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IR AHPAIYRID RDOD IR DNV IYRID DIRDIV DIRID AN VWO )W INO 2397 YD DSPYIORI
DN PV AR RED 7 YD DRY NN 3N 107 ROD DIWAD ;PRYOD 71 IR P3P WINKD

O3 PN (2,00, 7 — 1 HIRDI3 13V N3OV MOV W

mMunN-INY MYn  2.1.5

ox 82750 b2 o7 A, B my TNy 2.1.31 D10

P(AN B) = P(A)P(B).

NIDND DNOYH DY = 17 1IR3 NINHT M0N0 BYD KD IHDMY 07 3om" 2.1.32 0o
OV NIPW) MUHAD PV MUK IOV INIYN DIWAD DR YT KW DY W3
NIV DIV IMHD 1R Y (771D THNAT? DIVW DNV D Y7 DD "N

2179 YINHD DR
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P3NDN? X3 .2 PO DI IMN3NHOD BMNY 2D

A VniNn 902 bn v B TN, P(B) =1 IN P(B) = 07w M2 2.1.33 9990

DNPY DRID DO .0 < P(A), P(B) <1 n 2.1.34 Myv
iP(A|B) = P(A) A

P(A|B) = P(A|B°

~

)

) -
P(ANB)=P(A)-P(B) 3

) .4

iP(B|A) = P(B
P XYY A-D noh v B ymina A-H 11500 ox 0on 'nda B A 0193

DNPY DIRID DIROND 2.1.35 My
DM N3 BY A A
O N3 BCTY A L
O M3 By A° 3
DM N3 BC Ty AC 4
Al = Ay A0 = A o) A yinnd

THIVVIO AN 707 TR ANRYNI BN RT3 TD Al, coy A DWWRDY 2.1.36 N0
PAT NN A%) = P(ATY) - - P(A2") o9 ay, ..., € {0,1}

AMYNA 0MON PNYa DN DX P DX '9Mwna 0mo5n 'noa’ A, B ,2.1.35 Niyv »ad

I C 9% DR PN BR AMYOI DM N3 Aq, ..., A, DIYIWRDD 2.1.37 Mo

AL,...,n}
P 4) =[] P4

i€l i€l

DY DIIPTNN D IR AW DN N3 AL A, DIYIRDD DR 2.1.38 MY
TR YO W BN W3 Aq, ..., Ap 1TY DDW? PIODY DTN AW DD N
2037 Wyo
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DOVDY (24, Ty, 23) € {0,117 DWOPY 9900 3nD AN 73 1oD) 2.1.39 Nt
MW {(T1, 22, 23) 1 =0} YINROD IR A;73 00 L [Q =4 35 ;0 N 2 T
AMYO3 DN M3 BN Ay, Ay, A IR BN N3 O (1 # ) AL A

'NINN ON qnivna a'on 'noa Ay, ..., A, ,INTINN 97OV 2.1.40 9990
P(AT' M- NAT) = P(AYY) - P(A7)

2" —n —1 PITAY POonY NN (a, ..., ay) TIY QIIOPI 27 NIAY O"PND
O'NIN DY N |uPN 190N INT ONN) ONIYNA NIDNTN N'0AND 'TD QNN
PNITA QSN MY Ay, .. AW UIT ON (PpITab w

TN IW N8N 199972 NUWAIN PINDP 'OND OWA NMDXIN NAVIN 2.1.41 194
NS 12'oNY 12 Y NODIAD NN NYWINN N0V NI AT NN DT 1NDY
1:8500% ~ NIN NOMWA 1IN PR WD 120N [NO ;1:850070 NN NOMVA
D Q7O NN NAN PNIDP "ANY NIN TN 110N 12000 1292 ;73000000
2000 Q02 Q"PNNY [IWNIN MYV NID DU NINYIN NYWINN)  200NUT
NIMOND'D9 NIYION DY NNTO NN PINDP "aan 2003 No'Nna NHvial

(211058 NHynnn 42 5102 ,2007-2 Nnnl

DYPN ONNYN 2.2

0 Hnvn 2.2

NN TPXPNANY NIND AR PON Twnnla) X Q—R wxpna NN Mpn mnwvn
SV MIHINDNA MOV NNOVYN MIANDNN NNDNA .(PVIMDI XY Mt ©»N»1a "nTTn”
D PN NAYN PN NINYHD MO MNAPO 2NN DY NPIdN MNDNI YIIND
m$2ApNY Own

X a)={we: X(w)=a}

ANINN NN @ DY OPIVARD O2DIYN I3 297Dy JIOY TINRM 00 MYNND )N
©°277N 522 NDD IVARY ;1D YNINND DD DY MIINDNN NN VNI IVAN 0D
NN

P(X=a)=PX(w)=a)=P{w: X(w)=1a}) = P(X_l(a)).
YNND DY MNANDNN NN 29D

(2.3) P(X=a)= Y P(w).
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w € ADR Xy(w) =17 300 A C Q YWKRD 9 yHSDD HHYDD 2.2.1 RONT
P(X,=1)=P(A) 7097 »R Xy (w) =0

N3PED Q=R DOYPNOD MY 3N DR DY THIWD R ¢ YIP 7D 2.2.2 RHONT
C IV IR MR ORI

W1 DYLDY DMIVN DIODY Py, ..., PR DIODY ay, ..., ad, DR 2.2.3 RONT
3N 7Y AN TN MPOD HIVOD W P DWW Yo P(X = a;) = p;
(179 DOADLY p; IV MY @; IO NP) THTHD INVT3D DIPDHY DIIDD 0D

WIPNOD (2, P) I3 N3N 3IMD Y My unwn X QR 2.2.4 910
a— P(X =a)
X9 INTIONDD AMEPNO IR

55 Dapnn MHANDN N ,0aApN XY DOIYN 0NN NYAIP NNDONNN NPSPND
.0 TNN

DMIINDN3 [1, 72] YOP3 DVIY DWW 23PVD MPY THIWD 7V DO 2.2.5 NONT
X~ DUDDY XD DNOND THIWDT? VY ST YT DHTIHR ANTOND DIRWY MW
POYD AMRI WHNWY) TYWOAIY BIWY I3 THRVO3 A3NTOY WP »3nw ) U[l, n]

