~STOCHASTIC  PROCESSES

e UNIT -1

e e

Shch%£L&DERMukov chain w:“» qunwLy

| mwmmmﬂ#wﬂi-

UNTIT -1

Maxkov  puxe jumh  bxocesses , Poisgon  psocess
I J 7 | Cf |
@udh and  deth Jpaacedd.

UNTT - W

N Lo_oadm_pg_acw mean _and Covaxiance
j«m n_, Gaussian and  Wefenex  proces .

- S UNTIT-Y¥
ic_d: ; ond . asdimation #»ocﬂd/
dis"ﬂd})uhmA
\

e —




-
1l

Sdochastic  Process - Sochaske process meand Q bﬁroc&
' whoto  sosully | dabend on__ Aome

__chance lements ,
| @ alochastic v scandom preocoss can be
_dolined a4 o collecdron o) seandom . vaxiablbs
o't e indexed h Aomg metthe madical aet,
meaning _ that  eath  xandem va)dabﬁe &l he
Machadtic b%0C0Al 1A un:que!h associated” cadh
an_doment in the gob. The! et yued o
ndex Jhe  sandom  vasqably t4 called  the
Cdex et . Medoso _the tdex  let way
someaubiet o) the Y godl  line , auch a4
e naduwal . _qwing the ndex sod Hhe

iml—@kb)d/‘lﬂllt)n o ke,
o Fach' sandom  Yvardable 50 dhe  colleckion 4ok

voluen  Jeom  the  same  mathe mu#oaﬂ 4bace

L known aa the  “adode abace’ The - slate
AboCQ can_be L fer Qmmb% : ~Hve imle,qm the

i' de_oQ ﬁne Q% nu—, d;qmen:ﬁwaﬂ f(;d;ol%n Alba(o.

§Ex0m0e4 g !, Size Q OUEUO n &Qlﬂulw
i : 7
booki counto
2, (rsc0ur o]@ Q Eac-ﬁo}uaﬂ bobu011~l-|0h
A \ pabnﬂLQJc(M (‘1104—:1&(2

3 Boxn ouﬂﬁn Mo@J

4, isson ,bxo Couy
5. Charge ' the elwfp bmze in
| sodk  macket . -




j b

— De%mdum

o 1 slochoshe pococeds — m

_._~~__.b£ defined a4 Q jam: 05 hundom
! S MLJ ) § Xt t )O(Q @d
— . lan mdex sd . Yox  each

— UM B oo qub o Apace % ,X4 by
ol Mele Y Ay gl ol ;sowbﬂe

f— ‘ L&:-. ok 09})1 )
\“%‘“M‘ﬁ* r%lo;)g;k,t. The Mndor:y voxiably
X Kass' Y apb) mo) bo cle[m\cievnt

~\L1md¢mde& The  index 40 T

—————may e fnide infimtfe . ,_M;
_\NML?% cwﬁ?&gﬁﬁ ais a dme

-\\jbamm\___h_- At -_~_.4-_.;

3 Shate _Q,@am  The sdumed

“ a w m voum X(t—
oxe  called  “ alotes " and wlbe___@ﬁ&_dm&__

al ol bombﬂa valu(?A ~Jeons

LR Apace "ol U the  procosw .
Yad % X[t = L _4hen Ao%y__;ltbgh_kﬂg_mm_,‘
' 1A In .X'LQ'*'Q { ) : il A

X Qfsmmw S T
ot 14 Am-‘g ot Countablh
_4he non - _Dﬁﬁg}w&_b)ﬁ%&m_ M:

50 &, 2,_-1

| B
pal (' on~\'7 NUsUL - sla-h beocQAAWW'IEQ_,_{n}L J}Q&/
| COn-}amL ,ﬁmrlfe e

;m«ﬂml'l? m}owoﬂg é Jhe seal __nugzﬁ&_ﬂnﬁ/
— I

|




o i Classificakion of Mochastic b&oc&u P

RIS ki : A ¢ Ckastc_,&amL
_Can be C/QQAH’L‘Q_A ) dLﬂ?—(’kQ}f)"’ _LI0M4 \

: ',onmlbgm ~Aby s odabe A,bace 5 Usks" thdex 4of,

l o the cﬁ-a%@n dence qmoné) "the ~ seandom  vosiable

7 | Deeseto [ Continueid  dime = . W

! , 4 e Sndex dof of
Lo slochashc heocoss has 0 fintde % coundably
__numbgs o). ; olemments ; AwU/). ad__a Jinite gof
Lol numbd . dhe dob of wloges , ok the

-V vahuxal  numbses . dhon ” the ¥ ko chasdie proces

s aaid Yo bo.n discxedn  Hme .. Thi lﬂ/’n‘zl
et Aechashe o f&srw W weliised fooai ’
| " Disosnode - lime  alnohaskic gbﬂtoéw 4

