‘C‘orrt.inugous. Markoy Chain CCMC) 4. I7€fi’!if‘0”5 £ .El‘lmFlﬁL——
SeRNEE SMEM@ES i ¢ <

o In discrete time |, we formulate  Tarkey property as -

i & P(),(hﬂ_f-‘,j:’_ Xn,= L s Xn-f =&n-1 ., X0= /XO) = P(Xnﬂ':j {X"’”:/

Put in continuous Lime_ . Ufe'finin all Xr far r<s ambe Challenging.
_So_instead , we sof thet X', t>0 is a Markev Chain i f for
—Ony 0 $:Se<Sy v <Sn<S ardl_possible states io. ., in. i ). wehave

o PXes=i Xs=i Xonsin, 7, Xspmio) = PO Xo 7 1)
_Ina word ;,given 'tke,,,/?resent s‘taté , the rést af the pasf (s (rrelavant

_<..-'fa_cpredictmﬂ, the future. ,
e u,prob._tff-_ gmngffvom_ Lot times to /' at time Seb. on()/depends-orl_ ; 558

Exomple. . [ et Vet), 70 be Pf with rate A awd (et Yo be a discrete
_C with Jcmns'rt'ior\-pro,babi(it%,_.a,ﬁi«-)f)“ . Then Xt = Yweor /s a CHMC.
 In words, Xt takes ane ; P according To ULi)) at each arrival time.
N Xt Awnsit “whon pp has-a_new point at & time .

This is a valid CMC . since in PP points arciw| time is

i _,indep_enderrt ,and_,, Xt transite. ,_zadc('y')d @_reindefendent and i:‘nde[:ena’g»t
Byl 1.2 i e P ikl | |
We theefoe defre:  Rlejrs PO Xo=c)
~In the PP example - above P (i) = S g —@ﬁw/——\"(’u_) )
n

A oo In Aimespant, thepob <= L fongth
that X tonstt  n times L prob that i>-. ) with poth o

“Theorem: - Chapman = Kolmogorov £ 7amsio}7
RO = Precty a1

Ffj’( )Stti l_)i;:c)§zkﬁ X?“t ;) . Ks =/</ Koi)

e =j[ Xs=k s Yozt) P (X ssk [ Xore) =S Pk kg

VYO DYDY OV PY VIOV VVEOIYG YYYYYVYIVIEE

KOKUYO
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brom _Chapman = Kolmogorov, we can_krow that: if we knop-the
“transition protability within Lo, to] , then we will know “the Transition
_probobility for any . Becawse we an itertively apply this equation,

We will “soon_ju %f Q(‘j) A / n(c ) 7[(,r/¢( i

, I‘f -f:hl§ hmnb e)((S'tS we_ will ca/( Qu/) ’Zlfe/amp rate f/om L"L/

5 Back_ :éo_hftke exam/;le of P P C0nszder the prob of ot least > Jumps
at 4 it
" P =M ™) = e b B

- M+P : = o(h) ;o/fMMy/a’pdﬁy h mm/ /7-90 2‘/@/ 2o
( 2 fom LECES L Me s .
@1‘)’ .'>o e a(z/)+———~*h M)
z »/“(l}) HRE

Now__we ma!/ o Gienthe rotes., hows B et cham 1
_Let A(_,Z)ﬂ_?f _be the rate at Which X+t (eave.i. lf Az ol
_then the procedur@ W/I/ Want o leave  immediately. So e a!wa/us
__Suppose. each state i has pi<co. lf A=0, -éhen K (4/(” never—...
leave i. When Aiz0, we get: . ey
Pasion oy = digly)s /i 7%" JEE G )\t zﬁ‘o Q«l[j)
Y A ‘the 4?)’05061//1’ _that chain \9095 10 j hen T e s
_Formal Construction: ~ Suppose. Ai> for all_¢. X there are. absorb:g
_states, then when_ chain_hits one._, :f stays fareven Let Yn be @a
Markoy_chain with 4ransition fmbablllt reiod) . The discrete - time
__chain Yh . gives the rosdl map  that the continous-time process will
f‘fD”OW.HTO,dBmemQ how long- w:l[ the process._should stay in each stete
let T <,,,,’Tz " be /ndefeno/enf exp&nentza/s uith rate [ anol: - -
At time 0 - state Yo stays for . ti=To /A(h) time
5 A{— time ‘tl jMMIJ 4o Yi oand Sﬁay ‘ﬁ?r‘ 4= TG /Ach) time. -

