
(Sn) SSRW, So=0, Sn= Tit---+in
simple symmetric -
random walk 91,1,---i.rd

(P(9 =1)=E 1P(Ti= -1)=
e.g: /Sn) SRW (asymmetric), So =0,

P=0.4, 9=0.6

-EaE
(a):IP(S4=2, Sm73 for all me/1,2,37)
from time 0 to 4, there are 4 increments

91, 92, 73, 74, should be3 ups
I downs

AunRunee



(b):1P(S2 =2, S5= 1) => consider jointdist of
ISm, Sub

*S2 is notindependent of 35,
55 =52+93 +94 +75

↓

(2=e,+72)
*t,75independent

Condition on S2,

=IP(S=2) - (P)S5 =1/S=2)
u-
1P(9,+T2=2) =(P(S2+4 +4x +75=1)Sz=2)

Il
=IP(T3 +Tx +75 =- 1)S2=2)

--IP)both take value Windependent
=pr =1P(7 +4x++5 = - 1)

=IP(2 of them are-1, 1 of them

is 1)
=(3) +4 x92



not in I.d.

Su: valueofSRW attime in

Sn-Sn-1= Tn: increment ofSkw at timeE I n

2.2.d.

Whenever we consider joint dist of
(Sm, Sn) (m<n), we always condition
on Sm

Cpast, value ofSRI atan earlier time)
Sm isindependentoffin+1, Tm+2, ---



(C):IP(S2 =2,S4=3,35 =1)

Idea: first condition on S2, then condition
e

on S4.

-He)s=2)
~ -

1P(S4=3/32=2). IP(S5=1/Sx=3,S=2)
II es-

I

1P(S-S2=1)S2=2) (4(55-34= -2)
-

91,--194 91,92

(Sn=en
-- 3

independance independence
Il Il

IP(Sy -32=1)
154

= -2)
-

~



e.g:(Sn) SSRW, compute (P(Sn=y)Sm=x)
for nom and nam.

future
①:Case asm. In past

IP(Sn =y/Sm=x) =1P(Sn- Sm =y - x)Sm=x)
Sn-Sm independent of Sun11

11
[m+1+--+n 9,t---ttm

=IP(Sn-Sm =y - x)me

=IP (Tm+ +Tm+2+ - - +In =y -x)
e

n-m increments

assume k of them take value 1,
then n-m-K of them take value - 1

H x1
+(n-m-k)x)- 1)

Sn-Sm=k - (n-m-k) =2k-n+m
--

set itequal to y- x ke/0, 1, --,n-m)

y-x=2k-n+m =solvek =m
2



-IP) among n-m.novements, K of them take value
13

- (nm). (E)". (I)"
-m-k

=> (r). ()
-m

1P(Sn =y)Sm=x) =

so
else

(e). (rmonn-m7
Binomial come from

KE S0, 1,-n-m7



②:Case nam

1P(Sn=y) Sm=x)
↑ ↑
past future just calc.
-

-

Amr=y).y)
-

IP(Sm =x)
are

IP(Sn=y) =1P(9, + - - +en=y)

passume k
ofthem are

n -K of them are -1

k - (n-k) =y =solve k=
ke /0.1, --,n)

So
IP(Sn=y)=So

else

(). ()(E)
-

F(E). IE)" ift
So,, --,n7



IP (Sn=y)Sm
=x)

it-
2

=
m-n+x-y

E (0,1, --,m-n7

and *c0,1,-im)
and ** (0,1 --n)↑ else

Hypergeometric