(D93 DYV M3y PIT3

9 YD) MPY HHVD 29 MO IMSPNS [ a — P(X = a) D 2.2.6 Myv
AW DY o3 {a: f(a) > 0} d3pn noswy R (R 9

95 9an {a: f(a) >0} = U2 T, [T, = {a € R: f(a) > 2} WOy onoW
O KT = er, £ <X per, P(X =a) = P(T,,)) <15 mow T,

aETn E -

DY MPY HAWY X Y (W NNYINNN NYSPNN PN MINWN N91) 2.2.7 DY
IR NNYY? WOR R ORI ISPNoD . f(a) = P(X = a) MWI9ND IMSpNo
NNV INID NNI7 IWOR KT 731 ;TIZINT 1270 273 DMIRD MVYY DWD 3NN
79 IONDD INYPNO (DY) NN f~9  WIN NP THIWDY WIN

0% (MW RN AR R ) Q = {a e R: f(a) >0} C X(Q) M N
TOIPN SPNO R L P(a) = f(@) WIN DN D3 W IND N3P KD 2.2.6 THY0
B

Zﬁ(a) = ) fla) =) P(X=0a)=)> PlweQ: X(w)=a})

a€R a€R a€R
=Y Y Pw =) Pw =1
a€R {w: X(w)=a} wen
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Y @ € R mo™9y 710032 DA DWWLDN 92) IM3ADD 3mw R (2, P)w wov
X(a) = a W amspne vy X Q=R ™ (B H3 DYLD dwynh

b P(X =b) = P({a €Q:a= b}) = P(b) = % X 99 Don0n ISP
S o f(b)
anIm NN Q7w 72, X7 (2, P) 0975y A v 9yb wavw X9 (Q, P)-Y
JOINT N NOLWN NN D¥ORND NPN . TAPNA NOWS M¥PNS NN X w1 011900 v
2NN DPIPT DN ,0IPN DINWYN NND NN Y MNP DNYOY DN 993
MNONI NTI IYNIY T2 NIYNN DY NMDYN .02 NN POY YNNI IVARY DN

aNIN SV NAPN NITINA NITHN 9D INDD TNN 1D PP RO 07PN OINVN OV
LONNYN 0TI 015220 ION ;MIIANDNN

P, 3D Y My wawy Yo Q= {1,2,3,4,5,6}7v n) 2.2.8 990
W RO DUWY 2D P(X =0)=P(X =1)=P(X =2) =3V

NNIN Y XY 0Mpon 0anwn 1w 57202 ninw 20 qUna NN 2.2.9 197
‘o X, Y omprn oanwnn’ 129 niaoonn

,2) pn mnwn f(X) oy, f :R—=R xpng 955 N p9pn mnwvn X or
OPPRN NITHINN 290 .("NTTN” AN PXPNNY WINTY TnNna

P(f(X)=b= Y P(X=a)

a:f(a)=b

DY LX[B HMOD THHVDD IR DHI? WOR YWy B C ) DR 2.2.10 N9yn
P(X =a|B) = P{w: X(w)=a}|B) »MMORDD mMpno

naMVN nNvann  2.2.2

AX =a,Y = b} mynnn p1nd wan X, Y : Q—R 0»pn oanwn v 0N OX
[(a,b) — P(X =a,Y = b) namwn nnvann n»8png H9apm
TNN X WON X =a,Y = b yInon

{w: X(w)=a,Y(w)=b} ={w: X(w)=a}N{w: Y(w) =10}

DTONTIT TIYNI INND VAN OINYN DY DY NAMYNN NMIDONNN NINPNS NN
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PY =b)=»™ PX =a) =), P(X =a,Y =b) o»pnv 2.2.11 n9yn
S P(X =a,Y =b)

VY IMND NNOANNM MmN PN Mnwvn X0 XY =56 ,Y Sv b Iy 935

P(X = aY =b) = 2552t ron

JNOPNA ITD ON'SID QY9 D22 2IND ITD1I QTN TD W 102 2.2.12 9990
QMITON M90N NIDONNY MDD .YAY ININA oI NITD QY ININ aTN0l
(ypITaN TRN) DTN N QDY DD aDITNN

mMYn-»N
9% P(X = a,Y

I
=
I
3
>
I

a)P(Y = b) ox omon-noa X Y onwnn
ia, b

DYV UD X, Y DMIPD BHIWY 99 DIRID DN 2.2.13 My
O M XY A
10 997 NPOMD DR R X[V = b 9w nwronan 2
DM M3 ON Y =07 X = a MYWRY W D 3

nnvannn NN Myap LT LY 5w nndbannm X Sv nadannn  :ad wov
10) NPR R MYV NINK .OON PND OINWNN MIVY TV ONINT NOMYNN

PIZOND 3N TN ST THNYY HYT? DO0N7 IWOR 2.2.7 TOIYD W 2.2.14 Nyn
2x Q2" By MN3INDD 3MD 2, Q) BRDIHOD TIHD DMIN N3 DOIYOHD 13W  AMNYD
D790 3N 7Y DYV X, Y DX P (w,w’) = P(w)P(w') DIHHD DR DD R

IOMN N3 B IR DDRIDI HYD NYRID 3D TIT DIWONY

O M3 (X)), Y By fiR-R 9% ™ 099 3 XY bR 2.2.15 Mayo
Sy g R=R 3Wspno w997 o9 3 (X)), g(Y) v oy WOy

NINAN NIYOIND MY NINDAIT NS 2.2.16 9290

z W 0% aDN Y|Z = 271 X|Z = z Dan onon noa X, Y-w pne 1
Z DY

X,Y Dan Z Dw 2z Ny oD anon mba Y Z = 27l X|Z = 27w one 2
Q"N
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IR, ATMYDI DNIN I3 DOV d 0% DMPY BHNYY 179 RONT MY 2.2.17 RN
T DIV A, .., G € F DMWY DY 77y F 9D DTY N3 DM DY d+1 9D
DDNR DNTOND HY3Y TN I3 DMPY DONYY N3 (130D [ PIODY N IND?
WwY L P(t) = Xo+ X t+ - -+ Xg 1971 mpon omnon aR W X, ..., Xy
29 NOMMWOD DNTIONDN DWW iy, ..., 05 7 .Y; = P(a;) DMPOHD DHNVDD IR
TOWDT? DATIDTITTIRY APNI0D 79 IWDOND 197w DIWY) R v (Y, ..., YY)
9% 3R (57D W IR % XD WY PN N0 W Pa;) = b IR

IR IR O3 Y, Y Y0 d D i, g

Y951 D150

955 »pn mnwn f(X,Y) oy ,f:R—=R mwepna 535 »pn mnwvn f(X)-v 19>
.0”pn onwn on XY nvaonm X +Y opon v1ea Lf :RZ-R

