Serie 2 : Procesos estogshioos. Cadenas de Markov

X¢ < sen indgeandientes bs %¢

© (am Fhob A-y

M
N - Z X: M kua :‘ca}vha N cvg o #a:%1” oH"'“'d-s'

fza
EP'D un¥ JJJ‘I’h I:N(lofl Lmomwl ' o N AN
FOM \-—=—”--——r(4-r) e

RL(M-N)! /\dec
|
Varables deatovizs 3 ote tpo seran: | : .,

l

* 2 H# an g ecas  de Iy we memeda N veces e o
@ 2. |
| Lim A-oa, ps0  Mp=2
B 3 T T U,
f”=(n)P(4-F) (h)'CHsm!
A mrcdn  de Skl '_.__..., ‘ ' o _
proims d | ;n( Mo\ M _ln(M )__ M
In Mo MInM-M nifont]  n(Meny  An{Mon)| n(M-n)
' si Mo _‘
Y AU U R TR NPT
Uss S-|1r|mJ 1 T . -
hes Fnto In( } ! _In nl I (Al
j hl(ﬂ-n\’ l ( )l ( { \
Han = MhhM-A o h(hhn-t‘\h n (Man) 4 (M
. Lim (4—’?) = Lim (4-1]
';:“; : Mo " "= M.lnM -‘Pi(-n. In (n\-{»\l_ —,H.Ih(M-h) +n.ln (Mon)
LY Y = #ﬁn; (A- %.)(L%_\ B M nd
_ﬂ = ﬂH)'h( -h) M‘hM-h \n( n)
Foede evaizrce o f! mic JIYQc'}zmec sin Mhear bz z,orvxlmadah Je) ltﬂvhfﬂlu
MI A
P () P ”) |
Li li Ml "wp) = L e Ay
o B2k e PO =l e e (5R)
Fa0 -0 . M p‘d‘m n
" A i A0 2" (g MY (A M

| M3 \_.1\( npfa-n-ay._.. (M-n2) .. (2){4). Hn,

wrechores Mon Fackeey -




. R Fac\*—u ; ‘ : "
Lm [ -‘l\ (M Lz) ami\@ &4 + ﬁ_) -(‘I +3.)
Mabe n-w L n ' M i
. ! i H '1 : -
gy () & e

Lm Fh = iiﬁhq‘

Mot : ni , . F-}O Ml’-’?‘l eslls

o lih dishabye o,, b. imils coanda W30
"# H—e cﬂnh ¢l n mo‘;\ d: m’%h

AR £ o

7 | .
. ! o fow;mh' 3, rqnzud rrenmlm wa gn}nw R ('zgl:::l:?
| . formg de uGeses , 5 wdes Bere U ph\aa n un campe

L \:nh&‘q& muy \7‘33““"1* o 0% o
: e @ las mlecohar  ds un .ck-zl enarnds onur mk- campls e

b i mebr poddn ser ejemrlv:Ppqus pms_ar o Geldas 4 &R: ba
5: . o o r muyq}:.r d Vicrqs iri ocepades, .
".. D I Co | :

: YT, fmibvs
L

:EWIM"!W!' |
!;.,_,.;z\:ﬁbxj'i,.&._ N I
o i : _h‘:l'l:'.:a T T R ST |
- 2. 2e.n
h 1

t
Aatma

hxd : n=4

yan Moo

T P v 1 T

\ : *.:h-i
o A i htd, ; ; e
= € i A (ﬁﬂ) L
) k=o

ok

) réé‘?ﬂﬁ Ktk e 5 ﬂ"_
e B T

N

WA~ B g L) e ®
XTI I FLZ R )€ 2 A

; ‘- Cn_ ;Jl.. . Rz | n I_l‘[
' | | - - , o,
? | | | I=Tt—1 i fA'l: . +‘. /Ah
Lo ’ . [t . W (n‘-z}l' nzA U\-l\'.
S SRR SN .
SR A AP NE RS
| h 1o |0 | |e' (§|T +,§ zﬁ—
| i | | ] ? i l i 1 y 1‘ i - i ! v
L e e va) =
ol ! ! | LT [
| o | w |




