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MPATIN 4 55 MM NIPN 951 .0.8 XN

1509 IINNY ND0N NN N
IMNNX NPT MINAY NNOXNA NAY ININNY MIANONN NN .2

TN DOWIN NYINN INIPNL 1IN ,NYVIN 8% ¥ NIIDN NPTNA (5
D)0 DYV OOV NMIANDNN NN . N
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;1220 PNY (2

2 1 0 X

1 4 4

= — - | P(X

9 9 9 (X)
;20 YNY (3

2 1 0 X

0.75 0.20 0.05 | P(X)

20 YNY (4
4 3 2 1 X
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3 2 1 0 X
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4 3 2 1 X
E Q E i P ( X )
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220 YN (8
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YV SY27 NVIDYN N 7N NTIAYD INYO) YT VT OX )
NPT 50-n MND 7P 95150 NYYOIN PITYW MIANONN NN

YA TP NNNX DY PITA (NTIAY 297 NYIHN) MAWIAY NDON NN T
MYV YYAT DYDY NINAY NY>OIN

YNIDN DY NDNIN MIZANN NIV PYA AN AT NPYTIND IRNIND (10
MHIANONN .AN N2 5 XXIPNI TN .I9T 300 DV 1PN MOLOY IDYT 2000 DV
.0.98976 NN AT T -2 5yN wTINA XX DNN THN MNAOY
1T HSw D9y N1 N
VO MNAY NN PY2 AX N2 DV PYTIND IRHNNY NPON NN .2
1T Syn NNR PN

MNSIND 91T 100 POIND ¥ ,00IN)2 MYV MDY 1ANDN )
IRINNY MIANONN NI ,NINT NN .Y AN PN DD OV THIYVTIND
19977 1800-1 121D AN M2 HY PYTIND

MPT 3.5 5% NONIN DY NN IZANN PTIA ITIVNN IRIPN PY TIX (11
MY DVIDY DY 1PN NV

TMPT 2.5-9 3 P2 7PT PTI PNNNONIPN DY HY THIRY MIANONN 1N N
1792 ITIVNN DY TR DY IV PaAn NIVNHINN .2
NONN D2INND OXPY NN .1 TI2 OXPY 200 DN ONDN DY )
MPT 3.5-N TN TN PPV
PN PYTI ONN YAV MIANDNN NN .0XPY § 1TV NN Nywa .7
IND A MPT 4-10 DN
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.50% .1 .50% .7 0.2 2.28% .2  .89.25% .N (1
.68.26% .1 .0% .» 3.76% .2 0% .8 (2
.0.383.7  .39.44% .) .89.44% 2 .26.43% .N (3
.100% .71
2787.2 ) .3958 .2 .3812.8 .8 (4
.87.4 .1 112.6 .80.8 .2 1192 .8 (5
.453.48 .) .532.9 .2 500 .8 (6
7337 .0.3446 ) .100 .2 500 .8 (7
267 .0
1) BYN3}a)aln Bal 3N (8
.0.3975.1  .0.8563.) .0.0228 .2 .0.1587 .N (9
.0.1587 .3 .0.2266 .2 1925 .8 (10
.0.25 .7 .100 .) .0.675 .2 .0.1359 .x (11
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MIANLN NNXpNa -TTaA TNN 1T NaNvn
Jamvn

VP9

TMNPNI MIAY NYI NN .DNINWN MW NITY NNOINN NN TTHN 1T NMIJONN
Y 51 X 10N 0)ONWN MY DY NNOONN ¥ N2, MTHN YT MIINON

$NINT

N ,)D 19D .NPPVDVVDA NN NDIDIA JNAN : DN NV TVDND YN TNION
NPYODMOLOA NN NN NV MD>0N,0.8 NN NYITI N2NN NN NIAYY NIDNVY
.0.75 11 ©MN2ANN MY NN NIYY MNP0 0.9 NN

1 79N DR D2APNRN MOPYTOIR MINYNI Y 717 .12y DLITIVDNY DXONPN 190N X O
.NINN 0-1,nD5H52 NYNAN NN H2Y VITIVON DN

Y =1 X D% namunn mINIANoNN NYNPNS NN NI

SMOMYNN MNIINDNN Y NN AUN)

1| 2 Q

0 |005]015] 0
x=0,y=1)= 1 0 | 0.05] 075 .