NONT YN TYNNA ;07PN OHNYN NND DY DIDDY 200NY IWON M NN
X =2(X; + -+ X,) ysmnn :navn

JTODY MILVPI AN NIN QAN SV Q"MPON QNN OIN 2.2.18 99390
12| o0 Q an

?X +Y apmon a%on0 PN XY NN 'noa niaip ny ahon 2.2.19 990

73 09PN MNYN DY Nomn 2.2.3

,MNVNN DY ASMNN XN 19010 ORNND (D90 T1T1) VAR Ipn Mmnwnd
NN TYNN2 .0NOY MIANDNN 2970y Dapn MNVNNY OO9yN NN DOpwnn
009y D270 ORY MO XY PMIANDN 2IWN 532 71O TPAN NONN NOMNY
NOMNN AWVIN NN .NOMND 293PNM TN MXNIND YN 2IPn MNYN v 019

(1629-1695) DN VDD PTINNN DINTVORM IRPPONDNNN YVIDYY ©)ION

Y2 YTINY X I3 NPD HNWY W AITTIRND 2.2.20 N0

E(X)=) PwX(w)=)» P(X=aa,

we

0IMD3 DDNY WO WONI

mMIHANDNN DNAY OIIYN DD 297Dy DIDDO NIMDN a Dy DIDDA ,TYNNI XD
D1DON 199 ,(2.2.6 MYVL) INPN Y5 I Y2 NYNN OIIYN V9PN ;P (X =a) > 0
200 ATHMm
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:(2.3) 295 1Y W MMPY PR MITHINN
Y P(X=a)a = Z PH{w: X(w)=a})a
Sy Y p

a wX(w)=

= ZPWXW

weN

2907 DMAY MDD K7 MO POIDMK RN X 9% DOIPD 3N DR 2.2.21 NNT
—> TN3NDD3 72 TIY 73900 HAWDD 7Y 13WN

E(X) = @t o P(X = q;) = 17V DYDY ay, ..., a, DX 2.2.22 NONT
MY P(X = @;) = p; BRI 9D 1OIRI YHDOD IR ANV NI D
E(X) =prag + -+ 4 ppay IR 1 BOOOY DI Dy, .., P,

TNN D05V . 0IIY Q'0192 NIDTY YWY ND1AN 01010 NP QTN 2.2.23 990
120N X MpPR NMINYDD INND TWON DTN NAID NN 1DW0 NiNaNon ann
[9IN2 1TAND 0NN ON 19'9N) 1= E(X) NN 00100 DY ainn annn VITD

(a0 N vnp

DY 1IN nponh NMuwDN Tpon NIN (2010) "MAN” VIO 2.2.24 PN
DD 09N ON OMINND M MWON ONIN$744M 2 IVIN TTIODON [UWIoN|
W' ON USANN NN TYOND TS0 D80 $8M N TY MOV INT'DDY usanny
N8N 1% ningb Hw oo

70T NNPRA N2NINA WIN'WN DY NuT No
E(f(X))=>,P(X =a)f(a) pspno D7 2.2.25 nyn
-9 ,mTNN 9L v f(X) »Mpnn NInwnn SY nONMnn DN

Y P@XWN=Y | D Pw) | fla)=) P(X=a)f()

weN a w:X(w)=
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0) 19N YMX2

(2.4) E(g(X,Y)) =Y P(X =a,Y =b)g(a,b),

.DNINYN 1901 951 NYNPND TN
E(c)=c,cysp D A 2.2.26 myv
E(aX)=aE(X) 2

oY GE(X) > 0t 03vn mpn onwn v X o X > 0w o D
davanons X =01 E(X)=0

EX+Y)=EX)+E®Y) pmMpo Donwn o 9% 2.2.27 Myv
,(2.4) 295 MO

EX+Y) = ) P(X=aY =0)(a+b)

= Y P(X=aY=bat» P(X=aY =0bb
a,b a,b

- Z(;P(X:a,}f:b)>a+z(ZP(X:@aY:b)>

a b a
= > P(X=a)a+y P =bb
= Ea(X)+E(Y).
O

.MI2N0NN NN ANV OWNN MNIPYN TANR NN NOMNN DY NPV TND
,N09NNN NN PANY D2 ,INP2 MOIDN NPVDONN DY NOMN YN IVINND NN
AVND AWANY D927 YV DIDDY NINWNn 11 » by

N T QMR M9DY D DoN NINAY D UNIPND Q'WIN 7 OMTOD 2.2.28 99390
(078D OINYNA 1TYUN ND1TN) 2T QDMInY Q'WIND 1900 NONIN

112wn NAY ,(2.1.10 2:1N) N2221a00 NN NWAY (U0Na 2.2.29 9590
nonin AR L0 A NMpR NNINN Y Navn NITipa 1900w 109 12'0N NN
?Nawn NITIpa 1900
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WD TNN 200 'NAPNQ NDIT 0'071D 1INAD ORIV N0NA 1 2.2.30 99590

NTND NN TD NTND 1YW 010100 NN 210ND 'NWD qNnwn D2 .0'ToN

[0 K11 13 0°0'0713i 19001W 717 J1708) 275w 0'010N NN 2'0ND Nan 1o
(J2n3

0NIY NN 2'0ND OTVUN 0NN, 00012 Y 121, 0'0'010 7 T2 DDA ONI .2
IMINT 0°0'03 I ;797 70 IAg) 20700 2 QUD'oN NN 19D IN T
(.12 i ovannn 73

DU QINDNIL L, PNYON NO'NNA O'0'010N 1Y NN 20N 7DUW N 3
IN TN ONIN 2'0ND OTUn ONn et T2 901 Q'o'v1oN 190D NN
JIN .7IWN KT 77 P30 1500 0900 OR 7707 K9 7000 o8 jIrng) 271912
(.0'0'm1371 R TR U MNGT X 0193 307 1307 X 7T K TI007 O8

E(X) =R M MH3PY 300D 29 7 v Q2 = A U---UA, DX 2.2.31 Mmyo
> P(A)E(X]A;)

NITINN 295 .(2.2) MSYN MIANDNN NN DY IRMN N DN

E(XX) = Y P(X=a)
— Z Z P(X = a|A)P(A)a
= Z P(A)Y aP(X = a|A;)

a

— ZP(Ai)E(X|A,-).