¥ Thshnbuedn bihoin@\ |
N

N
Re 20 Mo g ()™ = 2, PN
"INy (N-n). e ﬂ' (N-n)!
Usando ‘i:mrzmad;\ bnorie =o' iene : .
[pe bopT'= 2" d e 2 oM Pl

h=g¢ (N-h\', 'h'_

fﬂ'rh'ln-ns R=n-s = N-4

. > ket ()_pf-hs
o R ()t |
® - . | | = N'F'é(ﬁ)'?ﬂﬂ. é: ﬁ;ﬂf’
. N?(:Z; %H_,_,(m””‘) | 'h;m-a. -

[f‘° s e e ]

Tfoy sumande  de R=0 2 h=M -«knﬂo ML '{[mnmol QL dexir
MtA = N dfeminos | Tare o deorems &/ binern.o ‘{'\ene N+4
‘fe"rmunas pres a2 va Besda h=0 a h=N -

) " i

A=J NPT r_;.‘_iL-F)

=6 (N n\' no i ‘{4_[}” - L: . ?' ‘
N . .
D S TIR i I n D 3 (M-4) ¥ (¥, Z Nt P ()
R=t (nea Yl (N-RY =4 (A (N M (n. 4)1 (u vyt
N-4 R N-4
D MR, 2 g f )"
e maem ks keo k! (p-g-k)! keo k! (N-1-k)t
0 1= n

NP 2, ) P (-r) "k

R! (N-A-R)!




‘41 ) |
. ] Cﬂ“ 9-'3“‘&0 se el % 2\ azav vna, Ma ﬂl‘t 'f'nntﬁelt tb
‘l’n [ ‘ ]N-n[ h es ol V4 ch}?abx_an Uuw d-“ l‘:.: yrnas.
B | | bets : .
Nb;\:; o : ;rnn‘ ; FJW n ( ‘k )5‘\-4:‘4
a  matwz no brere, direntor dia )' som 4-0
u(otos liderles inmodizher da ﬁ?“
n-4 n | n.H o
; D n-—4 , [ 0 ; m"T‘ . O "‘ o, ;
e o e :::’;;;
. ot e 0 (B 0 0
o .
1 1 | | | i [ 1 | ! i )
o .
| ! - 1 '
. ; i 1
1 , b
i I i i ’ Lo |
Lo o ; v 1 | S S R T ! v i
| 1 ‘ ‘F ‘} ; " 1 1 i 1 1 T i ! .
B IR b ! ' roro
D o ﬁ o i } Co o ! S N 1
G e e
o | : P P ; l | ' r ‘
!5q S 1 E T‘ ) vt ‘ Lo , P ‘ o 5 T O O S A |
‘ ;UV\ e.s*'d&a ‘,"ﬂ;‘si%\o**a isnj &Qm (,mmo P uszl a‘uo_‘m e.j if Eﬂﬂ{t Un; (:zd&.na I
PCe el wik wih hetynp fo | g 7ohe e
; “3‘06“ o Lo b .Lr H j f ; ; O
; ‘ ’ I R = ! b I : o 1“‘9“39" K"" 8""*’“‘ 5"’“ *
, Fﬂ \'uv 2\ esHJn aLsa— nﬁ -l-ermﬂz @mgn&am r;\ hni-\ehq u#. 51k40
signifa ﬂ PRI P Ho rula de ut 2 cads St < 1,’9& wm Fode sb-
\w,.\g ( dral nlmca s;L} S nro B _(‘lg‘ig}____ L
: D L : ! o ‘ o
! 51 & u.,-l-p-.«\-. #evw ’K—:O es M d.o; preb 1 !S.varad.bS : }\olh?‘j wone -
5“ d’\ T QUdnLOCM‘J\‘a \'rac.a W f;gun ‘\\‘-’ho ‘ ' . B . . .




