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Today : more examples on inversion@ Elarctan(x) +=)
②

- Acceptance - rejection method.
= Farctan (X) + 1 - injective

- Methods for normal distribution

⑥ Cauchy distribution : If(y) = F
-(y) = tan(n(y -2)

density : f(x)=- IXER y = Farctan(y) +1 ,
in (y-2)-arctancy

X

F(x) =Sflyldy dy Cauchy d-ns tan(n(n-2)
⑥Discrete d-ni

= arcton(y)( = Carctan ( P(X= n) = Pn ,
Fu =0

, 1,...

y =x
arctan

Pu = 1
PnETo, 1]-

him autom

i n =0



F(x)2P(XIX) k =xk+1 F is precise constant ④

= P(X(k +1)
=min[keNo : F(k) >, y}

= P(EX =oYUGX213U
.....

02X= 123) = min SkeN: puy
Bernoulli an :

z P(X=)+ P(X=1) + + P(X= ()
Po = 1 - p , P1 = P , Perps ... =O

= [iPh(X)
n =0

F(x) = Pu FFly) = 90 ,ifOL
Lx1-largest integer smaller thanx Algorith :

Generate U-M(0, 1)(1 , 2) = 1 , (19) =1 , (2) = 2
Tx7 = 1127 = 2 < round up

If (y) = infExeR : F(x) >y}

X =[



- Acceptance - rejection method : ⑤ Algorithm : ⑥

Idea-
-

generate complex d-n from
-generate a realization

a simpler d-u" . Ty + x(Ay)
IfZy -Ax

l zx = zy <accept

if not unfort

Let
ExUAAy)

Semma (A-R on Ax <Ay)
2xvu(Ax)

Proof : Take FBC B(R) .

Then
whereAYAy (Ay)ao P(2x(B) = P)ZyEl ZyEAD
-A



~M(y) ⑦
= P(M(AX)EB) ⑨

PlzyeAx)=y) S1dz
= Xx)

Example :

x(Ay)
P(zy-B1Ax) = EAy)"S O#
-TAy) Sax(z)dz Generate U = (11

,
42) v M(Ay)

here check : U + U11
↑ (y) = [1/yse if yes accept, otherwise restart

MyBAYAx(z)dztEensions to non-umfoon ahunder certain conditions) also exist.



Normally d-o random variables ⑨ ⑩
-> Inversion method YuM(0 , 1)
-(1) no analytic formula
In Matlab

, exfinu" - costly to compute. Choose Nulag(0,
1)

- Central limit theorem

If (Yn ,
new) one vid(independent

- No
is d eidentically -1) with

E(1Y , 12] < + and Var (41) To
12then

-> However, not exact.

a
(1)

-NEXT ->&Box-Muller method
Let us assume XI ,XaNo , 1) did

convergence in d-n. X = (X
,
Xa)No

, IR2)



⑪ Again;g : /R -IR measurable :
11 = e-

S
, du = -e-So

So,
(e

,y) = 14 2004 , u since)
dxdy= made ve)sing) du da

dUz=dtsta
,

as di
(U

.) sin (2U)
,

2xdUndna



If f : (0 ,
1) x(01)+*)(X1

,
Va)EB) ⑭

flu , Ug) = (v) 2/2nU2), =P(f) ,
(a) (B) =

ven(Up) sin (2(g) Wo
,In2)

(t
+,Xa) - flu , Yg)
-E2g( +( , 2))] where

Theprem (Box-Muller method).
Let Mi Up:-R be i M(01)

En
,~Man ind Define X = (X

s
Y2) : cit-RRby

we have showed X = f(4, 42)
E[g(X ,

Y)] = E[g)f(u)] When Xv N(o
, Fira)

-g measurable.

ABEB(R)
, g = 1p-measurable



Marsaglia Polar : uses the
Next method ;

ur

⑮

I
A-R

.

⑯

followingtheoremt a
f(x , X) = (X)genby)·
let M:Re / (0

,
1)

-d where U=241-1 , My = 242-1

·(0
,
1) = [(X1 , Xq)ER2:10,13 (UyUq- M(-+, 1)

Copen ball without the centre q = U,
2
+ Us

then
until ge(o , 1)

X= f(u) ~W(o ,Fira) Weg
X1= M ,

ow, Ye = U2 : w