{~jump-Ao-Ynei— ot time S WESTEENR T B h_;\\l_
I-f (o"O ~then ‘fbf nNzo Xci—)—}’n -for Tn<-{;<7‘,,+,

|

,:nm,q,n..,mmmmmomcpmmmmm croefRoeopeettnag

Campus
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(/UfaP up. Al :__the_rate of _/eag///r% L= timeoe i
Ti = determine the time of' i
Vv [ ecrd  state —tmnsitzonﬁ%/ //

4?— Coinpufirq the transition fmbabi(iﬁ(
Pty = " POR=J[ Xomd) . Howto compute prob pe from the
jump rates G, 7

/H-Hv(()) ../Ztciy'l - [%/]/,(('.k)/%(ky’)].’ ﬁé((j’)
= ;[,%_fhcz,k)pt(k:,)')]'+ [icz.()f,] ﬁ(;j)
~Goal:Divide each side by h nd _h=>0to compute

/7“( ) = /m /ff/z (’j’ = PtCief)
A

= //”7 //,(

: By —the dé’f Of 'thejump rates : 40)) 75»*4/
e g pnes Ky prckjr=2 auk)/%(kj)
, ,Also = Py s ,Zk#c /’n(c k) ',50, -
; ﬂ',,(i_Q:/__,._, im. > PnceR) AR Z /< 1S 08
: i£>0T = "/';"’7 ki o h %_{ 4 /lc

NAUE Z[(#L (Z.(</<)Ft(k/)-/)c/)—t(¢j)
70 neat@n up ., We introduce: G?uj) ~f Z‘lj) q;c JEi
pr= ' =i ve09
Th:s is cc/z)lZJol KO(M(?jol’O(/,% backcvgrof eciaat:on Ins,zrea(
etz S50 @n cond Freft' = geftl
[\)ow Vel/lsrt Peth Cisj). Pb(cj) = [ZK /’t(uk)Ph (/tj)l Ptczj}

} [z#} i k)/’b(/cy‘)l“ , [P” (//}-J /)f(fﬁ’ Efkatz‘on '
; -~ We have. P=RR = Qpt, Hhisis calleo] Kol forward
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43 Limiting Behavior ,

Mackow chain Xt is_irreducible ,f -fpr wy tuo states (and ] it s
possible 1o get “from ¢ toj . in Finite number of jumps.
Lemma: If Xt (s ireducible and 20, then peCij) >0 foral//

In.CMT. @ is said o be a S‘tm‘,(onarg dlistritution zf 7Pt ] 7‘or
all t>0 Bu‘c e can be hard & compute.. So-
&(<))“f Qi) s /ﬂ
i )\L ~L SalZd
Where /\L",.AJ#L hicj) is the -bota{ mte, af -tmns:flons out of L.
Lemma : T (s asfat(onary _dzf,'l;n,bktlon_,t_ﬁfi_, A= g

Theorem I’f, 3 C/MT Xt 13 tr/eduub(e ano[ has a fz -then
Cdmage o TV //% ﬁu/)f/’(() TR B S s

Dotailedl balance  condition: We. an A rmulate_h,ﬁ,_ﬁ SN e
/L(/OQ(k/} /T(j’ 4.k 'fDr all j-?—"k

And 77reorem- 5 ‘f T7ick). @(k)) —/7(’91 @cfk) halds Then. - S :

/R stutzonar% o[rstr/butzon LR e RS N U [ £ Y PR

lmpor‘tan’c ,’w{zf,c Birth and Death cPrcessibit l;(n P
SuPFose. “that S =  fo. .-, N] with /V<00 and {%(n n-1)=4n, n>o

So here: - An represents the bzrthro:te When there are .n. ndiviguals

in the system . and_sfn olenotes the degth rate_ formulation

o If “the birth and death chain (s irreducible.. and we_can. d:wdegtoh

wrlte the deta:leo( balance  condition as: LRI B St A AR T

PO en) = —A‘J"/TCN—/) LA DY R LG
,'._eﬂ.,p_# VZ(I?) = A’H /\")' [ )0 ’ZC(QL,, Lo G OIS

:‘D:*D:’Dc’!t’&z’-&giDl«!L’.L’.L.L’.L..lla.A.Q cooDorrrccccece
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