.1 XN NOMWYNN MINANONN NNXPNA NMIANDNN D DIDOY 27 1OV

:NPDIY MIANDN NVXPND NN DAPN MITINYN DN MMV DX DODI NYD

YIX | 0 1 2 | R
0 [005]015] 0 |02
1 0 [005]|0.75]08

2% 0.05| 02 [075] 1
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: 0999 'NYa DINYN

927N OMPPNN OMIVAN Y -1 X 5D MY DX, 010N N2 ONNYN P> Y 1) X
.p(x=k,y=l)=p(x=k)-p(y=I) :Nan

.DMON DN OIN N3 ONIN DNPPN DN ONNUNNIY NNN DY PP9DN

ST

.p(x=2,y=1)=0.75# p(x=2)-p(y=1)=0.75-08=0.6

Y1) 19IN AN 1N NOMWNN MIANDNN NMXPNA TINA DIX ¥ OX 99D
T PN ,ND202 DIN PR ON TR .OOPNN KXY INXIND 2N IRY , 00N DINUNNY
JINY 21725 W) D01 Y152 DINWHNY IDIN
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YNV

0.3 5¥ "2°0 V> N2 Y10 NNDINA PHY XIN AT 75 DY IIPD ©I2) DTN
OV NIPN) 9T 25 1IPNN DR NI PRVNI PN DV NIPNI NN
PPV VI PNYO PY0YW VIONN DTN IMN .IDVT 25 DOY NN TON
.DXPNYN 3-D INY PRV RO NIPN 992 X ,IA01T 10019
990100 Y NN IPNN INKNL OTRD MYIIY Q0IN NPNY X DX DTN
POV DTRNY DPNYNN

PV NOMWYNT MIANDNN NMXPN NN NI N

DTN PNYIY DPNYNN 9900 NONIN NN .2

NMYN NN NOMNN NN ,I9YT 100 IMYIAY ITPNIN RY DTN OX )
IPHOYY DPNYNN 190N DY

D»IPN OINWN NY DY NPV NONMVNN MIANDNN NMONPN PND

DT
Y/IX [0 1 | 2 |P(Y)
2 0.08[0.12| 04
3 [01]0.05
4 0.45
P(X) 0.4 | 0.2

.N1Y2V2 MIONN NMIIANDNN NN IOV . N
1OM”ON Y- X DND A
X =1-v 7 ONXLY =3-¥ MHANDN NN INSD )

M>22aN HY MY 19010 N .OMY DXDTHI MDPINI FININ I PNWUN DYIN
D19 7PN ONDN INNIY MIANDNN .DXINID NYIZYI DN MY NI

1
2N NIPA DV DN NDYIN ORIPNRI 1M NNMN OTINN ‘0 N

.N1952N2 DMINON DMIXINN 90N Y -1 ,ND¥2AN DIXINN 190N X P

X =3)NYN2 Y NINWNN OW NNDINNN NN .
ANWHD K pdn X n»na Y Nnvnn Sy nnvonnn nNn
APN) 10781 3 M2 MD¥ANA DYNNON DMININT 190N NOMN PN
DAMuNN MHIANONN NYIPN NN NI

90 U X

(1

(2

(3
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DIV ONIPNI DAY 8 ,4,2 DIODNL DMODINN DINTI 30y 1O TN (4
DN DITHN Y -) DMIVN PAN YOPN 190NN X O NN XOD

