


1 . : on ® . . » s
. Uk oM predick iy com /- 4008309 N KAl
Al 6 P fob forfesr com "3 G Mo of W=m
unavvds of Wad = YL = yo wdll ter Lo #ala
e %cm‘\\ appromn P
o

QUUIHOM :UR wankk %o pasdick &w Oowces & Foid ok SITR Gompw  fem
Ram-100m | omeworn

Aro LOoWd o | Pl amauut OV | N bue- | intewal €
Bartt i0fo : <o 30(30).‘ Jdodo. Of» 1
-Hme AN WC&M pvuzuth'ou)
Novxons |
Peobabitiey gpate (o, F, P)
2 .

Miew o iV Powible sukowu:

T8, T3 hae o tatlgl { Y ovudow)
@ Twoiwwing o ite | Poriile Suduomes: m‘*""t‘:‘&w"“"”@ porwrible
n% v, 0069 owkowwWl out  conk dnalt ®in A
gpeufic  triald.

oo of | poaivle  Subtomis & Qw - Sxperimut O devoied by 52 .
T € (alhed Somple Lpote.

Noke: Somple spafe &4 QA wonm -empty Sek.

Aok O Mo Lo Bk R 0 T will  opprot
Cifi) KUov T asf\l oppah? ASHIUT= 2

E xounples?: (i) outom Rm? 4,3,
cei) Ouduon 0 erom? §2,4; b3
i) Guwkuwom o 12 513 ) budte eond ol ituakion
Uv) outtom & 712 B 0N | CoARD: | UQuh.
VD dutecom o Y1 fa_

Ewn - e, @ An ok B o saidset oL goumple 2pace.

ten whwp <« @ Def Evouk gpagre G Coleckon ok Al powbe Rk,
ot space | wall) i ¥
vouR /oar-not ik

¢upsent of- sample S()G(QZ

@-1& A o on ot (Sumet of 5200
o AC O oM QUKL -
‘O 9 om evauk
15 AR one QUM | AUBR B om e

QUHAM - Exowviplod (owok & 88 Qowe ot B wiuk appw? §l~\3 9§|ﬂ(\§fﬁ
] :¢

Fad [Alganra : Lt > be o nev-emply seb- A colleckion of swosers of N
O aused (AW /et ¢ fouowivg  Lda :

dbed / ne B ¢ comple 3:

: h
QYA = Ao A TM‘“ﬂ o toth unhl ) 33&




i) A,BEH D Avbed r‘gw_—_§w.,w=....‘.w......3
EX1 Suppsae A & o G /Alqelove. snow ot | wn= TI--TH

) ARED = ‘Ane e comple A~
cic) A‘,’Az‘...Anc:Aa » (:)’ ArE A 75*6_0 Seace N-1 et
= A=oqek On W oot
=€U)”lw“ll elo ...3
Q-
eomple 2 Solv * Awhat & prob of tn (Suhtel of campe space)

@ Growar witl e sWnoF:]_,NgLe: Tk became | :
Qroug) 2+ Wyt - thay ove | duspoinh uR addl, otume

UR| camnot o 1y
\M’&- A’.‘: éw‘)‘wu‘...... g
:qu §wm§ 7 T & mmnkhlng exiva ok SHawes YOXe -
(Union of Lswielole @aank)
Deg¥ : Ql‘gmo- f—m&d/&eamo\ A—\.Mm/%—— Had :

fak- Sl b2 o novi-Cmpty  Aeks A Colleckion T oob camos o N
W oWed o  e-Head iF tw follewivg W A

c.')c[;e ?/.D_e}@
U REYDA Y

o0
i) A Az...€ L >V Me P
T S-Had /N

QL S pace
(\:(I‘?_ ’} f P ) P
Non-ompty eyopakoilitf Space
sek{ cample ¢pace

Exomple : e~fxold -

@ sl.: él“l,.-.c
O o > den-empty ok AL 3
WA take oNe move §
f: gc[),JL.?—?srmuu*- &= ézagg tccéw)
® ¥ =(PCx) ot P ke [ !
Ls pour) ek of WAC pleny ////
Ac JL L | ] . : =
@ Suppere £ 2 Gy anéhon an X-:?fp_)L A‘—‘g AU B, C,All;c,
Y =3b, o, A Ac) el T ey

wuk £ b oa s7- &ad , ond
W smodueht s> edd (ontaing
A ond &,

Exmrm\et LNt - ':g_.s_ (PCJ’Z_)




sosovakions D A T=fadd i a feld F0s g ndeh Coubeldle puisth W
it & Ui Uk | £inite. UnioM-
O kidd d finite (FF Q) b finite) holdituan it & = feld.

0 poditulan B v tinite WU o kad K oveh ) W o0 | & skeld.

Eh (v oM xomple o o freld whidn & Nt A e —fraad . > o
ND = (D (ermpey sexd Oasiponds £o iMp Minle 2UAL-

(L, 3, P ) probasiig gpase

Sxpucka oy
(P)ogPCA) <)

i s

C -

&‘J) P(A'L);'B) = PLR) + PCBR) i f ANBR :4) (DI'SJOWH‘)
(VO IE AR, L ong deoillt “ouen®

(Anps=¢ m¢

U=
nne of P o o fenehioU ?( Ar§ Zz}P(A“)
L ol & ad Y EOU
P (g——’ton

et ¢ e 9(\— O Gad /Algeeve. snow Yrak
il A,BE By = {ne,eﬁ(
cu) A\ Aa,.. Anc,ﬂ' > Afé'i&r

proot ;& 4ot e & &_ew

vaSé( ANEHY
@ ‘&-k(-‘aeA/-> AUREH

d) A REeR S ANBE A

r g«@é A e > Pé‘e e’ﬂ(sa\»
new | on A e N and REE A
D Fupte &
5 (anB ) e
> AnkeF

G o ha, . AneR = U AT e K

T
#A‘Uﬂzeﬂ*

W ALCMER and A D



> ARy e A

So fOY N=2 paQ,
v n=w (Sappee ) BUQn

fov A\c\;Az,-.An&%
an
Ans EH

WO | A Od - AU AR
LRy (MU GAN)

Awﬂfi
a Hnik

2 A=inz
?}-(r\im OM 2xomple o§— o hdd whiun B Not A «—rad.
Reng e Ace  Wox o ol od & alw o}
== - kod. S0 Sun QJYWV\NQQ‘ ﬂm&m pATIN
the kad «n Inkoire.
AMAO e womb | M, Ae....e K bw—}

_C_):Méﬂ'

s E G ”—{A S/le\o\\»m‘x\-e & (A‘Cf\\-\‘n\'*cez

BGNO | O d)d;zi“g%l\» 8,)&61 54’2(“ &)

A U Rnire  wa
AR we Aed
samng | (6 AE R and At A
VY.
AUVRC &

LE fwin 0 oows
o & U 0Ot so—ful

& A S [d.
new_ ok Al Sirgoton | $n & A bor
Bia3 =0 soo st bussag & o
NS (o) & Qe infinite



LA Av9 ¢
=, %6—-6—.' fad

Now.- orpteg Lok
cloumge ¢poe)

Propetids of .:

cr)P(g‘)ao aas
gmo;[—_ : il
k:eI{'-cSJ A5 f:'l,%,....

o AIOATTD foroay 7
PLVA)=Z P(n?)
e 12) ©o
P(:nl,sa PCRY+Z P(A)
] =2
> ,Z&NA,') =0
1=
2 PIA) =0 AT=23. ..
%Yy
(P =0

Gil)  PLAY =1— PCAD
pIoL ¢ fom (i) cnd oUkD  foux
RD(';A(UA-
A =&
PLASLAY= PCAN = PCATD+PCA
L= PCASY +PCA)
PCEDN= 1-PCA)

(D) A, ReX
PL AVR)=P MY+ PCR) — PLANB)

+ PCAS NB)
odap PLA) =P (ADED+ PCANR)
5o, PCAVR) = PCAY+ PCR)-PCANRD

Cerrulk & PCLLQ,)

P:T— Lo, (1
Dagth: p CAvOleuoitity | rogauwit ) &
a o e T o Co,MN st
f) pCsuH=)
CIOTE Ay P2 L. owve
, Aksjoint eaeuH
CAlA = i =)

o U Pt) =5 ()
f\

| n|

Cﬂ’) A';Al:----ﬂ-m oy ‘Sd:ofﬂ"" vy
VTR TS L7%

1=)

Q‘mog—: Ay AL, ... Awn
! A:\-H:d), ;an-u_:d))....
buuu

PLA(UA’LU - AMUAN - -- )
SPADY+ PLALY-- -
LAV + 0+O+---

1 L
P(VAI) =2 pcAd
=l

it

(iv) Supppse A,RES amd A S8
R wa P%spc&)

Proof- : anA-U %&\A) ne T
W fiv as
ia > AEX

anvd B\A = BNAS
80, BAACE T

PCRY = pCAY+PLRN\A)
0n  PLAVYZO

PLAB) > PLAS

CVI) LMLAUAION - emuunioW | priaeple :

A( ,Az,...A.v;e y
n ]
PLUAL)=D PLAI) ?Z PLATOAAY)
<\_|'

sl ;:/

n
+ 2 PLATOAINA) - -+ T=DMIPC () Ae)
I<y<k i



poob: Aok A Ba... Ake X

K=2
MP[A: VA,LY= P( AN+ P(A:)~ PLAING)

C AMneolsy proves)
e cuppore bue for k. e fpv k41t
Ai,Ay, .. -.Ae,Aeq 6T
i
P[id:é::’): P[.GA,' VB )
1=/
= P( 58i)+ PLAku) = P( AN Awn)
1= -
= p(ﬁm).L PCAw) =P AR e)) UCAOPL) - - - - )
1=t

K <
= ZPCA) -2 PCAINA) +-- - +(-1* PCANA; .. Ale)
}

1=l <J + PLAK+1)
a w
“[,Z p( Aiﬂﬂk-ﬂ) - 2 PLAIN AN A1) :
K&l =1 E +) i<y roreid -H'IS“ PCAINA; ... AKH)J
S Z_P(A) ~S PLANAYD -+ P(ANAL ... . Pres)
12 f<'J‘

so by Kb D B+ e
S B\ inowuHDU, e

Gxomp\e t () 5= s, T=( (52 s
CM{—M:}L_. =eLHD) M) By \)l‘o\

oy Y- owm D AE) cHFfov oux
SW ualily toka) Ouy-

() wot a fain woint P =P=i- plr)
L nuot laow/vvb\' Yo

i) m‘.’w‘nuﬂg M@
_SL.:zc{/,{Q), .68
@) fobn o PC£I3) =L [ BY Pran. mh&)
VT ENNEVHEE S
it EE S u E(putome uody) = g,?,sf

()= PLSI3Y {33V &S
S ULX2=
6 2

® ot « fouis clece :
PL£13) =P =2 nol lC—cOU-’V\/ not- 4iuom
f’(ég) = P,‘j [o1,2,. 16
0 £Pi<L!
Sps



NoK . gl E6 T ue @um Galewlate PLE) in tems of P
i an euteome 4o cmple et/ elomet evedt.
conatimu & U uted oo — /1L

AU EeX U colted am "HEEZD ond bur MO
pPopLh Swbset  Of E N “ﬁ?.”“” § 4

-9-'7—"' @ J_Z,z 4(/ ZI g/L"?
3 .—_{zb, J, {13, {2,3,‘7fj—am>, U o - fiedd
A . A
Aome = {15, 52,2,4]
& 5= 8,355 TP
W13, 413, 133 4% ova ctom.

138 ek fyi A amyming £ valu
NoYe m}w@;m in QMF;DH;’A{_,m mﬂﬂlnqm Z.V b e

Paoumple | Towing bud CoINY:
L= Std, ), €T, 1) CH, 1), T
3 = P

(@) o1y W
Pr(r*ﬁ!ﬁuw‘f LMY, )3 f on, Seopl

P(auu apm)d :_%

Q askfaf: by inkvekion if
PCHD = P
e[ r) =P
Pc \A‘.ﬂ: PLI-P)

snample Towing & (ot uankil ue 4ok H.
)_:éw,,w,,.... <

WI=TT- - TH
SNt
- g.:.@c_n_')
O tain: @ Oitons
=1 W) =P
PP Feahy = PCem



. Suppe g @2 N Men i 4 pooky. Ty Hew) twir hal irdio tw coukve
y%mmom,m%mvmndup)wm Vo Lelek o bak vowdomly.

C) Powibiliny ik oML OF s vdun gk i Gum ok ¢
Gid Excay K Weu ek owd oum Wats !
" bak
T E&x o{—o%auwﬁ(wlmsw V\V—\Wn T
3= L

(> At =2t wox ?""‘mmc&ufx\mlaw
Pmﬂ*w;)

O

A=quot twak MO N gek WK Vot
= ANAL O A NAS

= (UL - Au)
PCA) = 1—PLAYWALL - -+ Awd
A, PCAPN A7) = c%-Tp!

PL AR B =m;'g>/

+)
bwas PLA) =1- [2 PCA\) ZPCA»AAJ) .- -+C—I.)“ Péﬁfﬂﬂi"--ﬂn)j

—l~[n><

( 0. A cw)!]
3 n°|

Piny - |~[l~_l_ + AU | ':(~

(i) Moo we @ Alek | ¢ puoply w("’)www&(‘mm
<
a0 | P LS i s bk )= L

L2 G 4 W vt s = B
PUM gy o, nin Mok o) = 1| | L]

. ' W (-0 | (h—=Ck-n)
oMo | S0 | Now O meg | huvolvg  n-k
PCAp-x) =

wtad | P(E) = ¢CAnx) x = 1 xPlhne)
Cmm 0- /enfks/caw%l -

.
4
.



)

MMC&M%.MM‘_QL wvok U dug P, tvak emcadtiy K= i sehedd H0A0 ik

. - ; vag
fo~ (7)) PCAD (— (l— Lt +C—l.)"’*'_"]
2\ 3l n!
(] 'Y (]
Py =l-ta ] e
2) (M n)
o ° © p

Ci) | PUSH 4edd | k) = —f,—

P23 lcgebwakd) = .1 . V.
M n4 N2 | (N-k )

P nare oy - =) g ods

Po- = ) - 4 (AR 1
2.1 3 CD"K)’

0 o P

WU of saleking . HOVD n=(*’"<)

20 et :_( R ) (ﬁ_.Ln_-l. cn-\<+|)) i}

— Ph-ic

e

= M
T,
’ R
~—
of  Pp-k = #&_&m&mﬁm& DWW Vak

el | Mo of peuustions of n-i

= N = Cre) Cn-kD]
Acuol  ProblesM = N e .
Suk OF V- |, emcokty Ko&hw%gkwew\/\mi-

Plomatuy & ouk of N moan 9t sowm WokD | - [wouf)(ﬂ

— '\] 1+ 3 > L%ﬂOVLQ
-( Q\> L ' m&o bk )
P~ B | ok ot
= Ppe
<! o (V' )x i x Pa-x
0 € 0n D - tn=1=t)

S| ;__\r—/“k/\/v
S

© o) P ok twose P trot
'8 k ?m oLV | N-k dvet not
Yok



Continuity o Ffobabilil
Lof (o, 22, P be badoiliy ¢ 4 {a be a 9.
of- hovani AT Pm:“e.' Y spue om n}b" K
Ay Shy € Ppt-oeo -
Thou  P( $ay) = LimiF PLAy)
ng N—=>m

Qrnt: Note VAMES 0x M e¥Y  ny

A=)

B[:A'l
By = M\ A
Br= An\Ano) Ny
Nokt . @767 T
7y SQ ARV LnJ&
V bn= no g = K. )
= = &< 4 —® Ixvuse = PO na.
N R m—— & 3T
DPLVvBM= PQUAW) = S P(Bn) = Umit (Z PCBK))
n=i =1 n=) A->c0 \ ks
~N—
ke = Limk ‘G Bk)
N L=

v oY
s PLYER n
°ord) = [mir (U Ag)
N—>oo K=I
= Umi+ PCHn)
N— op

227 suppese | B} oy DL 230 6 detwsivg UR ,mo:;b C4ouom)
S Jo ol Do

4 aA«n) =}<immPCAn>
(onditionad pmbabilAH :
let (2, %, P) be a proh. sLpate.
ek BE ¥ oud P(B)>Y
Then conditional oo tuak ik A= occling Givs ko b hon oUisdl

PCANB) [PCRD
Ao o 033 os nowd bovu A
PCAI8) = PLANB) /pcR) = od & Loun
PCAND) ¢ od
ACe : Qe hamlbgh | pluted | e fl, ‘1,65 Qx| Sewwyle Spoue
W hndued | pcp)
PLY Was ocund) = | L 2 pC Al )<= PRND
3 | )
P(Qmoad}&uouowxq) =1= 7Z& = 1

3 3/ 3



gm&. \ :
(’% yobaing Uiy

D #e  D<PRD<I
(wpp A Pew) = PCal ) Pe)
+ PCH s PCRS)
ook 1 PLAIBD =P (AN R)
P CR)

PCANBI= PCLA]R) PCR)
PLAN R = PCAIRD PCRE)

A=(EneDu(ANRS)

PCAM= PCAN )+ PCANRSD
P CAY=S PLRIBD PLBR) + PCARS) P o)

tiy | S e 8,,B>,...8u oL povtivionr ot s>, and
LAg)MréF TDTAL R P PCReD > ag-f =l,'z,F o’

PaRTT o0 WERN | PLAd= 3 Pcaleld Pwi)

1<)

Pob . 2 boxe
&ox |12 wlhite | 2 ved
BoxX 2. 2 wnile Y Yed
A Qo i placed  fom | Box) | 0% randow), Gund oy 0V
BO 2 . Twon O\ balr & pidesd fror  Rox2. and colow u
noka. oot € g, pel. ok e | Yea,

P(ved) = Pcmlwhu}»s_em%uoj? pliksal ) X P( bohile \mbj?[uod)
+0(V‘¢dJMQa\i wg}é Plcke) xPlYed (0 pl'c,Leswt)

L o L
= (9733

A: Bau Goser b Bow 9 U ved. PLAIR) = S
B Boul ueney) oM Bon ) s redl, 3

PLAIE ) = 2
PLA) = PCQ)B)PL&)-r P(.Prl RS ) PCR)D )Q ) &
- 2
P(&)) <
Pcpéd = =
3

Cifed Ayh, L An e 0 1 1]
ok~ m;d PCA Ac)>o o P(k() Ay) MUpliatov
<

3 w
\[ =P PCAz)A;) ==

L . PCA AQDA]\
W >0 g #0D, ¥iz)...n 3|
PLE: E2--.. E,) P[An}/-\-jﬁcz...Avl.D
= P(E) PLE,|E) °(E5l E)Rn) - PCEV\) E,Ex... En-1)




proot PCAY) P(,A-;,\ A) - - -

=P (MY PCAAB ATh A
A ) A2)

=p (0 Ae)

</

WD e (A } ?5 be o puob SPawe ond | A € F ond PLAY>D
Ot | BCRY P CBIA) | A ee B

b P 5 a proD. m_anbw“’-/map on J.
bt o (¥ B a prdoquce,
MonénoHSd‘

- %oma oo fions

P % — [Cofl
5"(&%%(‘.&43 SAREY
poet : To o Bl T —>Coyl

YR) = pCRDA) % o

PCA)D
oy PCANB) < PcAd
=05 PR €
Fcd) = pPcod)/ P =0
Pl = p(A) =)
PCAY
leb 8 B2 By, .. €Y and BINEY ;{4)
for 1 £y
oo oo
PCUOan)= PL(Ten)nn)
ﬁ:, Nns)
PCA)
- Pl U
e CenOh))
PCA)D
Z PCBNNAD C Lourabole \cl_gd—r\-ul of-)

n=)
- PchAd
n{ P(Rn) A= chﬁn)



P Yo pwova: \3A—\< UBK
ko)
u weLw B|- Ay
Az\P’\

Bn- AN An
NoK: Mg AT S Au

W), ‘__\j B; =B,Ve2 = AV (,A'Z.\Al)
= Al VAL

= Dai
- b V\:Q_,;:w,
W for V\=\< e tuauy:
Ue. O N

(.p‘

W (or NE K+
n
(,(\:Jle;)u&k s (um)u(a \AK)

=1

= Acv (AM\ Ar)

= P,
rtl
= U ps

12)

~ e Aw

Pl
== Suppene \SMS bQ aslg of deousnivg | Gt ) ol

AR Pa 2
P ﬂ An) = UW) PCAw)
Prob: Hena :-Pcnnm)- p(n An)
=]
= Pl UAM)
A nN=i
> V\SUD A‘C.Azc&....»
”;’? . um P C
e/ L L UM (An D= P(UA—m)

> UM P(An) = P( AAM\

AN=>00



AdPLL) #0

;
-

P

PCANRY=PLDRD pcRrR)

(O

N —
< o ;
= t)
L & P
X <
\ a Q
ﬂ”? m_ 1l M
| C A1)
” B N N
a2 >I-¢' ula
A @eNn< 3
2L PPy <
S v« ~
Qe | g < o X
0 9 1"
VI ..
N\
o m
J
Q.
Y
S
2
3>




M v .
enaitioned  pwlbalilly : Sugpme PCRY>0
PCAIRI=PCAOR) =PC AR) 1

PR PCB gy, o wile W
Pt Pae T APNAS =g fac i)

N

UM =0

l

T Pcl5>—= 2?6631%13 Pi)
el

L2, P) BES ol PCRISD
detwe B F— o)l

DAY= pca) B
Nok P 4a pyob. mp s Y.