6.' o - _
A cads pase se < econa ol zzar wa ks &
Tical » &

cadm @ vy Zx in‘l'ErF?MLiln.

j Novarnn %l # dulnfas on far Urnas © pere
A f B t ' ST vBors ;la_popm-cxo{-\ d.z‘al:rer‘.tnlam
blancy reja. 4 tendrames -
' ’ br. re
a) o B
B BR X
| Y e[ 0O i 0
loe) | 88 | |
| Rl Y % R
e P 4 5
0 A A
KRR AN o R |
% < ™=% o4 ¢
AR /L B S A R
K% - by G
len| lﬁﬁ &ljﬂzl.nmg
IQ-?W.L;U -
A4 0 PR g
Vs 4d 3t | = <A (%)) - (A)Ys 43473 = 0
o Wz MiA i ;e ‘ : _
S | l..‘\/f"_ 1‘6-;%& 34‘; =0
3 z _4 . ~
: -'A £+ +4/1@ 4‘ =0
| BN Y VA WA G PR
; : : ( ::‘): ‘ /H' A=
3 ! Li&u) | - (")(1-2)=0 v
44 -2 " -t
VR % ahveckre 3 dorecha A=t
— ' ' A A0 X o\ .
avhordores Y adtovectores -T : '(“/2.&-3 ¥y }(3)=(c) |
8 devecha | | 0 Y HANE] N

4 +b i:o - b.-;cL_

Yo -+ =0 , B ()
| ’5_,(.'.1; %O&- -3- a=¢C

" ‘
4] 4L -» 11::(4,4 -1)
_(;‘L b .




* Abyedws 3 fguerds

‘__'A y b | ( ) ( '

D W '-24/1-?\1»3*1 Y =0
0 4/2 1,&-2 y

%2—%-&.%_ -O

..3__ 2 —'/\
4 -

M@)(m—v o

. . ’ . - ! il : i t f :

. . . I
: 1 |

| ‘ : ‘ E[-CL-!-;_L‘L,':O GL#HE; ; 7:‘=-(L4JLJ%L) ! ' ‘
I RN eo | eotxl _ y e LY
1 | [ ‘ %b —_Sza.. -io‘ i Ec_tiﬂb, g 1—-, b{y"*"‘{';")..b_i;_.
i i [ S Y W : ! Y-‘r
B= (%% %) S e e =%k =§(z%-¥")v Bormralizacon
o ;45”45';*&7 : %b +< =0 ca3b | 'i% +b+3_ibx_’=l:_v
’F’*?(%q_ Ve fyq)a c 2 X | ‘o b “‘.LT =6
Bl ) | [ EES o Ee ) g
77\ %0 ZO)E | : . i
!ﬂiff‘;!s’!!iff?!*i""i;.".z'_f
My
5 I Ll : o : I | . (] : ' [ T
@14 (1) () %(1)11@ AR r:,*f)@—zo %o %)
‘Ei“".l,...-ijj;ji“;;-"’/!;; o
: ! | - ‘ i | ; ; I | Lo S L

S
\Q‘!-t

(

Mt Yis 2/
s Shs &/5
s 745 Y

et

57
hy Mp -V4
'Vc i"‘/S Ve

| \Jra‘ qa\cu\adaqal e

00'162

Q5628 |

o,o'-b! 5 05347.5

) b |

\SHLS

033
L:Jﬁf?s

40#15

-

/ |

3

(%

20
‘%0. -

, ' s+ /9]
? Gf-'ﬂ E’***‘/qz *‘;(zu]

P o
A .
1 T 7
f | i I
) - '
1 I |

6/5

340 -%p

s ;

