
M.C.s (chapter 4)
e.g. Gambles Mini

Player starts with a Bank with m

total N=n +m,

each time bet on fair coin until

place has 8or N. [Simplekur, abso
:Find Peter it

of1.Let 9,2P(A)X.= n)

9= 0 9N ne-
stop

&n =P(A)win,t).P(u,: 1) + P(Alloselt pllse li

9=Gne+En-1

To solve:29:9+9nix
Anti -n =4n - 4n

-

50 Arth. Prog.



En=aueb. Since 9: Et

getEn=:
e.g. n=18 N=P* =G =b.

betsare biased (binned (wi

e.g. Roulette:it red it black2green-
bet on red:win uppet lose IP:g

9=P9n++ (t) n-1 /

sol:gress sell oftype qn*x"
x
*
=Px+ K-P) x-

X
=px2+ 1

- P =>x= 1 or x=2=
·

gen. sch of AI is

q, =a:1 +bx

boy and gives a,b:ap+h=
x

a(N+bx=1



so a
=-ib =i-

-n
9- ! 1 -

9990 = 8.35 I

N=13r

unlikely to even reach n+P7

SRW on Ed:(def Ed=d-toples ofint)
d=1pxs. d=2

in the E
time not in image,

unit rectors er =(0 --1.- s) i =
1

-

-d

steps in sid P(Xn=ei) =it
/

This is first time theuse vector R.V.S
stick tovector notation,

5=Ei is pas, attime R.

5=8



⑫:find a=P(return to t

=PLInst. 5=8). (walk never
ends S

Note* uid = P(5, =0) =i
*If u= 1 then 5rations to 5offen

since aftereach return it starts afresh,

*Let N =Hrsts48] =#9n30: 5, = 53
ine, 8

Let me EN.

If a<l, P(N= K) =UP (l-r) c- no return after.
8 +return kul times

so N -Geo(1-a) im = EN=in =1'm

xx=1 - isalso if not since mice,

Ihm:U=1 E>m=x



2 -EssN =EIn
m=EN =[E 2n =EP(5 =)

-mefor biased walk, P(Xn=1) =P
P(Xn= -)=1- 4

inodd
P(S =0) =(pply" neck even

string:(P4-e(
(I(")

so P(Sen =s)- * (4p(1-p))"

If PFY then 4PKP)<1 and IPIS, = 0) <a0.
so mad and x= 1in <1

If P=7 then EPIS= s) =S by integral test.

Say =c
riste:LIN also implies transience for PH/2.



d=2 (Symmetric RW only)
n odd

p(5 =5) =Spy)" neck even

as ifword. One indep though they are not!

Pf:X, in not indep but Xand Xu-Y are inclep.
-

Un
since Un and in change by II each step indep. I
Me:seen in HW thatfor NI, XYXIYare
also indep. This is special for gaussians.

so p(E= 5) - ()"-Ik
in =EN =[P(3, =0) =c

Ihm:SRW on Ed is recurrentfor d=2

and transientfor d>2
d=1 and d=2 case one.

L



&32case:
ai:P(5=o) - er*
Dasifcords one indep, but const
is not the same
wewentprove this butone

/

heuristic idea;whp, each coord

moves us times (LM.

If each cord, moves even

#of tines (P=2* If asked then

P(52) = ) =<n-d.

Thus [P(5=5) < if dx2.



usingchaifrne" diethe
chon. frnc. 4,for EIRdis

& (E)=E eis,t X,t) =[xt:

Inverse fourier transform special casi

For discrete RV, Ywith integen cord
P(X =53) =(x) -4S, 4 (E) d
where BICT, TId is dedim box.



For us. Yete; .pt for all;
so Y (E) =i eitig e-its
Y(E) = [crs(ti)

Y=(7 = [4, (E))"
so p(5=c) =255dY CfY*dE

m =[P(5=) =GA)-dSpaSY CtY" dE
= (4). *Sp FGC dE



the integrand is add in the

box except mean 8. (onlyplace
where 4 = 1).
split Sp= SBall" (B-Ball *
for small ball near0.
outside ball, my add so and S200.
near 8:

Y(E) =[cos(ti) El-it=I- Ets

=>I-alt?
Then sparity Space (rdt dr

- !
pola cre Jacobium

Sodraes =20
if sedsl i.e. 152

<o if sadal i.e. daz.



Thus if dxz mefiy <a and se

SRW is transient.

Note: This can be computed, e.g. d=3, m=1,516...

and so u =1m =8,340...

Polya:a drunk man will return home

but a drunk bird is lost.