(X,Y) Dv nmsannn NN awn LN

18 NI YONDIDPNNY N0 11,2 NIN TNV OIRDPNHN 190NN OX .3
CE(XTY =4) NSD LY =4 30002 X DY 1Imnn DNoNNT NN VN )

MDIVIIND Y2)D DINTNN JPND ININD PIDY DN PID .72 29ND NV W1 (5
¥ 50%-D ,21WN DY DN 9702 NIAVN ¥ 60%-D: 21w NIINNNDN NN
.D9)DNN THN NMINAYA PNAVN ¥ 95%-2) 2IWH1N DY MDIND 9D NavN
MNWN Y 217, )NaYN DN ¥ N2 AVIND TUN 2I¥2 DIDIDN 19010 X
S NOPITIN
.DYI9 DA PAVN AWINY ¥ DN — 1
JDINX =0

Y 51 X 5w namwnn mMHNAN0NN NYNPNI NN N N
JP5WVUN MIANONN NOXPNY IR IPDIN .2

P32 N2AVN Y YW MIANDNN NN, P22 PIAVN INL AWVINDY T )
772531 TNN 9”02
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.0.575 : v ,1.348 : noMN ) 2.4 .2 (1920 PN X (1

x\y [ 0 | 50 | 100 | P(y)

1 0 0 0.3 0.3
3 0.343 | 0.294 | 0.063 0.7

P(x) | 0.3¢3 | 0.294 | 0.363 1

.0.125 ) .0MonN .2 (1920 PNY X (2

x\y | 0 1 2 | P(y)

0.2 0.08 | 0.12 0.4

2
3 0.1 0.05 0 0.15
4 0.1 0.27 | 0.08 0.45

P(x) | o4 | 04 | 02 1
y/x—k~B(n—k p—ij a y/x—3~B(n—3 p—ij N (3
' To10) ' "To10)
: 11920 YD T 0.3
x\y 2 3| P(y)

0 0.405 | 0.3645

1 0.09 | 0.1215

2 0.005 | 0.0135

3 0 | 0.0005
P(x) | o5 0.5 1
2 :NoMnN .0.5.2 (D920 YNY X (4
x\y | 2 4 | P(y)
s |1 21
3 3 3
g | 1| 1] 2
3 3 3
2 1
P(x - - 1
X 3|3
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.0.75 ) 11220 YNY A+ (5

x\y [ 0 | 1| 2 |P(y)

0 0.05|035| 0 0.4

1 0 |045]|0.15 0.6

P(x) | 0.05| 0.8 |0.15 1
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GUUL

DNYN A OXRNN - TTA TNN 1T NANYN

VP9

DTPN YT HY DINWNN MY P MINDDN NHRNNN DT NN PITAD NN
. £ =2 YDNVY MINION ORNNDN
1-5 -1 pa 039y HaPN NY ORNN OTPN

-1 0 1

,DNINYNN P2 XINY VIMN PIRPD WP DPPY ININ 1IN -1 OXNN DTPN
Ly=ax+b :NNONN T HY INVIY NNV

a M9WUN 12 KON OINPD WP DPPY IMIX (1 OXNN OTPN) NIN 2PN DRNN
a Y19V 12 NIN MININY WP DOPY ININ XIN MDPHW DONNN IDINY 22PN 77D
(-1 DNDND DTPN) DYV

12952 MSYD NV W NYD MW TAN MNWNY D0V ININ OPHN 22PN DXNN

DRINN PN LIMN NI Y -5 X DX NIYPNRY NPINDD NNDN NNMP N DIN
NNMP NI AR NTID NV YW MWD N2 TAX MNVNY D3IV 1IN PIN DoV

LOONN XA Y -5 X NN NIVPNRY THIRDD NNON

$ONRNNND 07PN IVIN

_cov(x,Y)
- 0,0,

: N7 ONNNN OTPN DY NNOMN

.cov(x,y)= E[(x—yx)(y—,uy)] =E(x-y)-E(x)-E(y) :nomwnn mnwn
:NAMWNT MNVYN DY NINON

.cov(X,Y)=cov(Y,X) (1

.cov(X,X)=Var(X) (2

$DININN dNYI DINYN

92TV >TD) , 0ON DNOY DRNNN DTPNRY DNONWN DN DNININD YNDI OINWN
DN DININD YNYA ONNWN .DIRNND NN NOMWNN NNV NP> NID
JDINRDY NNRRNN 07 PR OHOY DNINWN