Rayth formue: Lk Aubz.hnt ¥ aud ATOA=¢ for 2] wd  Uh=R
Suppsre, PO A V>0 AT
R Al 8) = o(B| A7) PL AL
ipcelA;) P(Ai)
pest: PCA;|BD = P AL 08) = plalA) PLA)
Polp ;ﬁ PB| 1) PLA)
ol

2 A oo wowkik b ok T ad loalh gus 0 tue lodMd 00N cf xoudem
Onud Wi tue WDWOUSW ; oMd Puk e ool alevg  wit ¢ ddgitional bald
of- ML roume LOloUs,. Now UL o dauo a. 10asd. Suew ok tue pwh Yrad-
dag Pwt dSaon \odll 1oab olagk ; qim ok Stond ddgwh ol 1 v,

N b/b-pY-&C

whet @ tue ppo. ot
PLont Bl | Satond red)
= PC seovd vaa | fat Do) x P Chivt Bave)

3

r\/\—\
Lok iy Radt) v b
?L&>:p(6lA)p(A) = ( — X( T )
+ P(R|ADPCAD THtb y+b

A M oo @ ned
= )y +¥b P( serend wza]\[ Rut <) PC put Blake?
Cx+cH0) (r ) P {twvd o)’ fuk ved ) xPt it Reat )

PLAS [BY = p AR =P(B|AP(A)= ( ‘:;‘Z(U) ¢ (:&)
PCA B =F(ojA PR e

P.cB) PLB)
(ZZ) ()" (T (Z%




- Kb = )
JFle + (x <C) r+ct+b

”gﬁmmmz
r (S, °%,P D be a pob. Spux.
A randaw vanialdd b oa )i L= IR

X ﬁ“&aﬂ fines {we| X (S ef eiR
>R sy fremi {
fwen [ XD x J e MoeR  (tedwol wudiiow
RRIMANS & UQ we @ipited lotioy 1 deusie coudwow Vesualles X Y, Z ek
ornd smaut Loits to deuce W value Aealisaligu

Ewmample (£, P) X:_n —>IR
' XD =10 AFuk 5\

fw ln(w')SIS = q> € ¥ 3““'4 {t;;gxf;):z%hﬁ €y

for n%I0
S xiwdst )= 2 6¥

S0 X A yourduswm  Vosdaldle.

swample @ 0 = fuT] ¥ =Plad P ({H)=?

PL{T})=I-P
\_/_\f
(A, 3,02
X oL —> R
X (W)= } Roudom Vorniodole | verifitodioum
x (1) =0

%w:ww)si.s*} = fH,The ¥
Jo X o) X -1} =4> 2 <_<"‘,f_',l"7}
{cor %) v0.9]=fTYE &

/]

¢ it %<0

w )(lw)sx_zj = D xxv
tel $T) Jiosn<) Rz, I
Z oS <!
SHUT) if | e IRNRSY
Exoumigle © Lok ¢, ¥, 8D be o pvobatoilty spare, | asd | AEF omd A FP

petine  X: IR st
X(co)={ | if we A

-l i g P



4) 5 w<-) o 3 A <)
{ Kth«xg =)
P —i<ns<t | | )= ) PCASY s X<

S, AnB) | KV A

Svaunple 1 N = .§l,2,2>,‘1}
¥ ={d, o 4125134
XL —>IR_ X(w)=uO

{wL-JL, X(wd<nd = $ ;%<
$1) .iz\\g?(.(&&
) p &S <
on {13 & % $123) 53 § <9
Y I él.%w;fax<%
Vahicuo\d.

Remuook O U wouk bbﬂvﬁ ahglat Suttemes o Somwple Poiuhs s o Lommom
Seup whitn ¢ feumiliah o up

N_— IRk

Q ot LR WL WOWAd to Srudy o fic P holoted > o taudew
ompounaunt eutrwone. fBr ot we oamotiate om PO Yaudewm  VvBsjakle

ol t Towm A Gedw N EMeS
N c {(a-,az,....aw)/ Qj=H or T}

¥ =@dr)
ORIl i fua ibblwx’w - Woadt.
X ((a))q:,...au)) = H
(Cana ul) igl ,{m(‘h)
X. 9 — I
lewr Caids d 1 14 aizH
{H} i 0 it «4=T

® impoviume of teauuitad COUINHBY 1 UR wouk +p teep hauk o prob.
oF Jitvokiow toladed 10 X

To lcdalte
UR GUQ.  jkAAes | o eludade pew) X(wISIo }) e,
X (w100
S U nRd Meulureal evafhou.

UR ascuwt 1o keoy
bowke of  tuow,



Ceumt lourine )
Distubukiou puckict - e (2%, P be o pob. Spae ond X:_n =R \ o vaudom
vehuoble.
A Df: F:R—>L91] & e ‘o disk fuuim of X.
F ) =P(x so)

=p( {w] Xy §a3)
e¥

Exouice : wolie distwi | dibk s o Vonolewr Vouaele | UR duuisest
iM&: CJ).,'E-(P)

X: S —>IR
X(w)<lo P we)

jeoe o) yu@sngz{ b 5 n<to
5, BN DI\ &

En) = P({Lol:—JL { xcmsn})

:P( 4’ 5 W <lo 8
S 5 los?
:{'D )N <Ilo

AT/

Popaaty): @ T <y, fuau  FON S FC9)
paot: FM)-fP({ w, X () SY

Fny) = P( {w[ xtw)S'nj)

{ o] xlwd < 2} < {w) sctw)sgf
As®
PO < PR
> Pl Yio) s s P({co}xcuosg})
D Fnw < FLy
® P asn<b) = P( {w[awwsgb} = F(b)~ F(a)
L0l A< X €b f =fw | xeod So] O (o] M) 2a ]
A A Y
e wmj;), n 3

Wae Pla<usb) :P({ w‘ A< X&) Sb})



\.
< !
) =
—— o 9 A/
TV A
L1 ) zw ’ J
2 .WYM\ YN
| L= ~a i\ {
) I LY
- —1< 73 2% (LYY
=y, AN [ ~ QA \M1/
P \ C 3w NWLY
3 % / O o
X / 6 8] —
3 /N ~ N o
3 on \.7 ) |3 Q9 4
™ C ——/ = \Y/4 .&.
< P
nllTJ .\U h -U
> IS 9
] v, , o ~
Im b ' \J,V_n X
8 3 — o= -
~IE a Vi 3 RS
= -
~
|m. ./l‘.wﬂ\ /l\
_ ¥ Q- Q
J ~1 1) | )
Qe A\~
) Lg
1) 1l O S
SRR
L
|
o
w




2\5\—&533
Roudioiun ioso)

ASM X IR i R ousdewm VoUIoR if-

jw: X (W SA JeF M ne K

Yquivalloutuy X 0 0 soudeun Vanodole

§w\ xcw3>xﬁe¥,m ol ne’
Pawani Olt & W% frour e OO wok wuwtoh a A X2 . —+ R u o +owudom
Noniowoe v ot depodt  cusie & S—fiadd Y eu .

Q Wwleus £ o N D o veudewt  vonaldl, it doe wek depoud om
s O F.

Zyaumple _J>_={|t2,3,‘1}
=46, = i), 69,3,
Oyive X: D —IR
X(w)D= Lo+
Y A A o Raaudpwm voemalble as:
o0 2 =23
{owea | xw) s ]

%wer_\ ua-r\s%j
= 3w kA \wszj-—il,zﬁ §/¥- L Ne- a

NAASUIMUA
varialdd

trauuple | e ot M =Y gr YR =R
A a | %oudew Vel alolw. don

o ={1,2,3,4)
=46 1}, 0,3,
‘/(b.ﬂ':—é Il ) w=)

2 juwe=2 3 Y

J ne C1,2)

{we'_n—l Y () «nz} = (ﬁ ;e -,))
134 ne @00)
=¢

LV o a bouddm  Yariadole .
Nok : Tun L hwo o o N(wd= ¢



sl ¢ Proua fov ¢, 0 0MaBUQ Kl GUADS | iouk. tuod- tugd U cunohugh
furom (w ous.
LS nau- —%ﬂ- > 2o Ooun

Quauise ;R X ke o tgudem veuable o C oY P Suppsre
X taker youed N 3a,,qx,.. qrl.

SusLo Haks {w\xaun :qi} = i X:a,‘} ey
BB Mo e L
{w) X(w):qu:{w} X(w) \Tazj\{w / )((w)\YQ)j
et

{X za; ﬁ:{x \cqu\\’x \<°\i—\% ¥
0, {xs=auijeF for P, K

cosows :  Glx=a §=_n_
=)
Sxzailnix=aji=06 for t£]

Svonise | Supptre X a o fuuHeu em n. and X talces Volue i {a.,...acj

sugpete Jwl X(wd=aid e F for £=2, ...k 15 X a Igmgsgm

vasudle 7° C Lowdse  of— OlocrR ) o T
wLeg 0 <8y < A 3. v
qllq’Z qb-l;rk

f o] xed ¢nd =4 iy | xxa,
To| Xtw) §=f= ] ) sz)r—“‘u]
1+ e Lay,az)
new {w) Xwo)¥u] wwow welLai,ai-1)
:Jg {w}xcw):«d‘ e o {\ol)(cw')’;“s'je ¥
X O =% 3gudewm vesdalgle.
M—M‘E.‘l‘g\-ﬁxw fﬁw@ywmmm kaces Vans v {a,, ....ak ]
MU X u oo yeusloaum Vauedold & fx=aije ¥ for i=n,2,...
swongise @ ARk X: N —IR kg o1 Ond | X takes Vol in | 14,,.. .. dk).
And tue Srvaiedh o- Head | T gul S Wit yeapak B whim
X i a homduowm yoSuadole.
e % be e gt o - kad  {x=aife g Hisia.k
Mot &if—{x:a,‘j:{x&a;}\{x\<ai«lj

gosune By Ra ... 8 formy o powkihiow of .



W {u,l:JJ&\;‘ AR §|,2,...K}f

Danire | n = S-2,-1,0 1,1
XC) =St .
Fnd ke smoieal o - Ke9dh | (it et 0wt X |t & viv.

QS: {d)l J)_,{Ok) é"\;)},{-leE.._.. 3

ok Q))E '{0?’
Bz_‘ ’§~\l‘j

&5: Q-—z)zg
= C 9l
% =§ Vbl K f:zjgfj o 3 tolal

:{ (b, D, {05,""119, {-2/2;, {DI'UI;) \’Drhb% {“I," ?.,2.,'!93

won 0 O A N X D - R Wil bt a Mudew vadiable BV wo- depeda
ewn e duoie o twa F.

@ & X tates foite vaued mau
X 2o youdewt Vemiaole & Ix=ai J€F ok

@ 15 X taxes finitely ™oy vouwed , MM UL Euswy tug  Smadlest
vV Hd  ark whiy X b a udomt  voouakle.

0 comt @ o Quays 0. Bgustows \asdble .
) 1§ }=Q(J)_),Wo.;ﬂ M euw W o foudowm VoMasble.
MW ek X e a2V oM (2, Y ). Suew  Wuak {w(xthnje'} for

ol AEIR. ‘ /, X"‘B
T = —
X)) X ANE N S Aremameliou
Xew)s n-JL PYBM

U a0
Uaim:  { w] cawd<al = U Lo xtewd S %= L]

v

prook ot Jaiw 1if ye {w) sw»xw} Tuou

XO)<n, od | A-X(D>0
3NN S
.'[)_<u,—xc=1)

QM | M€ {w)xmg<n-_l_ ?]
no



oSO

iwl\(tuﬁ <~43 “ U w | Xxw) s <7L-1}
=]

—
=

N
wew \F NvE U{u)) x(o) \%—%%
. l
= \5&‘\)\ w}xm:)onj
1=
C\*nU\Ql\

{Lo\\(((o')<%}: icoIXc@)<x_H

Dishrpusion fuwkiou: F: IR = [o,)]

preot -

Fd)=pcxsA)

) I %<y e Fr)< FY)

i) PA<XsYy) = FlYI- Fn)
cin) F oo ﬁﬁw-ww
Lt E(n4+n) = F )
hio
(v) Aot umi- of F omint

Lim Fu-u) ecumpk
h{0

hLJl;— Eein) =Fop |, for ouy NEIR
0

- <halny, ©e a Aoy 8+ posiie  Fgal
mulo{w }uu)hwl- b\\m)Q;\ i

Lt Flnthe) =1t P x\v“hn)
N-o00

A An
n =2 A\
> N2y -

ntuy = n"”/l;_ = . e

{X«%*\mﬁ {X < 2+ hn-t}

by dotiratiou: = B P A = BL O Au)
N =00 n=|

o o
Coim ° ‘\Q‘AV\ —,\Q, {w, X cw) & 'n+hv\}

= {w, X () Sn}

- M PLQ ) = PeRY= P LJw] x(w0) sa})

prect of Uoiw Lot v‘;e{w]X(w)S%j uam

X(9) S 9 XIS ntha ,Am



\géﬂa {w, X (W) n-&hw}

1 { u.)l XlW)\<‘>L} s (’T-{w}X(w)G'X"'l/\mﬁ
N=)
wel 3 xde‘\?{ {u] xewd S el o an {hol u @
=)

%oq degwasivg 2o 0. X 14) §n+Upn 30
= X149 < (fom pey)
=2 X(Y) S

;{’{Loj X(w')@n-&—l/wl}] S {wl)((w)s'y(,;
n=1
oy

ey {wlxcw3\< ’)(,+\Avt)] * {w\ X (W) S%}

L i Prous oV Cp,Ca  OUOBLR Tl CUADS  ouk tuod tugd G cunotugh
futiom L oWy oul.

Ls nau- \woni¥ . n
on 3w Ga ,\)jx:x? =N
e\ } 1<) Q).d} 473 g:§¢j?%l
(X2 nIX=2]=d i SEIPLY
oAy v o gety.
4 Lg.\-,) 0 x=m(7=flj
wLo
SEEFE n3=+2,3,4

OuiZl-): Wi Youdowm UGuUADLR)
ol Sk wpto Pvoblem 4 (- 2.
3 quarhd, LD NMoJUCS.



2374 fug :

Distribubion £%: Lok X be a r.v oebined ou o Pob. spue (¥, P) Diswouriom " of X
v dehindal FOU= PCXSU) | e Ik

7)) F o cont.
4Um e +n) = F(R)
hio

13K 2 0 - ' FOLthn) = Fiin
w:»wv%«m poue | tuok U- | w o» N “'W#_ﬁ’m L+ hn) )

Lim gy
o Enm = M P o] x (w e riam A

siwe | Wwayo,
An=Tw] xw) Savhn] & o deswosivg teq st s
M2 A2y
o - XN Oe .
new U 0can) = Pcng’m\ (% wony ot pwbah\uig)

Qaum : n(?AY\ = {w] X(w)«x} = A
=

A-S A XU
= AS A An
o N=)
Topoe . N A< A [(for e osbow Uaim)
h:' 0o
pood 1 3uppese wor hwe,  tuaum ’:\weg\fm L&
=
ch3>x— L U

k.7 ‘X(Uu)
U UR @A kind o NEN S.¢
Xtw) >%thn (kA & pPodsice on
ha ¥ O)

Wih woitodutn e feut ruwek o € AN.
(hn <A

.I\':.

new | it fub ng\? P = PCAY= FON)

(i) el um- o F omul | UM £0n- ) enink
M . ni o
W\ﬂ‘-&‘b Prowe duod- i Wdo fueum  UmF (Ot—hv) emnt

nN->

o
Nin FO-we) = kim POXga-ha) = P (U An)
N-»oo0 N*® 40 hind D N=)
h> W2 >hy-r e
v ={w|xtw) € n-wn ] juen Ant

WO\ S Aw={w) X (0D vtj -y < A=W - - -
Nz € A2 Sﬁ%n—.—-
o oo tuun X wl! & %w\xcwugm -\M,\ll

o oy w> a-hn (oeoune Wn>D)
W & (N)



w/ 6{w\¥££’~>3\<"1-\/\\/\<%§
= o e {w) x ) <a ]
i w'é ;)DA,,.=>w‘e— fw|xry< ]
=10

NOW i W E {w\xmno«k M Xilwl) < T
Xf) oL
N-X(WD>¥6
A hueIN St

- Y—=X(wD? hn
: "2, X(w/dDI n-Uu
W € VU Ay

co N\=1
U A = {w} xtw\<xj
N=\

(i) Suppese, You kuow tue distsiousion a N X
o Riguk um?t v lepr umilr

PLX=A)=P(XF2) — P(X <at)
=F(A) - AUm F(9Y)
Yy

Disowke vomaion) vosiasele :
A vaudom variable X b alled dbOwie TV U- k \akes Values Un  a Catrpost)
Couaasole fukses of- (R
&
pCX ECH =)
Yo pwoo hak X b iD o towdedle et

Prokobivty sOW fausigy: C-m- )

PR — Co,J
sk | PCad=Pex=n)
g C= {%,%,.... § i %o
B P =:>, i-g'- negc .Zbc'n;)=.ZP(X =2)
P20 i " EC =1 1<
o0

n
<
—
C
i)
<

{]

X
—_—
N

(

PC XEC) = P(R)

=1

Gwauise: Suppere =R —=2[0)/] and C o 0 Oukabl Subser 8 IR and

£N) =0 ¥ xé¢¢
o 20 IF nec €,
ound | S fcen) =N
2EC

8 4 a p.m.¢

L < wwraole o
X > R
ond P IR — Co(1T <« (putcple
S oMol N AUND okl .

xr St =

IN
™ = PCIN)



dofive *
e PO & () < dekioerion o P. (D-’ F —»Eoll])

PCLil) = i)
PCRY=P(ND= S P(Hil)
= Z5NpD (=Y P> oo

=) Apaw clowd

peeY=Z $(33) eem
e

new,; a foundowa Vauable ! X _y_g—»\k
v ne N
X(, n) = Xn
pca) =PCX =)

oW £ C
P)=P (Ks1) = PCY)=D
Cc
po12= P(x=) = #{w [xiwy=i | )

= £(m) |

AN E

CAARMAOI oF Lo fse : |
o fuatiou § conn tatiskes @D w o proodoility mows 4 o} o
YoM  Vauiosole XK.

womple: D Bownewss ¢ P).
X n olled Bownowl CP),
PCx=D=P CE T—=>0=X
P(x=p0) =1-p =
wwe o<LP <.