U

1MNa X pnn mnwvnn - s XY poon .o»pn oonwvn X, Y v

ON N .TI9) OV 1D NND 01PN Y-2 POyn TN 0NN IMRY LY Sv 7Ivn

E(X]Y) nomnn 75 own .Y 5w 7aya 1050 DY ndannnv papn mnvn 7o
Y OW 8PN nnsya NN M Ipnn NInwnn Hv

E(X)=EEX[Y)) (mmnn nbmnn pin) 2.2.32 myv
,2.2.31 MYV 290 NN

E(X) =) PY =bEX[Y =b) = EEX|Y)).
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NITARD TROWMO RN IR D) E(E(X)]Y) = E(X) toyon vy 2.2.33 19yn
TON MWD Y3P KD E(X) Y Hmmn mpod inwod N Moon 1w Ron E(X)
E(X) R0 9w nomind oy X s E(X)

X DN M XY DR 2.2.34 Mapon

E(XY) = E(X)E(Y).

E(XY)=EEXY|X)) =EXEY|X)) = E(XE(Y)) = E(X)E(Y) anW
O X (59 77) 995 Y Hv mdannn Y| X5

Q2NN YUY NIYLA 0'ON DYom Ta1 NY'AN NWaIN 3/2011_3 2.2.35 999N
NIn~Hy ,0'o19A 12T 12D NPMON NTOR TN 'O'VIDYW NTAIVN NN Q019D
Q'O0'OTNY NININ NIVYO avH M1 .aniN J’]IJPL) avo TV |'NY VT Q'WINY

T NN NTA @'MDn] O'0'v10N .NDIT anNd TN ,NTOd a'0'V1D n

N1 Q'PONON N 9D ND'PN NU'WA) O'VIDD PINN TNPNY . NI .1
019N ,NINNN T'DNA . NIN 019N NARY NNTN ;1 NN (Q'P2N NN
Q'0'0DN MM QDo NiY

O'0IDNY VAN YUITID 0'9N U901 1T 1NN NTA 0M20I Q'0'00NY - .2
NIDIONN N2NIN NN N (QNIN NP 1TN' QWINY 2) 1201 NDIT
20'0'01D NP

DV Q'ouiv 01IN3 00195 S'NNn 0'oN TIWNI N2APN0 NYIannY nal 3
|ANN NN TN DT NDW O'0'01D ¢ 1AD 1N00) ON .Q'0'0IDN NN
NDPD NDIONN N2NIN AN A (VITN 120N) = NON 1 1IN 12D
11 0'07DN [P NOIONN NN X;72 PO :ND7TN) 21D NIPPRA Q'0'VID
0"on X; aanwon .nnN 071 47N A% V9N 0NV 019N ON
9% E(W) = Y EX;)71 )W = 37" X; N0 n9%200n Noaonn 9an
(N5NINN NIVTN

pw 2.24

KD X MDY I 2V AV 2.2.36 DTN

V(X) = E((X - E(X))?) = E(X?) - E(X)".
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2.2.37 Dyn
V(X +5)=V(X)
V(aX)=a*V(X)

X NTPY TOIWY D9 2.2.38 MY
V(X)>0wE(X?) >E(X)* A
1 W anons yy X or pwor V(X)) =0 2

E(f(X)) > ™ f7 > 0 DR OTD IMIYTIR BY3 M 1 YD 2w 29N)

(F(E(X))

ODIT 121 ,N"w 100 1MMnY 113N o' Nipo 10 aTN 1 2.2.39 Y990

2N 17 0'v1DN) N"W 8000000 YW TDoA 1000002 TNN DY 1202

T NG DD QN TNNE Q'o'1D 100000 110D NID2NN Y00 aN

TN 000N NP DY WIDNN NONINY NN (N 2000000 Sw NN

nIIwN 5w NHY 0aIp 128 19720 001D NMIPA (22 N2V NIIWNY TIva
NoNiN 109N NMINAN (NN ,NIYaNN)

VININ) W N ox 'y 100 'nna niva Noio niapo 210 0N .2
n"y 8000000 Nivan N1an 12 a%wn (100000~ TNN TN 19 Q"D'oNY
nal aniva 100000 MIDON NIVAN NNAN ON NN NN NO'DION)
WIDON NoNINY NN (N"w 2000000 S NN AT AN QW TNN
niv'a NO'2ID NUIPA |22 .NTA NRDIWNY TIVA ,NTIN 0'012N NaIp DY
N2NIN To9N MIPN ('Wol LPY [INVA) NIAWN DT NN TP 1IN

NoI9 1Al NYIN 0'VID T NIPY D DY WIDIN NIADONN NN NNJ .3
705U NIiwn NN ?n%Y Nonimn N .niva

V(X)=V(EX]Y))+EVXI]Y)) 3D pydo nnow 2.2.40 Myo
DANND NOMNN PIN 290 2VUN) DN

V(E(X]Y)) = E(E(X]Y)?) - E(E(X]Y))? = E(E(X]Y)?) - B(X)?,

E(V(X]Y)) = E(E(X?]Y)) - E(X[Y)*) = E(X?) - E(E(X[Y)?),
O V(X)=5 v 01990 199
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MIPNO RID X AWRDY 709N I3 XL Y AURD VWD IPDORD PR 2.2.41 NNNT
Y v

V(T) < V(X)wvmon T =EW|X) 1 W =EX|Y) |00 2.2.42 9390
V(T)=V(EWI|X)) < V(W)= V(EX|Y)) < V(X) png

0,0),(0,1),(1,0),(1,1) aowun NN aapn (X, X1)" W a1 1 2.2.43 9390
I
1—

1+p- 1+ 1- 1ny
OND (W3] 0 < p < 1 MWND NN 5271, =2, =22 =2 ano'od

E(X;|X;) = pX; + 527w N0 [p(Xo, X1) = p QU Xo, X1 ~ b(3)"w
N X, = E(X,|X,—1) nTon N 120 .({4,5} = {0,1} "wND)
X, = # + pn_an (mod 2) T > 1 905w

X, TMTO 721 Q2 aMD SV aMpp 0anwn Y = X, X = X 1m (x) .2
NILIIY NMIYN NITOW NN X, NNTON NN JIPN-JIWNIN ©U0aD
?V(X,)—0 n1ona ann AT

ONNND 07PN NaMVN NN 2.2.5

HODON RN X, Y DMPD DORYD W DOMMYHD MWD 2.2.44 NN

Cov(X,Y) = E(XY) — E(X)E(Y) = E((X — E(X))(Y — E(Y))).

