CONVERGENCE FOR RANDOM VARIABLES
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In 'H'\is wee  we wrde Xn * X
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_L_QCY <00h uex8ence A ciié‘tri loul’ion)
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b Vg L) = L, ek s, i

bw  E[SOW)] = E c B §R—R
G L&( ] [5.0)]' ot Nl
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Hen W (X) ds s proboblly messor defned o (R, B®))
defned a5 LX) (A = P (XF(A))= P(Juc 2| Xaen}).
Therefore  we DO NOT HAVE To ASSUME Hut Hhe considered rndom
worishles Ph Y lewes v the some orobbity spuce!

RELATIONS AHONG VARIOLS NOTIONS OF CONVERGENKCE
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e O
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Theorem: cizfai. Xn Lx = X,‘—U;X.
:PLQS 5imf>ee, of‘:@‘cd-‘ﬁom oJ Lg&runov's ,inecrmaly}/i.e.)
Eln-x1t]* < E[ix-x1)" O

Theorem: X £ X = X, DX

?gocg Rectl Bt for o vl soqueme (o], Gmzma<R if ond of

B [an] 45 bounded  ond etery convergent  sobsequence |3, hos Guik 3.

let J:R—R cond & boomded . 9y = E[§(%)] and o= E[J(X]].

1. 2. Js bouwnded : |on]< 1§,

2. bssome Hot 5, b Since X, FoX Hhen there exisks o sobsequence
thc-a'i»x and 2o L (Xn,) 25 J(X) snce fis conbis

Since }j(xhkc)ls "‘X"w ) L)g donivoled convaaemoe:

&““(= E[&?(ch\)} g E[é(x)]= J
and 0 b=a. O

We oonceucle, Hoe section with o st oé COUH‘I'GV‘CXW‘J&_

‘2 n* wp. Y

e (KT X R XX ) e Xem { A

o (W X D X LX) he YaBen()), Ko=) Vo, XAy

1 “"f‘ "/n
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O ) otherwise.
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Exerase . Trove ~the Yeniovs resofis. (Hml: gor 2 vse 'Bomé-c,mle&t)
Con goo 8&5&)&&6 He 4* coumler—cxamrec 12 p2d (dnshead o; d‘ua’r -2) !

Exercise: Lek celR, X, <> X, defined on the rob.
xexcise res cxni_>x c, f on e P s‘oace

Exerase . An im ow.-l Ll Lo proe as -conwergence s the Boorels Gonke.
CdV\ aoo Yo —H»e goeeowmg

ﬂeorem-. X,.:—Q——>R., VneN, wvddm \muL@es dMJ X o«o‘“aer reae—weieol rv.

A (2):- l we 2 | | Xy - X(w\l>£§.

‘”‘u&ﬂ: 0o
1. 1f 2 P(A©)<0 =D X, =X

2. 1 Xy Ko ore szcraJwé and é?(An@)-w%Xn%X.

SoNE HORE RESOLTS FTOR CONVERGENCE N DISTRIBUT(ON
( wi“ hoU“' f)foogs>

Theorem . Lek {X“SneN' X be vel-wloed rmdom vorobles. Set
:R\ (x)=FP (X,.s x))
Fo=-P ()(s x).

Then TFAE:
() X, X

() Foo—=Fw VYx whre Fis conbimoos.
Observotion- In 8%.»6/ s NoT froe ot X DX = Foo—>Fw ¥xeR.
Exercse . [et {%n}heNeRN sd 2,V 2eR . St Xo-2, ond X=2.
Show  Hhat A => X ot Tn @) > T@.
(Begove s\a—(—‘ma dhe next heorem, we recll Hhe Jefiml—iom

M: (leﬁvczo-"exi&-‘ric Xumc"’[on)
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b&ji (C,l/s\reo-"eri&-\'ic govnc"'Ion)
Let X be o resl-wlved rv. b chonclenshic £un0‘-ion is Je(fmeol

s CFX R—C
{ ¢ @©-E Le‘{x}

Tbueorem Lef X be o rel-wled vy Then SD ) is continvous ond
B[] <o Huen ¢, ¢ ) e € sud for o o<

Theorem - Let X, Y dwo resl-wloed rv. Assome tht (Fx(fc)s(.ry @), ¥R
then X £ Y, e, L(X)=KM.

)

Theorem (P Lc,UJ)
(9 IS X 25X Fhen (F (t) —= (,0 €) ¥R

(b) Assome 4ot anal et J s continvos ind=0
Then g=(.fx &ov some rv. X ond Xnd—>X.