%o

| f
: |

V' ‘“‘-! “'f' :IEr

: Eg"{i e i“' %"’" oL [ me
fz"”{‘_fs’#'?‘fzw?f €| %y
I R .
Xl gl T Y

.

|

i



-b L o)

Pz tres passs:

P(3) = Plo). & , donde Flo) e d wdor e b dstnbucen inicid
=) : (ef fuho & com Zlaohas
Ffk)=(100) % Y %% bloncas )
Yy Waz e
Mic "2 Yz

PO (T Tl (Mo e e ) |l Pl

W’\Fla“mim RR
r n passs dendremers :
g => ' » %
'P(n}:?(o).a“ , e (E?])

Mis  Tas s

(T B F) = (4, 0,0) (v,,s Ys %)
Mg s s

e 9 de N pasos <z ha || 2l

.P("} =(MIS, 545 , s ) digtbisy de ProL-abih ehtonaria
c) N
Bls) = Plo). &
=‘P(D)|:7\.Y4F4+ﬂ"{’z :.+?l3\’[r;’f-k
. —» s
Fis) = (ﬂ,ﬂlﬂ][ ’VS%S%) ( ) ( 4/) (‘ )( )( Zo -Zo -?éo)]
| -Z %
A ]
baclena los pases  gevin ayundos de bempe.
roduce |
ﬁ)ﬂ?};{\:ma " > # bactenar es M 24 — mweren todas
® salvo 1
\4/;"'"?"3 Neo Sﬂ.heb‘g 7 v M=4 =
vy 3 1 2 3
.“'*'LI.L‘ ) ‘/
. 1 3 %4 O r<e vep
3 2(%%%)*—’1,1:?
° . 3 2, © Yoz ayielve =4
% Com ® brclevizs e mafl
LI ( Los bodberiz) o @ f Y el
. SHn 2R Mg ywm A3 r2 B
s %

d\fhnav.'ble s) .o e =

IR B4y < Mo




la mzhu As ’rrmsmoh sera

Vz %0
Q= 4/_‘3 Afy
o %

}7) a0 rth(\n esq'acxohwno es. 4;1 alituechv 3u91w31 }& de au‘\wdor 21=4

Y (7 (7 S W 7 T B G
s Y Yot 4 1=l .-‘/.9 1/9 I e
R v T A % __-2%, e e

T e T e **i”*:" o A S *'; —r r'— o

T ks ('-?zz; U o:). s o)

00 S T A4
b s r.%Q. ¢ﬂ'_b +Z.$r.‘...-t0 . . I. Tk . 19 ﬂ.‘? -5 3xb
} ; - b - - (+ % * x%
R [— . .'_ — _‘ - R ""'_"’_'i_ - SRR 4
R S ,,1,51.19, _Zﬂ_ '€ =0 . c= b ;
O S < AR

Come = s ',"'";"' : ¢ S —— Ti— -jﬁ?‘T""é 1 7 oo ‘ e : d
. S A ’)Q. (:1_9!: 132 & 3 L kR
; I | ‘ L\ {e9 ! = ost | A
R 'F : _—T' - _.T._.i._--_.tr..._r_ I r"_';'___'t_*__‘ s T. T~ 41— ‘F_T_ ——hm _I R IETIE
S } : ' : ' | !

B Lt oot

|
—_

1

'

1

; .I_I[ ; . f :(iz_-"}_s—.}:ﬁ_) 1t - = —. '

\

4
_4._.

l
‘_
'—A_
L
L4
i 1
'_J
i |
1H
|
7
]