@ Rinomiad Cn; P -
P(X=K) -‘-( " ) pEc-p) T
|

kco}')z,...n

@: Towing a (o0 N-Hoea P({H}) =p
PCno&‘-_H:k) =(ﬂ) (PYK Cl-p IP—K <— P hrod
OLUA™ SfEwn K iy
TP ot aods “"’,{_‘Lh“‘f-q
no. of U WitU o2\« timoy

(o, 3 ‘umoslvg |8
fforan

i r}) =) —e )=/
if (TRD=)  twem  P(00 OF wagy=k) (K)zin

ol | |
(2) 2k -k

“(DEYE)T



® Poisson CN) :

P(X=k) = ,\ke:')‘ K=o, ..... oud A>0
K[
-]

P ("‘)P“u-@)‘< N=>e® P>0 NP>)A>p
K

¢ n pk _ 'K-_—
M 0 )PEC-p =L
P~=>5

np=>x  feor \(.93L= IQS( :-) + Imng’<

+log (|—pdNT'
(oq L = t%( gnk)m-\)--- LN-te 4y ) +1< log

b +ﬂ103(l~0)
\ogy 1 +kL PY+ N\ -P)
2 L, tHegen O Ci-P

\

o

= log AR 4 nloj Cil-P)

A [
nwero | U-PY = ((-P) P :(a- «0)%3)A :lg—)\ L
Al LU+P) A=+t 4 ) & V-
u 2\ l
=€,
Zlog A8 + log e~
g & 9
o
log L = logq AR gTA
3 I
!
L= XNSe—>
4
oMUY 2 AN {a fange Omd 3 sma, tuiu Rinomicld | pwl. | i ese @

polyen | Prid.
XV 8ivomiod ¢ny P
NV Poi(Ad
N loge P Smalt cund HP=A

tuom | PUX=KY X py=1k)



2.8“‘"Au.j:

Disowde Houdom vemiesles
® Roneutui €P) posewehouy
@ Rinomiod (0P I+ n—>oo kN o 2020 Guousds,
® passon (A) Np—> X (>0) P dmalt o kuolk np
s (R) PE -0V s T2 2R odvede, rua Qinomiod
Kkl pwo. 1S (ke ap Poil Ad LU
A=nN¢

2wouize:  Suppede 100D RHOU gu o poge ot o ook, TW puwbakilty ok o
Roken . mise printed U P Wuok & e prpleability ok 4w oM 160
WMiming points.
A Leeh | s mispritked of not ARd nOt epend S tua (s,
P(X=k) ?-( 2 )P" Cl=pd ¥k = ( oo\ CPD!CO ¢ -9 ) 700

loo
~ @ T'0o°0 (10p0pfP) C° = o~ A EIOD ARY
looi (loo)l A = (009)
Q

SLSe: Juppete uR Aol et wambon | oF AR ou o Page - Lo Lok fo
MO pro. tuoue tude Qi £ moduy  micpngs. (A o)
T fowew hom (e‘*>ﬁ_‘5

Grouplas : (Poisson) : (PDNo o pprink 6u o QoL pagp
ciid No o ww%\-em,pmm Wuior clicdeol i0 0 Aoy
é(ﬁi)!\)vo Cargkom 2485 i O Store, @ a %{wm
CiVD) No ofF Potices dis in o fowal Gme | Dexied
0 voslioc e, YwoukeSudal.

Oua. Yuona. Yaudowm Vadialble. - @ %QOV_YQJ_'Q‘LI X valued in {I,'Z-,S, .. }
P (X=KI=(I-P) k-1 p
P Uer b/lw b and)
Pb. Mo fuuuHon

Polasov
A+ o vl

Svoumple. © UL 8w A& Wil unkl uR ok au H.
L%o_m\o.)m'c) Porsible  vwmiods, | - te%inj ={l,2,....}

(k- ' = (I~ - x
P P m‘g‘_mwv\m\) (=P>E-) P>

In qeovas Y ur ARy o etouk /outtome. o oM UuPBimeUk 0 S
QUL U Wmby & tidls fequing to <ok tua 1St fwem  folisus  qeenekic

dibnubutiou.
M win toming ue ideukify oppessoue of H as a sucom.
®Nﬂaﬂg&iﬁmm91: X lekesy values n {Y, Y41, r+2,..."}

LAY 0gP<I wame & o €M
7 & N B Hved,
P(X=k)= (") prO1-ed %> swae k= vyr+, ...
Znaple - (Y") n T
(Neg) 2inomiad )

Tossirg o CoWn WHI LR -t Head.
3 ;Y,H,%%--Z —> o8 ot ¥ HMe

PLK tots s vae ) = (& ) PrLI-pyEY P(HI=p
~ -l {t S— e-x -(-OJ(A
rmowy Woscly
out OF Hwi k-1, ¥ gtnoud e hesd, kM _ (adl



n min.  wumbd o8& hiods fugquined o C-tM o Qucem (wmone Y
(L} WW wumbo)  fouwous vegatiw umtul%fplr) whue P& we suuem
PYDe.

onouice ~ OusC pwb\wu/mguww fom 20185 beok t St iclRo wlUon and Wew
Ve tume  custnbutions Gl e (20 dudodte  pProabi Uifes.
do

Roudom kDB -

Lot (2, F P be a pobspae . A map  X: 0 —= R Wi e
v eRd | O somouswm vemMalbole  fov-

{w/xcw)\«t} ¢ ¥ fwou neprd

&"PMQ‘ X:;Cxl',le.... Xd)
n= CX'J ;t.)_l ceee Ad)

{X\ﬁn}m,mu [x,-(m' , for ;skd}
Nolt : L Wil dium for =2, » keep WoHOM banic.

dosowations ~ O Suppere X . —R? a%m;;{d?w VoLt
X=(0X, X
of - u eotr X)), Y2 oue reudom A oacsoled.
Ak o € I

jw) X:cco)d'm} € ¥
J| Xy () Sy = ni); {w] (x,[w)/ X2 (w')) w (M) n)}

= 0, {o] (nexorvon,0f e

—
eon oneie In ¥
ey X O a sandem Noanahle

«Similmﬂxo X v a t\audleom Vouable,

O Suppde X,V pug fup  fouosvmi Vonicdous ARl BtA (¥, P tuou
( X\YD & o *ondevn vuadr,  Truiss

| (X, ¥):o —1p*
{cQ] (X,"l)((nm)} = {w[ X (D \\’z}n{w’ y(w‘)goif
% ¢t

> $u) (X,%)((mv)}e ¥

(ALURIAA - 3{-x=(x,,y7_,...xd)a o sondevA Jonicdoll iff et cevaponaast-
U 0 Agusalowm | Vourausoe .



OY" : Distnbutiou £" of a sgudew  vourov: X= (X, X2)  —>R™ i detnsol
ar  Fin,, 7)) 2P0, x2)§onyn))

Dl voke. yasolew veutsr (of- ctim 2):
) X N —>IRZT e o FOWIBMA k.
It colled St Youoldwa eder i ik takes yees o ofmad
(suiable $F S ot IR

gosene 0 X =6, 20 B o diSuere Yostewn vedey , keou (X, X
. disBote. Sandev | Vawiasoles,

O Suppore X, Xz cwe o AKORES Yondsw  \JouaUuoles delinad Qu
%CJL,B’-,PB, (8. X =0x, ¥2) o alsoie. doncon IV —>Ye)
O :
Suppode  X;, Y2, tee) valies N towdebe Aok S, , S vepperticely  ruus
X2, ¥2) taked Vols 0 § X8y
§xSy =3 (14) l%GS.,‘:ﬂ:Sl} % o Ceuiooe sek .
So X & O Addsole sand W LU

tevertuiom = X=(X,, X2, . ... . Xy) (b 0 ddoNie Spualow Ucwioble iff eastts Lomp,
guf W & cMsc yeudlowm voxialle.
p

0Ve
(X,Y) & o aloe  toudlom wutsr O aim 2.
Suppese (X;V) teker valuwin o eutable st S= & (ur, i) ]?,Jeu\)?

Pmbatility mow % of (X M)
p( n,9) = p{X:yz, \/:’j)

ghiwe : @ P U)=0 , if 2% v YFEYS
@ P, 4920 | px iy Y5068
S P yyi) =)
1) €N




0 Rug :

Viswere gougour voustr®
SugpAl X =(Xi, X2) b o diwde mdwmereaﬂﬁ Vaus i0

S foni, w5 iysem |
Mol vow f1 4 XA qien by
P2 — L0,)1]
POLMI=P (=) X2=Y)

Nl : P, YI=D if AEN eor YFYI
Pcri, ¥id >0 g iyj€IN

SomeHMes | tue Pm-f o= X ia Gliad yoi) p.m.f.

auise. | Cw . pmf of X twe pms X ¢
WA d.emdug%:)—m{. X by P;’f"w 31' °

Pai(n) = P(Y(-‘:ﬁ)-—- P(Xy=x, X26 lk)
= P((rw / X, (u):‘){i)
SCORYBES NP PRCEL)

Nol : =P(AND) = PcA) @
{w) (x,,vz)cw\f(m,;)} =)=, Xo =Yg, ¥ eN)
w2 | J EIN _

m,e,wh'«o\ﬂ\- Q0 UL, =P ((K, Xe)= (o, ‘:lj),d &)
o] (8 0a) tw)= (30,9 SdSYRIEMALLI)
(S wl Cx,,¥2) ()= 01, = Z e{ixm) = 4)})

= JEl

on Yy £ 9o = S pCcuyy)

(Lowdawle. oupoirls ) ey

M o EN el P () S Z P, W d=D
vEIN NoR : Py, (9)= 2 Penisy)

P, = 2. plxi,Yi) re IN
(&N =SSP ]
similowy = Px, ()= (ni, %) =1
' e NN

WS | Suppsie Xy, X2 cul QUAS IR soudew voraldes deinad BU Same pvebaloitity
o (S, ¥, PO Tuon (X, ¥2) we fandom) earov-.
Supppie  Pxy, Pxa ue  pMfs o X, cal Xa Serpetiuly,ue Looud
te find b pmf of CX.,Y:.),UM\ we §ind (&7

POt ,9 ) = PCw) (K, X2) ()=, ¥)])
wue  PCANR D = pemr+pcR)

—PcauB) =P (X, ¥X2) = 0 w))

=PAIR) PCR)

,waoi'pﬂf prob = Plw[ x)lwd= % § 0 w| X2 (w?=93)
PCALE D= P (&) H&du ones A £

PCAOR) =pCAD Scume_ o

PRy > PLANRDI=PCAN(R)



f bokr aue indtopenaat k= P ({W] X ()= 7)) P(x‘wlxiu‘;x;}

WL DUAULL,
Tuo m)m noLepenaout e PCANB D= P(AD PCB)
!

Sardise : The foUowivg oue  2quilaleu- CTFAED

(h # ind of R

(i) A d OE;_ R<

Ciin ) Qcino\ of—Af

Cyd AC ind of-R @

Ao, PCANRDF PCANRS )= PCA)D /H
D PCAYPLAY+ PLANRS) =0 (1)
DPLAIPLREI=PLA NRY
> A oo RS cue (nd

flommon toiste ket A ad B G impeam.\-u-' -NDB'-—'C"

wade ;| n = 4,300 F =P PN =L oy i=l2,nk L ek AF§12)
L B e % sk A od B oue ind. ¢

| PLd=1 | PcadPBI= PLANBY =1
—— PC&')-:_I?:
R =$2,35, {yub, 4,30, 4,9)

Detv : ok Ay, A, . ... Ane T L0 80.16 A B, i cue | inORpuaiedt- | U

peh Md=T PAD | N e, nj
e el

0y A Ao, . An cvd called pan wie ivolopaed of  PCAINADE PAIDD Pcﬁi{w—
'=J

Remoke : inopudew - A, A, . . An imply posuote  nogpadoul
but onuve w NoT TRUE

iR : Suppere A, B, ¢ oue Wolepudert aouk . SWew bod
() A BN ueind S— | PaNPR) = P(ANG)

Ao z i) 4, Buc oue ind ?fgge:‘ccc)) :‘;5228
dowe | (i) Ay pN\C Pcay peipecy = pe pnant)
Zauise 1 Hed Qours AR C Sk duay cue puisise i00Mpudek bt o inle
N ova. ABWY)

QoY O:Q;\-—ce':f- and  PCOOYD, Eiouts A B one OUed cevaikiotaliy indepoidat gicom
i

Pcanelc)=pca o) pegll
Tue & o vodwal quwalisatiou  of WA teaiet for & Buerkon o esonts Ay Az,



Now :
Suppsre (X, X2) U o dsdeie YBLdOW Lestor.

PCLX,, H2)=(1,w)) = P({Xl'-’—*t]](\i)(z:‘ﬂ}) .
QA dusoeste
e =Py = 7Y) P({Y2=41) Vodom Vexty

. o KUEIR teR dM~ Wy
s = peniyp vuy  Wit)
= Px,(mid Pyrlyy) = px,()ﬁ) OXL[!GJ) LOopoM.

e
Suppene X, , X2 | cwa dbORre Youdom Vamaoler. U m«a X, ; Xo o indeproeist W

PLix,,X2) = Co1y4))
= P = )Pl X=Y) M iy R
cowamion s Y= X, , X2 oue ivolepouderdt au v ©ua find 'Jow— p.m.f
“'@M vm&‘w ?m-‘" '-le) -'PXz..
for X0 of wds ©uy” ofF
0 %Anpumsuwl—
Y —™ rw ot tedud oud OF
w

[ ue N N Poi(A)
e X=nNo O H ":( N Somerimey | pwHoNn ok inolepedeul 6
v <= Noof- T {4 hrom Mot ondi-eus (Hewe wook coin tom
A Fao!.omt:m)

Grnouple :
SwppdeL X, Yo aue dintete 40udom Variables Od inQepudest J [IR—s IR
u: R—> R

Note - T Y,=9¢X))
Rouep o V),V cue \/”w):j(x,(w)) ywle U
uwdake So 1, ,M2 y=h(X)

ouR AU fguudedy)  Vonicle .

¢ PR aet Yo awe indepadied:. (O Todom vov
e S ois
(oo AOULL ® W )

Qi Suppore A, B, C oo Wolepuaort wouk. SUew bod-
() A LBNC ueind
(i) A, Buc cueind
(lll) A'j 5\L
() @A PLANS AL =PCAYPCRY PCC)
= © CA) PCBNQ)

PCRBUOD = Pe® + Pcd-PCRYPCD

PCANCBVI = PCANE DO PLAN)
= PCANRD * PLAND
— PCANRNCL)

S PP 4+ PcA) Pccd— PCAYPCR) PCH)
=P(ADPcpOLL)

(i) B\¢ = B0Ct | 4n PB ol P oua ind
A-l@/ CC l'{\d

i) oM



Zuuite - Hed @oun AR C St duau quR pudeotse 00Rfede lout woo | Irdlependeut

ot A =$1,2)

2 =32,3)

C = 341
. PLAOBD = _\q:Pcm PLR)

PLANBNI= & £PA)PRIPL)

Grouple :
SWPPAL X, Yo auR NG04 40Uk Vanialles Oud  indepuded: | J IR—s IR
u: R—> R
Y )= 9L X;)
daube . VeI I X lw)) e
Quooe< vashXy)

Py | a2 cwe indepaded:. (O fodom vov
S s
® N )

9 IR — IR YUWI=9, (X (w))  wen
u: IR—> IR M2 (W) =9 X2 (W)

oy X, 5 X2 eve creseie podew ind: Vaulednioy

W] X (W) €A 9N (W) Xalws) S = PCA NBD
P({ |)(,w A-l%{\B{ I Xalos xl}) ‘—PP?A—)PCB)

w dw| X sy el

N A EW (as | X, w6 teodem touicn)
oA 8'—\2 — R
X (@) will vaue sowms Ul usON

e (- U cavese) :
a - QUKW el AUAD UoUR B LR, VOR.
\f\:ﬁ(\(‘lwn U o dilugde Yodew \ouienle,
Wowd | 04 Xy, X2 o ind
P({w] xiw) s 0§ o) s'nzﬁ)
= (W) X, () <oy h) P C{w [ Yalw) sn2))
0D X Lus) e cuSuste. voediQd

o 31 00LWd) g oy twe Same. will LWappeu
2 il pas et



4 Sept :
(nglepuden (e |of dischede Voudous Vouiole :

Lk (X)Y) o a cisbelt sodSus Wuter witt  pvob. WoM fukisl .
UR tay X,V our indepesdest if-

P(X=x,\l=y)=P(é=ﬂ) P(Y =y) | Mamer
If (4Y) lake oot W S=€(ui,5:)l:‘elﬂ, JeN! wau Wi @ cowaliziou
wpues P ex=xp, Y=¥472) = PxX =NiIP(Y=y;)

= P, ¥id= PxidPy(Yid) N-iyEN

X\Yi0d 3 joiuk Pt = produt of nowined  pmf W%Q
Nok : ouese & oo e au &) Wdos mVrde W xéni v yzyp o i
(Quuion: Towd  CUAGRIQ. | VOAOUA VOvicuales ahe iwdlepectad (5§ (oiwk pmf it procdust

of Weudiual Pmf.

Gwmautse @ SuPpoae | X\ Y cpe. cuSOde ind | YOdOu Voviolgs | tuau
PLXER, YEB) = PLXER) PLXeR)
fov A, B <R
Suppere X takes vouued in I, . ... Y
V tekes voes M4y, ...

P‘zrxa—A, VEB) = PC U {x=ni, y=Y;3)

Ui kB
oot =22 Plxeni, yoy)

T Ji%gi e 4
OB = T X PN =wi) PLY =)
= pXeAP(YER)

Quuise: Suppere | X, Y cue A0RIe indepudadr vouiakdles. 3,4 R —2IR
ot 22 9CXD, V=uly)

Susn ot T,V eue indepeundiut CUORIR | $oustOus | VOUIIBLRM.

o XLr 2R
\/

z
Z \edeeA oMt QMU Q@ OkTMOM- Outelnle 8% Scu“ oun ( 2,,%2, ... }
{1=28} =] Z(w) =3}
Suppore | X| tekes vorugs i S T2,
W= AP S AES )=}




POZ=zi, V=Y)= P(xehA?, YERT) ,
wuee T RS {Je“r)la('d)=VJ} oud M taker Voo i
T‘)!ﬁ;,}h,....}
awd | A® o oekined betowe.

Siwe X,V oo indepudart
PCxehi, Y& &)
=POXEAD) P (YER)
= P(Z=2i)PcV=vy)

Howe , 7 ous V' Cue indepidast.
M,(}m Sayy | O wollaHou 81 dusuate  houdo  Nowiapls X, X2, ....Xa 0w inclepeasdiecd:
q’ P(X,','-‘—Q(f,) X,‘L'—-‘%")_/.... xiK:n’.K)
= P( Y= m‘!) P Xir=niz) - - PCXre =20
Oy [ Bk € {l,z,...n$ ouol iy, - Aige E IR
tuprratiou /S nperred valie [vueau votug

Suprese X % o dusnele Soudou Vowakle takivg VaLR il fxi, ... 3
enpoltotiou 6F X & desoted Qb

=) o
E(x) =3 wiPX=mi) = 2 wiPn) if S i ponid % aksouwsty
1= 1=l i SwWMMadell. ) MASUA

ue Uate (1) <—— 2 MilPnid< o0

aA 1 not G.bSobu}Qd (
Swmawon e o | &

Leodd to SHiPLY=ni)
WO loriva wuiqle.
Vﬂcsw;uiww}\)
Qvadise - Fnd ovpudtorion of tug dtadaud CUSuete hodowl Vowialoles wiuy ue Uaig
oisaumad in Cows. | — dpug dowu

Rowouus : Lok X be o olutete toualew vouamle ouol FIR =R
WF | Y =£0X) o ~is 0 astRere voudom Wrible — See  pw

of
g B omar i S [F 1) PO ind ECY) ﬁ%afw

12)

Tormjuoloay :
1f S (ni) PUiII<O | g LR fay ook | EC¥) emine
L

E(4) ok twou Z Yp PLY=Y/ )<
N——nr—m—

hia L HDike

2 14| Py =y;)<oo
v &O A\i"’l

A
X +ajced VOUIRA iN .S=~{9t|,><z,..... ’f UAJ:Q%.M-----"I
ARTETATISERE (L &
P \/:HJ-)z’tZ::Z(é:x) , wans NOW A{\{\A\j‘“ =q§

1yjl PCY=Y;) = 2145l 2P(¥=n) =Z 1y, 1) = T ZH)\ P(n
JZ' W 5 N . 'x:'!:t—/‘g’ ) J ‘w)x:zxfﬁf' J lr,%x 3



Lo
= %, (i)l Peny)

EWY) = Zi-c'nOPcW) V7S "TUT, SRVIAV JOVREVVY J 24T

( MID ROk, ECYD ewupt if 2 IFDIPX) Cog
M—rocawmm E(Y) ue deut Loie 2o calusote pmy ot Y. we

G ke EW) Hom twe pm-f of X.