,DMININD YN DN D) 1991 WP DML PRY DNINYN DN DMON NI DINWUN
.D»DN >N52 NIO5NA DN DININD dYNDA DNINYN TN
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$ONHNN DTPN HY NYINIY NNV IN0 NYIYN

p(X.Y)__if _a-c>0
-p(X,Y)__if _a-c<0

p[(aX +b),(cY +d)] :{
DM IWPN NNNY NX MYN KD DNINYNI MY DY INRDD MNP0V 1D
AUPD NP NN P NNV NODY NN

:(NVYPHA 1IN NPT

:DTIPN P92 MXNY NNPNTI MM

N ,)2 1N .NPPVDNVVLDA NN NYIDIA NN DININ MNWY TVDNDA Y TNION
NPYODYOLOA NN NN NAYY MND>0N,0.8 NN NYIYI NANN NN NIAYY NNV
.0.75 N DMNANN MY NN NIAYD MD>0M 0.9 N

TN NN DAPNN NOPPTAR MNYN Y 1,72y VITIVDNY DXONPN 190N X 7
NINX 0-1,N55952 NYNIAN NN 12Y VITIVDN DN, 1
: DNNNN DTPN NN AWN)

XY 0 1 2 R,
0 0.05 | 0.15 0 0.2

1 0 0.05 | 0.75 | 0.8
Py 0.05]| 02 | 075 | 1

X 0 1 2
P, | 005 | 02| 075

E(X)=Y %P(x)=#=0-005+1.02+2-0.75=17

V(X)=>(x—u) P(x)= xP(x)-u*=0%-0.05+12.0.2+22-0.75-1.7° = 0.31= 5

y| R
0 0.2
1 0.8

o, =V (X)=+031=0557
E(y)=2¥iP(y,)=0+08=08
V(y):Z(yi —,uy)2 P(yi):nyP(yi)—yy2 =0+0.8-0.8°=0.16=0,’

o, =/016=0.4
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E(xy) =0-0-0.05+0-1.0+1-0-0.15+1-1-0.05+2-0-0+2-1-0.75=1.55
cov(x,y)=E(x-y)-E(x)-E(y)=155-1.7-0.8=0.19

CoV{( X, 0.19
2 Sv(xY)

= =0.853
oo, 0357-04

DPRDTPN MTIPY 3-2 )IMN NI D1ON VITIVONY ONP 9
1Y MNWRD NIAHLY MO MTIPI P2 ORNND DTPR 7 N0
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YNV

.0.8 NN NPPVLDVLVLDA N TN NN NN NIAY> VITIVOY NDDN (1
IN2HN DX NAYD NDPON OV 72 TIIND U XIN /N TYINA HWI) XN DN
DY) LITIVDM NTMID .(7AY W) XY /N NN 1YY LITIVD) 0.9-2 TN
M2°0M ,0.2 DY M2701 DMIWYNRND NNIN D TVIND NYPA WHN XN /A TYINa
0.7 NI TV AR NIV PV
Y DN DT ,0ITIVON UP) DPON DNINND 190N NPNY X NN DTN
.DNA HYY DMIN2NN 190N NPND

P9IV MNANDNN /)19 NN NOMWHNN MIANDNN TPNPND NN N2 N
0191 YNY2 DN ONNVYNN OXND .2

D¥D) NINY MIANONN NI, TN NN ANV W VITIVONY NT )
10°N2N NYIZYN MNA2

DIOYINIPN PPONINNIN Y -5 X P2 ORNNN OND T
2N KOO YPIAON

Y Pad X P2 ORNPD OTPN NNV .
10YDINNN dNYA DN DNINWNN ONRD )

J

DYD2PNNN DIXYN 190N NPND X DX PTHI.DMIYI VDY yavn vy (2
DYD2APNNN DIXYN 790N NPNY Y NN, MNVYNRIN MOVNN YNV
MINKRD MYVLNN YNVYA

