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ordymzall nzode oxdls g(X,7) . &(X,1) 06 1 (4.4 &R0
L opbgae g, (X, YY) L g(X, 1) or JS B O Y, X Ol gl

Elg(X.7) + (X, D] = E[g(X, N] + E[5(X,N]. (427
Nl (7, ;) el il Lol (X, ¥) gladh 005713 1 Ol
ol oy 1,521 e f(%,3)
g(X,Y) = g(X,¥)+ g(X.,Y)

E[g(X, )] =22 80, ¥) F(%.9)) Pop

izt gzl

= ZZ[gl(xf’yj) + gz(xi’yj)]f(xi)yj)

izt jzl
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= Zzgl(x#’yj)f(xt:yj)

izl =

+Zzgz(xn}'.j)f(xnyj)

=l jzl
= E[g (X, )] + E[g,(X,7)]
POl by £0x,7) WV GBS |pazus (X, Y) g et 05 13],

g(X. 7)) = g(X, )+ g(X,Y)

+0 0D

E[g(X,1)] = [ [ &(xX,7) f(x,y)dc o
= TT[g,(X, N+ (X, 1] f(x y)ydedy
= TTgl(x,y)f(x,"ﬁ-)t&dyl'i' Tng(x:y) f(x!y)‘&“zj,

—0 -0 -0 o)

= £]g (X, )] + E[g,(X, )]
Y3 X ol Qapae s p J»Twwulmﬁllwoix_: pene)
bl 3 48ae Vs (X, T) | g (X, F) ..., g,(X,F) cdls by
POP s s b SOy Y 5 X
E[g(X,V) + g, (X,¥) +.... .. + £,.(X,1)]
= E[g(X,1)] + E[g,(X, )]+.... +E[g,(X, )]

3548 pbyi s S flpte N oz X, X, ..., X, iS5 o

E(o X, + a, X,+..... +a, X)) =
= oy E(X)) + oy, E(X,)+...... +ea, E(X,)
'w’_“:ﬁel_,: a1,az,...,a i:u-g"'

(]
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cijwt}ﬂ_,mugtﬂij Yo X O 13 :4.54mpe
RS IR PN ES
E(XY) = E(X) E(Y)  (4.28)
: Ol i
F5.3) ezl (5, 3,) gl dorly oo letaz (X, v) 057 13 (T
i 2l e

E(XY) = ZZ X yjf(xl’yj)

=1 jz1
r ZZ x Y, S (%) fr(yj) (ORizws Y, X )
izl g2l
= Z % Jx (%) Z'yj Sy ()
izt Ja1
= E(X) E(Y)

DO f(x,y) adls !',w olad (X, Y) 08 13 (&)

EXY) = {[xy fix,9) &a&

ok — ol

+w 0

=[[ %y () £, &dy @y, %

SRR G BRI
= E(X) E()
‘ D et Jga T - 9.8
DOMEL 9o (X jetes sf) ahaiie Spde Jgmie il 1 4,20 gy
V(X) = E[X -~ E(X)] (4.29)
(0% 1) V(X)) = X Jpde dgmae oD 308 5y
peEQD = it jlenW Odgy ¢ (4.29) dkally Jaalt IS e b

~-121.



2o b Ly
V(X) = E(X - p)* = E(X" - 2u4X + 4*)
= Jf'i(X’)—2J_uE(X)+4u2 (@ A )
= E(X) - 28 + @ = E(X*) - 4
: ol 8 jeald Bapualt ey
V(X) = E(X*) - [E(X)]
V(X) = E(X*) - & 4 (430
Xy Xy es Xy s e oLy Ui (50 Yyoan x 0LS7 1300
DO a0y f(x), F(%)s .., S(%,)s . Yy
V() = BCX - = %, (% - #F S (%) |

izt

P05 Jdt Rl Ladsaad 13)
V(X) = E(X*) - =3, 5" f(x)-#

izl

D OP FEx) WM uu:’TM {.,;!,..:.s- ;jf.:» X 055 Ladis s

V(X)=EX-p = [ - f() e

2 045 Jylt e st 13]