] L. ot 5 oo w|
T CUTECS AR YT % N T T e e ader
SR 11__' ]'___ s Yo Ve 1 l [ Am_]'p_ii -
S S N S i ]mlvlﬁ.”?‘&;_{, t* _‘,Vz‘:},_‘l,ﬁ= ﬁ- ﬁ.,,,-v, e
O T A g oadora | HE—
e B [‘Q *1 é }(“/u A% - ‘T A

s St S — 1—F

. I Hohag 5“%«1 ol . PR
N ‘;";"T"(i)“ - [ ', 1L Verien o wtrm b horJn zaom{
A %E‘ ) wm»cli ¥ pwrb .1;[ ;

i

j o

R : .
©o o , '_

- S-_lal:i lac*tﬂ‘u 't«e_mm una_uer’h Vm\pmb‘léaa de mﬂr mhmu udrkm\

R 235 ,,J\]-:- . 3 ,ﬂm

u]

. SR 1

2

o\ , lende o e.r}rclu 0 e zt:i:vlank __
'I Fﬂ e SJ, bx:"?nz.i _he Se
o

wn-k-o

rar da hnada.
!.Lb-a [ matiz @ 5I;Lren es
_ , cishce o sevd’ requhar. par-
'V'b,d , o ut[ r»edc verxc ma!):-:l 2f

%%k‘:’nf

4
0
#
#
#

o # *i*"" O-

Q‘“‘ 721 n (E”Jv>




414 0600 A 000\ 414000 SzuegrUeg"‘mhm
= ?«;‘ﬁu QI‘I‘ . .?11 - gﬂ = '”’# #' # b R\l ﬁbﬂkhﬂ‘l‘f
A . * & AR es nmilar p&'l
wo Sl \Gue Yoo + HFH (ivdvchamuile) Q"
Asimsme prek verse gue. lm @ = [to000 o [ool ¢ eshds
. hs® A0 °0 esthadonario o5 12
100v 9 meerie & tedas s
1000 acderias : e dacir
<l astade Th=0]
. p(zli) = ; 'P(nféj.zn - ‘P(n,‘f} PPDLBLIIIJ?J
a
) o F(11) - Z' Pint) £ ,
Forgue mot  sitmanda
F(14) - 2‘ Per £) 1 < '7. o ol o
2 Flzx) Z“ 2(2") Pt 4:’ Pl
® V4 —_ n 'C ¥m M
72 L.4 | ] Pent) alieaci o
= ﬁ nZ T -E):l
itz
= i FPnt)
g‘z (F(z,t))\w = <>
u z
° %( F(z,t))lz“: z?_. -n Z .08 . P(nd) ]_t.
N
= 2. n(h-1) Potd
N : N
= Zh', WPty - .? n.Finb
F(ztﬂ] M- <y
k)

= Prort foa -ZF" } (-eo <n<+°°)

Camt'na‘fa arfc:}on'z s:mei‘n‘caj

o = Pras + Pooa —2}7,. [e hefe una Z'( )Z en Qox

ot miembra

2(2 Pnz) Z 2 +Zh',1’h-5.z“ 2% z

ch \ 1
- 4 @?.,-g: + 2 DTz L2 2R

,4—_—~




L Fen-Zaa L% S
o, FESZmaoc z"":_ Lz.-_if‘é‘ -
fcrq_. F(ZA 1',) i - ,L ¥ —. _

9.

apehde o
:wx;*” R ﬁ@tqw()

mowse & Mg
' y ‘N . - - - -

oc‘?' O Plge u‘?”ﬂa]’w_-(cwé\f?h L
e By (nn) } =>""' DS ACT-AFNED IS Wt FTML_‘, (w,p)ﬂ. 2"
. f’ = Py (o n-2) ( 1z -(,)) (QLZ +f“L 1[};-&,4}}_ F(z,j;)

ﬁr..fnw}/ DR ——
T
b T % L AT, {7 “&.ﬁ Hh\‘l., 5

' E::r‘ﬁv C&':pi cﬁ?a,, pgh"" ;ﬁ: E;‘:n' aam{:;ii :
- D 4: 3t CO
goe e st

= ?*f(htn)




% - 7 (£ 3‘%/““_” )“ '[/“(m,, zJ—) -
L e ]

n _ -nH n
3'.,(!;)‘-.- s}hH ct -2VRE ) + A G | )

pim( L) SN B(E)
(1 9h 1‘} 2g - f’] + o Y (£ -;1+p§]m Tz

ng}]ﬁ:é aﬂ%zFngM ﬁ[YJZJ,g%F[y\[—‘

. —9}"2\[‘7-*9‘” + ﬂm «P

NI_.

