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Random number generators :

① Other distributions

&n : Let Unive R
,
new

,

be a XN1, 0, 1)
seeindepend 2 .

X ~ M10
.2)

M
,
1) pseudo random numbers- X +2 M(2

, 3)
sequence of numbers calculated via Today :deterministic algorithm which are,
in certain case

,
simila to Miner. Inversion method :

&fu : Let F : R = [0
,
1] be

-MarsalaMotherand" in Matlab) a distribution fThis
Fr : 10

,
1) -R is given byKrand (10%

,
1) - 106 samples of Mian) Inly) = infExeR : F(x)c

, y]mean(X)
I = inf (F--[y, 1])

called the generalized inverse
distribution fun associated to A



well-definedness of It : ③ P(X= 1) = p @

lim F(x) = 1
., y < 1

p(X = 0) = 1-P
X- +x

-
= EYER : 1xF(x) > y
->= ExolR : F(x)

,y} = P
him F(x = 0 , y10 = F(y) = P(X[y)X+ - X

EXER:Fyc py is founded PoX1 = P(xo =

-
Y

If-quantile function. (in statistics)
F(x) =G

Examples : 1
:

Yt (1p,)① Bernoulli d-n with parameter Inly) = &Pe[0 1 1] 0 : P(y11p
Ifly/winfEXER ; F(x)>,y >1- py =1



Semma (Properties of It) : ⑤ is injective ,
then ⑥

(1) It is non-decreating , i. e. Y ye
F(b) = F(z(y) = [F(y)

%2 => If(y1) = Ip(ya) Theorem (Inversion method)

(2) Fyc(0 ,
1) : F(IF(y)) y,y

Let X :Lin-> R be a RV with
distribution F

,
let 1011011)Ef(y) = min (F-[y , 1]) with 1(n) ((0

,
1)

() XXFI)(0, 1) zhzeR : F(z)ElY (PC (w)= (2
, 3)y) =0]

If (F(x)1X
-↓does not have

④ Switching Formula : let to bea

FFly)2X <= y F(x) Thei * : Froth inin-IR
X and have the same dis-hi③ Ifly) < x <= y F(x) · X

⑥ Let DIR be open Fly : De [a)



Proof of the inversion method: Let us take non-decreasing ⑧

F(y) = P(X(y) = P(I= (M) = y)
EXnYne[F

+ ([y, 13)

⑪ switching formula im Xn = infEF= y ,]
X* P(U1 F(y)More

YneF
* ([y, 1]), i is non-deckAlgorithmCalculate IF F(xn) y =

② generate Un Mia1)
If (1) ~X (with distn F) Y limFuli

Proof of Summa : nightis right(1) Let y1 Da =
[F(x) -ya] =) [F(x)x, y1] = FlIFy)
ExeR : F(x) <, y , Ye>G xeR: F(x,ya} Ifly) min2F-Ly, 13)] follows
infLxER : F(x) py,G < infLXER : F(x) >,Y2] frorigh cont of F.
Iy) < Iflya) By



FX F
-1 ((0

,
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z
=X
⑨ is similateto

If (F(x)) = infLzER ; F(z) [ F(x3 Try yourself .
XE Remounts : It is not

,
in general, contin.

However left continuousswhen④ Switching formula: zig
If(y) X Fisnon-dece Examples :

⑨ Exponential dist-n with

y
( F(If(y)) = F(x) = parameter A :

Now le+
Y = F(x) Xo Expy ,

Xelo
,
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↳ X

Ify)[X
=] i

Flag) is injective
FlyYF F(x) =[if3

, 0

GIFly)[xY <=> Gy = F(x)}Y = 1
- e
-*
=>

e
-XY
= 1 -y =>

X = - lu)



Flo(y) =-)

⑳in LemmyF(0)=
X - If() = - -(n(1- u)
- - In (u)