NPXPNOI NN Y -1 X DY NOMWNN MIANONN NMSPNS NN NI X
DYOIWVWN MHANONN

OMONOINYAONNVN DN Y -) X DND .2
10MININND ONMNYNN ORND .Y D X P2 OXNND DTPNINND )

MHANONN NN ,TRNR XY PPTI RN NMNVYNIN MOLNN YNV ON .7
10O8Y MY INY MNINND MOVNN YNYAY

MHANONN M XY DNX DY NINAD XY MNINND MOLNN XNV OX .1N
TTAN XY XY NNIYXIN MHOLNN YNVaAY

: DYNIN ONNWNN NN T .OORN DYDY DY DINTI NWIPY 119 (3
JIUNRIN NN OXNTON H90N - X
DVUN NN OXNTON 90N - Y

NOMYNN MIANODNN NMONPNS NN NI .N
10NONINND YNYA DINYNN OND A
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.DNYI NOVIN TINN NP (4
N2 MOVNN DN Y Y, MNRNIND YNV PAN NIOVYTHIN NYVNIN X O
T INNIN RS
Y -1 X DY nomwnn mMnanonn NONPN NN INSD LN
Y 51 X DU ONRNNDN DTPN IR VN A
X =2-9 PN Y DY NNOONNN NN INYD )

QPN ARV MSNWND MPT )N VDY NNNX 190D MPT.MPT 5050 P11 (5
122222 MY TN PN ORIPRI MPTONY 1INIY VONIN
: DYNIAN ONINWNN DX PTN)
2NV MXNIVNN MIPTN 1901 - X
ANXTIV NPT ONRD MPTN 900 -Y
PN MNINDNN NPIPN NN NAMWNN MIIANDNN MIXPND NN NI N
10°ININN DNNWNN DR .2
Y P25 X PAOXRNON OTPN NN )
:ONNNN OTPN P N T
ANITIV NPT MITN I90HDT MNNWNN MPTN 90N P i
JNXTIV NPT ORD MITI NP MIPTN 90N P i

1.5 N9 NNNVN RO NPT 9 @ 1D 2 1D NXNVN NPT O .0
IMPINT MPTN 901D 1TV MPTH MDY P2 ORNNDN NN . PN
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PV MAIVN
D2APNOPON LT 0.994 > .0MonN .2 (120 PNY X (1
x\y 1 2 3 P(y)
0 0.8 0 0 0.8
1 0 0.18 0 0.18
2 0 0.016 | 0.0028 | 0.0188
3 0 0 0.0012 | 0.0012
P(x) | 08 | 0196 | 0.004 | 1
LDMNINN ) .0.963 .0
.DMNINND 0.5 : ORNNN OTPN ) .D0MonN .2 (P20 PNy N (2
x\y [ 0 1 2 | P(y)
o | L |1 ] 5] 2
8 8 8
1 112 |1 4
8 8 8 8
2 o | L L] 2
8 8 8
pp)| 2] 412 .
8 8 8
.0.5.10 .0.25 .7
.DMNINN A (1920 YN X (3
x\y 0 1 2
o | L |32 L1
27 27 27 27
1 | 283,
27 27 27
2 32 0 0
27 27
3 118 0 0
27 27
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.0.252 .2 D20 PO N (4
x\y | 1 2 3 49 5 6
0 i 0 i 0 i 0
36 36 36
P B N R I e
36 | 36 | 36 | 36 | 36
2 0 i 0 i 0 i
36 36 36
% b} DI Y -1 X .2 (1220 YN X (5
x\y | 0 1 2 | P(y)
0 0.1 0 0 0.1
1 02 | 04 0 0.6
2 0 02 | 01 | 03
P(x) | 03 | 06 | 01 1
2
-—.N -1 _2 a7
3
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TNMIND? NPXI2ANMIP - TRM 1TN MPNRN NINYNN

P9

Y - X O”IPN ONNYN DY P
N DMID0 HY MMV NOMNN

E(X+Y)=E(X)+E(Y)
V(X +Y)=V (X)+V (Y)+2-cov(X,Y)