A 0 e mdmaf o] thoade frocedd is some
| 1q-tosval the xodl Uno . then' dme 4 4aid
Yo b  chnlinueus . oand  MMochasdic  process 1

}\‘. . 0 Y \ () 0




% Diccnole

space <«

| (enkinu s
2 m%:z:nﬁ;ﬁgi

mbix/

opale {4
e the  alochdshe procols T called
0 ool  dicxete o o intedor - valued
oo chaslic . procodd . Y
o 4. the olade Yace 14 b aJ
Va b seal " Dino Hhef)
s chashc %o 024 soJosed o al

4 soahs value

541; Cka%q&‘c  Asecodd

& a

baocesd ot I

'Gvnl?nqw f /5‘}'6‘/‘0

g'bam j




N —— e

| Clacei Licalion & Bobonding — on  +he mn%numu
} — &4 rdv‘sugo# natuse the
f state sche 18 and and bm mo}& aof T

A ﬂcano\om procedd  can ke c!oe,snlnegl into

lgwc Jr«mu -
|

] 41 bolr}) T ond 8 axe  did c&e}p the

X prd i jo&oc%l &lo chasdic - ‘b@ocw 2

called discxede  sandom  deguence .

Fo s Qxaml (R e L

Y X gehserends Mo oudeome o) 0™ oy

| o)” e "dice . then  $xa . nBiY u

diacdhede  sandem Rguence ,  eince

| e e 3. B oged & fpos Lkl

|

\
2 Y 1 5 duoels and & u continuous  the
— L “xandom  puocoss 1 ed o conbvuous sandom
\‘gzie;gencg.




Y

EZL axcm})ap

i <\> Y N M}Moen the km;’m}“’(_@, a}

%o Qnd a5 he o howy %5 o
L’

§Kn, LEn&Q

C@nﬁnu@m _sandom fequence
ince Jrembmqhxxa._,.cnn dake an,

value an_ Tn“QLVQj ;Qnd,,_ ’J.Qnﬁe.-.ﬂ, i

Cendinueuy

9% T i Condngoud gnd o t4 deosele , Hhe

" siandom proces 1 called a dosole b

| scandom  psgctd

__Fox ucm\p?a o i X(E) ﬂ«.ebwenh the

i : 'nu#ybxm QJ -H,@e%one

I cally 20c0ived - tn m'f-ax\lcdz Co,.&)
L Yhen  § XY % aq dlm&{f sandom
' beaceds fince = do y 0.8 --oo B i

4



D e wod  “diesede’ e Tcnbinueus’ i wied b sefoe o
| the  nakwe of 8 and dhe wod Ctequence T o " procedd’
Lo ukd b ostfec e e nabout ofonT s e i
:

| i
|

b Y both T and & awe C@nxlfnu&ud; the  %andom

_“puocers 0t called a Candinueld % andom
puocos . F
| Fas oxamplp -
Ly 4 X(£) sebsodenty  dhe  maximum

| 2FH J Oﬂm,bﬂcci-\me o a ,quco n__the Iniorva/
| o, £)  4x(8)% 4 a owdinusty gandem
I }3&0(‘%4
|

P

! A




Z | e Poimon  Process s

o aﬂao be  ohtained
Ciowtthout  conaidoxing
ool tho hindmial

owd -

| hel  Xe ho  4he  vumb0x
o %pelkone calls  soceived tn dime ?mlsvc\mf)
| T o telobhone scoiteh  board.,

 Condidese $he ,Mﬁoux,r\g mkﬂdmenw
“‘ (‘md‘zhgwﬂ - : v

1) Tho \osroquQ.Jrv 01 %anw a 0ol fn dmgl
Cwme pndoigddV b VN aa
L wheve A fA o ,bomlnve cbmidﬂwg_cﬂ;_/
| dorfes o amall fnckemen n_ dme 3’
2) | “4he bﬂwbabﬁh o o S PRTTMERT [

e

'H‘)IA &
‘Amo”r | ' LMJA\J%/
P . A
fion UECCIUJ\O‘

dt—>0

39 | he
L e
| mo(ebuo{eM

‘ ol of o/l




2 YT T
b/;/ﬂ_Pﬂ ) st g GAD T + A=0 y 9.

o]
wlw,b o a_ poigion  disk4ibufion with

_ pasdre metly AL
W Pr (£) = Prd 9edhing ’X callk i a fme

tadoxual equﬂ ﬁwm ‘o ]

Also P[H mosd_af Bhaet  one cqll dum AP A
| = Add+ +of(df)7

and P [ c% make  than one call duseny  (t. dg) ]
| = old@t)]

CThe _event of  gethng  oxacHy o cally  tn fime
_t 44t can v Umq(/J-emQQuQU tn 4ho  Jollowing
5\‘}@& mu-lu oHy 2y clusive LIQY4 - £ v
'] TS QQUA fn_ (o, t) and __ me¢  none dwum
— dwdng (& ++dE) And the bﬁfobabﬂ# of |
o e Y opnend 4
j O lp) [ 1-fdde + 0Cap)D ]
——dbd _ exacHly Cu-1)  calls du}d‘r\q Co, +) and_one
calf yfn (&, f-}—d{:) Or\d the b}cobab;aojhén

