens to the period for for thevqeseudorandom sequenzg?

5. LetU;, V; andW, be the same pseudorandom sequences used in teugrproblem. Define a ne
pseudorandom sequenges follons:

if (1-U;)<0.5)thenZ; = (1-V;) elseZ, = (1-W,)

DoesZ; form an antithetic with the sequenZgin the preious problem?
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