Locture 1 :

1 ntroclwction

bt ' Stochastic  Process

(Xt)-r,e'; /L[[w‘[om ot Romdom  Vowiolles
indvced 55 T
T index set
wially, TSN =fo.l, 3, --- |
e " disrde  in time ”
Ke: o — Romdom  nrishles
[ Fomally, 32, F.P). st |
\ P()(éS)fP({wcnl}(lw)NQ/
X Stade, S pace
wully, X < R.
Ex1 X, Xoo ==, Xa e iid. N(D,1) whore
ﬂtimlzuad}

A, T ,n X,

is 4 shchastic process with  ndex  set s [n] |

md _stote spue R

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



Focus Vf : 2 1S f;’mte or (’Ammta_,éé,‘
e, osuete  state spaue

'fﬁis term

T=N, ie., disorda Hms.
Thatis,  disorote  state spue , diswote 2ime

shchastic processs
Ex2,| Xi~ vvd. $£17 ~ yolue Ber ()

1 w, Ps

l“@' x'l.. = {_\ w. [

e N

()5 is o shchastic  prooys  with
mdex set o (]2, -y

md st spue  : IE1)

Ex3. (Kiha an in ExQ ., ot Xo=O.

Dfe Sp= 5 K

M;Q_ILA_/JA&MM stchastic process  soith

ndee set - M,

M ﬁm S'DM ‘ 2:{0’ i") ia/ - 5

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



One  tan viw  [Skhe 05 @ puth

C,
(&) n
[y
3
2
1 s ey
0 T a3 & 5 ¢ £
1 . .\,\ T’_‘_—o
-3t \\* ____
-4 i
oo
22@ 149 (Sh )k_ IS /3 S'/mpla IMLLZZI ldué on Z
< L
L v
N\
AR i S —— ‘
-4 —5 -2 —l |V ol

P”W"t D~o' Q: Given (Xe) 0¢Set j)m/ Zo pmdlbt‘ Xtg) =

22%/&/@ 210[)@2!4‘% {
[P(Xt'i\:lxt-ﬂ ., x{:/)(t, X-&-l:/Xe-\ —" Xo= 0(0)
N /mzﬁlziawl_/zméaéf[;rdw

C b Z/ ¢ = Xi+ 0ss¢t = (Xs)ogse

Recall - o® c two t. P®)>0

n

bt PCAIBY = BAB) fy sy conditinel ol
p)

(In this clws, we we PCAB) + denste the
Joint g}robal)iﬂwy /f A od B.)

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



fhon | PCA,B,c) = P(AIB,c) - P(BIC) - Plc).

8. Meﬂwx:né 1

b) CM &l &CW to ‘P(A"’A\,AL‘“,AV\), "FVV n>l ,

M U’f O — the joint distribuhion

Lo .,'/ X (:LX! B —> R} disithution on X
whwe  X: (2, K. P) ’(/X,B) S o oudpa  vorisdle,

VS eB, Lx(S)=P(x'()).

Obsexvation: |
PUXt =%, Xeo=Qear, -+, Kozlo) —ommmomeeeeeeens Joiut  distributin

= rP(Xftlx'l:l Xf-|=“t-|, cor, Xo=«o) T TI‘WI'T';W\
'[.P(-Xt-ﬁ“t-l | Xeew=Keea, o, Ko2to) | erobabilt

”P(X|=9(ano='Xo) - S
‘ ’P(on(xo) Dc:»t‘a

ie. i wo Ao Inmsitim pobedibies ond P X - %),
ton wo dow the Joink distribution  whieh  moams
we va) the &W/ ,7! (Xs)sst.

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



Ex4.

Ex5.

. 9 ’
[
[ x
.....-_‘."....“ > .- s,
[ B2 :‘t.‘* :
%
e e )
Exé¢ .
Fibonace:
Tiedion
Mathematicion
1115-1250

f—.’z l')(b-’X,QJ-'i
- = )= o
Lo, ebse .

________
-
.

(SRW o 2°). 1. this case, X=2°, T=w.

The dasitim  probuilivy

IP(th(/XE,“tl) lXt‘l:—“-\t-ll v, Xes 7)?;)

(% (1% = Keall =1

f—

{

L 0, othurvise .
Fm:fm:fw{ Fibonace:
1, 1,3, 3%, 5, 8, 13 21, 34, -

let Xo ~ U/Vl?f‘"‘m(["l-]) , KT %, cé:fim. e

tamsition Jméab//;g

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



(% , /Xt = Ke-1 + Ke-2 5
P( K¢ = 4 | (Xs)s<t = (Ks)set ) = {4, Xt = %o

So, e,
Ext ( Gombler's  Ruin ) (Xt)tao, T=iv.

3

Xe: wallet @ timg |, wha  Xe=1,2, ", M-I,

Flp o coin witt probohility p  fuce wp o ok 1t~ wolly

;-P Lfoe  down Subtract L

Gome stops when X¢  its 0 or N

0. If 0<fe <, ( ' )
'PCXt=4(t l (Xs)su- :{«S)“t ) = le"?, At = X - L5

else
@. l{ «t-I:OWN, N ‘
’PCXt=¢t I (X&)su: :(“s)s« ) = é 1 ' He= A ’
elut

L o,

Hue, Ex 3, 4.5, 1 ore oll colled Markov choins.
Porrt 2. Qb—- A stochastic prom (Xther is o (discrete time)
Rov in

it it sulisfies the  Marko property.
lP(Xt=9(-t | (Xs)&m‘: = (Xs)set )= {P( Xt= Xe | X1 =°(t—|),_

Vezl, Ve, , x.eX.

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



Ex3,4.5. 1 e ooy 2im megmws
M‘ A Mok  chuin  (Xther is  Zime Mgam if
P(Xter=a | Xe=4)=P(Xi=x | Xo=8)

Vizl, VayeX.

24’, For o (disorele 2ime) time %)m?,%mz/s Markos  chain

Uedewe, we ol P its  tumsition matrix it

(Pfxg—= [P(X.=5|Xo=9<). V«.g.c—,?(.

Hoe, Vay veprosots the elomest of P on tow x % i 4,

it x P owuaked ot x.3)e X.

'me@rﬁas T Jrmsitim  Matricos :

®. Vxy €T0,11, Vixy)eX,

. P - =~ P(x = _

= P(X, en | Xo=%)

=1

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



stie O g . It ; itiom

it olso .Swf,isf‘:%
@ Y 3&/( , %v ?oc

ac
n
BN

one - o-onw omfohd'enaz

} S
time ~ Aomogonzows — Mooy choins

A4

Prepared by Kelvin Shuangjian ZHANG (ks3zhang@waterloo.ca)



