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© The uniform random variable
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Uniform random variable (1) Ai__[“

ﬁ nsrs  Gr—
Notation: —_—
X
X ~U([e, B]), with a < 8 % P
State space: um‘,(rm.
X awa c@h)c(@
e [aaﬁ] p on [0/‘ Bj
Density: /r\k
f(x) = 1io,5(x)

b —«

Expected value and variance:

Elx] = b varpxy = U= 120‘)
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Uniform random variable (2)
Use:

e U([0, 1]) only r.v directly accessible on a computer
< rand function =» Fhen dercve all ofher r.v's

we  U@,T)
Example of computation: if X ~ #/([8,10]), then

1 95  95-8 3
P(7.5<X<9.5):—/ dx = -

2 Js 2 4
fla) F(a)
1
_1
B-a
1 1 a 1 a
a B a
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Example - 1{ Xo U8 100), Fen
(1.5< ¥ <4q.5)

=P(15<x <8) + M Ssx<5)
=0

=0y A de = S By dx

o q.S
=3 _[g dz

(
= 5 (9.5-%)
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circle

Bertrand’s paradox (1) N f rendon

AR et
N

Experiment:

@ Draw a random chord of a circle with center O and radius r

Question: CofMmpute

p = probability that the chord is larger
han the side of the inscribed equilateral triangle

\4
h: wunwpecified model
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Bertrand's paradox (2) Wr)  randam
7 chovd
D

Model 1:
@ Chord determined by its distance D to the center

o D~U([O,r
Thea chagf i}) Aonger Pan mm'éed ergwiécfafaz( hraangle

: . D < dowgace gor
Computation of p under Model 1: aquc‘&l’@faf V//u“wgé

ozt CE
T 0 d
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Bertrand's paradox (3)
Model 2: Jor equlateral Wimgle
@ Chord parametrized by 6 A 6= 60
@ 0 = angle between chord and tangent/

o 0 ~ U([0,90]) ¢ ch7rd &fgerél’hanl’h%

Computation of p under Model 2: &= 60
According to tangent-chord theorem B u @ %)) CﬁM/?ufoL[/cM

90 -60 1
=P(60<0<90) === =2 42!

A
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@ Normal random variables
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Normal random variable (1)

Notation:

N (i, %), with 4 € R and 6% > 0

State space:

XE R

Density:

O

V21 o2

Expected value and variance:

202

E[X] =y,  Var(X)=o°
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Normal random variable (2)

Use: _\V‘M{_Cbm
Quantities which depend on a large number of small'parameters
U
Numerous examples in: J}‘emJ vVom.
@ Biology Central Ccmet Thevem

@ Physics and industry

@ Economics

Probability Theory 34 / 84



Normal random variable (3)
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