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dzJ Ml o d3j MBUEE(deY i3OIls BN
B zOcsftedwisise O d j dzj d34d;
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[ BN ts:]0,120| 0,190 0,260 0,240 |0,190 1,0




liedds) 84 €O HO dzOf tcOo g d3 dfCudsd) Bag@osLdduis) 4
s H J dz. . OH J dzts
{ (0) =0.1, { (C)=0.2, t(1)=0.3 t()=0.4

i 0,1Q2) =0.050, 1 (,8Q02)=0.050, 1 (,IQ2)=0.010, 1 ( JQ2)=0.010,
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7.4 . Ststcj d&zOydw d3jyHEz Ml Bdlsdw.
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(5C OL Ols | dafilsd =CiPilsesd s 9@ €., n ¢ o,
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B)C,d %

4" d ddOH J:@48,)=025 1( d@=0251( tg) =0.5

{ ( 2/C)=04, { (2]Cy=0.1, { (r21Cy) =0.5

{ (21} d@=03, (21 &@=02 1 (121 d)=05

t (&lrg)=04,  (Jdr =01 (gt =05

B) RC,Z ,)= P(C.,z ,)- P(C).P(z ,)

JP(C)PE)PE L) PQE )
P(Zx , &) Pdy) - P(C)).P(z 2)
JPC)PE,) P ,) PG ,)

0.4 0.25- 0250375  0250.4- 0375 _  04-0375 _
\/02507503750625 \/02523 0.375 0.625 \/3 0.3750.625
0.025 -_1_ 000298

B /3150.025250.025 15/5



) od B wORBjtejlsi Cj ZOYdWISO &y HE
9)1,d Z.

{ Jhjdgd@H j:ti48,)=0.25 t(Q d@=0.251( tg =0.5

{ ( 21Cy)=04, { (2/Cy)=01, { (21Cy) =05

t (21 d@=03 1 (/1 d@=02 (1 dg)=0.5

t (zlrw)=04 (215 %©)=01 1 (¥ tg) =05

°) P(1,,z ,)- P(1,).P(z ,) _n

R(1,,Z ,)= — —
\/P(J »).P(1,).P(z ,).P(z ,)

4l BdIsdClSIOdzr gsBtcOL Zo Ols )1 dzdzO Gtelz
[ ABtedgdz dzOIsO L O {1 dzdzOIs© 9 j totsW Is dzfs

[ (D=1 (HC)+1 () B+t (AT t8) =

=0 (2 C) @)+t (203 d Grdg+t (21 QU Q)=
=0.1 0.25+0.2 0.25+0.1 0.5= 0.025 + 0.05 + 0.05 = 0.125.




) ted B eOBjtejlsj Ststej ZOYdwilsO dij y HE
9)1,d Z.

tjhjdgd@H j:td6,)=0.25 t( d@=0.251( tg =05

t ( 21Cy)=04, t (2]1Cy)=0.1, t (r21C) =05

t (g} d@=03 t (»/} d@=02 1 (1t dg)=05

t (zlr9)=04, 1 (21 8=01 1t (g tg) =05

LA 0oz 0- 0.1250.375
15,2 = =
#7# J0.12508750.3750.625

) 0- 50.02515 0.025 T
/5002535002515 0025250025 5 /735

0.2928
1/7 35 \/75




9. §.0zz @ 2dzduueu dzd u d dzd

L iSe(W, t) 4 ojtswiksdshisds {tosf
I v &(@D: W- R1sOC Q@ O oMYy Bt |
(1) xT( I )wEWXwW I BY I ¢ (W,
fd dOdy@O2 dzO o ¢ dzd (WH daPL 3] ted BO . W Iz dz

1 OB j dzjp1Q Vs O ls& s ){x/=B}.
r20 SH=R'dec (W =BW 2 dz€ ydumusi®] dzOcidigqOddziso

s stic] aOMdse djlsts (1) | JjSodoOdj dzls dz
2 LO ofWm¥RYs xl((-o, S UEXW) <X}/ ¢ (W
Vi Ise Odzay (1):( 2)

14 S0O={/Bx1(I1Hs(Wvsc 0¥ O BL

v Y]s-Odzg jBtcO ls fsHdRlety j Miseo O dzO

v ¥YMi Hi 6 0 oaMmMdysSd ddzlsj tco Odz(d .

v Yl Hi tey O &d dzbagidedg®ltdd®, Ctswilsts i H
ddzls j oo OdzV,EBL . | .



