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Linear Congruential Method'

X, =(aX, +c)modm,

Exponential Distribution| %, = #&)——ind-R)
= - O-RY
Uniform Distribution [ UN(a,b)] (X =a + (b-a)R)
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An Empirical Discrete Distribution o, 2
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A Discrete Uniform Distribution

X =roundup(kR)

Direct Transformations
Z, =+/-2InR, cos(27R,)
Z,=+2InR sin(2zR,) (- M a2
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\3 Linear Congruential Method ™ sipex [Techniques]

X.,, =(aX, +c)modm,
- A A

m Use X,=27,a=17,c=43,and m = 100.

m The X and R values are:
(1 7*27+43) mod 100 = 502 mod 100 =2, R,=0.02;
X2 (17*2+43) mod 100 =77, R,=0.77,
X, = (17*77+43) mod 100 = 52, R;=0.52;
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Random-Variate Generation

I Exponeniial Distribution
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“®Jniform Distribution [ UN(a,b)] (X =a+ (b-a)R)
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b\A Discrete Uniform Distribution
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. Direct Transformations Z—

® Consider two normal variables Z, and Z,

e_'z/zdx

B? =Z! + Z] ~|Chi — square|with two degrees of freedom

(Exponential with parameter 2)
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Jopl » B =,/—2InR \
E:% “‘Z,,Zl =./—2InR, cos(27R,)
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Quiz Simulation Prof M. Barghash modelling IE SoE UoJ 3/6/2025

Name 1D

If the first 3 random numbers are R1: 0.1007, 0.9003, 0.21 R2: 0.5731, 0.3412,0.7771
generate the first 3 standard normal numbers, then generate the first
n(7,1)=sigma*Z+mean=1*Z+7,
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Quiz Simulation Prof M. Barghash modelling IE SoE Uo) 36707\
Name 1D

Evaluate the first 3 random numbers R.y. R2, R3 using linear congruential method if X0 =10,
M=103, a=13 c=17
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