Computer methods for
generating random variables
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Transformation Method

* Generate U uniformly distributed in [0,1]
e LetZ=F,1(U)

.............................

o
T I I T I T




Exponential R.V. Gen.

e F(x)=1-eM=u
e x=-1/A In(1-u) = -1/A In(u)

fxl) & Fy(x)
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X =1/ In(1-u)

Discrete R.V. Gen

 BernoulliRV.:x=0forU<p.x=1forU>p

e Binomial : x =0for U< pg4 x =1for g°5pg*>U >q°
- p=1/2,n =5.
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Example
- {fifiTransformation Method EE4—{Epdf R =5 EHY

random number
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Simulation Results

o Sample®h 6000085 » 47200 :H4rst
« BFEBRLL600001& TS EIHVE & » HiE{E1~1.01HYCDF

£50.00978333 »

— 1~1.01NEHIPDF £0.032675/0.01=0.978333 -
— Mean=0.999805, Variance = 0.167199
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MATLAB Example(Uniform)

Results (Uniform)




MATLAB Example(Exp.)

numda=input('please input numda? ‘);
y=-1/numda*log(x);

figure (2)

subplot(2,2,1:2);

plot(y);

subplot(2,2,3);
hist(y,40);

d=input('input space =);
hx=hist(y,40);

hy=hx/N;

py=hy/d;

i=0:39;
px=i*d;
subplot(2,2,4)
plot(px,py);

‘average =',mean(y)
pause;

Results(Exponential R.V.)
e 100000 points, 40 groups (A =2)

o N w & 0 o N »
e
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Central-limit

t=input('please input number of R.V.?");
figure (3)
y=0;
fori=1:t
x=rand(1,N);
x=-1/numda*log(x);
X=XHY;
y=X;
pause(1);

subplot(2,2,1:2);
plot(x);

subplot(2,2,3);
hist(x,40);

‘average =', mean(x)
end

d=input('input space =");
hx=hist(x,40);

hy=hx/N;

py=hy/d;

i=0:39;
px=i*d;
subplot(2,2,4)
plot(px,py);

* Exponential (A
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Assignment 1

» Generate X with pdf f(x)

f(x)

Assignment 2

» Generate X with pdf f(x)
» Generate Y = X2and verify by finding f(y)
» Generate Y = X;+X, and verify by finding f(y)
— X;+X, with the same pdf f(x)
f(x)
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