V(X)=EX*)-pg = | ¥ fixyax -1
sl LAY 96 _
J&;..Ii)h o, —P‘d’j“jﬂ‘_’ xg;l_’.&& J_PA@JL&A‘WJ‘}Y‘ 1 4.21 ‘-j&").‘?

o, = m A g
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Sz s 51 Jptor @ Saiin Ut ptie Yz X 057 13) 1 ( 20 Jltn)

DAl
X I 0 1 2
£(x) -6 8 1
15 15 15

X Syl J gl )yt (1) 1 o gllally
wSoledd A, X G d gl s sl ()
e X (sl Jpl) e e s
= B(X) = - oft2 1t 1
# = E(X) ;xf(x) O+ 1 GR) Ty
RPN,
LY BE

V(X) = E(X*) - ¢

J S & 1,12 .
E(X’)-gjff(x)-(0’)(15)+(z)(15)+(22)<1 =7 oSN
_ 2y _ 2 o 12 2, 16 o0t
V(X)) =E(X*)-pu 5 (3) = UL TRV PP
o = ,/V_(X.') = 54_,/'5 2 0.6 kel AV
I X Syt J goall (g laall 31, 41y dow ol one 1 (21 Jlan )
t A e azbles”
:i— : l<x <5
f(x) =
0 S e L
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Tx %
= E(X) = =(Zae=21 £1 (@l
#=E(X) Ixf(x)dr j:4 8| (i 1 ATy
. I
V(X) = EQX°) = = | Tde-(GF @
1
I PG <SP
T 12, 12 12 3

D n XD g hendt AV 0,50
o, = JV(X) = %

P R gl b,a o\f,{;l,‘:pﬁya X OST15): (4.6dmpa)
| V(@ =0 -1
Y(aX) = a*V(X) -2
V(@X+b)=aV(X) -3
VE(X) or Yt g pdsttin a1 G 1 Sl
V(a) = E(@*) -[E@)}F =a’-a*> =0 -1
V(@X)=E@Xy -[E@X)}F -2
= E@ X*) -[aE(X)] = a* E(X?) - a*
~ @* [E(X?) - @) = &’ V(X)
VX +b)=E@X+b)y —[E@x +b)] -3

= E(a® X* +2ab X + V) - [Er(a xX)+ E®Y
= a® E(X*)+2abE(X)+b —(ap+b)
= a® E(X*)+2abpu+b —a* g ~2abu- b
= a* E(X?) - a* i = & [E(X?) - p#] = @V (X)
A pll 0ds A ] @ 16 0,5 Sy
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V(=X) = V(X)) :olbN 4.6 aapll e darShe
DOP it ol gl Ondgeene ¥ g X OWT IS0 (6.7 da e )
V(X +Y) = V(X)+V(E) (4.31)
2 Ola it
V(X +Y) = E[X +Y] - [E(X + )]
= E[X* +2XY + V]~ [p, + ]
= E(X*)+2E(XY)+ E(P*) - i} - i - 24, 1,
= E(X*) +2E(X)E(Y) + E(Y*) — 42 — 15, - 2u, 1,
= E(X*)+2u p, + EQV?) — 2 — i - 2, 11,
= [E(X*) - @]+ [EQx*) - g2] = V(X)) + V(T)
A gl ..:N,MMQ,LJM I n WU pand dim pll ol 1 (1) ilk.v-bu
t0sSey X, X, X, aliud
V(X, + X+ 4 X)) = V(X)) + V(X)+. . . +V(X,)
izl oY ool prdeget X, X,,...., X, <GlS 13 0 (2) Lo
I QR VIR TN P
VX, + X,+....+Xp) =nd
Dipfl gt opl et o il - 9.7
C Y, X Ot adadl il gmelh o lidl OB a1 4,22 g RS
5 Wy, ° PEA : (Cov(X,T) W an)
Cov(X.¥) = E[(X — ) (¥ ~p,)] (4.32)
Y @A i, 9 X g e g e
P U e e (4.32) @kl oSe
Cov(X,Y)= E(XY)—p, pn, (4.33)
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2l 1 Ol plt
Cov (X,Y) = E[(X — ) (¥ - u,)]
=E[XY - Y -p X +pn)
=E(XY)-p, EY)—p, E(X)+p.8
= E(XY)~p p, — 8, p + 4 B,
= E(XY)-p. 1,
) gl drally (4.33) AN eais
s f(x,y;) OLS g cnonbafite nflpds (adgrets Y, X O 131
s ol 35 aadt Sl
Cov (X,Y) = Z;‘,?Jq v, f(x, ) wmon, (4.34)
POP X =Y bekie Aot A g (1) e
Cov (X,Y) = Cov (X, X) = E(X"’) -2 = V(X)
Cov.(X, X) =V (X) s of o
Cov(Y,X) = E(Y X)- E(P)E(X) :(2)%&%
=E Y X - E(X)E(Y) = Cov(X,Y)
= EXY - E(X)E®¥) - Cow(X,Y)
L s el Cov(Y, X) = Cov(X,Y) : of

