Farel'dsning Va/n-13
B G&S kap.b Mackoy Cnainsg
Sectiony (@ - u)eg*c(&cu%( o?é&vx?—&-ivéw of MarkO\/PYDCGSS (Zw, w2 0)

Pss = PEari= 31 Bnzi)= PR =) | Enss, K. = Hrer, oor FoF Ko )
P2 BB | K= 4 )= P(irer= 31— =
P= (Pij)sy  PW=(p4)s; = P

/bl('“) VDw waadnx ) /(AU"‘).;.—.- Plxa=9)

/MLM)__.NU» P _ o) p* ) Nc_...-m): /LA(M) g

)/VVIZI

exXowmple _
Simple. randown walk

Lo iY1 where YUY?./ e YR v V‘-V-,c’ with {?(I€=‘l):q—=|'P

ATy

Yi=1)="P
Makev chain. P(X5=0

6.2 CQlassiEicalion of ¢tades (values)

yis Pansient i€ P(En=) foc Some 1201 Xo=3) ¢\

j is re,c,urre,w\"/pcrr.isﬁewt’ 1€ P(Zn=] for Some j24 |Xo=j bl
Ti7min(nz1:Xn=))
M5=E(T5 | Xe=3) = CO we Codh 3 V\\AA'PCW'\%‘\Q—V\T

(i{' o 1+ wouled result in 09)

Sowie vore “iotations i )
Qﬂj (%): i P"{)L“)%n ) P,\‘) 0= | £pc 4= y

=0 O = SEN)
F’):)L%)-_— i Gis(“‘ 27 w\(\em{'@:ﬁ(“}: @(me),fn-f‘j, o I'X‘*j\"z; = '-1)"“2\
= Loy
€357 =0

Thom 6.2.3 Pii ()= + Fa3(2) Paa (%)

P = FiyR)Py5 (), 4 2)

Corollavy, 6.2.4 %) is persistent €@ 5 7;: 0 awd
=0

+hem

S



L]

Pi = 00 Whemewe e €552 0

iz

. .
whare &5z € L & £ir= P(X, =) Some V\?_\‘Yoz-i) )
( J Z ) VZ::: ) w)

Viep

*) 15 Trunsient i€(€) f' Psleco omnd tHhen i?w‘j(“)< 0o \¢ 4
ViZ0

wIo

Cov\ \_Otnéj-’l..s ) Travsiemt == 'P-ij ™ 50 as n—00

-examp\e fofts.

Tock: (hedt (€ a stode ) is vecurvrent or tramsiewk wsh
Cor.6.25 Enowcsh m@ung 1€ 0 15 recunt i o transt .

‘P(“‘= 2\ ko k =
00 {(k)Pq_ o w=72k

0 HC =k
Conseguemtiy (bx.) Cor ©.2.4) } transient i€ i (Z‘f)?“q_'uao
: ' ¥=0 o

) Pﬁrﬁ'\%‘bbd‘ & — — =0

S-\e.mncj Eomula: k! = k"*'“e*“ £oc big k.

\
NZTT
2k} pkak= Lok g% . ~ '\Ffrr('zk)'mmvqu%._
(")P i T D {Swﬂmg}" KT TR g R g T

= INT(4P%)" (Some of bnese conveqent fur pz g because paihy
N Some oftnese diw(?ﬁmt o ‘p‘:?q,j.\/?_ P

W) By () (nek)
Pank Vﬂ) =Z€5) Pii 21
w k=t

?-;j(“]: (£45 % P4y ) en)

o2 al

oo ¢ OO w
Py = i' Pt = 1 A 02 '*Z(Z;P;;(“”@f"!)/

wn=t

= P (D F;@)+1

o & L. & -¥
izl Piyle)= ) PijMen =0+ )] Z:fa*} 5% @
=0 i) S i

= Pi(2)Fs3(2)



L_\'DO{’ £, = P(X\,f j some nZi Bt i‘ ‘P",j(.“’:: Fjj('%ﬂ):'

.24 &=
= ?_DLL)_—._\ = i P‘HLV\\ -\ _ ¢ Cxe ) o .C“)-,-oo
23300 o & 3)
ZOPJ.}U‘) 2590 e P; (n\é 0O
z 2 m
e ?w) ingpechiown. 7

Thwd A peristent stode 1 s Ul 166 'P-;-s("’-—? 0 as n—>0°
LE s nolds, Hean 'D)-,-L“’ —% 0 oS n—> ¢,

Definidnon -
The peviodt d(4) of a Stode 3 15 defived o ()= GCD (w2l Pa >0)
SHS et g, nadwinane,

6.3 ClasSicotion of chain 5
%S, 3 Comwmunicates w'\'\'hj (i—=3) & ?:‘.3( 70 sowe \n2\

(Hsw ) j occesiole Bvwa 3)

G &S ) 1 ond ) it @ommupicates (i+>)) i€ 4 —3§ ouadh §— .
(“’3‘/\ y 1 ound | Commmnnicades —N

Chain s Teceduaible (8 ol stotes inke@ommunicate (e 3)

€Xomple
Possivke votues (= stute spae) = SO,\,’L,%"S

a) (0010 b) /OVo00O ¢) /0100 pevied = wirsta
| OO0 00O\ 20 0 ELAARUATE WAMA L,

V2l 0 o CiL00 000\ \ar? sow de

Yy lizliz O 30%0 Qv Q sty vavie satt ad
n " i 0. g hilbaka p&
P P ? e v

TFor catin v, whith stodes 1N RRQouaraanicate aadh ot
ave thele periods T (Mot oalogur trowmsience andh vecamemnee ?

Q) ('Wﬂ-o(“ COVVLU\M&M(_Q\;{.Q) peviod = |

] \ !
b) @m@ @ 0 @ (’\r\-\QVtOuAV\Aunica-ke, } perviodi= 3
i\ \ig v \ Wz )
c) l'l..’[ ) (EH*E-‘E‘CO MVW\*MCW&) Peroch = 2
VL