Gvauise : Suppoie | X: N —> RY be a AiduRie  Vadeus WUy wit p.m.f | DB
r g:iRr=—=>R

O Swewd tot ¥= (X)) & o diacsete faudsw  Vowawle.
@ Suew twat EC(Y) emik iff Sl (AP <
RES
e | X tekes walos i < (Mt wutaklo)

find ovpundation of tue 4stedasd | CUSuele $oOWM VOLAWERS Wiy ue Uawo
cuauwmad in Clows .

CDGMMQP 5
P(X= n)-—l’ fox X,=0 21=)
(=4, )= 1P 2 I

QvoLiS2 -

Yuou > Ex)=?
E(x)= WP+ "Na(1-P)
© Bl
P(X=k)= ( )“(HU""K ad for K=D, .. .. Y
: - W\ ok pyh-
- E(Q= ZK( h)P (1=0)N-k
n

= > kOl PRk
K=) CY\-k.)I(k)I

A

=2 k(N d ) pPi(I-p) Nk
k=) “()r>(4=l

SUCRINA AW COL S

K=I [ 4]

N
=ne 2 (V\-l)pk-l(l_p)(l\—l)-(k—l)
k=) \ k~I

=ne [94 (l;ﬂ]“" = ne

o0
ECX)= > @A XAEK k =np =X Y)
K] o) = 00

@ polsioun:

¢] peic -
E(X)= 2 (o) =P Kk

C\—mEcm~ g. (-PYXP) k
=
e —P ( =
PE(CK) E"; j.: > E(x)

.._-—

p



5 wuore. :

(=)
ECO=2 (k- ') PY (1)) Kk
K=
=5 (el k_w PT(HD)R-Y
k=y  Ta-nl & (k)
o [}
=S k] r P-p Y
k=Y O] (\<—qr)‘
0
=2 r( 1<> pY (I-0) K=Y
K=y ¥
)
-y > (K >Px-\—\ [ 1=p X+ = (1)
ARG $M
(2.~
=¥ 3 (kY (-pdEFD ~l¥rd
=Y Y
¢mouise :  Suppote X N —> R be a disowte Vodeus VeUv Wit pm.f P

ot g:R=—>R

O Swswo tat ¥= X)) & o diacswote frdew Vauawle.
@ Suswo tuat EC(Y) emink iff JlE(HIP (R
AES
Wi | X teker watios i L L (Mwmest wuiakle)

O Y= g(K) o cisurte foudOua vouiable, finer | uioad:
UR o W ot
o X tk0s Voler inS=¢W,, n, . ]
olX) [y N iv 191,92, ..... 3

Woud, (ot AP = oS |9)=9;}
heesn | POV =9;)=p(Xe Au)-x,ZePCY =%i) e ¢
S Y= 90X B o duaudte Vool
® neeo  EWD m» 0
<:7Z |a.chf3.)<°°
& z Ia:lp()(em)wo
=) z 16ilS P()t) <o

! 00 ’(ﬂe I

& ,2 19 (i)l PLA) X co



6™ Soplb -
Nole: X & a lbuwie Wwvu}or,x_n_—»\k

{: R¥—= R oud X kel voues U a Qudalple S-S
= £(X) D a ousucte. ouAOM VOISR
EY) vt & )01 PCHID< oo

Mg  EY)= 5 £ (i) PCAID
pwol i ot Uowg

Proguld) of oupedeliod of dirdele $ololet \CLIOKIL:
Supppre X oud YV e diruete touodoum Vouianes | axd E£CX), ELY) eviak

() E(cX) emist owd E(cX) =cE(X)
ww ceu’L
ool : ¢ X=Z B a hodsur ~Nauanie
E CX) emuk ;80 Zlm)PLx:Nco
v S e nil PCUDIST0
-0 ECeX ) omp-
ap ECX)=Scaipni) = ¢ SnuiPhi)= CE(X)

(1) ECX4Y) ou- oud EC(X+Y) =E(XD+ECY)

Ry  Z=¥X+4Y
=£00Y) () s R
= X+ty wn
Hx,v) =y
AL Ul LouR | o | ek
if T35, 901 PL2n,9)< %
(M V) betsed Y0 Q4 0D

. {(lc.’,‘jj)li,df-/N;
ECCUD ot g5 230 Oti, 43D | PO, v3) ¥2°

wwue F01i,41) = 21+Y |

22l i+yil PO +9))
Sl PHI491) S T 1Yi )P N2+ Yi)
= 5 il PO1) + S LJiLP LYi)
<oo | . ECX 4 e

Similoay E.(X+Y) -ZZ(m-n.a.) PO, ;)
=S (ni)PcAid+S um)P('m)
S ECXO+EL(Y)

Gi) E(eX+dY) ovink aud ECeX+AY)= cE(K) + dELY) wume ¢,d ER
Proof | Of twu fousus frowm fink buo

av) $upp91& X§'y tuu ECXISE(Y)— Y-V ua hedom vamieb@
EC-Y)= EOO— ECY)

) Suppsre P(x«v)-l b E (X)) S E(Y) X-ys >
P(Fwl Xw)s Vi) ) ECX)-ELY)<0
AW iF XYY ad pe toaw (xey=> PIX<SY))

P(X¢y)=P(2)=]|

ow Jw| Y w) sV Iw)y
Note : | P(XwY)
L tom haue S Smaluy b L Skl Fug Pl dw--3D=|



erope. ta okor Leatitioy ((PLXSYRFD XSY)

N={),2,.n}
¥ = [pca) fwia (1 & Poabiity Spae,
Peiy) s 1 j=12,..0-1 PC{2,. «n-15)=I
-1 PCR)=)
PN = o buk A Z{]2,...N~1}

X:n —R
X (W) =W
yj ) — R
V(iw)= {w+l )
& .

we P(XsY)=I
bt XY

z=Y=-X
P(Z>0) =|
E(7)=372¢ QLCZD

i+ Zi<o fuau
Plzi)=p
Sim‘\\ou.| 21 %0
o Pz =1

W=02,..0-1 | fuw wad a (Duder amaupl o
w X EY) D x<y

LB WD
> ECY-X)%0
D =YI%ECKX)

(vi) [EM)| we(x)
O X % a Yostom voaualole,
¥] & a0 o houudeww
vauaadole
Cud o) X< 1)(,
= BECX) < ElX])
od | =Xx lxl
2 ECXIY EX)) D —eCx)<EC(X])

~ [ECN & ECl¥D

swm:és‘?ppw X ad Y oue \ndependaat: dlsugie houdlew yvowawes and  E(x),
Y) emin

. Shew ha¥ £0KY) ouk owd Find  E(XY)

o2, e w0y houo o AN pm.f XY, uk cau  coluode ECXY) wicg

p-m+f of CX,y)
X"’}Jx:lﬂz, ;

ECxY) vk & Z35 | xiyj|pxiryp)
L"’(1'0(6')!-' PE CkLY)

25 Wil (i, 4)) 33 Inillbjl Pxcxid Py(v3) (2° indepoudeie of X, Y )
= (Zinitpcond) (29il £y () (osamon mistasee -

ECXVY) = EC(XOECY)

<=0 So»
s EBECYXY)<eo = X,Y oar inde poasted

omd
ECXY )= ECKIELY)



Swoncise : Suppore | POIXI SM)=1 , fhan Suewd ok ECX) onint amd | |ECDIsM

—s dDwR
DY : -+ mowmadt of X S celined an ECXK)=Z pR Pini) | provided
(k €N) i S hilk P(Nid<e
i

K-HA Lol | vwowant !
e qX-udk) =%Lui—-u)'<pcui)

povided  Z [(ni—u)k1pCAi)< S
¢ wWuong A= ECK) emip-
D& Voiowa.
K=2
EcX-4)* =Von(X) »>voneue f X

Roudlowm VG, )(’\,
drow vad [
g\emu,o. DU to weo vdile ey ECK)
ECY) wlat ue %‘70.1‘
e
ECX-4)%  owbedalion of X omud i ymeads

l ecik )b »-—Q"’O.U.' ()/
[} = N9y . |
Von X = p.oo) e 1o 10

if ECxD>=40, Vaue ¥ =0
P(X=10)=]
B X U aumost 0 (ened sountiloun vouicdde,

K23, k=4 JHouo gpeifit rames fol E((K~M)")
(k72) (a» k=1, EX)= M)
Rewll: f-H MOMLLE oAk Wf K-t (ol wowedt ok
S cone R
Rodutt-: K<y |k, Y EIN , ¥ I cllhveke >—V. Suppsse ¥-M momaut of- X omil
TWU (k-tu v\wmw-o[» X emint.

K
S Iulkpevi) =5 | iR i) + 3 beil Penid

[xi IS NilY¥/
) o .
WS Pni)+ S (206 PUni) <1 +S 11 [TPCxi)
i ls! iy} AHil>)
oA ¥¥K < oo
ud | (M1

Saouite 1 Suppere X,V one el 7Vs and £ vowt 0 X Y et Thiu Show tmod
K-#M mowet o OGY) ik <5 done

Swancisa : Suppere | POIXISM) =1, o Shew ket ECX) enut omd  [ECDISM

W PUIXISM) || g 5 X dakor Vo) N [-M,M]
-M

o S INNP(RI) T SMPIu) =M SO . E(X) oial
W on E(x) sk JECOLS ECIXD) = Z1%i) POID & M ( fus- provd)

JELX)] <M



Reswll: k-ta oMt st Ud | K-t coutml wowedt | ouiak

() w;\v% Mo feuk  Hodk v<K o8 M monudt eat
: Z XM ywowvuk eaunt
Wl | ZAMNKEPM) < ®

CIND S1nul¥ Pnid<o
Y=Ly, . K

new, T Ixni-wulkKpiyi)
sz(;n;;kum&+(',<)!n.'v=—ilw/-~-)Omzs
O ONS X 7M™ vuonatt— eauht
S SIni-—nikePlui) <w

) | S\ni—ulk PO epinv | s
D ZIMi—u)Velxi) oD emnk AFY=1L LK

new, Simmt\aa 10 adoowe 2 Inil ¥ PO
= s ) bi-u) + (MK PU)
$ 2] ai-um|S P (ni)
4 .l
\/~

rM cokul WAook
. X Sorva \owr (@mut)
SInile p(ni) <o

Snoie : Suppere X,V cue gt | Vs cad kM vowek §- X Y ek T Show tod
K-t mowet o OGY) k-

o Zl’ni\Kec»{u) <®
Cud 2\3;‘\‘<P5655><w

o ler £ (wi,y; =(wisyi ) K
W 28 Ini+yi |KP( %, 4i)

S ZZnilkpen, ,v) +2 2 14il K pixni, 9i)
= S IuilcP i) +Z ayits PLyi)

<o | .. kM wionuk of  E(X+Y) tmuk,



(o sept -
K-t grden  wewaut
Exwdt % S InilK p(7ni) <o,

E(XK) =5 6uk) poy

K-Ho  ovARA  Couial  Wwoweud
Bl(X-uUD*T =S MAN-n)K Pni)
provided  Z IAi-UIK Peni) <oo
NoK :| kK-Ha ywonad oMk & KM (el Mok emS-

COIsuote YoudlomA  voricuolea)
Reduit-: Suppsse. X axd Y Loun

k-tu ovdioM  waonauk, Tueu (X+Y) W E-tu
ONCLON YO .

Elx|c =3 |2ni]R PCUiIX 90

SIVIS =S 1ylk PCyid< o0
i§ T=4Cx M

ompurd vaur of 7 ok 1§
S £06YD] Plxi vy <o
to Swow
SSIni+Yjlk Pni,Yj) <o
o migilk ¢t vy )k

< C2max {xil, 19115 = 2% Canan {nil, 1917) <

2% (mane ! |nil %, 1941 )

< \ a‘<(l>1.il’< +ly I
S S ni 445K PiLw) § S5 &K (nilk+ (Y5 1<) POLi,Y

< 2K 3 i gni)

TARZ g51ePy(Y;)
< o0

Mowe, k-t wowert of (X=+Y) emiak,

D% : Van(x ) = E( x-ML)/?""’m““eQHw Nondewy verilole,

wWhne w=Ege(x) o (X)% 0| ( Lowmpu mu}wte)
Vo (X)) yneosuwy U3 dudvibuiou o X wvowd U4 waam Vol
Dot : (ovamioue of X o Y-

V(X V) ZE COx=e0) cy-EGD |

= ECCX—Mx) (Y- my)] = Exy)eCxDELY)
wlee | Jyx = £ (X)

Ay =E () ;som wind oF meonwarvet

NWUISHOUWLWD /LD X owd V.
waise ¢ Fnd @VOXLY) wusl XY oue indepudent.
v (X,¥) = ECCX=mux)Cy=—umy)]

ZECCXY = UyX — MxY +Uxuy)]
= E(XY)= My E(X) — MYpB(Y) + asly
= E(XY)- My Mx

cwad A ECXYI=S S Cniyi)Pinivi)

== i) P> = YiPLY;)
= EC(x)EC(Y)
LV (X, V)= E(XE(Y)~ ECXIECY)
=0



ceatlniou : IF X, Y cue indepeudest | kuau Geov(X,Y) =0

uwse: | Swppore  Lv(XiY) =D, (o ue comuude ot X oud Y que
inakepundeut ¢
No an E(xy)= E (XIELY)

o) woriown  6f independiun (e wﬁx WBreuHoU,  buds

oloes NO\-
DUM : (evetatiou Cooaptdeud
m(;’tyy)= CoVv (XiY) Provides) | Vom(X ),
1 von(y) 20
’\IVWX\ITIM\/ =t —
) A:(x.. = T ‘ X
oy (X\YD= E[CX—L;)[V-JA\/)) ey
Ay
YVan X | \Jvesy
it ECK-uUx)(Yy~Uy)) >0

Qign of Lvcuicwe 6F X ¥V vy W v > Ux
s (cleo o b ciwm\o&nwc&@{acx\\/) -y Uy
O%woudt hats Unpas=dl . H%v\ iy

Bux Vatwe of (svomare cwesnt .scn.ﬁ s .

Mo (10 iUl e ot (DWaHO U | GARY L el WDW. VDY makion wzﬁo:m
t\an.voﬁahwb/ooxo\,@y,%* s n%

Nolt: X ond Y oue incepemdart, kueu | (ov (¥i¥)=0
Suppore X axd YV ouR b audews Vsualles it Ginile Swond  vuomaud.
CEIXIE<® Ely]2<o0)
au (B 28 Ec@y’ ECY?2)

wd muosity Wwody fE P(X=o0)=) or
PP & PlYy=aX)s) fov some compleur A #D

Wit M fwoquaity |, Leov X YD | VVosX Jvany

7 =(x-ux)
WC(Y—«L{\,\

v (E(zw))is EC22)EMW?)
D (VXYY )E< VeH(X) van (V)
= ltov(¥X V)< \Wwoanxd Wahh(v)

tuwodone - < o (xY) < |

I wor(xayD =31 bwouw x,V ce U Relodrd
b, IR Ny D=xt {
= 1COVIYX N\ = A\Nox Wony
oD viote | aa Quouki B P(X =0) =)

oC P(X=aVY) =\
UQR s fev  P(X=0)=] KRS
=NCOh ¥ =0
Bud- o Uou X #0

wR ULt | PLX=a W) B Sy vsoatlyatisted

.
.e



a4 sept-:

obtwaliou : I X andh Y oue indlepuctedt , Cov(X,Y)= LeA(X v)=0
G ECRY)~ E (XDECY))
Buy  cowre wot haQ

WX\ DI=0 P X\Y cue IMolepeuatads .
Sufpose | X\ Y our uM.rme.q cibnuoirest o MLl o ) 2. T ES

P(X=i)="_1_ &S
2.n+)

SLRPEAe Y b QMDY WLAL disvibured own 12,... k)
Ply=30=L, “ie 2, .KY

Aoaunve. X VY oua incdlepairdendd
(13 53703
=Xy
E(XZ)= £ (X3+XY)
= BEcx3) +EXY)
=0
E(X)E(ZD= D0
S0 Cov(%X,2)=0

Plx,2) = iJ_. 1 zmaray | aedmenf, 9eliy k) }

g :

7

K 904
0 , e
QL (alestode e PF ok 7 ol e tuod jeink P4 XZ#WO@(‘{V\O&Q
T pvock og-x.z.‘—d_bvsumﬁz i

- S soune. ';M\Lo@ia:
MRE X cud N e cdisoel Y Weuduim Vasalde) poune E(X)oxd £CY2) emink wity
WROUA O . Tuau
[E (xN)]* € E(x2)EY)
Gouslity Wods if§ PCX=o)=I oY Ply=ax) =l 6 atll

ool Sup P(X=0)=)
p Mupmeé(x)=o, PCXY =0 P(X=0) =], E(X*)=0
buu EC(XN)=pD
(e(x 1) )*= sIEYE) =b
supoee. PV =a x )=\
= (W)= a X (W)
ELCXY)I)= E(aX?)

= a E(x?)
(BEWxV)2) = a2 (EEY)
= a? =X =0x?)

Now | U= E(XZ)>0
T aedwe 40N = slov- a0E]
(N) >0

Siue.  (y-A¥X)D-%0
Y= B LY2 —2AKXY + N2 X2)
= BECYZ) —RQRAE(XY) + X E(X?) .
= BLx2)[ A —2rxeElXY) + (BCY VY)) J-*E(Y*)—
£Cxt) (ECKR))E (E(xvN*

ECx?)
= B(x2) [A—- Ecxy) T3+ E(\,z)—-(gcx\/))Z
ECX*) E(x?)




9IN) addedw mininva ok ASEglXY)
E(X2)

3( XD %0
eV {exn)I*2 0
EC(x%)
S e (xHEND Y EBxY))>
) woity Wdy
e ‘gw S %

el Y=2 0 =0
PC y—2X=0) =\

P2 ® oy (K, VI K\
Q e X)) =)
'ff 3a20,b st
ANV =aX+D) =

if (X, Y )=l uua QYD > I AU
g @x (¥ y)=d Huas o <o

L ol tra pm.§ 7 lod e tuwok feink P X2 F# v
= Ppmwe?o}-x,z. o M. K o

Px2) = ¢/ x=, Z=7.) = P( X=mt, X+ Y= z)
an X=m
=P( X=x, Y= Z—xz)
Pu(Xen) P2 (Z=%x*4Y=72)
Ma F(X —x:;)é g(%’;)%)\’= ‘L-(;t")
adeprwh on X
so Nok | inoapudimd.

w2 ® oy (X, VI L)
@ Ll Cx ) |=)

If£ 3 a 20 ,b st
f "o(V=aX+D) =l

iF e (XY=l wun >0
¢ @ (X )=+ Haun a <o

New os [ECxY)]F S EUHRENY?)