Tl ol o 9.8

il eyl ety et Of Sk

POy ol pds Sl gmte Y, X O 131 (4.8 dbpe)
a b,c,d eR

Cov(aX +b,c¥ +d) = ac Cov(X,T) L Ol
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DO G Chs pad - ¢ O
Cov(a X +b,c¥Y +d) = E[(aX +b)(cY +d)]
~[E(a X + Y E(c Y + d))
= E[acXY +ad X +bcY +bd]—(ap, +b)(cu, +d)
zacE(XY)+ady,+bc,uy+bd
-acpxpy—ady,~bcyy-bd
=ac[E(XY)- p p|=acCov(X,T)
sladll Jo ondjmr pmadly e pgmeia ¥ 3 X OIS 131 (4 w9 At e )
O cEP)
V(X £Y) = (X)+ V() H#Cov(X,¥)
oty ol el (gl g gat ford e L) B B e 1 Ol 0
e S G - el
V(X +7) = E(X +Y) ~ (g + 1) (o Gusion
= EX?® + EY? + 2EXY - 16y — ts — 2,4ty
= (EX® — p) + (EY? — p7) + 2(EXY ~ pyfty)
= V(X)) +V(¥) 9Cov(X,¥)
N TN UPR VAR PRVREH B - BN S WU T 19
Dol g G o G BUINE < 909
F53) Y, X ondladall o el o LU Jule D it 4.2 oy
PG WS p(X, 7)) 4

p(X.Y) = M (4.3%5
; * ¥
Goledl LAV o, 5 X Jaemadd bl AN B g L

CY Jymzedd
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el ab,c,d O3 adlsdie ol gman Y 3 X O 1) (4. 10 ) s
D oL Ldee AnU

P(X,Y)=p(, X) (1)

PX,X)=1 , p(X,-X)=-1 (2)

Va.c %0 sy pl@a¥ +b,cY+d) =Tp(X,¥) (3)

1< p(X,F) <1 (4)

D Ola i
CEPLY, X0 Conditiimm, % »y (1)
O'y a, L O'y

pY,X) =

Co(X,X) o _, (2)

plX, X) = 2.0 B

Cov(X,~X) 3 ~Cov (X, X)
0-8 o-x o-x a‘l

p(X,-X) = =%

Vac#0: plaX +b,cY+d) = (3)

_ _Cov(aX +b,cY +d)
W@aX +b) JW(cY+d)

acCov(X ¥) o acCov(X,Y) (48 ungl

Ja V(X) e V() ao,-ieio,

ngp(‘x’y)
o, »
Pk (4o 9) Ll o (4
0< V(—— + -~_) = V(———) + V(——) + 2Cov(=X-, ——)
X .Y X ]’ X
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DA (4-8) 5 (4-6) osuapll Galany

P SR BN-- e 80
Ox Oy o Oy OxOy

=2+2p(X,Y) 20

1t p(X,¥Y) 20 ol
-1< p(X,¥) <1 of ¢ IS, Win y
u_,llall‘..:gdllm,

P, 02, 4, 5 N e ot pfeley st (22J)
g st Lo X U5 1345 (5ale] 093 comar) Cnills sl gl o Ul pdis oo
tpsllally o geadl el M ST e Y Jag oned )

f Y,x:_‘.‘.‘j\.&nL}WViGj):“JJ.brg’_.:{l -1

N ol oalizes ¥, X O 13 L omy (X, 1) B Jete e sl - 2

| | :