DTV 7V BRIMD DIPY DR 90D DMPY DHNYY 7% DRIV BIPY 2.2.45 NHINT
(222 RONT) TITY 7Y YHIDDD AR APV MPY HIWD Y NIMNIW 9D P1T3

Cov(X,Y) =0 or owrw 03 XY 2.2.46 1910

WR TN .(2.2.34 MPON) DHRNXINN PNYA D) DN WX 09N onda XY oN
R)

DMPOHD DOIWOD 3MY 7Y IMRNIN3 730w Cov 2.2.47 Myo
Cov(Y, X) =Cov(X,Y) nmomv )
Cov(X,Y + 7)) = Cov(X,Y) + Cov(X, Z) 330w .2

Cov(X,aY) =aCov(X,Y) w3
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DR PN BR W DY ,Cov(X, X) = V(X) > 0 ,X mpo tonwy 9% 2.2.48 Myv
TMOHO OOV RID HOMYOD ANV RID 13T 9 W no (1 manons) yway X
JTMIP0 ATV DMIPHD BHAYOD 7Y THDD 3N Y

99 ATY (D3P DIRY) XY DMPY DONWY Y BRIDD DIPY 2.2.49 N910

_ Cov(X)Y)

Jp(XLY)] <1 09D DORWY »Y 9% 2.2.50 Myo

Cov(X,Y)

N = V)

2D DN

V(X)V(Y) — Cov(X,Y)?
V(Y)
= Cov(X,X) —2tCov(X,Y) + t*Cov(Y,Y)
— Cov(X — 1Y, X —tY)
V(X — tY) > 0.

V(X)) (1-p(XY)) =

O

VX+Y)= 993 VX+Y)=V(X)+ V(Y)+2Cov(X,Y) 2.2.51 nyn
DRI M3 X, Y oR pn R V(X)) 4+ V(Y)

NI MR DY DYORD M3 DMPY BNy X, .. X, Y 2.2.52 Myv
X =Xt ypoy V(X)) = o2 mow iy E(X;) = 4
_ 2 o
V(X) =" E(X) = p ™

VW DR Y3 DORINY N3 DMPY BHONWY X, .. Xm0 ) 2.2.53 Nt
X=X+ +X,) 7 ywo» .02

E(X; — X) =0t 77770 OMR DHYNWD? DR )
Cov(X, X; —X)=0 2

%) #] Y COV(XZ‘ —X,Xj —X) = —%0'2 D
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Qamp Sy apn oI X, Y, Z 171 (2.2.40 myo Yv nY9an) 2.2.54 90
Cov(X,Y) = Cov(E(X|Z), E(Y|Z)) + E(Cov(X,Y|Z)).

"0, Z N2 X, Y Dw noniwnn nioiwo nn naion Cov(X,Y(Z) (i0'oa
Cov(X,Y|Z)=E(XY|Z)-E(X|Z2)E(Y|Z)

£ ann Sy aMpp 0INwn XY N 2.2.55 9990
anNnn N2 E(X|2),E(Y|Z) ,Z ninwn D% TN anNnn N X, Y aN 1
(ompnquoa Z =X np 1) X au aNninn KO Y —-E(Y]X) X, Y 909 2

Cov(X,E(Y]X)) = Cov(X,Y) 3

PY=1)=pavY=0,1;P(X=1)=aty X =0,1"¥ NIl 2.2.56 290
PXY)=p

NoNIWPN NPONMM NN p71 f/=1—-6 ' =1—a ,«, 8 Mina aun 1
X,Y Hw

E(X|Y) E(X]Y = 1) E(X]Y = 0) V(X) E(XY) EX) nx awn 2
V(E(X|Y))

EEX]Y)) =EX) ~wpTa 3
Cov(X,Y) <1V(E(X]Y)) "w noin 4

V(E(X\Y

[0, 1] yopa Tnn N8y Nt 7Y ,2.2.40 MYV 290 H(XY) = VX

plalel)

HaX +5Y)=0(X;Y) «, 5 92 2.2.57 990
H(X;9(Y)) =0(X; Y) ;N09oN g:R—R 92

LCov(X,Y) =01 ,0(X;Y) =0 oRw IR 2.2.58 9990

DYPNY XY BMIDY DINWD WY 909 (2.2.50 MIyv Y Nptn No9)) 2.2.59 Miyv
PX,Y)? <O(X;Y)
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Cov(X)Y)

2:2.55 23N 290 Nt = T

AR I

0 < V(EX—tY]Y)) =

(E(
= V(E(X|Y)-tY) =
= V(E(X]Y)) = 2tCov(E(X]Y),Y) + 2V(Y) =
= V(E(X]Y)) —2tCov(X,Y) + *V(Y) =
= V(EX|Y)) - Cov(X,Y)? 0(X;Y) - p(X,Y)?

)TN T V)

O

|2n% MmN amMppn 0w 0 < r <9 <1 D0OW NN 2.2.60 99390
QoWwN NN Y71 ,0,1 00wn NN Dapn X p(X,Y)2 =11 0(X;Y) = 6 wr

—1,0,1
P(X=0,Y =—1) = 74((991?)2’
P(X=0,Y =1) = (394@2(2); r
P(X =1y =0) = (30 +1r)r

r2+30r+6—r’
ANOOUD P(X =0,Y =01 PX=1Y=1)=PX=1Y=-1)=0
179 nrnanonn

H(X;Y) = p(X,Y)? TN 00 9 P aapn X, Y ONY NINTN 2.2.61 9290

20(Y; X)T10(X5Y) 12 wpn N0 (%) 2.2.62 9390

MTTA NYVIINH 2.3

ATNN DNYann  2.3.1

2.2.5 NOIOT N

V(X) =221 naw E(X) = 2 nSnin v X ~ U[1,n] mnwn 2.3.1 99
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0"NINAN0N ODIP'W QTN OPITIOTUN NIN NISLYRA OPITID 2.3.2 29390
QN7 NONIN AWM NATYA , NIDMon NiNiNa INNok [Nl oy
1IN 2X nawal X NnNNa oy Y 129 vwink X Y Nia OTN
NO'ONNY IN NNIN NINSDY 129 'NTD ONN Q1Y Q'2'0a [AD NNN ania
N X =Y )Y |nN2 ;Y NN QNN NG QID0NY N1 ?NNNND No0YNA
1AV NINN ;YT nimn ke nbun N9onnn IwNn nppa X = 1Y
2Y NN NOND NIMWOND MY DY UNIDDN 2Y 1370901 ,5Y NAl Nobun?
NN NN9IY NN Y D05 0T NNINAL {121 1T PINIY NON - .qDNND INTD 1271
I'N ON DON .NNIN NINSD I8 N ,]2 ON .q2NND NN INTD TN ,N9oLYUNN
ONIN NN D'WOND TWON ?NINNN 129 N2 5TANN N0 ,N90YNN NN O'NNI9
?N9'TY NOLYD ITN ]2 ON .NITNA O'ONNYI YN DY 03 aDIpw
nin MN) Y = X UniNo aUoon Y [Ninay aiwn iy v ninon
aN) X n23 NI NRooNNa 1N Wn /2 NpHT 1IN (QeDnn aN