OV Z= X-Mx
W =YY=y

(E(Zw)l* < van (XD von (YY)
Lesn € X8 12 € v () v (v



A

0 ab &S X

)
J

§SYY >

J

2 2 3
A A
c S~y
. s’mk M
2 &
o UIV_A\”.ﬁ.
nu M—f‘ﬂr—\‘
~
3 7358
. — u — A |
T\ AR 9P
v, |8 — @ < XYvo
M=l + Lo WH
S udiile NX XSS B
S| S L ° ~ U ref
P o ® N
M wy_ $ -~
f PNl 2 w\.
— A .
=+




ME XY oo CUACWJQ VOUBUU VoW LUty Ko«ui- ('m[~ POLY)
(oairiowed b of Y, g X=% U detind

T (81 20=P(V=o| K=x) =PO0Y)  ap k) =P(X=y)
',D\,uJK(?x(x‘)io
Mok : (X, Y eu indepoudous  ua ondiiousl  PVE o W iy Sonm an @M of V.
Cinianly , conaution pmf- of X g Y=o u detnd an By (1Y) = pet)
Movided, Py (W) #0 B

Cpsetitivvad | cliatdloutiosn
of ¥ aiuam X =A uaquu&oa

e Gl = = Py LYl )
(sl Supubatioy:

Y o X=x
Q‘Ev)x 7] = 5Z .‘JPy(x(‘AIX)

dsole ‘P%\u) s ELYy|X31]

UL caun viSudse al- IO ' -
RO B8 e 7 P(A) >o-—>cLorv\cuM)
‘l’({f)=EL‘v}x]--ﬂ-—>|& (Twin o oz

Wewvs\ )
Roudow veaadole | 0s - Sy — I T T

Pt S oF V(X)) :

Nolke : - —= IR
d. elyx)] = Z 3(2{0 P(')a)

wur PX) o X oL— R
VK ) D —3 R
wuwe ViR — R

E(V()) == v p (1)
z

== % Y Py (910) P (M)

Sy Pnu) 1)
Y P},ML) M
2. v PC”(D’)

&?PL%) = E(Y)

Pepund - ECP(XD)) = ECYY b E(E(yJX)):E(V)

1]

I
uM*M xMx



wepdduy 8 wwud - ELE(Y|xT] = £ [Y]

2 (- ue twow E(V[X], ue wua find
E Oyl

N ws waLUuwned a wae A
{’oxsswolfmw \ u..)\PV\ we\mmssoe- A A lfnYlaUM\m. be Affetiue
wim Mob. mcopudeadt of- ouuﬁ chun viodwingd. Fnd kg ompeed
VO c(;w%‘a wadiivie. Hrocusuedt mo\dsud

et | Y be. No. d.p.g-—e,ch@_ CNOAAINGS | AR, i (O
O{L SV U A SUINRUOHEOU 8. N B IR Fououon
y=%x; , x.—\ i datosi,
= Xi<0  ghuooise
N=n, Y= ZX| IXiY one indopovatssk- Bor(P)

ad 2 b ol = binomiol usM oveple. , H/TRinomtod fx W oins
X = V\OD§- (PXECVY &D\lw mehmO&CﬂtP)
$o Y = binewaas (ND |, vf N=W, b
NV _in (nidd

e N=U, rue LOuaibioned didibetion K=Y & binomicd
(NP . Lonalibional  evpakaviown ef-ElY|N=n1=np

EE\/IM:V\]= glz]

/\{‘O\m&u bin (n(P)
g0 EBE[Z7ZI=0P

wewdy,  E[LY[NT=nlp
ELELy(NTID = E(Np] = PECNTT =pA

< End ELCN|Y]
s € (N|Y=9) e o au edoiade

oo Ry (19) = BERS,

Now (N ga) =2 ne ﬁ{g;,%)
oud (O UL One. dsnd .

P \/(n\b),a& V=9
\aﬂo.d;-wj-w‘o.m =3

P(V=9)
= P(M=y |N=u) & &-'A)
9)
= -0~ 9)( e=X n\x L
( ) ( "L ) pPN=)




= (M) PU LY x e*’\A"’) x |
P'\)\Y( n\‘ﬂ) (p ) (T 2‘_9(Y:3 )\\\:K)pad:l:)
=Y

()P

N — (l-pm=Y
I I— (=PI )\ TTN-4)
) o
> k) PP-pFETgAAK
K=y Y K!,
M i, E[N|Y=9] = K
il ’ I U=C PN C=(9WYU—PN)
Tweo: LYK AXDT = E[ Y 9(x)] (TD\( Q=i @\E;,\— oW
e
" YiX)= e[ VY X?))xj M%&ﬂob‘)\'&g
Owol : Vsi Wt quaakidu,  EL' xglx M AR NN
"R I ° = 96X>?ty\x3

ELY9(XD[XT = 90X ) P(X)
E[E[:\/gg()ﬁ)[]);lj -g—- E[\/écxﬂ = E [ V() 9(x)J

M fuew hak | empated walle E LY 30X | X 1= aK)E[ y|x]
wor  ELY g0 xax] = %'oafx)ﬂd\x(‘alx)

W = 901 2 9 Pyix(9ln)
Yodom = o) E [V [X=o A

e(Y 200/ XxTJ = 0O ELY|x]
onditintal voo Y oo K=t
von (Y[ X=x) = Z (y- ELV|x=x)) P (9 )2)
Nokt : Ve [9)= Ecy?) —(ecv))
W voa (V] x=)= gCy2 [Kam) —f gy K=y T

Tweoyw : Vo (y ) = E Vo (V] X0 + Ve, [ ECV]x)]
Aole: Voa (v|x)= ECy2]X)—(E (VK
ECvan(v[x)j=E(e(y2})<)) ~ g LCECVIrNE
=E(Hz)—E(E(VI/<))L
vas, CECH{X)T = el Elvix))F]
_Eg(ecvlm)]L
VeV

so E(ver (MX)) +von (EC(y[x) = ECY2) —E(v) ©
=V lVY)



Q A
X ‘S
N\ P (<N
A P <
FEENF EENEENE~ R
QL S PR
M > A L Q 'y
& T Y
A MENENEEE =R
_\)~ C > N X Q
L =)
{222 3 “Q
S X e & 7T ~ ot
_J Ul ~ - -v o M N -
&.u - (I — — A /)
Z = ~ X I -
> — )
S8 0 &8
i ;o % mx -~
oW (&7 =20 o
g AN A
@
>

CFANA | Ve CY) wowae Y o

W

)

(A)xPx

y

uas [N

\

M ENE

E

Vo




A1 gopk-:

Mook eu '\ugugg’gg :
\ ] (Note : Tuag fiv ouny verslown vouiadole )
Suppde X G o WOU - Vugedive. YousloUt vaiapte g ECX) eminl-. Tau

0
prera> P(xya)y E(X) (H;w. UR e W{rwwaum)
Cc

wople : P¥b of- Vot n bowasy WONiE 190 Wk (X= mmofim»t)
Ko xff\ear%vx;%fﬁw, ECX) = ouporiatrou 62 mp o
P A={w|x1w)>,a}={x>/a}
Y= 4~ icticomn ofA-

RNy

o o XDV e
X (W)Y, Y wda

X7 oV
= E(aV) ¥EX)
=2 ely)s eX)
=> Zb.-?uo;)\<cf::f_><\
= PVY=1) € B
5 P(N) SEKY

O
S p(X7a) ¥ ECX)
Cc

Suppme X n o (qinnokt ) Youdsm Yorole  puith
Mg U ored Vowicwe SZ Then for A>o,

lx-ul=2a) s_ s

ax
proef-: B o Ix-ma) 2a) =P ((x -1 Y5 4)
CE((X-M)*) = &2
at i

80, E(Ix-ul%a) s =*
ar



Nere, PC IXIZa) € ECxD) [tub & oo huse
alt
@27 =N teuus | pwedurd n
° 01_“5“@00%‘) EAS S v o P
€ad ann coud s (K% 15 ) Y dowe  Apwy
(bd Yvoax = =5, ?_a,{—fc looust| BN

bwe side WW W-VY
X bclz,% y;,q@@w vaucwle Wity wuwoum 0, Vouaue
6‘?— tuu o Ao,

P(X%a) S &2
s2+a*
fnsol- : PN 2a) S PLXZ S 42) s 0 EWZ) = S‘L(M lowe to do.wmzl-)
a
Lot &2
(’()(»a) P(X+!:>a.+-é;)
S PIx+E>=+ (A+E)*

< 1 E(cx+&)%) (Lg man Koy iw.)

(a-Hr)?‘
T & 4 £ (E(X)—O)
(a+ED2>
nWed f(E)= o4 E>
Cet + DT
Gl (ad bo >0 W fu:) asdeuls Ut e, bulu p 0
£ (L) to Lo P(XZa) bouual
Ei‘* +(c""\'t25c C L :D)
by =% (ék %K (Q.‘\"b'} Al
o - A
flo)s = s =y o IR
a2 3 az Q2 =0
K = =2
ar+ s + o* o2 C ) | 7{=ﬁ+yz
e~ T 19
= =% (alsst)
o2
(a2t
ot
= = 2
a?.\-é—z

o EOO = My Nan(X) =2 o for Ao,
(X ~mYa)s =%

=" T+at

and, P(X-M € ~a) < o2
o+ + ar
peeh oy Y= X-A . :
: My =0 _uR wihe U scund e sudhit oo

\ = E (v - (>
w‘\f- = »M\L-(Ecm

(><>

I'(



Reall :

(2, , P x S — R
;¥ co’xuu)“?l}e'} *7"7((:-1&

DdURML veuoldum vouaalows, X U disoede v kuok - Voroye. )
bt Leusrenle .

{xllxl'...... }
DISE La: F(a) =P(xsu) |, nelR

F.R— COII]
op :
SE S ey
VR
%F MW A

=\
w—>00 + Cﬂ

w =0

N > —20

okt P(X=x)= F(%)—lﬁth[‘O)
i PN=x)%, b £ o ok wubwou ak x

I X cunOed | Wit |y {X.,b—,.....} omdk i P(X'=) S0,
was | F L u not | Couk: ak -

e eucoote vV puoe will | bel otleact (\\—th M ni, ¢t
PLA=SMiDyp, | S P ’
LRLV,V V. Z?(Xv"’l()—l

=

Twne jfue  ddburied x—v' ok a Quorte SV & bmeuhAow of

opt & ,C\mlﬂa ww% POIVEA.

D249 : (Lowdinisu veudow Janaloe ) |
A reudoun vasialse X Tu | edied | eukiriew WV Y b ok
{“ 9 coutinidw o ot M elR. Ec‘u,\uwwLa + X (OUk | Xomalsmy
6 PX=ADTO A welR.

Noke : 1 wauvvmﬂv«:’w&a@x ot e Lousable - Tuau
T wnok be weuxalall.

To 2&2kne o oud. V. Ul W *o0 wuwhuut a pwb. 2pqw(&'¥ P) st 5o
W ol ape |

=R ,(a1b), Co 13 (o))
4 £ =Cw)

et bwe nue. | v | Gunnet Louse
uxuewb(ﬁa,swn

H ue take \39 an PCR) , - w ~sk poaivle o CLD-\‘(M Pov\ &?Cowa
o» P33 — ol



PLR) W +oo b(a o otine P eu .
Powad T - fHold:

Frouwwr wodhematicdos bovel ofteuad U aud (darkiRed bak we @w
ueve Wit a fmadath S-auo & IR.

o4 (Roel &-fiad) ‘
o S(ama Hod c&w\rcx_md bé SPUA  IURQRVORA CSF IR

Notakion - BLR) = T{(a,b) [=aces a,h AR ]
€ W oo wlention K- Zunieks of )

S - frQed by < W inkeaptiows of cw\' - 4-lero CD\AX‘O.:\Uﬂ £
< (ﬁ):fq_g wuwe F o s\ama 30.Q,Qd

LOA Seo tua cot) Sitkivg  inaidR RC (&)
pet4 : (Roved S ) hw dlonk i (RCR) U @oind  Boved (of
Nok. © @ (a,b) € B(IR)

®@ (a, ) € B(IR) =0 .
o o3 00 vty eiouete (papion £ 1)
®Loo,a) & B(IR) E< oy Famt pars

Caib] €BCR) 0
? on qubj=wﬂ a-L, bt&%}éf
=)
® va ’J =Ca,0) € (RCIR) ,Simicu tded
= 0N - 1
{a} L3 (o. 74\" a+ ’vT)

® Hivue somer - B € BUR)

O Loutotor Samsets € BUR) /N, 0, Z, exc € BURD )

Ce &LIR)
® [0‘\0) e BCR) oM D Gl=,g\LO
(o, bd € BCR)

GnE ' Suppote 2, C € o wkee €, cd €2 o toUebkion - SdbsA
T 2300 SR (VXS W v il D T (€)

G NE

3 "(2}? on €\ & o
Q’(‘e_‘z): ) ? e, e £

e, ef > e,e%
' o wa eIl ¥ Y oa
- K =
{’(”L? W H ol 2 @?HOA
ol € &L

)= T < O % =5(%>2)

:g-ETL TET,



LiX=-5s0]|<L10)

O
1 [ . o
xb uso \ 2
S — ol Y 91— v
g 0\ Nl ‘o
v eV N
Q o /\ ‘/\ <
< ( O (@)
g § <—w QO ..” r Q‘
w U >
O —
-
X< ¥ X b Q
o Nl r_~ |
U J Ny <O N —
M\J VA So I P [a N~
Kn v =7 U a.
U A Oy gl ™ b
W VA._.fK ]| “ﬁ. O O
(% Q)) (=8
gl T VR 2
vy Lox
7
MM L S ™~ V.
- N A A
on. X o =~
T~ J o N~
0 Q- ao
0 = {
. 2N
X 53 W m
\
£




4™ per:
Zoel giemca fieddh:
BCRY= g ‘{(G b)/’oo<0\< L<o (@O\AU S‘ama )
Ik\/un et n RCR) W (wued boved A
uR Queo mat O (a4 lk)
Ca b)

(a, k]

®
®
@ Caiwl

A (o, a7 L ovel & Lasd of &
® o ov By

& Z

e

@

Lt Susiy el owudoy | S5 B A bnol 828 —done  dlour),

pep - S < ﬁzwe\wfa_mwm of supcers o
el o (eld S ()
et -

A={Y € CFf cd T aa o\—(—w_m\}
B = (} €, C% o@‘&wuc‘-(—ruo\}

(bc'ﬂ‘ 'e'z_
I (€y) =
‘&e*

Sen see
(€)= G(Ql)

w:@cm:v{(a/b]:-oo<Q\<b<aa}
=w{[a,b)f —oo<q\<b<oo}
= O {La, b —e0<asb <ao}
=  {l-e0 a7T]; 0\(:!2}
BC(R) = & {(ah) l—oo< 0\<b<ao}
S bnoau Ca(b‘.\&@CIRB
Cacb ] ‘gfla b+‘)
6@(/;1)
W (ahJEBIR)D

{(a(lo—.ll—-"o <asb<ow § & BB

DOOf



qr {(albjl-oo<u\< B-zao’} S < (R = @c)
GA B>URY W o s—-Hao
SRR = Gsc\m}‘

N {C“al&bjl -00 X O S bi® }e ®CIR)
- J

To Swow: (a W)€ T,
o
"glc G({(O\lbj[—w<q £ o< =0 })
Co
= U L
(a,'0) n=’(a.b %Lj

€T,
o (aw) e t,

VLB {'Ca,lo)/-oo<a<b<oo}é 301
= o {(a1bd|-0 <a<b<a} (X))

= QR € %,
s (B(Rg)&.;:ﬁ-\
Oua (BC ;P-'Q&CIRX _1

pvwool dove  dLowu

Tweorm : @ (R = fopen sea  of (RJ
s, 05 B0 24
prsol M (BDE O3 ppeus 22 of IR
-$(qlk>)l -—oo<a<b<00} < G{O‘PQ.M .\QJ’_\O@»IR%
> o %mlb)\—oo«« b<007] s < {ppam n o@l{lq(
= RUR) S o{ opeu can of R

waew o QU g2t in R W be uudeu n LWMABMK
S e oF

ik wevaoals,
0
U =V Iy
N=l O ppun U\
WU Lok
0Ty =
or g #k

Ve RIR) o conun Ty €@ CR)

(L) ¢ & (B )
. s (V)Y = (B CIRD



S Suew Aok | X 1(, XD — IR § O vusdew Voo L
xR ES N R e @U)
podk 1y B 0TV = {w(xuo)\ql € 4 neR

() xxn—=r o
ydc®d) e ¥ N peRR)
TO SWOLL : fud | X LW s ke =

M e
X —eo, %] = o X(w) s ]

o (-0 m7] € q—({(alb)l - =< achsol)

=@ ((R)
Pqu-W\\g
&= o] ue Y

AF e IR
X”‘[*OO,%KG'&
o i xcwreney & xelR

X U a4 yoson Vool

() X v o Youlem vor{owle . Tnak 1
X"'[~°o,%3€§ A e I

V=JA| x2ca) €€ 7 Y a & Hod plteoure
prowe ¥ aa s-Rad - Sotinfed 2
| Properes
on X WA rodemt Jorfowle

(-e0,0]) € VY
for oua'q i (e

= {C—ov,af}laeuz'ﬁ C

S s {-0al|aER]y € s(Y)=VY

5 & $-o0o,ad| OER = RIRD £ CP) =W
o () S v

so ¥ &:cxgcuz.)?
=
or vyieledF o RER(R

Lud : suPpple LR — R O toud wisun - Suew) brak 47 (R) E BARD

> BERCR)
% ={A\ R ADER(RNY
N AMD & -fFread > Sipus
VUOL 0b U BRA. ME in R (% N ~

(A () | ~00<a<b<00'} < 2y
N {(le)l~oo<a<b<oo77 = QR c'Le



o, M RER (R
Ae ¢ o

AP ER(RY N- & & RCIR)

Not: (oo=@R F=®CRY, P )
u? weoal o M prolocdoility  weoswa
(boeg Weosurl, oMd IR, ¢
UL 0 vvap A bom RCR) —Co,®) L.k
@A (Ca,0)) = A((aw]) = »(Taed ) = b-a
cu),\(uAM> ZX(A—n)

uow..q An € R(IR)

Qo) Sun o op
AP AL =9 W Coduad %&e
TE MUow
e 3 '%L_Ollj <
P D= Ul B2 yeRu Simias 1o
PCO A n Y= PlAn) Lebs PALOAUL

‘S‘—"{Co.bjl —®m <ag b<oo ’E(\) {(th)] ~ao<a<bk
4
Ut umdh  Hriabs  iWHAMUHEU

o
O Lk .
o X (o gm\_g&bmm
Aua;;o s
unleg = |
2N QU Q"—Pé%g,bya. | frasd
| wrcw] Xeovv)

QU Qwaokm owdoy S5 WA gl 828
C = nCK (o) ka?,g [ W evee so.sloﬂ dpned SUW

f
—.

(0 (k& cuSpoivit- wuou & AKuusad seh | gasty

of logen Yy

§<_-
¢

(N7)
= OCk o VI 12 U se
R e(, o\ CLed

~
&
,
1\

h It = PIFEENI
(O of spet Q5 LM O ot (Y



W on (ge @l
Q
= KL_)( Cé‘ e R CR) (csua»uz VYR
3 (U C/cc') “eRcR)
=1
5 0 Ce €ERCRY @ ERBCR)
K=I W a berme) sof-
twe D @UR) = s {ab)! ~exasb<o]

= ¢ {la,bT —0<ashb <ot
= ¢ {0 a7 a€lr}
provf | e Ca ) & @i’
o
(a o] & @& CIRY
Ca,b De @ CiR)
Cabl&EB R
R {L“m(ojl —on< A< b<0073£ @)

S o g E’q,b],-oo<u\<b<ﬂo%, < RCR) —©

Sindaey (A1l € o*{t;:ql_uézl-oomsu-ow]

¢ Co;\oj E £
\ AV B



eM o
B(IR) & Wi R(IR) —> Lo, o)
# MIL(g(b)1=wmlCaib)) = ((a/bl) -
* m( M) Sw(Av) APD Aj=d | [#£y
nzy n<)

= lb—-o

S =(0,1)
Blo1)) =< {la;b)/ (a;bd€ (0,1) }

Gwpaut: |or Be BCIR) = B N(o))) € RCCOI))
={ AN

TWOYW : b | Sto S T2
P IF % uo T-fod 0F Sunon of N aaqu fo NET
Lo figma {—woi}

(D Hppese. Y O a Uowa of tumeh of ) cud E=S(ED
Yo =L AN Ace]
tuad
S (¥o) :{N(\Jlb\ 'AGTC‘C—B}

Cc
autt: BLRD = § b <o)
1 H
B o) =<y thb)l b<ac< b<l} T Cod={ANNo | 3
AreEs (T
= (0NN = o T (¥6) = (Y0 ne
T ( To )={Aﬂtol\3) e GcRD}
o Bcon)) =) =¥ A mo,D} Ae & CIRD
=T fe)

Lo : @(o,)) ={ Ancoe BR) !