:NYD DWHDN DY MMV NONINN

<
X
|
<
~
I
<
—~
>
~
+
<
=<
~
N
o
@]
=
X
=<
~

IPINIIY 1EAP
: DINN ONNWUN NV HY MNP TIXDIP XINY VTN NNV DMINY
DWW =(aX +b)+(cY +d)
cov[ (aX +b),(cY +d) ]:a-c-cov(X,Y)
E(W)=E((aX +b)+(cY +d))=aE(X)+b+cE(Y)+d
V(W)= V((aX +b)+(cY +d))=a2V(X)+c2\/(Y)+2~a-c-cov(X,Y)

:(MVYPNA PINA) NPT

:DOMPNRN Y -1 X DMIPN DNINWN NIV DINN)

u, =80, 0,=15, 4, =70, o, =20, COV(X,Y):ZOO
.DMINWYNN DI DY MNYM NONMND NN INYD N
Y 51 X DU Rmum noMNN NN INYD .2
W =2X+3Y Mnwnn DY noMnNn 1) NINYN DX INSD )
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YNV

: INID NOMWNN MIANONN NNOSPNI NNM (1

Y/X | 1|23 ]P(X)
2 0.1[0.3[ 06
3 |02 0.1

P(X)

.NIDNN NMIANONN IR IDOOVN .

109N DNNWNN ONN

10NIND YNV DINWNN DN

DNOMWNN NIV NN AVN

.DMNYNN D0 HY NV NOMNN NX 1AYN
.DMNWYNN YISO DY MNYM NONINN NN 1AVN

J a9 L U %

.
—t

,100 N>11 Y1190 PON2 JPXN NOMN O PONY OTIND PONNOIN2ININD (2
15PN 1V OY 90 NN HOINDNN PN DNPNN NYMIN .20 JPN NMLD DY
.0.8 NIN MMM PND YMNON NN P2 OXNNN OTPN
9NN P YMNON TN P NAMWNN MNYN NN VN N

YMINON PYN DNPSN DIDD DY NMVM NONMNN NX VN .2
IDN PHN

YMNON PONMN P2 DNIPXN WA DY NV NOMNN NX IVN )
IN9MN Pond

NNV NTIPI DD MN2AY DPY MDD VOMN .OMWPY 2000 NPNIN MDY .7
2MNON PONA NNV NTIPI DD MY DOPY MW DN PHNa
100122370 INND MOYN) 1OI NIPNAN MDY D¥ NINVN NN NONIND SN

var(X+2Y)=3,var(X-2Y)=2 :m (3
.cov(X,Y) :1awn

: DYNIN ONNWNN NN PN .0MYS n MNP OOVN (4
.6 INNINN NOAPNNY DIYON 190N = X
5 INXINN NYAPNNY DY 1900 = Y
LN MYXNKRI HaMYNN NNIVN DX INVI
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PV MAIVN

~0.1.7 DMNINN LD .DMON A P20 PNY X (1

x\y 1 2 3| P(y)

2 0.2 0.1 0.3 0.6

3 0.2 0.1 0.1 0.4

P(x) | 04 | 02 | 04 1

1.24 : DMWY ,-0.4 : NOMN D) .0.84 : DMV 4.4 : NOMN .N
.1105 : nmv,190 : NOoNIN .2 240 .8 (2

2785 : 7w 1710 : noMN LT 145 : 7w, 10 : DOMN .
-0.125 (3

n
—— (4

36
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:NY2N71 NMa2ann 2y NMKe? nexrange

Y9

NP THPORNDIN MIDONND — NPONNIN ON)ID9NNDN DINWN DY MIINDD 7PXPIMP DD

:(NVYPNA PINT) NNNT

ML) N’D 175 DY NOMN DY NPDNIN IDNN DRIYW N1THA D12) DY NIAND
DD 165 DV NOMIN DY NPDNIN IDONN NP TN DOWIN DY 1N N0 10 DV Jpn
270 8 DV PN NOLD)

ITPRIPN DYIND M) 7O NPTHIOINIPN I NDP0N NN
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YNV

YD 75 D% NONIN DY Y9N 29NN DRIV NTNI D12 DY HPWNn
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