Enpecled hitting Hme
o o patfon prom
4 fwite alphabet seb

Sekup:
b O btoa fik dphabik sk
brsidin o pallon ¥ suh Mot ¢ 2" 5 for some me N
Py Ao M Unipno)
T=mhpham, ke N2 (G, =¥}
Obgedivy E(T)?

> Enample 1 ¢ Mmkov chain Vidnigues , V= ABA
* Evample 2 1 Mankingole Waosy , ¥ = ABRACADABRA

* Rl for anbitrany  pattinns




Ak

Mankoy chain kdmiqul :

Engmple 1 ;

2= FABL 5 ey XyY,2F and V= 484
Xn is 7t Unifoun(2) and T ming k23 2 (X, o Ky X ABAT

e XXX A B A XX —) XxA —DXAB —> ABA

We ponfhion 0% inde S - Z*** 5 XXA , XAB ABA}

Y= (Ko Xnuo Xnea) 9 JOA n20 . We will tonsidio

fyn}néo as A Markov v on 5 Wik sza bung Ve absorsing sk

XXX | ¥%A | ¥4B | ABA JABA| = 1
* %% [ 25 k 0
/26 | Ve 0 1%48] = 26
®xA | 2/ | Voo | Vap | © IxAl = 267-1
#%aB | 25/c| © 0 26 [xx%1 = 205 2c%-26
ABA 0 o o 1

At 7= m‘nfk 20 3 Y = .ABA} and

h(= ECT'| %o =Cy fon C6 farn,XxA,y xAB, ABAT

Using one &up probabiity calwlabiony Refunus = Hwd - Pb2
h(ABAY =0
h( s = 14 = AGex ) + ih(**/D + 0 x h(x4B) + oxh(aBA)
h(%%A) = 1+ Z_Z h(#n % + t»\(*—am) +2L6 W(%4AB) + OX h(ABA)

h(xad = I+ :_f h(%%5 + OX hixxA) T ox h(x48) + L h(AB4A)
26

%S

A¥xx) = A%+ 2 Al %% A)

"
(o]

A48 = A3-a¢r+ h(484)




gt lake 3 shps b ouah Bu kel smb
E(r) = ECTY) +3

E(T) = 2 P(Yez QECT'| %20 = = Plh=0) h(c)
ces ces

Bty PlYo=c) = el = lcl gu4
1.3 22
- - . PV - 26
P(Yo= 4BA) 5 PLYo= xaB) 2

PlYo=# %) = 26 26> 206

Pl xxA) = 2681 5
26 23
Tang ECTD = 0x L+ 26(26% 26™+26) 4 (BXD(A) ¢ (263-2% 206+
26® 263 26% 263

= E(T) : 2*tae-3

S E(TD = 283+ 26

Prowss =

- Silop as a markov chah whh @ bung toe cbsrbivg sk .

~ (alwlale  bawllton  probosilities and colrgony sizes .

< Do ont shp probabilily wluldon b find (0.
- (elwll  E(T) ond Mun E£(T).

Disadvanbiges :

= For patian of bnghh n , nud lo solw (1D x(nt)  sykm 8f
lwan  equakons .

- lan gk weny adelabivn  inkinsia .




Won h’nga& Melbod 2

Enample a:
2= FABoC 5 ane y XoY,2F and V= ABRACADABRA
Xn s 7d Unfom(2) ond Trmingkan t (X gseee )= Y}

bomnsidh o wsino wh a monky ard a Wprunbn msile 7f The
fpuriin  has gqusk Mo 26 enflish alphabebs on W and e
monky Kypws one  Lellen  sandomly ewny Suond .

CASINO

FRRRXRRRRIRRRRR -+~
Oy Gy O3 by Gg Gy 1y O (g O G, G2 ® * °

M oowny Hne ko k21y 4 nuw gambln walks inbs Wy MO and
bobs T2 Mot K, e werk Gt lou monkey will kpe s going fo be AL

Y Wy o wonmd , ey win T oo oMwwise My lave low gome.

Lhy a6 % Evpedad puofit - ,{—6 (a6-1) + j_f(-g =0

J gambln was CWWL“’MI'A e ot Hme

Wy bk W enbne Tac Mok Wi ypoming W o

‘B (for a pnze g F2¢2) and So on.

This gow on vnkil Wu wond ABRACADABRA approrns
e game slops.