R Con= BCRY N (o)1)

preet | (T) Swuse > doul  sea Ao

L) O (eod =¥y N\,
Note
T2 AN A a T ~Hud rovn Ci)d
oW, o ES(EDN =4 ANg,) keSle) ]

e CE ()

AN e T (XN Do
o, 'CO&G'C'C)/\_D_Q

920 =d Ptf\h-o\ AE t?{
= §(%)&ET(e) NNo
wowo 4o Suew S (BYO N £ o (¢s)
R Hne, -Q\g:{ A-.ef)_] ﬁr()&oé@‘[’f’o)}
Y ga e-pad (hviod)



Nt - ¢ givee U AE € waw
.3/ l AN No 6 ¢p & (<o)

et

c(T) Ca(ty) =—e&

| T(e) <
- % AEo(ey
ANRoe & €o)
I?»a W v
o e
A Aes (e | ANNs€Es (o)

Of @c(cedNdo ET (o)
(X No =V (E€o)

wer: B(0,17) = RCRYD (0,11
RCCo (1N =R (RYND wo 1]

Gnouple, ot PrOlb. Lpores -
Gl =(0,1) ~2=@Lo,1)) P:F — CoyiJ
PcAry=mea) |, tof AETS

G) o _=carh) = Rccab)d) p:\j. —CT o3

PCAd = |y (AD
c—a

2. Fnad m({lﬁ), n ( {T/ITI nl:ll\\j), m({z’l%—wkzlw 'fp.;.smnéw}

£ (Ouden A\
m (C)

me{1y) = m([l,p’_(): | =

m({Lnew ) s m({[_;,;ﬁ] wemj) =5 L=l

o= zmf g
m({%l i <i.“ Kxorne. nelN})

oo
BRE GCAARE TN
N=y



(=)
“Zd eyt = b (€)= m((ox)
< Mlce ) =(Ys VE

Recat) : sppese P b o pk ot D C Y PD owd G Youdom
vonedow XL — (L

L.t w P.
= IN pook of X w P
4 = PCIN)
PnY) = PCxu)

XN =2y

weed  FEm = P(X <) FIIR—R
(f) F wsu—dtwmama
(ri)  F u rigut  wouk
i) ARM Wk el
(v) um fF~cn) =l
T —>oo

M Fcnrz=o
N > —o0

Twaovw : Suppsse. € & a fuusiou Mok Sotisties Coud M), Gii)
Rt (41)

Tuon  Ba probawuling Lpase (0%, 0) cud Vv

X: D =R st oun- fokpn B X 9 F

F = e,
= BB (Co,)
PLM= WA , AE T
Tueue Ue s debine X a,ppvbp\’f%
GMe i gk N ST, PO -
It F 0 e T-Had OF Supteh o N aqu "{io={/§*n51§}
(32

o fizma {-wol}

e R wa - ko xgo:wmnb\ Ae 1

ob ik A0Ry & Bo
AL QNLo € Lo
P ot e ek Feadd



L™ otk :
Auppme F o twe disviediou f* o axv X
D) g Fd=l & Fd=o0

®—> 0 A —D —co
¢i) Fu vwou w&cuw%

Ge) Uw FlYX=Fa) U | QULA
" ¢ T

Twevw : suppese FIIR —=Co,1 ) aud | £ gorsPies Cid, i), Ciiid
Twau 3 Q& b, Apoue. (5,5, PIonst a Souwdouw Vaniable
X235 —IR
v B (W= POXS A =F(x)
X % e

oot . =(o, 1)

%= ®Cco, 1y

F(A’3=f;f*) fov A€ Cco,1))
wWy&mmm

Luppene  F &iﬁdka e Cnol taud

%Spwo&. ane
X L —IR
X (w) = Fi(w)

Debive X(w) =gag iy ‘ F()<w )

%(w)f— ‘m{—{v\F(U))>uo§ (eaw'ro.in—,ed imevse  of F)

Gaim : Teo e N } x@)<x)=fwe ] o B ]
(o,1)

1'R
PCA=Swe D,thu;)évc%)
= P(&:iwé_&,lwsPCXB}\
P(AY = PCBD =Wbuge vweone CA) =m (&)
Lo\
Xltwd<£rx & w<ErFoc)
WAL
( XD v frorm uh Suuy
M nosTou
Ve X(w) <=2 vyno ey {emnmre
WskECa) ywou ok
P((O,ch'_\) = P({ we'sﬂ_lu)&l:CM.)}}
:m[(olPC‘Y\'\\\ = F)

o P({Xs])) =Fend



S Y W Qadm v hue hueu FC)O’-‘P[{YS’!})

prook_of Uaim :

p 0 vV o X. N —R
M| €w|ch7\<'x3e“§ =®o )

Yiw) = Sup {3) fcg)(u)}

to Suews B S A
> et we B:{w&&]wéPan’}

Fnd>w
= xg{y |Fl9) <sw]

D AR IM|F (Y Tl <€
(% F B Nou-deaneosive )

D XW)Y 3% ( boewm cxo.m)
> we K
<
MSW&A R

pCc Ac

ek W e @<
D HNI< W
FOS L AR

En) SR d< o
INUY {‘j) F(O<wW Yy = w+¢ >%

= sup s U\Ftcg) <ooa?]\%

‘SM‘WW ( A X< )
ahn V) 3] >
D XtwHI>n o Ay X >

= U< X (W)

c

=) dz&A:' 6< e AC

of A=
Moyelora : Couodiou Of salctt of S wiuds sakses te follswivg:
(%) ) e

i) Ae st =A% € o
) AER  REHR = AUBRE A



Lﬂrﬁ;ugm‘ (i), cii> haeas
(‘f) i) Ape F |, M7 €T3 wokolle sel-
e 09}

UM & %

VéC

sonu - MgRlbva :  (otleckioam of- saitel b 2. Lolicu mﬁsﬁahmfuu@
(3D (D if AREX= ANBETX
() fe X, o AS o be e prirred as finite

.

OUapoiwk  Ladsu of- el in T,
gnomple 1 _n. =R
‘§=C\>U{CQ,b]’—m€o<b<ook
(U{(a,ao)] —0°\<O\<‘0r§'us 0N UYe! pmz)c>

Sise | s | S = ¢U{(Q|b3]“m6Q<b <00j b a L C\kaobﬁ
-7&.0349&\/\

M:‘A'SQ}' fLM'\S";COIQJU).&C{J«;\ tDbQ, qwo‘*‘ u- &but?%'-

@) MAIZU(D)=0 NAES
(L) o #n, A2, - e 8, MOAL =D
oua N
i‘? ATETS o
T =) So
M[nl{,A»w)=ZU(A«)

Nn<

DU : Alset U MiA —> Co@T o o yosusme

) M= ud)d=0 A
Ay =

A&
G Ay A, AP O

?
7. 00

Cg?”‘

A LAMD) oo AfFun



Auppese 8 U 0 sami~ AMaepvo

mMm
Dofind | Aagckne tauﬂul-ed\o«(]("g I axcm:{;g‘ M’) Méi"’z”vﬁ'@"'g’"?}

Tweorw ‘(Buteuiou hmasew) ok | S ke o g@wu'—A*lﬁabm u% LWesthr ef

N And AL be o | vweosuwre ol €.

Thoum tuin O o wuigue wmt-euniou
{T’A‘ e A kD A (X)),
Mease. 0N Fr (3D
JX (YY) — Co,%°]

W,L@— L o - finite 08U A (€D i
ol o UAANQUQ  @MEeAni@aA ¥ o A tu“‘(“f)
WAL | A ¥ (el wvwisonue e S(R)

te: 8 d  poud evdkeuion hosvwa | v uaunas | (ool s
(&b_ eond | p ion Y \m.vou.])

QAN T
Ral: (i) Measue &uwva., Ay o tasii (TRIM tnieh)
(1) Reag A-w»lasrs{ R
i ?rdbo:bi\i\-a , P Dusnet-
prowdf : emonise

(5, %, 1) = vuonne  spaise
(D%, P —> probakiiiby  Apace
Complet Aap of eoue Spauo,
Con, T, M) > n caued omplete B foluswite Woldy :
Suppene  AEF ond ACA) =4;),l—uwba Be = N BEA
ewandise: Poua W“‘U&M wt oureble (Kiwt Hinonce \feh)
—2 L
ok :
O € = couter cot- € RCRD
mCe)=o
(cudor el
@ oxd o BCR) = cord of R

®CIR, BCR), M) 1y not wuplete (°: C W r&l--—u)ul—e:oée -
buau an € € Bl

e\ buau
Pced) € RcR)
lout (Ped) > |8 Ced) )
*

® (2%, M) = viuorun Apate

)



N = {g\&sm wuw NE$
ol AUN ) <=0

=éAur5\Ae—;w Bep 3
\ehou o %

[

oY (JL, '\@, M) W woargdeore (tev»{)l,o,heu GFCJ).,“{-,M\S

§+AZ

© (R, B(R), M) — (IR, (B?Té), M) i, oplete
BCR) ={AUR [ AERwR ee/\/}
UALL, /\f={ B‘ B<S N, NERBCR), m(l\))’-‘o}

e(i)=d Cie)

TP T g

CR, LR, W)
Rb2igue vweasue Lpare
Lowt -0t Dist fwn  F i wuk
A*osouu—*{a“ U Y. (S X?iL—-NR pif FHR—R, S
P(XSAO=F)= [ £ (£Dak
£ 0 couea tue @1@1 g of X.
Nete © £ ) ZP(X=%) =0

e s V= dv{abd|-osa<h <aoj 1 o Seani clam

por e € buoun A =(Ca,, 027}
Y &eR | uau B =(Cbi, b2l

cuoauu ANG =cai, k2] Y-
w%wf
an  (a, b2 1€ S
d e
> ANnB e X
wow U e fuom oo,a, IV (8y )

e X & :
() ACG-”S/:.'\S wa/,s(wwxak%uom



6™ o4 :
peead:
wout- Yodlowuw ywasiable

- Mo, LUk .V
- ity fwiou & a vV X
.

Flatd= | ﬂt)q’rua&- . . -
A JoR (wvs\hd foukoun & not wige

T Avie deduy — LMDOZ(J

SOOI LD ML

COY voaolu | adef ¢
(X,Y)
F(xY) =P(XsA, YY)
'Ff‘)(l'd) :'22 N — ’2},0
®w
F(lt‘ﬂ’:f f f(s Pk
——
It [ YV uuo(wl ki ou

~WGaned  AQuity (N
=~ colineal  Aeatty v
—  Sydetiou

(e efNadas®  fHrwaia :
X ,e&uwa{.
N=g(Xx)
N daify o Y e Lous e findd

(XI,XL\"*(8()(\,)(2.3,1/\(3(1,)(2)) (NOR; Tl el
0\)

I e RE —e R QAU UBUOR
oL QA

£ £(X, X2D)—= - d.m‘\\-cﬂ fef (%, ¥2)
\>

WU Kol koiud otesity o (V1,2
CQ\_L_VQA_/%g&., %-TMM veduob(@s -
suppre Tl G asyg of fuation
fnlo0,] — R
peintiuie, udvoeaie - fu comorges to Sovwe fuuen £ poinkuiue
(&:COI"l_"'L) Ly -@m CZ)—-:-]—(%) an N — oo ’V'x.éE&,)j




P LS Tl —R [ =%
- 1] = oppovopriote. werm ou F
{fmicy , $€eF
Ufn—- st —0
F PO X —
(o 5 {w&_%_l ;ckl.w)s'x}é'g
._Pomiwko.@w%wce. woQ N p»o\oo&awg <{)§21\2uf-+ lle\-—X(I-?CQ
—AUMBat &{uca_ Lowavgeiite.
o i rwhiodil
(,ewa n@p Uy }
*uQu.% in cstalouti O

\Wporient ewes gy
p roloalni bl

(mapovteats fwioewia 2o LowX ¢
Shrb\«a foun ef (orop, Wiy
Coudod Uil Sprm

MM Suael Lov\maw__te :

ot {¥uYny Yo a L2guue oF TV depiud o o Pk Spous (B30

cd | ot | X e | a vaudeud Nesiodde debned Gt C..D.;@JDB‘U.QSQ.E&
Xin USAMUSNGed to| X oduvdayr ¢

U ,D({oo[ Lt X ()= X(w)})f—l

Zuneupe + Lul XD T F (0D | evuopr ok x=Y2
Lok POiN-wise

. B(Co,17)="% P(x=1)
P/L)=0 Co,])= P(x=1)=0
éz,) ~ LrgfRton al W Lite Cc=——V =

. Plwe \U\M Y= £(HU) *
(fwe x| tm f ()= ¢ N =
NEte, = Aomotimar - TERSUWM Vardcuor, u %% os IpVub ¥
W, bl o D § or YR F not— poriioe. 2o

é;::ggx: F Rwe LML

CM&A%&MJ.&_M_ Pushaboiuty -

39} & {ijlnm o X be o ¥N-& aepined e (2 €D ue Scany Xu
LOANMNSRY Ao X N pydioasidty R N2 0,

PLIXn-X\YEND 0 ap N>




p( [xu—x[>¢) = p({w\ (xnlWD— X (D) '>a})

Raaook . A LI wotiou 3 ‘(D‘\M.O\/f‘amng N e
wAA;Q-Qa. in mm:&, m\ﬁm owbaumq V\Amda.wu\ﬁu
u.vxo.p\o.md‘ad o voonuse.

gnonple : duppose x NV Ber (P

M)%mwblf (H 'IVT.B X(w) | Nz
XN =,\+ 1 )X o N2
XY B e Lequae o?- AN =
an:_[l-l-_lv_\ ')X
{Xw.])n?,
WOLD oy €70,
P(Ixu~X1>s))
= PLIX1>NED
Ane . &
No<z 7|
Pl x| >NEY)
=¢( \Xx{»\)
= 0
L a=ne P(lx[>Nng) =0

= P(()(M-XPL) =

L uug 0 pvubo.b'\wl%

N : Nekoy s@ Xn —X ip) Propakitity &

Xn —> X

/

2?&2!52(9 :
{Kn}( W a quame & coadOun NoMaR §.E

Ce—wa»rqtsl‘o X =0 (cor\sftmdnm VOK(G&)(Q)
X(lw) =o l-\{» W £ 2



box- 20
PCIXn-X] 58 ) = KK ) >2)

BBy
\<P(>(n CV]>
=1l — 0O ar N—>o
e N
Xn — D
e :

ixny _ P(Ko=1)=1
P(Xnzn) =1
2-

XV\-E—>| Wo

0 sotery 5= Vo fov n#N
P(lxm-ll>£) = P Xn-! RN IRIERT R

= Pl ¥uy 2 2 Xu<l
2.

1 f %
= N [cee)
N-17¢
P(\Xpn-11 > )=1P (Xn—l':—e)
= | 4+ P/ Xin4 =5 +1
L ( )
+' - ot

Moweeh | We | Wil aased bk Xn o vist

*bac»,a'r-\lx W

Qoo | Suppore 4xua'1“>/l V2 a gwe of vV wik men L
(E(Xa)=4n W)

Von (Xu) —> 0| o

n—o
proof-: (et £%0
P[ IXn—ar] >¢) < Vau(in) « Ul Lo -‘B’luoduh‘
e T
“-?o (@)))

N —20



Reowt : Luppste X X} o seq 7w wity E(Xn) =Un , cud
Uwn — L ad Toudlowu  Vaunoe,
P Non(Xu Y—=D Q@b N —>©
Twd Xw —= o
et W e>0, PLIXn—u)>5) =0 (Xn- L) >¢2)
€ L E [lxn—M)-]
2?—

Wi EL(xn—u)z]
=& C{fXn=v) o+ Un-ic) 2]
€ EC(Xn~un)Z+ (un~u)2]
= oy Xn HUu-u]-]

P ?
Rouwt-: © Xn—=>Xx,Yn — Y = )(n+\z'n—P> Xty

——

Mr: o —\J—S)ol n—ao

f’(le-Y]>E/Z — 0
<€ F( lyV\-—YI >%Q —=D

P(}Xm+\/m —(r+y )\ >2)
<P((xn=x|+|rn=y] >¢)
os Flx+v] e[S JIxI 419357
Pl AV B) < paYS T P(R)
P(lxn X | >€_> + P(’)n*\/ >£)
an Zr[)(u—xIHVn SIET AR {lxn~x1>:}u{ww- V1€ §
= o
a N—>c (A) — O
(B) —o
P[l@(n+\/m)—cx+\f)]>§\~>o



@ Xo=-Vn — X¥—Y

P’\@_{::—V_vxbw

S >0
P( 1xu="y0 -(x-\mn)
=P (] (xv\-X)—(w-V)}»z)

< P(l w\—x)—vl\m-\tl >2)

< P( | ¥n ~x | >Z€_) + P[n\/n—vw__%_)

con n—»2o0



8™ otk :
O

p

Xn — X |
OR SAY  Xu corEr Lo X ) proeamivig W (or M Evo

PlIxn=-x] Se)—>0 ap n—>

Obseve :
pr—’x o Xw—X-ﬁ?D
ROWE: @ Xu —»x p
£ Yn—=Yy
> X./\,i-\!v\-‘o—vxi‘l
P

@ xn —=x A cXu LCX
A CerR

praet-: PClcxXn ~CXx] 7€)
= P(\Xn- XI=& ) —o

1
N—> oo

© Xni-’C:} xZz¥&s 2

progf- : oo Xntoc  Xn—c g
> G-t 0
S X —acXn +? 5 o
Q0% L2
s xd#—c>f5 o
> Xn —P—?LL

$xe: X %Ua vV e 50 IMYD s e(x1yM)<E
/

Gwm | £y =) = Uwm P xsat)
W —> +°0 M —=>®

UWA ) =0 = Liwm P XS )
N —>-—- M=+
IM <O ot

F(xO< $/o = wsM
P(X<M) s P(x sm\> = FOMD <l

4 M0 St
TS E(MD< S,
= P(X>M1)< £/

M:ma‘n{~{\/\|) Mrzﬁ



PUSX >Ny ) <) rela
==7P< l><\>N\> < %2

@ X.AP—>>< cvd Y axyN

YN L5 XY g protoaioiuy

puvee}- : Lok ?( \Xu\\r—x‘l\>9_>
:P(\y\lxm-X\>q>

wWow an AM>»>o N<LEro
<.t PLLYI>M)<S

= P/ (Yllxa=x17¢ 1vi>M™m
(P(Aﬂ(&%‘)) ( / )

=P pANR)*+P A/)Qi)
y "‘P([\/IIYm—xl>2, l‘é\'SM>

< P( l\-l\>n/1> + P( lxn-x\>%)

ay  fuwl [F]1n =X =2, 1Y 1€ M
¢ {w)| I)Cm~x1>iﬁ

L M
& plA)LPO)

oy P(l\”lXV\*)‘|>?_)< P((Y}> ,\A> +P([Kﬂ'—)(l>%_)

%6
@y N—>®

@Mpeu, Xn f—‘PX_T\A.Qu{—M ¢>0, IM>0 c.&
PO¥nI PM)<e A eIN ( NN G )
FeR N e,
peel : k250

Siwe X U arN DMt

P((x) >mM)<§g 3}2
Mot ™M X
[T 1¥T w s'\u&% ALr2

-M () M

% P(l\(ﬂ-xl;()f;b on N~
MRt YO 'p) N —=>m OUDD
ar—&i's *M%'DM.



new P((xnl ZM41) =2 (xn)y M+, IxIsm) + P [Xnl M+, X >M)
< PIxXnpl> M+, LXISM) + PLIX) Y
S P(IXn=x|%1) 4+ PUXI>M) <t +¢

—0 mn-AOO o

o IxnlSht)l > Ix1+)

= Ixn)—1x!|Y)
C IXnn—x)>)

= PUIXAI>MA, (X(EM) S P (xu~x]>1)
e, P(lxnl>M41) <25 Nz

Xty -o. XN 4 O  FOxdow VOrabler
W i [ =SV2. .. N
_AMP <.t

P(lxel7MpY<s <ag

m:man{m,}mzl”_ M- M-H}
S Pr\Xpl™> M )<2E A NE N

2 f
® -t x = x2 LS k2 (Sirw\o\, o cmv)

= Xv\—'}(i? 0
e
= (Xm*X)Q"_’O

P
S X +X2— AXNY —>0
LW ‘ip) an—ﬂ( & MRV
o xnVy —£s xy
RETY P
XnX — x2

e
S s+ x2-axt — o

> Xxnt—-x? -i»o
4
s Xpt — x*

@ XV\‘_E—’X P
Y —P—»y =2 XnYn—> XY

&L@.Q{?" P((Xn‘/m—-x\/|>£) Xn B O~V
O
"-'—P( | XnYv — XY + XAY —XY l?é) 69(;)<,, yn:{:]\“ >£/2,)