033y ¢ Lfhdad Shlat CF = 6 e 0550 Q2 A el pluiad O} — 1
{2 ,4,5) @Yr.:ib,.éy. (3,5,6,7,9 :gnxr;&r—r.é

:Jiwspan&,sud,hywﬂmﬁ,

3 i G 5 T

6 6

5 0 }_ 0 l

6 6

NN A7 | NS

6 6 6

7 0 o l l

2 6 6

92 0 0 l l

6 6

ya BN RRMEE SR T
6 6 6
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DA AT A e g galt
m, = E(X?) = (-22)(0.6) + (4*)(0.4) = 8.8
f Oy (e Ypmie X OIS 13) 1 425 gm0

DOB i J g 1 Lo U@) = e~
E[U(1)] = E(e'*)

M, (1) — 55 X (Jadall Jgmaadd o gsall gl it oy

. ‘}Lﬂbj
M (1) = E(¢'*)  (4.37)

#®e ={x,%,...,%,..} wu}&{n!zuiﬂ,..ogbm X ols i
8BS @I OB F(x), £(5), .., F (). WL,
| i L
My (1) = X ' f(x)

i1
@437 )l O f () LSl asls” Lﬂ_,.....:- N gae XOOLS 13y

s Ji.tJI e g..&'
My () = [e'™ f(x)adx

ate dpad o gsall Sl Al M, (1) ST 13): (411 Lage)
tob n N o Sl Al x

m =MD g0y o2 n (4.38)
: dt- g - N ]

Muimblwif,m X L;,S,!:Oh;,ll

My (1) = E(e'™) = X ' f(x,)

i=i

MP@) = LMD o 5ot ()

izl
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MP () = L2 - 5 e ()
ix1

Mp @y = LD - S e p )

F=1,2,...0,0 de MP@) =2 x " f(x) e
izl
tak =0 Jdw

F=1,2,....,0 1 G MPO) = X x) f(x)=m,

=

AL Sy | patenn Ul ptie Yymza X - (3 OLoal S0e] S5

e Lgde Jgmadd S5 bl J gt 936 OF LoD Ram ol ol e
WIS Lgziand ielor L gy 0 g 5 B30 2N

tad (23) JUl Oldaas ‘_1;3:,.1\4 2 (24 Jie )

My(t) = E(e¥) = Y, '™ f(x) = e (0.6) + e* (0.4)
' D ad ¢ Aaady M, (1) Slazsl,
ML(1) = -2(0.6) e™" +4(0.4) "

) TUE t w0 c\bﬁ_,
m = M}(O) = ~1.2+1,6 =0.4

D ad pod Ay U M, (7) Sudlyy
M2 (1) = 4(0.6) e +16(0.4) ¢*
tad =0 C\b_ﬂ_’
m, = M (0) =2.4+6.4=2838
.3, Ry Jally Lgole Lo ol L gt g2
LiDhey ety o3 Ji,;&..h;;w;y‘_;tsf_,}.uw,u Jl,,ma,,.n.{q
o}_ﬁaﬁﬂj@f)“!ub‘ r_,ja.UE-U_,.-Uh 4W|6th}§jdf‘§1wii-&¢-}
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psgall Bl Al ot L9 gy
My (1) ¢330 0,00 aihs Ulpto Ypouza X 0513 2 (4. 12 dibope)
LaS 3 Y tall Jpomtald g jonld 310 A OB Y =aX 4B O

: b

My (t) = e'* My(ar)  (4.39)
My (¢) = E(e”7) = E[e" %] YR
= B[ o0X] = o poenx]
=&’ M, (at)
el opldnnce oadl ptie Gt goein ¥, X OLS 13f: (4 .13 dangm )
POP Z=mXaY Oy oSi Je M, (4) , M, (1) fygd Ol
My (1) = My, (1) = My () M, () (4.40)

T Ol
My(0) = B[e7] = Blecn]
= [fee sy aa
D OB OMizew Y, X Of Loy
(69 = fo(x) . £,(9) |
My() = [e'* fe(m)dx [ fy(ndy oy