— - fx(Y) . |
(P(X=YIY)= fX(Y))jer(%Y) ™ ,fx NN X DU nioosn

1910 E(X)"w amin any NN .NIwn NoLYNN N2IoN NN Y"1 002
DON N'TY N9ONNND NN nonin 221 E(Y —Y) =0 ™~

ON 127TA .0"WALN 09000 DY NTNN NIADONN NP ND 2.3.3 990
1 NOI QIoIN 1IN 09N NIN YD P(X =n) TN n™2 DN 1N P(X = n)

NIIYNIN NIPTN WHNN2A NN NWIIN NN AN TI1912 PIN DY NP 2.3.4 99390
NAN vwn Dw

W92 Pbann  2.3.2

PX=1)=poy X =0,1nmvmoanin gq=1—pyo ;0 <p<1p
X ~ b(p) ©ON S5 NMIvanN NNIPY P(X = 0) = g7

NV(X) =pq E(X)=pwv X ~ b(p) Hnwn? 2.3.5 Myv

g ="WND) A =p—qg NN X ~ b(p) D172 NINUD DY WON 2.3.6 9990
INwn W an X'~ b(p')T1 X ~ b(p)"w ma D90 wonw NNl (1 —p
NN 2 12D aoon ho )Y = X X Ta3 anbn noa Hinna

AY) = AX)A(X')w

oOYpnNn ONX Y Yy 91y X-v 90Ny .0”0n 'nda orpn oanvn X, Y vy

2OV PN MPTYN DY IR LP(X >Y) > £
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X1, Xy ~ b(¢) 11 2Nt 0N Hw 0o ¢ = Y31 & 0.618 003 2.3.7 9N
NN .Z =4—-3X,71Y =2 X =3X; 7721 .anon ‘oA 11na anwn v
X DU qTuw Z U qTuw Y DY Ty X

(P(X>Y)=PY >2)=P(Z>X)=¢ nwun)

TN, O"ON M2 OINwn X, Y ONY NN 2.3.8 9990
min {P(X >0),P(Y >0),P(X+Y <0)} <¢.
™ 9DaN ,P(X > 0),P(Y >0),P(X+Y <0) > ¢ NN .N21TN

l—-¢ > 1-P(X+Y <0) > P(X+Y >0)
> P(X>0,Y>0) = P(X>0)-P(Y>0) > ¢> = 1—6¢.

nno aon X -Y,Y - Z, 7 - X auw aiwn T 1IN 2.3.7 990N wpn .nnvn
aonnmoa XY, Z7w

o3 XY, Z ~ UL 37w 3 X, Y, Z 99 nomwn mxond Ry 2.3.9 9990
T IWWORD 3MD R N3 v P(X >Y)=P(Y >Z)=P(Z>X)=2
Y ™ oMY on XY, 7w

A Nvann  2.3.3

Mvann v Y; ~ b(p) 05N onba oI anwn bv X =Y, 4+ -+ Y, 003>
.0MON PN52 ONI NNPDI N DY NITOA MNOSNN NN 190D MDD NINYND .HMIa
noMnn NN avnd Yp X = > Y; ~ Bin(n,p) yynwn m X ~ Bin(n, p) omon
NV

E(X) = np, V(X) = npg.

W DN N3 O Xy ~ Bin(ng, p)my X ~ Bin(ng, p) oHnwy Br 2.3.10 Myv
.Xl + X2 ~ Bin(m + ng,p)

LY 21NN P01 NN DY DI1DDD 2012 MINYN DY NIANN MYNNNI DN
U

n — X ~ Bin(n,q) TN X ~ Bin(n,p) ON 2.3.11 999
a1ToN P X aval X ~ Bin(n,p) QNI .QNITD n oA 2.3.12 9990
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7UIAN NINY "]317 120N N TON0 NITD aNSID 1

JIUNTN TN NATNN NOD UTD TV ON'SID NUDL L YIAN T INSIN 2
?VIAN Iwn 1IToNY "]DL? a"o>'on anm

lUNT VIAN ITD 1NN ON WYIAY Iwn IToNY 0 ato'on annl 3
27O 1NN 12710

DRYPTD MDY 79 DOYID DN BVOYDT BIOITIVD BHNI) THY MY 2.3.13 19yl
PMNID AR N3P IRIND M3 7Y ODIDD JHIRDVIDIINN YONY DNKR 70D DD
Y3 AN AR DAPINY N IR THYD NPT APV DODBEIMRD DR .90% R
TR DOPY A DOWAIMKR STONDN 9P Y AWIT PIYD Y H07DD 4DIDD 7Y DYV

A MDY TMDDD AR T MDOVID DN WVI3 B 0DIIMN

|PNwn 0210 NN O'D0N NIVALD n 0N OPHOND QIPNY Y 2.3.14 29390
NND D9 DU 1991w DN NN NNNIE VY DU 1991W 19N NN 2apD . IUNIN
U NY 1991W 19N NN P DIYIELIDYW NIVALDN NN AW [pny 50 D00 |20

N9IPD ITND NN OMNND 1IN ;1YW TSN

2NN PN DY NN 25900 N 1

IWNIN PN DY NINA 12 ONNDN TPRI NONIWON NIJIYN NN awn 2
UN [pnwn DY niing

070 D paiw KT WK JWT T3 muasna 1900 Xl D ~ Bin(n, 5) g
77 U UIBDW 1F0T 1 190 193 8k Yy ~ Bin(n — D, )71 Xy ~ Bin(D, 3)
2254 7070 97 .2 Bin(n, 1) 17900 M7 107K 7931 D37 I [N [0
Cov(Xo,Yy) = Cov(E(Xy|D),E(Yy|D))+ E(Cov(Xy,Ys)|D)
1 1