+P (1 xnY=xY | >¢/2)
—> & n —=>°s



ook 1o of lowe, wuaoss : (NLLN )
ot $xn} b2 a seq of irdeprdark ot stk to.ud bt puss

¥V with wuout 4 uan MG"'\
_Q% —P-r,u wolg £a~.Z’><°
| =

No R OUY  oist £ ppiid-wiiw e
ECXF)=U ALF

Sn:_ % X =2 M0 a yosdow Voviable
1=)

Znouple : X1V Bey CP)

Sxuh o (rd leeyurouwmyg

(XN =))="D
P(XNZOD=I~P

E(Xn) =9»
HH =€
N 4oy N Lvepe, QNUD'I@L\
mm\'sugg WLLN
oF SX0Y o a Sequeus & nd yedtouu Navdasa uitu,

E(xn) = U
VOAC XN) ‘?“‘)‘ AF Ve We. oul

c f\m R swo vdomv:qk >
et

)
peel-: wae o= Z

.

let B
WA N 2X ) = X 4 XA
N N 'n)

(.}
i

E(Sn) = a M

PLO - mL>e) = P([Sn~ﬂul>n&)\< <L veon(sa)
A

ns?
04 0, ( X1+ K21
S I NCxT) + T oVl X §) = N K| ) tNO*(¥z)
1<y +a e (X, ¥2)
var(Sn) = Wt +o oy x7 ¥y e ind
ov P((m-uw) >ne) s NE&ZT = o2 —5p

van(Sn) =ves (Zx7) <

0'2_22 N i&..



nNee :| ind = v X, Xj)=0
v X, Xjl=o [ Z ind

| Lo i(\dopw&eup O et veguired
IXaY <& fov £ £SOV (XT,Xj)=0
T
@ E(x?D= 4 (
@ von [ x?) ==?
AN o
SN ——>
g

LR LD MO\ Mwm%
LROUCON (9..».3@"- \weasv\/um,!o

WA A URoEQ\ | concl i ou
o @ea ind



Q3™ oct-:

WLLN:

n
é)(v\’?l“” d altu wwou L. Tueu Sﬁ —f—»u (TEVY Sv\='ZX|°

1<

URAKRL  LosiQus K WILLN

éxvﬁ‘t\»/ e INCL WLtY  ameawd M,
Vah &2

s
L —s MU
W
L uppode  Xn fax cud $R—R . Twou guoww Mat
) Elxn) = £0x)
Xn—> X roous ok

P(I¥n-x13¢) —= o
oD NN —¥°©

Pl Cxm) = §CxO\ > ¢f) —=o
can O ~—2 Co
pe 973) Ad>0 s.©

\:‘!:C?L)—S(‘o')\(S (FCITSVIVER
=yl C§&

£ ey otk | FeN £¥0, 380
sk
(O = HMNIKE | woousn | -9\<§
Sapneae § o \demv«q A ok €20 | Tuaeu
JILro S

HEEDEY CHE R R IVETSTILET RN

Ad | X —E—?X
(- B(lxn-xI<§))

=PCIXa=-¥[>S)
W N—=>L PCIXu—X|<S)

—
Or P (I%a=Xx( <¢)

wl
on N —>d

{wl( X fwd = X () l<&j

< {w \{—(Xn%e(x?kzj
U2 PLLECn) = FCcadILE) 7 PlUxn-x) <E)—= |
oc PCIFcnn)— Fndl>s)—=o



%tl?—fbwukbuxm&—uxda&ww LuBLo Ofae  —? dove
(‘{EA(_@Q,-W\R %MQM&W‘D&M

AVE IS LM
( Ao (e Loug i) p\obaﬂa%)
AUAODF Sute coudvgease: | Xn F X
P((w] Xnlw) — X(w) O.bﬁ—%"o?l) =]
Guivaleury, P({w) xntw) —> xwwd ) =0
tvouple | M. = Lo}

T = @ (Collj) CQ;\‘ lp)
PCA) = rxcﬁe)
\D.bsau.a. massue
-{’)(./\11 e Knlw) =wl | e

’\>/l
Xn bo) —20 Y. wé&lLo)n)
— ¢ w =
or Xn —=N | poruk wke
N

AUk  VoraotoAam
N OOUIONQ.

Pop oL ¥ B(Y=0) = P(Lo1))

= |
P(N=1) =pd11) =0
Y — O casunipdt sw.m;(t

W Y 0=X tuau
Xv\——%x

P( J w] Xn(w>) ——?ch73>
= P(L‘o,l)) = |
NetR | Xn(D | > Xx(i)
Aokl : X 'w Lot Yousteam Varaiite osd | X & ausuule vudom  \aniosle.

Tuggem © X 22wk odostsuaty 44 for oy €5 P(va/yn-xpsg)

Oucte | Aa{w [ Xntw) = xw > § =09
Gw v =h(\U Ac =5 | we Ag for inhnitey shtan }
Sl kK=v
P(Gw An)= P(K’ﬁ pn) = im p(D“Az)
N=[K=u N\ —>oo kE=w

oy Louk (9-f-— /owa.(btliig



o X ks Xt x

m—flﬂk € >So

P(ldn-x1>$) < Pcl:gn{l)fn—kps- }) = P(KG:AA—K)
-;?o oA N — X
(%2 e maan K An)—=0)
X A.s
M' (=) ¥n _—;giwl Xncw) —9)((,&)% > =\
”*’P({wJ Yn(w)"'%x@)}) =0
Oeuste, A% = Lm Au

U we A% aw Aoy Xntw)csuﬂ to X(Lo)g

Ao —> % _ fpr €>0, AN S.t&
il owé g Un € (X-¢, n+E) ¥ N7N

nu—rox . BE20 8 A € (u- ¢t ) for ingm«ﬂ .
Y A= Loam A s éu.)lt_oél-\m fov {0
o WEASD Wb for infindy vvauy n
= l)&/w)—xcws\va for inf oy v
= Ynw) 2 x(w)
Oor wE {Co\ Xnew?d -—/—9)<ch3(
=2 P({w] xn ws) —Ax (w) ) =0o
¢ we At Dwe Jw| ) ~= riwd Y
= A% ¢ (W) xntw) — x(w)]
PCAD € P({o| Xntwd —> xcw) =0
= pP(At) =0
=) for gy €>

D
P(At) =0
1IN Poticutos: Pc#«""”) =0 , Me IN
Aym: Uw {uul\Xn(.u.ﬁ— X(uo)\il_%
™M
%
o |
() Iy =S
M=) =
st A=;§J AY™ To susws  P({w|Xnto) += Xe)}) =0
=)
Lat W €3 w| Xntw) 7= Xlw) Lt



M Xn(w) —4= X))
3 $>D 8 F

for iﬂ-ﬁnl‘f‘wud Oy n.

fov €%o0 | IMaet 1 <8¢

M

Tuaetee  [Xn ) — Xcwod| > _n!/T ﬁarm.ffv‘.ufa mn-
P e weAV”\ﬁweA-:%ﬁ-‘/m
=y
d
v fw} )s)cbo)#)c[uo)?]—A—

= P(fw| ¥niw) == xcw)l) P =4
2 P(fw] xnlw) == x(w)J) =0
ST X 255 x

12U Xn —55 x| eud \/nq-—>'s
i MO 1) AX )+ P 22 X @Y
i) XnYwn | —2ds ey
i) f¥n) T2 (X)) o £ @ oa
' a-S o t- (.'\MAJ.'IQJ-A
i) Xnyp > XV
ce p( 1w Xntad ¥Ynco) — x<w3ycw)’5) =

on P( Lol Xntw) —= X(Lu33 ) =
£ (] yn () — Y (o)) =i
D P({w\ XN YN (w) —» x (uws?) Viw)))

% P{eo ) xntw) —» x(w) ]
(XV\—?K g Yo —>Y > 0§ ) V(W) ==Y
= Xvwiw —™ XM
i d ! ~:"(’LXV\‘M-—-"><m‘/v1)
P a.s ( ’ Y Pl Xn =X O ¥n—>Y)
el t Xn —o x| IRt | Xn > X
#A.S N = Co,1")
(V g ) v = ®(Co,17)
P =M CAD

dopins $xu Yy, e folloging -
Xpw) = - welo,/]
X2 (o) = [ ;) W€ Eoz-'ij
[/] .
we /U )
)(3Lu>) :—'{ 0 ; we& Lo, Y2) ’ (/’" j
1y WELY, ]



)(,1(00:2‘ [ we fo, L]
7)
o SBEEN
Xertre) =5 115 e [Yu 2] dete: AL DY
st {ijé—d—u.u& ( } E 2

Yo (w) = 2“{ W€ [ Va,3y]
0, OJud

Xq(wW) = (| we[3u, M

0 ol WO
U tasut W buu Wy
P(l)(n-o[}g) i ——> 0 ap N—>0c0
2K k=2
Frefiea ><,,1cu.>) lc@ep&@u«fu.umh Buw 0L
P(%wl)(w(u.)) —~—> Xcu_s)}y =

o XV\—%X #)(Vl‘ex

(AU e oug to probelendtip )
f e, N2> NPEX A L>0 Ok
(2 —P\<S DD —F@d)<ce

or  (A-P[<E-L D 1 (n) - FPOISE
h 2 N EeIN

(L))} Xh"(j?pxca»\ﬂ-—??o -
t N —-P\ s / e LoveA &7 48 =
NIk + for | P([x" XI>8&) —=0
o, P(\Xy\-—X\Q> 2\

oo {wl[xn=x < & -5 }é{w]l{—lx;ﬂ-}ffglf
= .\3 w)an-X\ﬂﬁv)’i { \U—th)%—é;ﬂ}

= {“ \lxn—x\<£3 \,o\ LECXn) — RX)\<2}

> P({wlﬁ(n—XKJjS w\[{—tuw)—f,—Cx)Wj)
> P({wl(j—(%v()—j—cuﬂ>£k>——-?o
0> O/



as™ od : —
Rocad . <Woevm | Xu —23 x U for oy £>0 P(UM§an-Xl7c_})=o

Wh: YnEsx > x, Lex
But oumse ia vk hue

enaple . . =Co3 | F=@(LoyT)  P=mlAD

{X"}n;; buppme. ak<sn<af*! fov towe &
N=8F 49,
s L <2k
dohve Xcwd=§1  we rh L+l
n O;Ol [./2 J /h]
o P IXn-O[VE)sl —0o [ for 7, >
( SRBNE SR AR N
P o N—> 0
Xn — o

But Xn(w) +"0 Ywé& s

TULOVM : Zvn X t@;f— L,Q.Léﬁu.a m:quo«m j-_’c(uk} of- 4 Xu¥ tuse ewiar
‘ funiu Setios ”m}g' X 25"y
(oPhowl emenuse) r

Y Xv\—p—ax wd § v oo wen SN uo fCKAB’—P"fCX)

\ln-“-fCKn)
¥V =4£CXn)
TO Suow : ;\.,. J—»y ARt f\lngﬁ be a Subsequare DG-{Vn}
\,nb: &[xnkg
{an_‘] v a&umzqumwf——{XK}

)m—P—?’X, -(YVIKS how O Sumsag wniUa

RXNe, T s xp, 2 x
My § oo teut jakion §(Xp., ) > F(X)
e, Yoo 222V By fus Last Avoorm

IYn 2>V

Fwt- Borod— (apae i 2Oumo. ¢ -
oot $AnY 10 0 seg? f Ul . Seppere PAN) < 2o tugu
1 n=1
Ll o PC L A'V\> =0
PEQ#- s P A—V0=PC(\[’)‘ An)

< Uw (éf@@) =0

nN—>o

Qo
nZ P(An) < o
=1



AR é)(m_z(nz’ P Xn=n) = %7’

P(Xn=o) = (=L wuse Pro (ﬁvud)
e £>o P(|xu-of >£)<P(Yvu——w)

)P(\Xﬂ)>£)< Lp —3 O)ﬂ—’PCb
N

P
Xw — 0 To dnpw

for AS: P({w/ Xn—sx})—r
Unig ew.ﬂ-bovxw cg.».tewm,vmm
HZPCanWi)(Z 1 <0

0= )P
{-\mLQq‘mr P2
=>P(b.nn Am) =0 ek
Xn —= 06 P>

(0" P(/UM5XIA X/>E_})—o D Xm-—ék)

U oA feur o S ) N ¢

. M{Xn} | b2 O gequaus f- ingepadorlt Yeualmua  Voguobded
USAU wu.ou}k ok E(KAYSM -“J'f\7l Twor
S .S
posk : wuoq M=o ab  if %D buau
YN =xn—se
ECYnLO

)ln (>} —QJ.EXI\ "?,U,

?“‘%”"") >e> < E(.('n")’—‘.zgfi&r)

] n’l—az T Ne 2
[Sniyné [ v levmn 0)

Jwoaorz ¢
NEMEE Ol s (B 0P)

= (.XLD o chq) Cl") = \} E(x")
o P[50 o >t ) SINEGaD S el = (o

NEel w(\s,z Ns2
Oo
= lzp([«ég}m)«Zg;_;)—»ao

U caunnot wWe.
(NETURIF-¥.14) ¢ Xe VY fmt Govwat  Yemuve

P \x1>e ) =P/ xz>,¢2) =P x*38") < 5’%@)
e

= P(zx/ re)€ E(Q):‘)




p( )g_m “)\(g’rﬂuus"u)

n
Sp=2 XxP
151

ECSV\M) =E( ZE| + ZY!%(J, + Z.)(;‘LXJ?_)

N Sy
e ™

= Z (X4 + Z E(Xl X5%)

#J
+ 2 E[Xlxd.)
£ L--\f—-

< nM +2 E[¥)y+o
(£ b (au) E (Yix;53)
ind :  =Ecxi)ELX)

now,  ElxAx?) < [E(xMEX) =5
<M

&0 ZELX,Z’XJZ) £ 2cM € cn™M
124 or 1 #J
SCX1exate -n)

= Wl )
“‘.\l 'rz‘o. . .‘K‘V]:
S, V1. T

For X;Z(’f(zz s cnt
no o{-{-wvu

1o ECSM € nM 4+ CM

2P [(SM]5s) <€ AM+ M = M+
(l n | ) cuny cun? nN2ch

%ZP<,,3_V\?}>{)<% ap poi 2 psiS

3&1)\3\% Fnlk bovad L
e Liw wl |w\>&2!)
> v 2«s o
Nt : I MZ0 o dghine \/n Xn —L L

C Vn) =0, {Ynl ouR, iNdependout an {Yﬂ}(
Ol m&epmm



Qe put—
Q2 Xn Try Show wial [Xala— IX]

o an—"x, PIXn=XI7£) —0 aa n—=>ce
o Swoew: PCILXN)—1XII>¢D)—=b ap N —rco

for g<ll><n\—\x|l<\)<n—)<l
ﬁPCllxnl—lxn d <P<;xn x[>8) —»0 08 N\ =%

(% $eo) IXal=X11 76§ £ {w)] -1y 4 §)

e {xu} o iid  V(0,.Q) < Loy sk N (0)9) | souws e

mans Xy X2, ... Xul __(’_>®

X0, Q) \
‘1\'(')(3‘ { o , AEO,Q)
o 5 ol
Wk Nomand X, .. Xul
o Suow: Ynfr

(b 2> 0
PLivn~®Q1¥s)=P(YnY 8t~ P(¥n<e-8)

Nete i QU XS s ot Seaanl
X 1Y Qo {-d S0
O YWweaus
KW D= y(wD Aw

u0os otk el Fx (D) = Fy(w) M ed

€= AN N+t 0,1, .,Y\.zl

wow Plynr o€ ¢D=0

2 P(Yp< @-3)
= p()q (Q-¢ ,Niz2, .0

—pcmx. <@-5 1)

1=}

—Tr P (xi<0-Q) (P Xis o inepecotr)

(9 %) —> 0 QT_‘_-Q—:N



wme : X} oo id us teusw w(\'tﬁ Gu kol fo)= se‘x-uszé 8

o ¢ Ot
Suwow e 0 P
¢id ( Sy T2 (1+9)
|l
i Sx, .l —r &
> A $xu) oue tid | wim | FO) = e e =X +8] 0o
ERNE 3 SAuie

G DR S N Ax

—-n Y
PCxsal)= J‘glt—)cu-
-

0o <0
E (xJ =‘S'¢{-cx)dx = 5 e™® 1 € 5 A
o

—~0® ) e"‘t +j(] -w]d“]
=e° L~xe % 4Je-:a«]

z e’ [—xo_"‘"— ""‘]
=T o- (—9,0,/@—}7&):]

E[x]= &+
& b& wLLN 3
dvw —> 0 +)
s N N oo

N mind x, X, .. .Xm’lg &

Na= "Y“V\{‘X;‘ . XV\}
tulou

p(\n-8&l7¢ ) =pP(¥n>0+¢) ©

+ P(\VS{ED

P(nye+¢)

PC X200+ ,x =12, .N)
PCA$xi> e+t )

= \‘fxf];({xwms%)

|

"

(



I)

B

e+¢e
z\_\ [‘*’“ =]
LIS Rl AR T

(WP([‘W\-OI>Q) -6

eme XY cuppme  mar \Xk_\ £
I KEN

H Suow: ‘-‘—V"%-—P—?o
AL ‘SVV\T \:_:{ (S ¥\ S.)\_E\Xi\ <.%2 maxlx:]
= maxnlXi] =Y
R 2 >0
P lﬂ}?s SP(Yn 2£D—2o0
C N ab N2

e - Lot éx"}nw be tid 1wy st ECYZD <eo
’ find pvololdility 2imit o

Lo - ~Clﬁ§ ¢><3>z

L 3x*
n Yo =X,

{ynkn»l
Fy,CyD= P(x;2<y)
=
= [ €00 dee
-y
93021 o ftdl coita ol oo

ECY) <o (EC1D=E (5=
= B(N®) =EW,) <
‘En RS EC Y= ECx)
bﬁ WLLN | E)c; £ ECx))
NeLo %ZXJ ~(L3x5 \* 2 B I~ EX D)= v (XD

Ba WLLN



o0: $¥u Y wuae | PlXn=1) =P
2 P (¥n =) = 1-P,
G fUuouo ’cv\oJ:'f
Xn —>o (‘f-f Pn —0 | 04 N

LD Supfose ZPn<e0 | Doos Xn  wowug a.3 ¢

() ot £3%0 = PL(xn-0[”¢) SPn™0 op N 2O
Ph—0 an N2

(i) Xn%250 iff Mivo

—_—

P dim 39| bn-o] >£]) =0

as SP(Ixn|7L)S S Pn<w
> ecgmdlxnl> €3)z0

P xpn i

(o2 Suppre  Xn T2 X, Shew brat Sl $Ouwshiy in prolability”
e Outor (M&mﬁ o fuok
3 2 5>0
. Woue P(IXn-xml>5) —>o as Nm—3o

Rore  PLIXKm=Xal38)=P([Xn=~x K= xml>$)
< Plixn=Xl ~+ IXnn~xl>)
S Pla~x|>%), +P(txm~2<)>£/9

—? > —>0
00 n\m~>

M Suppere Xntsx loudl xnwd Sxpei(w) N n, we IN, =2
e twak | Xn'E» x

0d Xprex iff A SXne ¥ ok Xnmgx
e {Xﬂ?) il.)dzgocx SUA.S‘..e_q
3 .5 <
pl{w) é@a))m@: X(w%{):l

we {u)l lgﬂvy,ﬂkao) :x(w)j

0 XN & o oo inc L2y witu | o Swoseq 8.t
XN (W) — X{w)
%Xn((ﬂ) —> X (WD)
D PI1w| A4 (W) =xtw)] )=
S (% I#_f;vooXn w }) /

> XV\%X



tuond Bowol utetti Lemuwug -
{Mins itd @M 2 0(An) =
Supfor Nz1 O Seq Ofipd ond. ( 0

PC dwm M) =1
QW : SuDhme 4Xn11 one ind 2 P(xn=n® =_\%
P(Xn=0) = w1
.S n
adses Xn —>0
Lot &= Ya tuem o
T P(\¥a—-0]78) =5 \ =o0d
=) n
p=d ) xnl7€]
2 (8w An) =)

BL‘ Ao p ¢ 2Quumo

a.s
P Xwn > X
Beke ;. ¥n—20 as  pP(ixp-ol78)s -0 asn—c

-S
on x,,\a-(—so‘-:b)(nibo
W | Xwn to cgwa a.f | F | Lon %o L@w« £o O.