= E(e‘X)E(err) = My (i) M, (1)

ﬁ.g.i::g.la_ﬁij e} WPQQFQM»QQW Y.X U (;QOUBJ,J‘}
& o A JelS L)
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s spom A ST I € R 55m 2,55 gl 3 adll ) 3 (g5 (1
By Ay S5 400 gy hadh OLT ) oo coplom 13) 5 gy 5 1000 ot
.%.paun.hcuca,swn__.»,ut.g,‘,;;ﬁj 600 @iy M3 I

A Sy 4l Ly 3 1okt omgndl U8 1315 €35 B il (2
s Cnss i ailb Lor 3 13008 Aozl 251S” 155 colgaibl o 3l Lia Jutaf
Wit of oM LS ) gl 2de e X Jo 5P RES IS RN |
| I

X Sptalt Jgpzall oV a5 g J g 51 .1

P(X > 0) 3l aldly X pigidorsf o0

EEUSURURIBXC NG

1-x 4 OstlA
f(x) = x— 1 ;. l<xsg2
0 3 Al Jao Lad

X Jake Jymd it BT £ (x) of o 3 I

el B Ay X gy e -

-;— 3 % onsaedll Oy X Jt,mw,a:n&,i,JL.:,-t.\,.-JT.._a
s A b S (4

-3 x>1
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| P sllally

X (Sade J o Al BT f(x) s8N C gl s ne ]

by SISy X (il Jyonzald ez W1 pg ol s e of — o
@l

P(X > 2) oyl

bl S (s

-0 < X < 4o

C
e +e”*
dyed Lt 255 f(x) of (o alddy © ol i ps - |

X Jaks
ety ¢ X oty omiald SVl sl s s o
P(X > 0)

f(x) =

3

JJYI{,_UQdMiQLA}Jl&*OK!S}iQﬁJ@JMJﬁrUQW(6
B LlE 4 e al ety 080 2 30 3 Chodd 1:L¢=1 Jlez=-ly 0.60
AW 500 ) A oLl 3] Bty alaiiy 5050 (3 Ot !

sip oo JS X gl Jomtal) Jlase W1 g5t J ptor o8 - !
. L Lo e ol dotadi

gl Wkl ol Bl sutad 5 jlaadd A1y L5l 1 88 B -

oty Lgse Ulpde s 2.3, 4,5 p5,90 Jak ity ay f (7
Ongpeedl 3 N g gadt X g oy

X Madadt dyoaadd Jlaxm V1 a5 48 J gt 57 1

X Fadall J gied) pamdll Jlaze W gl gt -

s o) Jlez W a5 s Ol g YotV g pol) s -
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2 35 5usd) WU Lad cafl e lgmze ¥, X S (8

_JC@2x + y) ; 2<x<b6A0<y<S5
f(x,y)-{ o o e

Ed

LY 5 X sl oS cae g € el A ope |
P(X <3) 5 P3<X<4;7Y>2] oo

:aﬁlub-\!ldwi;l,.:&gl,m X oS4 (9

| 6x(1 — 11 1
f(x):{ x(o x) - 2w< .\;-:wi

»

Y= X0 el J el B e

 ails” Al Waaize Uyl Y gman X 5 ( 10

. _ ] 27 ; r= 420, ...
dh ,.,{ 0 ; Al s
bt @iy f(x) ol wsThoT

: Y=X*+1 gs‘t_',.:.dl Jgmzel) Jleas-1 Al ope - 0

;A AL LaglS (Olakaiin Ol gds OV gomnze Y 3§ X oS (11

PPA=-pyP e  x=01Aay=0,1 : 0<p<l

f(x,.v)={ A T

Y 3 X ._-,gs_,;:&og,,.:us';\.:.,a,iwmif Fx,y) ofast
LY 3 X oadletal cdgmill oy (X, F) BV Jele dor of -
?Yff&ﬁ-‘-‘m Y 3 X Jpe

