é", TL\Q Tv‘a.ns i'HDV\ Pr‘o,on..lo;{u"l'y F""‘C-h“"_’l__

— 1n C,LWLF"'EV‘ Lf/ weée s‘fuala'eJ -H«e V\-—-S'l'?-’:
Transihon probabiities ﬂj-") noa
AiSCJ‘e'I‘&- time Mar kou elxain .

Defn. N\ he transiten Froloa_lo:‘,l“f“]

function of a Conhnuous - hme Markov
C/‘/\Q.I‘V\ 1S

T This s +he Pr‘oloﬂ.,ol‘,l‘ﬁ Hiat o chain
-Hr\ad' 'S C,uY‘V‘?_)d‘l7 n S-h:d‘e L Lw“}

€ e wnits later, be in siate |.

Excum!:lg_ (Pure_ birth Process): Coamicldes
a pure birth process with birth
rates {Xn§ I +ke Frocess 1S In
state v, let Ai be tHe +Hme o+
Sfe,r\ols ¥ | L ]oe;pare “\"Y‘oLngi'Honfnj +o
state (+|. Thus




Note X (+) <« § =

For (<J)

j Xl)---)x "'l
ln



EXamFla (\futle Frocesc;\: T )\n:nk for

Y\_>..\) |‘+ can loe Qlﬂown (see EKAMFIQ

#6.8) that

- 55 N a Yule process with in;'HéL'
POFM[OL-'-;OV\ size 1
at +time t g

._jC-C -H,\e_ ;Y\l‘h‘q_‘ POFLLICL'HOV\ Size 1S

ivxolivialuq_ls) Hen the +ota|
size of Hme T ¢ ‘H«e

) Hee Foru.(q:h'on S1ze

Pe pu lat'on
of

r-v-'S) which s :

Transition Probabilihes for General Chains

Defn. Let the instantesus transihon rate

be +the rate ‘Hﬂtd' a chain 'n 5'|'=L+2. L
makes a  transiten into state |




. No+e ‘Hf\&'l'

and

So know;ng 'H/le, %‘UJE Vaulues 'S enoujL
to know all the vz and {P;7
Values of He process.

Lemma Ui (a) [ 1-Re(W)

. T

lim £z l,‘ :
and (b) ', FJLE) = qj for i#] .

Proof -




L&Mmm Z (C'l’l“-fmqn— Ko[mOjorov Etuad'l'OVG) N
for S20, t 20,

T (t”) Z_ P () R (s)
Proot :

_E‘/\Qorerg\_: (Ko‘mojorovls Bac kward gﬂluach‘onﬂ
For all ',j avd TZ20:
ng [Ey= 2 Lk Pk (1) — v, Fij (t)

K#£t



Pro 0'F .

S '




(Z) FED"' a. \our'Hr\ awm( Ae.a.‘l'la process,

E)(a.wx!:\e. (A St'njle, MacLu'neB: gu_PPoS& a

w\ag,c,L\ine works ‘F‘Of‘ an aunouyd' o-(\ 'Hme

Haat 1s e,x,:one,n:r‘v'd with mean 50 cfays,

When it *Pm'ls, 1t must be repaired
Oma' _HAC V‘quir Hme 1s QxFoner\'Hq_l
with mean 2.5 days T +He machine

1S workinj &"’ 'Hr\e. ‘t)ﬂj;hm'nj O‘F :rqnuqry}
w\r\o\,"" 'S tHae pro loa.ln'[{‘f"r it will be
wmr‘k“’\j at thie end of anuqry?




-—TL\e,n weée L\qve a



Let K (":) =



T]r\QOre,w\ (Ko‘mojorov's FBrwaLral Ezua:’-n'ons):

For conthinuous -time Morkov chains
(\'nc\uol:'nj all  Fnite-state models and all
birth and death Frocesses> Hot meet
certain v-e_julqri'l'y conditions,

P(j, (£)=3 qu; PO - Vi Py @)

K+
Fl"o o‘F ;

The rest of +he Froo-p 'S V\?J’L"l‘] “le“-hc"“\
‘o -‘r\/\e Froo'P o-lc -l-Le B«ckwa.r-o‘ E-‘('Mod'l'o’\S.
Onl\] cli-F\Cerence: The PV\"'Uc,Lmnje o‘p [imit
ouul\ Sumwwd‘l‘OV\ does no'l’ au‘VUGU./S \r\olA.
Special case: For o birth and desth
—FTOCf.SS, +he Brwq,ro( E?(K‘CHOHS avre :