\\&HM_ML_M
(£) _(Ade)

\*\ﬁﬁMLbdt__ﬂ&_ﬂdiLon +heaxem a! Mobabfnlv




T —— L B —
= ——— — —— - e ————— —
B -~ — =

Pa(u GE) - AdE
= B3 e Bl it~ B (4) 0 Bt)

S RN
> Pale +de) = Pyile) =af A &M:_Ci)\

~ Py« Ofgeb _l

7 P{(l—} D o B feedilon dads - ook Cdi—lj__L\

: ‘;: ‘ TR + B [/:L_d,f:__/—\@\
~Ir

ail

T—"

| 3t '
3 :SJ:‘ P, /f-‘*)'ch':)“—. F‘l Lt) = -4 lef) + A&;\ (+) k
| bdt: ' Alpw = Pulp) OLdﬁﬁ%L_
| Pra ceecli(\ﬁ 4o dhe ant Q. dt =0 W &w}

‘ ,th 'P’ng';'}-di—) -8 (1) = -APIt) + A By (i')
,%,d*f"o B oto it Yo~ Paft) 10 ]
[ I Fﬂmm ﬂxbc}umenhﬂ Condifon ] /:
= | «elm P-r (£ +d4) - P'x [t‘) =1-4 P?( + ‘ P | % |
dt-%o i \ J—LJJJ;LQ;)__/F
:-7’  Px /f‘) £ =4 Pz ({:3 P_ .l: 17_L///;-

I o o
’wheke ,(f)‘ il drwwmw

ofnse b oashdnt ) Ry i34 = P_

I

o fi-Hemee .fuom ¢ o




| SN R 3 "

I Po (i—+nH—) = Pott)l'n— Adﬂ -+ Poéf') O(‘df) +0

wohieh o on Jrol(lr\yo the Imid  dr =0 gives
. S

Po [£) = =4 B ti)

":) pol ['ﬁ’) — - A
! Po L)
I 5n-)-Qd))fa41‘r\(% U VY

ﬁo&; Plt) = —dt +¢

I‘, I
| Whese . tA an Mb;#a}cu congtant 4 he
de oy mined -éiaom the Cond Hion Po(0) = 4

| Hence L= Qo&;L = 40 = |/ =0

Oog P (t) = -A#
J

= Polit) =@ 0%

Subsdiduding  tha  value n.,él Pult) tn og" & we
(‘]10# b (L/M?"H\ A=y '

| Bl r) = . =AB(S T4 el
> gl 1) = 4+ 4 P(t) = f{e'”
‘ “This BB On Jdma}«ut Jineasx dfﬂﬂcen-)taﬂ aaxml:or

s hodo fn-ieswaw!vr\ﬁ Olncinﬂr g ladb
I O}fd|nak(7£ Qmocuc Qrﬂ/&aken%aﬂ "(Oaue()-mn




e (__,: G == :f:::*j—::,:;—’:z:ﬁ;:f:l:‘j—‘b;;i\}
1 dY + PY = @ SNIIE LSRR 4
‘ dx
whose - P £ & 0s0  Cond nek
Lol « On\GJ ]
_then i 4 goludion 14 B EMTRENE s |
o)« rg.ope bR
- { ; ,
] yPdx —
W hex o 2 - o

ivA

[va Bl ok A Bl = g™

{: v N ) L
I TAdE
Ll > (0% =ottiie = ot : -
0 edubon 14 | ——
ot 5 -‘ ‘ : i
Puded ol e dnndir by gy T AT

=3 put). o¥ = AJF R Bl ;/

= Plli‘)' P(H;
s

1)
pe
& '
+
>

| Whese € %4 an o}(%r
I be c’o-l-@tminpa' . ,guom /\P_‘L&)'—“‘\g\_/
ohich gives s o, Miany _

I} \
s

Tl A s wd BN = gy, T




PO et Date: __ )/ Pageno:

*"W 7 )
- Lgnkﬂﬂcﬂ*llﬁg ﬁocm Q!l H\(d Qauaion ' e‘“’ and

i
? 'nJrA Aolu N OY\ fA
I

Ply) edt o AQJ(t e I

; = 4Lt +C

| 2

| heny. JG W hn et s CCoeand. | gy be Selsg e
:.{f@m (o) = © ; Uwh‘»ck g‘,ve& LCQ‘W

f#ence Lol = &t Qi
2

%oreeo\ir\(? Aim\ﬁ«m@a dop Jg/y alep . weo shall ,Qel

Px [+) = e_dt(AJ. : A= 0, ) 2. ____©

%)
which 14 +he P-m.£. ol Poisson du%bu%on
)
with  pasamedes At .