- 137 -



n L alindd o) S Mt Lgdle Juad ol Ololowill 3iny (25 - 4
ND 'QERIERTS RN P Ayt

oSy Banlt VU a5 L Y L gt Y b ikl Lo g 20 LT
Yy agen 00T O ySand Bikina 3 gukom o Jo 9,200 0da o8 D) 045 Lz
A Tomh 3 157 g

dhe gy X Jpdall J el 4300 SV 2o e OV Condy
VetV aand o shlall 6 ST oy 550 3% (3 gl ool
Do T A X gt J gt o Calzond 2,0

P(X =x) (x=0,1,2,....,n)

DA a g ol SR Sl agy gt s 12

0 0,55 0l Ld X desds n=1 WU (3 (sl Bl g 5,0 &y medll (5,4 Lakis
tE A ey (s Bl ) 1 Al 5T (F Bl )

p(s)=p 3 p(f)=q
p(_me}mq 3 p(X=1)=p :C)T¢lsf
t oo slalt Slazs Y gt Jgdor 09555
x | o 1
fE) | q p

(S5t g o) R JUth 5 WU odn @ Jlazm V1 s oy
STy (i Sl ol X Sletall Jpradd O S 15 L2 Ay
P eV Al o SIS 13 p ﬂ\k;m_,(,}yjc,_;j
f(x)=p*q™ ;x=01;9g=1-p (51)
PSP s b GRAN Jut ay et ol g a.2.1
2 0P p dawy J9in s A Wsde Veae X O I3 (5.1 40 )

- 140 -



pu=E(X)=p . (1
(5.2)
o =V(X)=pq (2

: Ola gl
P OB (Made Jgoeie o gme Ly mi e (1
p=EX)=2xf(x)=0)(g@)+D(p)=p
“ 3 @ =V(X) = E(X*) - [E(X)] (=2
=)+ E)P)-p =p-P
=p(l-p)=pq
PP dmd gl 3 A Bl 12,2
D O0P p dast pin s A Bpte Ypmze X O 13
M) = B@*) = 26" f(x) = ¢ g+¢® p=g+pe
) D b i pasald M WA O3}
M,(t)=q+pe ' (5.3)
 pasald SN WA e bl a5
MP(t) = pe = p= MP(0) = pe® =p
MP (1) = pe' = m = E(X*) = M (0) = pe® = p
O =V(X)=EX)~f =p-pP =p(l-p)=pq @y
1P gty Sl a1l
o Al AN (3 Xyt J gomzal) Sz W) s o O Eamed
omsl) 2B M YUz oy Lol il ot S ade 0,55
n-x 5 ld x paiygile Xe=x] Sk ofaNey x = 0,1,...,n
D Sl oy St nex g U x ity e g7 0f Sy Sk
‘ ’ px qn-x
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SL-&'J n-x J{:-U- X gﬁ%ﬁ&ll@lﬁytbibyloha&hf
SUL_.:.‘;W X l{..ni‘,.a.& n g;,ilp,..éhﬂdlubhd.,d\a»gg_,mm
gl 32y £ g gd e MWleze | paie mex g o5 gl e

x nt
"oxl(n=-x)!

D oVl Y aar 05 plasianly

P(X =x)=C/p" ¢ ; x=0,12,...,n

&

FEHN s 0 £ 5wl X ot Jyoin e JpE 1 5.3 g
s o LSS, X~ Bxsn, p) el oSy p Lo ndese g (S
D AW ( Aglen W) BUST! Wl ) Lzl

PX=x)=bx;n,p)=Cp* ¢ ,0x< :’;’12";‘._‘..1'1 (5.49)
of aasSe -S4
b(x;n,p) = ?TEZ’%?)T gt z=0 )
> bxin,p) = ZC P 2)
=(p+q) =1 =1 a8 Ao PO gbin

A e 1315 0.7 A el ey O Jleis-l D713 1 (1 Jiae )
‘ ol Jlal gp s clilb 6 C3ubt 44

ceolille My CBUb) (e - 1

BOUNSERNEPE VAR NVS U |

(.A.é;fi_glml)@_,iﬁ L}@d-\&,ﬂ‘_ﬁu@dl 44 of Lo Jd
0354y Sln 6 Jirame S5y 2ol 1S5 oms il o 6. BB ( 2elr)
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o ol sae (e X Jo B p = 07 i JST Q@ plaedl Jlesmt
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