= —EV(D) = —in
4 16

p(Xo. Ye) = =1 177,
TUS NYIV NIN WRDN 18N ']’WINL) OONN ﬂTIPJD TUIN NID'W 2.3.15 99990

OWND 2X) —n NI n D12 DY QIp'DN) Q1Y O"2'0a ,NONDY TUS IN N1
V(X) =n1E(X)=0"w momn (X, ~ Bin(n, 3)
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QYO D22 USAD OIS NIWNID NS 11D (1919797 M2 7990) 2.3.16 9990
NN |PO] NI NINNANDNA a7 O'apnn 01N NUAIND TNNA TUY
(X, YY) 0TS n NND TUSA IDIPD

SOTINDN NN 120N 1
1 1
DNBin(n,§), X0|D~Bin(D,§), Yo|D ~ Bin(n — D, =),

Y =2Y;— (n—D) X =2X,— D
V(X)=V(Y)=2 E(X)=E(Y)=0wann 2
n N TONND 1Dwn Yy Pﬂ’]Dﬂ ViaM NONiny NN 3

705N X, Y ann Cov(X,Y) =0"w nNn 4

INY QU9 DD .NIN90 10 DY NidiN VAN W HOW QMIoIND DIVIND 2.3.17 990
NINNANONA) VAN IN WIDY "Ny NNN NAIN 221001 DSUND 1IN ININ DUI)
IN 0" TN TUS (NIY NINNAN0NA) NONDY IN D210 [0 NN 2D (N
N> .N2'WIN MNN DY 19002 V'S0 APV INWD (MY NiNAN0N2A) NwIDYy
7TION TIPN NN A1V 12'02 MY 'TD M8 NIN NINNN

I'ONY VIAP 1900 NINAD N IT NOPNN 1290 212102 ik 12N 1TN)
(1120 2wIannwos anay

NS NI N3N NYYIINY. "NIpn 1D10anD DY 12T Y 2.3.18 9390
N1TOA MATY IUTA 0'02 DY NYAPNN NUWINNY VIV 200172 oopua
NY NN QVAVIND 1370 TNN PO DN XD NIINY NI0IP2INND VAN NAY

(8.2.2013 /809 |73 ,IlWNT PR DY P! f]om)
PINIPNI 20NN NTY NMiNa ,Qvavinn 1an Dw N1o 207N 1D'on nn 1

NN 2% vaviow Tiva 0.6 '12'02 NNIN VWD DN N VAYIDY 11l .2
NN O0NIA ON ,0921INN NYwNn 2o ann 0.9 10'oa NNIN VYWD
1aNa QNIMwn 190D NN X7 00l N01TA PNIPNA QWAYIDN 1Aan
0.6%0.913=% on X |nn2a nuwnnn moon, X ~ Bin(13,0.25) ™~ ,0uawinn

vaon ahon 237 227N2 172N D112 NINwn DYy 1won 2.3.19 9990

NN Y S owon inn .ann Nuon NN Y2 aunont .anyo 2m + 1

JIUNT NTOD 2INPA) ?mTD 0N MINUT €W NNINA VAN DY e 1uoa
+1 (2m+1

(2L (P e ~ 2,/ NN WON

m
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2129 :NIA29 WIDWN 20110 TIT2 ;0 TITa NWIDWN NADIIN N2'VN 2.3.20 9290
NWIDWN 20710 NISE;QNIY DWW NI NpoNn ;Nniponn widwn Naonin
|VISPRD 1T DTN DY VISP L(M2MY IN [NIY) VISP v DN 0% ahn
‘N2 |9INAI INIPND N2 DN 20w M1 NNING NIADINN ATnm 2N Sy
120N 1NN TND U €7 % NN JNI¥ NI 120N IWND VISP NN 1N

?09N3% NA'0N NN NAVNNY

(NIND IN) 0IY YAIND NNN NINM2A N2V NO2ID N2TA 2.3.21 9990
oWnY) apno k '95p Hoa mnar nivipn D2 NN 190D aippay 10NN
0pPIWn NONN Q'PNoN ;NNTNN OV NTTIN NIPoNNAN 'NIpNa (k= 10
12290 907 NINMA2 QWIsnn 190N NN IVAP' '99P2A 0'W'ANHNN 1900 99
N2%907 QWIANNN 1900 NN ;A1 i '99P2 Q'WINNN 1900 NN 7; 721 |D0]
Q120N NIN NAY90N NAIVY TOPTIV NIDIPN 10D 195D NNINA "aPIDD ND”
190N Ny X Sw nOninny NN X, ~ Bin(n,, Z—) AWND X = %ZniXi
ONSINNY T2 k NN 18 N0 [pnn Ntvo NN AWNENA290A 1ID0NY NIDIPpN
?0I0N ,NANP NINTIA NN

'NY 92 DY NITIPIN QD0 NAY ,N'0NTIVO NN AP VO TTN 2.3.22 29390
ONN (TNN END 1909 NI INaD 1DV ,N50N D2 199 .7 NIN NIDapn NN
NI (D™ NN. .NMIPN DY NANNNN 1IN NIDUN NINSN NN QY9N YDND NIN
0OpPYA QW J8INN QID0N NN 22PRI N NIND TN NITD ,NMIpn NN D'
NN NN DI D010 NIINNNN NS N2 NINE S NAND MAIPN ON NDAITY)
nInan NNSIn ANN NS0NN (Nwnn 5apD1 pwh I abpY w Sapdl
NINON DY NTD NIA3 TNAY INDIN NINW NINON DV NITIPIN 1900 ON ,GNnwnn
DD ?UNINDA NINOY NINDSN N2 .OY9 0wy 10N DV TN 70
JONING|T WY 00D NNTOA) ?IpYWn OTNNY TIWND 022 1072 NiNOSN

(1472 NIN USINDN NINDSNN 1900Y NS0J

PONRID NYann  2.3.4

A0VID BY PWORIO MNIORD W 0, 1,2, ... DI 23PDD MIPYD TWIWD? 2.3.23 NN

X ~ Poi()) ooy ;P(X = k) = <A" o A

0 0T LY, f;ﬁ" = 17¥ 0192 NIADONN DN NITY NDIN- 2.3.24 9990
Pl

L k937 2.3.25 b
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DTN 190N »IWANR W19) X, ~ Bin(n, %) D»IPN OINYN DX PTINY NI)
,2.3.25 N 299 N (NDTN NN PNDIA NN DIMAVYD TP NHIVI

lim P(X, =k) = P(Z =k)

n—o0

Z ~ Poi(A) 2o

QY NIIONID 229N0 NYY (YNA PIAY 0'0101N0 Q'WINND 190D 2.3.26 9390
AWON NIAT N2 15W 1PN 0'01D NN INYD 0N TNN 22 A Nonin
?NINITO NItk N2 ?0'0'0NoN |0 2D

