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TimC' : 3 hours 

Total 1\1larks: 100 

Caudidate should atten1pt ALL questions fron1 Section A and ANY THREE questions 
from Section B. E::tch que.tion should tart on a fresh page. 

SECTION A: Atte1npt all questions in this section ( 40 n1arks) . 

Al. (a) \1Vhcn is simulat ion an appropriate tool? (4) 

(b) Di. t ingui h between: 

(i) Static sin1ulation n1odel and dynamic si1nulation n1odel. [2) 
(ii ) Deterrninistic imulation n1odel and tochastic simulation model , [2) 
(iii) Discrete sin1ulation and continuous sirrtulation. (2] 

A2 . Explain the 10 1najor steps in simulation with the aid of a flow chart. [1 0] 
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A3. The following 5 randotn digits were generated; 

0.4-! 0. 1 0.14 0.05 0.93. 

Perforn1 a te. t for uniforn1it:v u ing Koln1ogorov-Sn1irno,· test with et = 0.05 
level of significance. [10) 

A 4. A Linear Congruential randon1 nu1nber generator has rn. = 100 1 X 0 = 117, 
a = 8, c = -17, F incl t he fir t .s random numbers fro1n this generator and co1nn1ent on 
the , equence. (1 0) 
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SECTION B : Attempt any three questions in this section (60 1narks) . 

B5. (a) Using a lH\nking systernl state and give exan1ples of any four objects of the 
sy. ten1. (8] 

(b) Consider the -10 two digit value~ ~hown below: 

0.30 0.48 0.36 
0.48 0.86 0.14 
0.42 0.83 0.37 
0.95 0.27 0.41 

0.01 
0.86 
0.21 
0.81 

0.54 
0.89 
0.90 
0.96 

0.34 
0.37 
0.89 
0.31 

0.96 
0.49 
0.91 
0.09 

0.06 
0.60 
0. 79 
0.06 

0.61 
0.04 
0.57 
0.23 

0.85 
0.83 
0.99 
0.77 

Te 't ,,·hether the 211 rt, 91
ft . 161

h, ... nun1bers in the sequence are autocorrelated . [12] 

B6. Table 1 contains a set of inter-arrival and serYice tin1es of custon1er at a NUST staff 
canteen generated fron1 rolling a die and recording the up face. 

(a) 

(b) 

(c) 

(d) 

Table 1· Inter-arrival and service times • • 

Custotner 1 ? - 3 4 5 6 7 8 9 10 
Inter-arrival time - 3 1 2 4 2 6 1 5 3 

Service time 2 1 3 2 1 4 1 5 6 2 

C01npute the arrival ti 1nes of the customers at the queuing sy ·ten1. 

Construct a sin1ulation table, en1phasising clock ti1nes. 

Arrange the e\·ent~ in a chronological order. 

(5] 

[5] 

[5] 

Construct a diagran1 that depicts the nu1nber of custon1ers in the syste1n at the 
various clock t in1es. [5) 

B7. Consider a generator that provided the following set of 40 rand01n nun1ber ·: 

0.37 0.97 0.-!1 0.84 0.85 0.30 0.31 0. 71 0.-ll 0.17 
0.87 0.88 0.35 0.67 0.10 0.61 0.42 0. 75 0.77 0.-!2 
0.69 0.61 0.05 0.-13 0.25 0.54 0.46 0.35 0.68 0.19 
0.02 0.02 0.30 0.19 0.52 0.58 0.32 0.20 0.07 0.22 

(a) Stating the necessary null and alternative hypothesis) perfonn a runs up and runs 
d0\n1 test to tc ·t for independence of lhe data. (9] 

(b) Ste1ting the nece~~ary null and alternative hypothesi::>. perform a run~ abo,·e 8nd 
runs below test to test for independence of the data. [9] 

(c) Con1pare and contrast your conclusion in (a) and (b) above. (2] 
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(a) One hundred random nun1bers have been generated as given below. 

0. 79 0.71 0.23 0.19 0. 2 0.93 0.65 0.37 0.39 0.-!2 
0.99 0.17 0.99 0.-!6 0.05 0.66 0.10 0.42 0.18 0.49 
0.37 0.51 0.54 0.01 0. 1 0.2 0.69 0.3-! 0.75 0.-19 
0.72 0.43 0.56 0.97 0.30 0.94 0.96 0.58 0.73 0.05 
0.06 0.39 0.84 0.24 0.40 0.64 0.40 0.19 0.79 0.62 
0.1 0.26 0.97 0.8c 0.64 0.47 0.60 0. 11 0.29 0.7 
0.3-! 0.90 0.25 0.89 0.87 0.44 0.12 0.21 0.46 0.67 
0. 3 0.76 0.79 0.64 0. 70 0. 1 0.94 0.74 0.22 0.74 
0.96 0.99 0.77 0.67 0.56 0.-!1 0.52 0.73 0.99 0.02 
0.-!7 0.30 0.17 0.82 0.56 0.05 0.45 0.31 0.78 0.05 

Test the generator for uniforn1ity. [14) 

(b) For an exponential distribution "·ith probabilit. · 1nass function given by 
.f(x~ A)= /\e->-x. vvhere the pararrlCter /\ is a posit ive real quantity. 

(i) Derive the n1ean and variance of the exponential distribution. [6) 

END OF QUESTION PAPER 
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