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2.2 Convergence in distribution 7
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2.3.1 Proof of Theorem 2.4, first part 11
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2.3.2 Proof of Theorem 2.4, second part 13

Lowwa: Lot [A..,,V:?I) Se am meg

St of eoub | ig ASA S
T f P(AD=P[DAL).

n>)

i P(Q )= Plae 0]

b -
/ d/i.(fﬂ-‘-n* Anion

Con.,\l.f,U: ?( A') * 1‘% P(AJH A b)

addsbw 24
J= Pim,) e Lo 5 Pla, 0D

v L=

= L (P14 E Riaga))

n—re°

= b P(A) u,




(3) 14

o.$ —
B;o_ﬁ )(h:ix ;) X., :f,'?o)(
C‘l)
\J (?) &dfrom X‘,, e X Lel- >0,
pX.
b ¢
| x X Kts
X XxXXkXKKQL
rh “

/Ué/U %va\a JLL rut AN !79
=0 ha~Xlcg  Jor att w3n]

g {X,,-—-)” otcors Yoo A ac.aw:rﬁ Soe
e DAy awn. b PR =1

aleo 'F(ul{/%) =1,




15
g;uu [/qm ) N 2' ) JIS‘ M"CN:.M”\?-

By M dewmn, P(AN— ﬁ{gnn]u
Jue P(Iky-kl<z)z B(A)
S PLIX, Klcg) =2 a.,L—ﬂ.
v G50 1345 nréalm,a )(.‘ —
(4) Emm,la vhen X -—-')( bot  LoF
XH:‘_}(
Corsides X,)X”._ A-depirdot W
’r(x-f) =L | PU=)=2ZL
T X, S0 (chet?)

' A~ao

gm,& X.., Ohla an Vdjmw 0 bn A l )




YP()L'-’O): ?()( co JL 4,44"'474“011)6
=Pl &)

alt R, ..{x -o/. Al oSN

et e PR 7 FBx K . Ta

P(gy) < ?F(Xh':o fo nzNt] N
< N pFT | Mt M
A T Tk K

Sbcck;JNLJL’Na P(@U)"O

Lhcc (@U,N-l) ) /we.rauw_’) ﬂ'_.,&-«-.
:3.:»{4” ??( U £,) = 28 ?/@) D,

N-w
'F(X-—‘O) O, o a.s oo-.v‘/hf:
ook X Xl

‘\HW—&*H@G%%W;)
X.,




2.4 Weak Law of Large Numbers (WLLN) 17
T« (WLLN) . Let X, X, . b< 4 deyea
tﬂ id rvs  wlh meowr o
et S, = Xit-*X | T

Prps (Hulor sieguatsdy) i P(X20)=,
b for all “>) Fxze) ¢ E E&)

S r— [

Lor: (Chebyele ssagoatity ). )| ‘/,ZM
}‘m’k VAS Amte )FUV"E@J I?E)S V‘:{'{)




2.5 Strong Law of Large Numbers (SLLN) 18
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2.6.1 Central limit theorem (CLT) 22
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2.6.2 Example: tail probabilities 24
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2.6.3 Example: CLT vs. Poisson approximation 26
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3.1 Probability generating functions 28
Remess  For X N~ valued )
GX(%F' E(%x ) =L-§ F(X=4) &,L

}o' L€ ["n‘.] o tel),i]
or e o, leos m.wacs

(Meruems Toeorcs : B‘ }NO-VM .S KO“'A V)

éx(i') = Gy (?‘ bé-e[o,;']@:) X oud Y AA:—.
Voo Same  ohest
COMUM;,&»Q 7211.9""_"'\__ + For No—w&«ﬁ rug, Xm w2/
— ot X

G 0G0 Yy = X 22 X

O ¢ X "A—‘ X & L) —>
ﬂ__(‘_. Y w—ipe H(h( ﬂ,{“ li/




3.2 Moment generating functions (mgfs) 29
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3.2.1 Examples and basic results about mgfs 30
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3.2.2 Proofs of WLLN and CLT using mgfs 35
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3.3 Tail bounds using mgfs 25
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3.4 Characteristic functions 43
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4.1 Review: jointly continuous distributions 46
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4.2 Transformation formula for bivariate pdfs 47
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4.2.1 Examples of transformed bivariate pdfs 49
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4.3 Multivariate normal distribution 55
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4.4.3 Example: bivariate normal distribution 65
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5.2 Markov property, n-step transmon probab. 74

Holov P"{""Q ‘ e @[ Kt 5 ~

paii' /,..f.w_'
;s mﬁbo‘.ow'tﬁ /u-def ybu-./Y' , o}

e Ko Yo,V ER K e, Tl e RVEA)
= R(%,x,-)e& )
%7,.4_,.&»«.%»(.{ 7 . HC | wlun
2=Tx{, xI" A=|U,,-,n}
Ghetd, ﬁ‘“ﬁ ﬂ Hasteov Fﬁrg)é
o pL,F, s s Lo dhoo
PXot, €Aty = Ko € A [, X, €A, 5]
_'F' U(e Wi - S XA )
b B, ) k*‘%f  ogply Thaorun oup. 0,




75
GAZWJ Ry | Gum oveo u',( Jv Azt

C_sw}q,,_ , kEn pror oA 'lr/b
§ Ple[F)="PEIR)=P(E]c)

F'IFZ'_
e P(E|FOE)=P(El&). O

"S"L,/ PQOL\H\-c-, Wn h '00‘)-?( Wb , ~)

thtonm Cﬁ.«fmm"’(o/w rov ﬁﬁr‘““"“‘”
(. = (= (=)
(1 P‘A 3 Z f"O Pse
() f( ) '-(P ) wolan P= G’)J) (P

5 oo Fans Mow, malon




76

Poel P(K =k | Xo= )

= 5 P(Khi Ay 1459

= 2 P lhomy 1) Pt A
by o Kol ey

= () (W
jer fy Fin
C“) g() molmeblon,
0 _ = -
bl = OZ_ Pii ik (Pn).,k e
ne! ( = X %
P = Z F‘J)PJ"* i Zé}l’” fik ( i
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5.5 Periodicity 84
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5.6 Hitting probabilities 87
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5.10 Mean hitting times and positive recurrence 98
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6.1 Stationary distributions 101
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6.2 Statements of main convergence theorems 102
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6.4 Sketch proofs of the main theorems 110
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7.1 Two definitions of Poisson processes 114
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7.2 Equivalence of the definitions 119
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7.3 Superposition and thinning of PP 122
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7.4 Poisson process as a limit of discr time proc 125
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7.5 Examples and outlook at related concepts 127
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