29 ot
PUMBAE  guse. v = wug 10 probabill
LSLLN)Y & C WLLN) t

Uowoveane. i dutmbutior :

Xn tb X in ABkrbuki®u ap N—>® Y-
Fan) —= By ok aut tlemMuaity peint x of £ wune . ond
QAL cisrilowtion 1 & Xn oud X Mgk
Yn L5 x o xn = x

AT ®<xn3 'uo..seat a} qouolOms  VUMObe wln - -fw{F\H

— O i A<O
5 YN
APin) —» FA)= [ 0) x<s
I § %0
(Foao vaud Ak fuatiom )
E wwrponam 2o X =0 puse prY=0) =1

Lo o
YXn —0

X=0 pmoow N el

1 X(u>) < i E%

o F(nw)z ) DJ x<op
1 g W7

6) %Kn}u be g0k of ¥V
FV\(’U:{ O J a<n

) 5 Ao n

Fum) — 0 ~ xeR 6= F(WD
0b !/ N—Pco
, e linay- Oﬁ. En U F L FO=0 el
oa AW O '=p ,
N—>w | £ u ook a dut fraliou

X dwes NOY- onug in ol
@ Faln)= % 0 5 < ©

(W) s0sx<e
l&) i AW

Fuln) > Find) =) 6 5 A<o
0 5 60&x<@

HEEYR Y

= 0,; A<
5 A 76

l
W F o a b oy (oot N X =S
° Xun 2> & %



L n )

Fan (n)={ 0, M< Van E.nmcw):g 0L %< —Van«l
3 AyYan Ly A7 N onts

Faniu d)—> [ 0, <0 =) Fant () — § 0, x <0 = (= (oD
L) % >0 I j M70
CNot a Q- fnHoa ) CAUgt: fupnon of

Lonit XSO = )
Heo FnOn) —>® OO o ol ontT poinis

eg- (=
FACo) > (. () W O\ca.%cu © " Yot o
(Bubury point oF C£.
d.
Xn—0

Mok - (D unes dRHmklou 6@ AISEwEOU LOUMRGLR.
Raulk- | o tn probabititg =P (g in afshiaukHO
P .SpreazXn-P—PX.le—FV\,FdeMH'{Wf“Of Xn oud X

VAP
UR WOL b Sus) Fu(n) — F(n) ok aun

VYV (VEVY it " g
Lot &>0 W Fe 9?- X
TINo0w : F(n-£)< uw Fulnd € Fix+¢)

N\—

Fni) = PUxpSn) =P(Xnsx, X2214ED +P( Yy <o, XSA+8)

M ><5M%$x4'-’4—> < P(lX’XnW&)'FP(XSHz)
w AaFfs %t A-+¢

FOt-¢) =P( X <$o=8) =P XSxn-5, XpSx)
+P()(<x, 3 xnso)

< PlIx,-Xx] Y¢) + Plxu< o)
F(u-2) £ PCIXn=x]78) + Ep(a)

D FU—4)— P(1xn=x128) S A(n) < F(110)
+P([Xn-1)%t)

S FM-2)E LW Fuln)s E1+8)
N=> 00

< -~
§ 2w o point of wﬁ?wees:f’cfi’f.—j% UR el
N—7r00

'\)9_{"’ %u.u N PYOloab (U n
( WLLR) ' h& & % ( Cc.u')

Resudd: | Xu =2, C n 4 ¢
(¢ o eocint o aipcouinuibs )



pwot-: Lok F be a ik fuuctiou ¢ tuun

Flad= ) 0, u<c¥— point of
'IREA 7 Mconﬁrwia

ot €20, P(lxn-c[¥ 8D =P(XN>C+s)+P(XNn<C—¢&)
S \—PCxn SC+E) + p(xn<e -%)
= [—Fnl+5) + £En (c—2)D
Q —2 — FOLHE) + Fee-%)
e Kn —Fc o CHE, (=5 oue point of kot off
L PlIXn—-C]58) =\ —%)-i-co)
of Pll¥n—-clve) — o
X S

Xw —?¢

Nete : Xr\—a—>x ol X‘«Awn$+(-‘bﬁC3
s ooh euu ovuy

¥n—>Xx | for X (conit)

)
fFor C to Ye a wut Yodour vomble

# FCx< C)

Pornt 9f; Mwnx—imﬁ\'a



15 Nev
UoAL AgR. IN ST DU -

Kni—>x g
X n owerqes in dbioution 10 2 if FAOL Ww F) ok auy tsaa.
POt ‘X‘C«;? £ wwus M ond F ona me {—"‘Gi-xnod X
s peariaty.
Repult- : Xn -5 = Xniﬂ(

Xh — ¢ =>XnL>c

eMR: X o XV
P(x=1)=rp(X=-1) =

dQ,Q—{\u. Xn=X Aaw
JBor | Xa g in M\‘z

f—'(%\:P(XS)(,):{ 0, |2 <-

Y

Vo) -l & < |
] 5]\ e

Faln)= Pl Xy <o) = ch):g 04 <

Va,ulL 2t <1
PN X

L BA)— FOO b s wER
Tuodfoue | Xn—2—> X

i If ¥F-X, wuee | X o tome QA oo, bue
A0eA )(n'-d—)\/ s

(-3

(V=)= = pP(Y==1)
3 =
F—YC?J)={ O 5 <l
Vo vds 9 <)
IS %]
= E(»)
= Fua)
&D Fan)ﬁFq(%) e R (ak oy MM%, Lol
X —25 Y
sxe: oloes Xp 4>y ( Sarme RN dainod abou ) ?
fox )(V\—e—?y
ue  Loud. Maula
P(n—vI[>¢)D
= el al%nl¥e)
‘;Pllknlkifz)
<2 £
§or 'h;u.,qu P(lxnlY 1/,) = _l——f?i't_,:] 20
=1



P
Xn —> 77

-
e )(nixj\fn——>y
d
= Xn +¥n == x+v ]

fov Xn=x

S+ P(x<=))= Plk==) =)

2.
YO:_X c’
Ye-x tuw D Xxn ~d—>)(
S Yn Sy
(M’ﬂ? 22N
Xn+Yn =aX
x +\ =D
A
Xn=+Yn —=> X + VY
Hn(A)= 0 - 72< -2 Rd) =
2 s —ASNU<K2
L v | %2

SWiskui | oot -
- o a
Suppme  Xn—> X | oud ¥n —>C cuan

D Xn+Yn = x+c
@ Xn¥n — ¢ X

ALE {XV’?JSQEL‘ of- wN Loitu QAL £ ap:

Eatd)= [ © 5 e <=n

"  ASA D
n

! ; 2D
twer | Xy cong 1) du,;\..?

PR for 12 i commpd 0 L

&V n—=a
i Enivd — -‘2_ A e lR

F(7D=Lz A 3 eig
oMok a Qid- fusikiess
Xn | dwes Not- 09%6 {0 DS lbui o



gt : fxn 3 1id  wuar | XPVNCO, ) T

N
Xo =135 x{
nisy e
from WLLN || XN ——> =0
— @
or nw—>>0
e — A

oA Xn —2v D Xn —> D

xR : {)(v)'f! td. V(0,0 &£ yn:(miné&(,. e XN ?]) XN, uues
wer oy M n (.evwa iNn aipfk.

2xny rid v (0,0)
P(Yn<9) = P(n mmSX. . xnl s tl)

= P(mfm’x,. CLoxnh ‘Q)
n
= (— Y >Y ....xn>3d
( P( X122, X2 3, 7
=1 (@f_ﬂ_ " ecY<e
Z n
= J
O£ YsNO
F(yd)= | ° 5y
n | — (@-‘3/&4)*‘; DS Y<NBO
s
l J. Y7 ne
O» N—2co0 | — - N — |- (o978
HTa) (<7D
for N—> % Fy(9) — FH(9A)
F(9 1= © 5 Y<o
1-¢~3/8 ; Yo
Y= | e~/
[
L t
C’-QM\«&
a
Yo —> v St N Y tua mopaskiold -V
Wi ye
f“\("”: \ & 5. Y470
{Q
o o ohuuNg,

¢w2 - Suppsre  Xn —d;rk ons) ~§0v111 b o 208 Heqwume sk An—>2® Qb
ON\—>c0o
Qd XN i iUty 2
A 1 c.ema in pokobi ijo
-8

S
Po \'fn:-_l_ J\{ni;o-_—;\gp—P-»oé Yyn —©
an



'\o& &wﬁ.—st%’« BT tn 00
XnNn—> 0

Ao Qb g P
YNy — 0 2 XNn¥n —> o0

xn oy
an
ez Y Lequaie of  Soudem vosual(e it wwiw& ARty

&-n(vn:{ I+sin(amnw)) if o<x<|

o 0 otUuuse
CULLE : ﬁpu Xn owg {0 Al oy nok-. 1 Yes huau find tus
Eind)= u_OJ A <O
Ui j(t+5:‘wc2’l\'nn))dn 8o <
" s Nz
K %
Cl+LivnNTVMI) )M = 2 4 (-(&_(_QM%)
21N

(o]

(o]
='>z+[ = Uy man)
2T\ 2T

Fan= O, x<o
M oS W <)
Mzl

P
anwa L0 b

Elin) = 0; etudle
) 5052 <)

Couead et uontm
cecTl)

Suppane $xnY u o Seqwine. ef (L Yorwdm Afoavicsoles
LOWMA | yusoua M) R Uoviaue T2
n v meouu
Tl 2 XP-nte =t
L — NI(o,))
N« '
T
o dovd aluvation
fed=
Y
P/famu <o -—755-(%3&3:
— oo

1 g X2
ar &
M e R
N S



OhSUUL e M=0 s T=l o
M T 8&n A NCoD)

IR
B'a Sou of lovae. o
5370
3
CSLLN/wLLN)
ot
o S0 2o bur S0 niod
N
M%n( (vg

o Lo ‘L& btjNCt‘.);\CYGOW\i’Wa W\)

J‘V\(‘E}\\ ) —> N(0,)

( finitenon Sf Leord. Momad- bﬁ QLLMJ
e {Xn:'r ird otk ™Meaua O, vakiauee 1. Bind .Q:w_,bcmiﬁng cuM—og-

Un aa N—r® uobu.m. =%
\W\ |-\
Zxr
o dk =
?\\’\\8 ZXI —_— N(O,l)
Vi)

News b&tj LLN

ST P, E((x £)2)
N

—ECanz)-(é_cg.))

= van (Vi)
=
S T(irme,
o 2%_) =2 Ao D (Bj CL'\')
Un = {iﬁ Sxr :‘:’M)=Nco,0

{

}—, (i) (_% QU< eyl i-wwvm)




tne i x4 Xn 25 ¢ CC#0)
| P

o xn—?—v"

(ke —l’i)“?c B 178

: P (1kn~C\Y8) 206
| P(\Xn-¢i1>¢D —0
M N ~» D

(’(\x >“:)-P<(Kn ¢V ianC\)
ch.
= [xn-¢|> € (<l |xm>,|cs>~n
~»P(lw-c|>elxmm, Lenl< ety

SOy & PCixnl<ic))
-2 0

PC\Xn\<1c\) = PC Ixnl-1c) <o)
= P( 1C)~Ixn)>0)
S PCI¢c~-xnlvo)

—2 6

LIDRE
—_ -
C

|
xn
e MY rd | ki UCO,I)
Zn (TT' Xy >/"
3=
t Snpwo okt Zn u)v\;a in proab. as %‘13 G O
A
() Suow | tuadks \rn("LV\ Q,) —— N(0, ")
V\QUO\ A (T\' XU

CVUSVRE UMD (L V04))

2n U o TV
= £(1n) \Aq\-v{:o-f £ cont

LOj( 'Zn) = log C_-;_T XJ)_'YT



)

\

5 3 <
J < — =
L o % N\ I
x o] A
o l </ |
=2 ) o J m
X A 3 ! —F s -0
.M.. “ ) | — n ™\ _w
g | N ¢\ 3"
(. O m > T )
O - ~ - b o~
| P - mil S I M (>
|_||: 1 < T k_» 3 J s
.ll 2 F ~N. 11 1l 2 w f— —Z
e {1 o i/ LA 1] 4 ] Vn.. -
JH o NS
o ! o -
- = 1 v
'S

- —
C——

Nole = CLN ¢

Lo (z




6““0\): .
towg_in euntribudiou : (Raap)
o
. Xn —=>X $ Xn £ x
oW i X=C D An £

o e\ ol
* ¥n '——?X)\IV\—-?\/ P xn+Yn — x+V

S\utsk

TWOVW X~ ¥ i5f EEfCXm\j——’EC§CX)]
CUS AL ISTUVE VIS MEEZVT S

owof;u’mo-‘cwuﬁiz_rméun,uuum L&:appnwa
ARQUNIBM | Xn '—dﬁx ard i R IR Wit fuwson. Tuou
o
Qlxnd — §(%>

Row, ECF(YMYI—=E(F0)] . To Lnowo
:f—(\l) = & (94 (Xn)) = fo San)

ELHYNT =ELn(Xn)] h= Fe3
QA N bdad. VR, OusL Yn‘*l
AR q,o.x—

ELhivww)] — E Cul)]

¥ ECfYn)) — ELfCY]
2 Yo 2y
MWewart guoking fution :

et X be Y.V, wusnmat douonati fukiou (M&F) & Sapineash
as M _LED= Elet*] +eR "% i

NotR e,t“v,olo.,d\h)&xn%e\m My ()70
oot .'.Mx[(’) (A&.l_.d‘aa, \"\fﬂ%
Lo ma M&F g x emis-T ELet*I<a n aned o o

Zreple
® Yv Ba(p)
My (£)= Pe © +1- P, +e R

@ Xxm~vaivcn, P)
Mxlt—)—z ( )Pk (- pIPke K

= (Pe.t + 1= P)

Ne¥ | El[9(x>] =2 am> ploxi)

Elg(y)J= ' ™ gxdfcaddoe
—N



® XxmPoi(X) Co L
MxL\':):(;Z AN o=k g €V
=0 T

@ gme: olwoegde MEE o | ponettal,
pnett My (€05 (A MylEDS e ME+ Vo2
Fx )= Xl MtmppA
Theevwm : et X Ve a vV Subpose tus MEE % B fined 10 EIXE, fix Some £50
o

() EIX|K<o M EkeN
(i) Mx(Ed =3 gV g(x?) S”" [el<s
7‘17:
Ciir? My (£2 n Nimikest Ol 30 1EWXL oo ey Paariuskas
M) = 3 Mo led
LT

e

o0
= P E(xn+)
Q:DT

|
6

Oush M)ﬁﬂ(o) = BCX™)

ook (D el*Xl % (ex| "
™

[\

4P

Noke: e!®X e ¥¥+e-tx

3 ECQ'¢ XIS E(et® )+ E(e—FX)
BAL Q—uua. FVL a b wWwua

=

O< < ¢
oo
EC(et®) <o oudh E(e "EX) <o
— -

‘UQAA XYV
Coneniou  4ov ai‘\.-w 3 5
q\ E(e t5 )<

s Ele!tx) <o

=2 BIxn¢ W Ece tExI) <o
(LY
N

(i) ¥n= 2. £X xk —s et
k=o K]
UR wauk ‘o euuade,
or £ YD) — ECet¥)
s ue UQASL  dewinadzd  Lonwovgesie, tuaom
C

DLCT)
1Yn)l € gl EXI



um € yn) = E(etx)

N> n
S MM BX B (xF)=Eleb®)
N—> oo kI
K=o ° n
> E(etxD=2 W EWK®) (o 141t

=0 N
0

BT : X¥n—X & IXpl< X oo E()T®
waau
E W) — =y

Cru)d fwrn (iv)  ue haue fguue} sSues Lapenion Mx L) in BT
co, Mx (> o infin dl‘ﬂ-wﬁam\o- on\rc-('m desiNotive O
M_(E) tou be oblainad fim ko (<) torm-wurse oVt S

pe&‘m cudes. —> clo

T (Puoun g, Tngl)

RdDW-- Luppee | X VY cuR ndeperdonk o wuze% XY em in @ Nbd 4O,
P
MK-{-\.{({:):MX(E)MV”:)
Tuaoywm :(\)vuc’uum),ba X Ml toe Yodem vosdaoble . lJL

Maxled= My (L) fx 1H<e, €50
FLbu | X =V
PpUoous:
o My (> =e2¢e®-1D telr
e gingd P(x=1) !
o umgquaanm wesywa[ X VU PDI(2) an My/t- ):QZCQF-!D

X~ PprC2)
PCx=l)y=e-2()

O My &)= i_e,l: +|_qo_""='+ Jq@,!b Lew

l N= :l = = - =)
£ R(Y=1) L plv=14) PLM=23) L

b Yt oL
EletVIz-e [12)—1-'_(169,3 +%(e>

yéx@ P(¥ =0) =¥(Y=0)=p

) X‘\)efwe(l/l,‘P)/ Y Rinolm, P 4 X,V ot ndepeucnk
Ffind W aial- Df- X +V,
My +y (£) = MylEd My (e
= (Pet-+,§p)ﬂ+m

o  X+t4Y N Biulntm, P

aft!
Y+v¢ = Bin(n+m,p)



& x #0iCA), Y‘VPOI'C/\?J/ X4 aore indepevdend. Tuass
XY v Ppr(N;+22)
M%ze)z e, cebon)
4

(t)= gArzlet1)

® X(UN(MI,O',Z);\I'(UN(/U.L,O—ZQ) L X&M aon indepamdentc
tuou
M ted= Efetx ]
:‘fz*”’ Fnd olae

—c0

oW XVNCO,)
/NS g Ny, o)
> M‘/“”): Elfebttu+rax)]

My(Ct)= et M (4s) <« do
Hoa,qz x+\4~N(,u,).iu:_,@,'1 + e 2)

G)Mxtt)s(lqu%)eJ‘”e*"’ ter
W Y 2Z -
\.(m'Q@V[_(L{) 2z v Pou(%.)
X o BQ)}(%)‘P le'/‘z/_)
ov P(k':/) =P/Z+/Z;’)

=P(ly=bl,2‘-o)-+0(2=l,‘l=)
=p[\l=]) P(Z:o) + P/Z:.I) /7(‘1::?
WSKCM:

b, ced>=Eleft¥] pewr , 7= -1
=ECLdex) T+ PELSIN (ExD]
®© Ua- N auww eV
{ Wmd.

()] XY O )
N Pyl ED = d)x(b} Dyt
OxLED = NEIE X =Y
C i Laas enrym)) ix }
A A 1 h n .
@@&mv\m.\a Moo Luppose U Q seg) c@ =\ | QusL

supeer | 1™ v se, of xiv £ X 3.y




Q) )(ni> X uu
Dxn D> Dx(£> Mte R

[ Cowrrery Py lt> — Cbx(D for LeR

Xn——))e
Roaniod k. pv&a} b{L WLLN oust CLT s bosesd AL (Sutivits tauom.

1 = a
puosf of Swisky? ' xn—>x Yyn—>¢
T 1T et XnvfEn, ¥Yn+Yncvisp
Y~ F X+c NVix
Tuia Lok wee point ef; usuh‘,u:j %’.a. St

E(n-c=8 3+ PMa—cl7u) € &) € Fu—<:+£|<3+
( I\lﬂ’(-’)(glg )

C i)

4\
fo5'H e
Wb ey

fr n—=c0  P(IM0- (| Six) >0

UWMFEat-c—§e) € U (&n (W < um Falet— e+l <)

D F(n—oC—§r) SUMen(NIS Flr-C+d)
ﬁ‘-%m

W
LouLeole
cunont  CLeoR de¥o 8. Cr-c- e D,
0?_ ef Cu- L+£c)
SV LIY wuk F ow 826 o k>,
F ke K >0 ur ek

UM lnin)= Fx-c) = Letw)
N—¢q

Br wLLN, Sﬂ,mwm (DM(L-) oudl snew U

wA%bd) t’>MWPWOf—%QWLLM<“"°

CouIveld Livaidk arovw: c)> ngwwca@m¢()

&4\»\«9&1—- u Looud-
5 CLT cusd dewa <do N’”M

Quhkudk Yreovw SO @ <inJos o