Enomple: 9n W vt whin X=A 5 %78 5 X3 A

Time, ! 2 3 4 5 -
X A 8 A b B .
&, 1 26 22 0 o -
Gy 0 1 (7] o o -
Gig (0] 0 1 26 0 .
Gy, 0 0 0 1 0
Gig 0 o 0 1] 1 -

skp  (nenk nound)
Kess will be

oand  lun

g Xy=P s XsiB ...




b 7\ b e omomk g mony I k¥ Gambln hos ob e end Y K n

! s ] nek
zR =Y 20 2f 2 Yy i kenckrio
z= 50 wrktn

e
n

Thn? Wy mb puofet Hu casing mokis prom K k% gamblo PyA
W end of e n* somd sz zE-zE = -7

o o 1y %Btal profit M casio makes from all  Ha
gumbw, b e end of e n* ovnd is;

Mys 3 (1-2%) = n-3 2k
Z(-2z) = w2
'-?Mn} fs o morkigals w.nb Y JHHn@hsn O,
n>
dfind by W ab of obsowable ewerts Kl kme n
S E(IM)) < & 5 ¥ ne N and E(Mp)Ani)= My,

Mp fs a  onckion g (K9 X2 5 eaa Xn)

Uél‘;tg £ CMT)

Wwe will pind  EC1D
We wfll vse OST.

ow o find E(M7) 2
To be obh b ust OST, we hawe fo show:

0 E(T) s il
@ Mr-Maal 2 ¢ 5 ¥ nei ;5 tpalb fs, M has bounded Fnemenks

To show E(D i fimik ;

lonstdn bocks f size 1l x X _x -~
" 22 . nk
Swews if block=% and foflne olhuwwise
S s e mwmbin 7 blocks vkl the freb sveoms
5)7 Szk D Teuk ABRALAD
xRN E HNNNXX ABRACADABRA N
> itk

Nfk-2)

Henw, 7 215 = EC7T) 2 NECD

Bub 5~ Greomebuic [31_”) D E(T) £ (s
6

SEM) <0 @

- T 5 a skppitg Kme wnb M,




How one My and T sulobed 2

Jo show M hoy bounded invwments :

Fon n3t, omidn  [My, - M,,| = )n—éz: —rm-rg zel

In

);2-' (z¥ -z + |z

IN

n-1
}kZ (Zp-2%)|+ 25 [shu 24 =22, o n2keo ond Z.'c26]
=n-10

= 15 (zk 3
Ik:ndo(z” T Zh" 1'?.Uﬂ= ""'\-Iwy) | t25

¢ 2501426+ 26% ...+ 26'°) Stz 2 260 ]

D [Ma-Mp,| ¢ 26" S ¥nen and heney M has bounded inouments, — @

E(Mr) T>V1))PﬁT>VD 20 a» h>o0

Do @ nd @ V T wndihbdns Jox 0sT , i1ty
and E(1M7]) ¢ o4

Hena Py E(M7) = E(HD
= 1-EC(2) = |- (a'ls (&) + ;2_5 Co))

D E(MD =0 é

-
My= T-2 27 =7-5 zF
k=1 k=T-10

This i&s Inded #e caoe 5, @ for ol Gawblns Who sharkd

Z% =0

Msﬂ W S T—IO, T

— —
¥ % A B R A ¢ A DO A B R A
y

+—t

T FU 0 T4 T8 TF T6 T5 T4 T2 T2 T4 T

Uarly, ZE=0 fpon T0ckheT and ke T, -2, T-0}.

T _ T3 _ y T-10 _ "
Tn, z]=26 5 z:%=26" 5 z70= %

oMy o= T-26"- 2% - ag

Tafpre, E(M7) = 0 = E(T-a6"-au%-26)

Henie E(T) = 26"+ 26+ 26




Skibth gf proof:

gen enal Resulf:

In B Unffoum(nd and ¥ e, for om mem.
T = miagRem , REN: (Xy,, g ooy Ko X =¥ F

Thoswm 1 2 onsidn ¥, a patlom of linghh meN. Swpose View en'sh
0efyeineacicijem, fon 0s52cm o such Hal, W foub i Whens
of Mo pallon ¥ (s equal b ks (s  Lllors of W pollom ¥, for ¥icked.
Thok Vs, (¥15%2500-5%0) = (Vowprs Ymigz 3005 Py ¥16hed . Theny
5 -
EM = o™+ zn*
=1
Y,

v et By
- -T2 le_ -f'

* x Y, Y2 \V3 o e v'“"fk WM'I"HI

+ + t t+ t +
Tmt Tm Tme T Tmd 0 0 o Teiel

E(T) = 26°+ 2e% + 08*

Pon W= uanAns

Enampls :

= losiho wilh monky ond kyprusniin sdip s hort .
- laafho  doses whin MHu wond ¥ cpptns and oning
gamblins bef on Wy Sllrs G W wond ¥,
k=1

= ZR dyfned sppropriakily and Mn= n-Z ZF

" Show ok MY, @ & Mankiwgak wab dn

= Show Mt E(T) <>
- Show thak M has boundid moumunks, fe, [Ma-Mu,| £C 5 #nsi

= Using OST , we haw E(M17)= E(M) = O

- Show ok My = T -
4 R
- nd ha , ECT) = |0)+ LZ []™

Buk fon W = ABLDEF , E(TD = 2%