OMIN M3 DORWY B Y~ Poi(A)Y X ~ Poi(A)w v 2.3.27 myo
X 4+Y ~Poi(A+X) A

Bin(n, 5 H,) MOW3 NN XX +Y =n 9 nwronon 2

X ~ N yway N ~ Poi(A)w m™ hoRO IR 20 N 2.3.28 Mmyo
MDRIO PONDN Y3 DN 3 XY w Y = N — X yow  Bin(N, p)
Y ~ Poi(A\q) ,X ~ Poi(Ap)

ONDD
P(X=k) = Y P(X=k|N=n)P(N=n)
> /n e\
_ Z <k>pkqn—k :
s n.

_ (Ap)* o> ()\p)k —p.
- R Z R

"W ToN nyan monnoN Y ~ Poi(Ag) 0y N0 nmixn L X ~ Poi(Ap) ,9m195

PX=kY=m) = PX=kN=k+m)
P(X =Fk|IN=k+m)P(N =k+m)

k+m\ . e *Aktm
= rPa o
k (k+m)!

e (Ap)k e (Ag)™
k! m!

— P(X = k)P(Y = m).
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AN NN Cov(X, N) NN Qwn 2328 NIYUA ININDN A8NA 2.3.29 9990
X |nina N S¥ niavonnn

X, X' QmMpn QIanwmn Y TaN? T NSD A< AW I 1 2.3.30 9990
avn ot X < X mont X' ~ Poi(N) X ~ Poi(A)"w |9INna
[(coupling) TIN'S NP3 IT NPIDV .2.3.27 NIWLA

Q"pnn n 222 ™ A < X WND X' ~ Poi(N)71 X ~ Poi(A) anw pon .2
P(X >n)< P(X'">n)

Ay by S 2 apaion n 90w pon 3

YI9D MWON "NDIT 'Uan D'01D D27 NIYUN NNY 1AN 1VIDY 2.3.31 9990
(?D'DIS"]) a'o'vD NYIATNTTT "ODIT O'0'VIDNR VA" NRIY NNYRYn Nyl
ON ,O02IT 'OV YA NAY NY7aN2 DT 1D'oN N DT amnroan
VAN 900N 1N alpn pealiaislyin els) AR Nl 70'0'0ND NYATIN aip

7AINDTUATIND 7O'VYANINA

IPV AN NNNA .AISAWD 1000000 12 W'y NID NAVD O8N a'D'on 2.3.32 99390
OPOIT QY OM2'0 NIYAWNN INWD ;0.01 NIN N2 VIA9D 12'0N 1993w V1IN
LIDPNY 1T N NLIANPN NYAWNNY 27 '12'0N NN NLVRYD alon .a'sn 1000

AN 2ITaN O'snn 1900 NN

a"ooa 60077 1 |'2 NOIT 1900 TNl N272N 212'0 92aY M7 2.3.33 999N
Ay

NAN 212'02 NOT'Y 190NN NN 1INAY O"2'0N NN 19Y9 TWON NNoA .1
297102 1Dy 01vY 019on 1NA3 TN 1800~N 212'0D NoNa aN

12) ?0712'0 2400 NN 91102 190 NOW 0900 INNYY DN ONND .2
.(99.98% 1002

NITIP2 1900 DY NIIWN ND ,2.2.2971 2.1.10 0'0N2 (WNNA 2.3.34 29390
NAYN NITIPI 190D NIDONN AP NN (097" 0INYNA 1TVUN) Nawn
?nMpn NN by

T1) QITNLPIYN QS0 YR NND TV NINOND N8I DINT JIND - 2.3.35 99390
200 WTINAI NINDY DY NNN NPoY PNy [INnNnn wTina” ((1.8.2011
"NIPOY WKWy Q'WIY 13NN

L JN27WUND IND 2WTINA NINPOYN 1900 YW NIZDONNN N2'Y NNDWN TN
NPOY P NUSANN 0O WTINA NPITY NTAIVN NYINO0 NDD TV 2700190
2NN
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(12 120 OpPTIN) 500072 TNN NIN T3 OT [VI0A QDINN NYY 2.3.36 29390
NTD |"12aY 12'0N N 20T 100 12 aMaY "1 4'DINN 1900 A29N0 N
?QWIN DYDY DM

NoNDN DY aMpp NYIDY 120NN QTNyIiNITNOuUna 17 aannn ainna
710N T QP OTTNIm OTNAMA0 O'NIY 0D AN IT ONNL NNIND
(.o 10072 02 anp TNN 922w 01" 70, 00070 DNIYAY NIN)

NIDD W =W nnpp aspaio oo W17 annn DY 2.3.37 99390
W2 0oy Dapnn DTN NIZDONN DYUa Mpn MInwn NN f(w) 1Y 92
AN 2 fHw)| MIpRn 1900 Apa A%0N0 TN 09N 'NYa 19N 0N

217 f(w)]| 2%9n0

NMMIPN 2N INNIY ano 20% 171N, a'NNan 2 1VIY 1poa 2.3.38 9390
200 VIAp NI ITD NINAYD 120N .NNN QUD NINDY 121 NDN TSN NN anDw
AN NNAITRN ONAWN NN QVIDND TNN 92 DYV USINDA 'y Nnd NN

QOMIN3I DY 1000 ININ N2 TY NYY NNan ow il 1

12NP2 QNN 1900 ININ IV NN 20w N pTRITN Ninna ;N 2
(NTNN NI299NN DU0) 'NIPN AW 1NPOI OONWIN DIAN DY NIpn
mMpa

NS 2 'Wav 190N DY "M2'0" [ OMIWNIN Q900NN VO 'Y 2.3.39 YN

TN & TY QUIUNIN 190D NN POD 7i(z) ON PIT WA) o NN IIWN

AT 190D D0 M'ODW ,qATOI NWWND NUOIM NPT N (7(z) ~ o

QMIYNT Y DY 01002 A¥ND TWON
NIV OMIWNI 1Y DY Q120D 2 'WAL 190D A8ND 001 TN 190NY NN .N27TN
P2 120N L MTIONID A09MND NIANNN 190DY ANINA 55— OV (VoI 2Np3)
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