%,‘1,,2‘;2]_3{,‘12@.1 * zqh-zwfz + ;q-m «P.E
2307 - 2l S 1 J 4AFEE « DR EL

gtf(z,t\ = (Tp + @z + \&?‘_%)"E‘(z’t)
{4 JF =S( )dt

e

hf = ( | AR F(i,‘t)_

_JaptZ t7 ot
Fity=1 - G=A Feo- 2 Rz = € T Y

= Z Talt) 2 = éﬁ“ Z(ggi:%)

(1.12-2) o A2z __' (2 AY

z % z )14
_ﬂ:\@ Z{j@_ﬁ" 2 & !
_ZW%-Z; @__‘kill 7% k

2! (ke)!
+£ izl

Tet)= Z [Z.em?( A Jzt

ol 2! (kt)!

{ )
v

= 4, (t)

t(z+z+_q

n-tsk
n=k




[os . nulm decagr, % pasamos. db
F(‘f) =2. A 44) Py - ucmﬂ,

o

) T

1250 -
21

ng nu&ps 7:*'wo.'i
D’lzdn an,\a nmeshu__r__#_nﬁﬂ hu,J»EnL;chms e

d 't)=

o= Pro\uk decaer enla « J;gc)rh o
i i e decate g ol e.mp

n——;: mJL R m AL£°

“(n+4) Bt - <n b,

W

AR

cx.(.n&) Rl - :c.x;n i

B9 Dl kS

im f-“{l“?'.

Y

t

Zn
(Z ,,@g‘) (g“ J ;'n T
%F(st)—(l 4)0: S’E_Zﬂ\ /

5=, __,Z.%n?s

g_F—o(/ls)QF

Es

C) Ln £=0 }"J e nUC[(OJ ahvos -

F(st) = Z IAGES

F(s,0) = Z Fufo) s
ki«

<n(ﬂ>= Z n.

=

W

-

- Z 55;;""
=Zn 5,,,,,,,

_)

«nﬁs o

e

7 5’19 IAB’Q\M#“ cfa.r‘;‘{rm. nml |

TmENRL
. men

_(;m{:mda 2, g

orbe_erkddos mﬁouos
~ ned-a{frn-4

Las. hasivonts . uaren

k:vﬂmn{mmdt kvﬂ\u
(e dsram

- Bsaummd > Cmﬁau\
nideor o

— @ES = h-kg

% (4+0) =

<h

Son

_h_-PS
S

-

= s _

e

(ATFL!\!\ S.nln Q*f%?“ o Atl

NS -

- J-Qnrms >-°L MMMJ



F(st) = A1) = #lu6a]

}i 2% = q_(‘l-s)%

(- sJoc. E =-o¢(4-5). et > Cuzl%\.i{- F sine
{ommamos C.(‘LS]_Q- =¥ (5,’&) = F(S,'t)

F(ﬁc?).—_; Clls)=s™ —» (i3

7 A-5
Fst)= s™e™ {
Neot et ot
M>= 2 Fs4) - N> e = he -
o5 5= 4 S=4
_t
<ind=h,e
o= <Dy
w> = 2., Ll . pee nedenenos  Tale) o ayngue
"
<>, = <Ny + %_z Fi.£) Lﬂ
.z -t -t
LSy = <ndp+ M(na)5 e = <N, + hone-) €
Sxi
ok ot Zat
C= + (o) ML E

- M e e nie™ o [n e (1o ™)