U ste] diOmdisea djlIsts (1) J JSodo Odzj dzls dz
20 L0 oMWYy RYsxI((-a, "W WEXW) <x}/ ¢ (W
r-ots(2 Y () 4 SO={/Bhx1(lHhs(M}vtse OB O BL

v Yis-0dzg jBtcO tsls f sHdAdRletsy j Mise O dzO

) x1A)=A7 (WY ATlY.

i) oS/ ¥iss /BUX YWy,  w/iwxw/ ¢}/ ¢ (W,
dety () § OdzG | B©GO, {biaxed Ol ) eads, s, |
XA (W . v sBA/OB O

i) 0 C s, 6,067 V,IstxL(0)/ (M xH 9/ c(Ué,ls. §.
Wi Xm0} 7 ¢ Awl Wxm 7 037 (W& u. §Wj
S-Odzé j Bto@y/ W) / 0 A wl Wxw)l ¢, AFE T ¢ (W,
. Hw! WX 0, B0, B M (W, . l8Xd, Fb, £6 ) ¢ (W,
U tsCG Qg &Y, FE /Y.

v ¥YMi i 6 0 oaMmMdySd ddzlsj tco Odzd .

v ¥l Hl 6y O &3] dzcbd@dzdgBlaecd®, CtswWilsts M) H
d dzls j o Oz, EBL . j .




r3vd sy, 1) 4 olJsWisdsmisdsH @fst
c(Wy dLd3d ed &3O M dziz y ©20(E | o jta@isuad dz0 .

Y ={x1(1) /7 BY
MmisL dzOy@exQJ My dOBJgY s O § SeEH J dzO

) OB ZiNCHS O OB Wsail i t(), kscOs O
Wl dzC w@w/ Whj wews O My dz0 o j dzdy
2.0 Ss(W={WALIss Mmdzzy022dd o j dzdyddzed @Bt
MO®Rs § sdmlsodidsdls .

o B2 MsP®: 5L dzOAIf Z WM, )fletsMistc OdzMis o Bis ts

fdzz yO2dzed o J azdudadedW M v d e tcOded o (
1YAMW (WY ) ti Hi ey O CtsdzMmisOdzlsdlIsj .
2YAM c (WY ,) tfi HI 6 O ddzH S Olststedlsj dz0O



2YAM (WY ,) ti Hi Y O dqdzHdS Olststedlsj dzC
a1 4 8@y, 1) 4 olB¥isdshisdlps H®
c(Wy  dL d3j ted dBts usfgicOPU(W. A (W)

g, HO L dOy-de®, Mezswsts | ddzH S Ol sts
it OL G dzj Yx/ QR3]

O C <0, Itd((-o, AWy WA, (W<X}=AT ¢ (W.

o C s/ [01), Ists B

W12, Sw) nE, (W) <xp={w/l WIly(n)=0}= A/ ¢ (W

0 C w21, (e, "W WA, (W <x}=WI ¢(W.

{Is vibtey BO 1 d 1 4w ddeddydmyazizly OrRdeg o9
ol 9 9o JtsWilsdzsmis dztsls s (W g B & tgfO dzils o ts



BYAW (W ,) td dzddzj 2dzs f tesiste OdzMmlise 5,
xadx, I AW (WY L) 1 X/ AW (W ) 1
d LO oMmRICGs /AW (W ) t

4)0S /Xl AW (W L) .t Ists
X6 [ AW ¢ (W ).t

5)0Sdx/ AW (W ) tdw o(w) =0} =0,
s 5 XX I AW (W ). 1

6)0C s/ AW (W ,) tal/l AW (W ) ,t Ists
5O %) [ AW (W ,) d Isin(x, x) I AW (WY ). t



TYAMW (WY ,) 1J LObotte] des tsls dats fipds. jG&.te OX
I AWeW ,)ynt = 1, B é
supx, I AW ¢ (W ). t
nz1l
infx,/ AW (W ). t
nz1l
lim sup x, = inf (sups ) / AW (W ).
21 m2n
liminfx, = sup(infxs)/ AW (W ,). t

Nn21 m2n

8.) 1{ejBSsAj disbd@S ydW A (W ,) ,f IssEe 09 O
fO) / AW ¢ (WY ). t

| Of tod dg St/ AW ¢ (W) ,) 1 sietw), x", x* = max(x, 0),

x-=max(-x, 0), |x| =x*-x MO fdzkz y0O2 ded Aglf gy, d.dac



100 Dyrmtzidzs npdigeddz®udafatCuizisnd jdedj oz

rivdsae(Wy, t) HO J o] tesWIsdesiferids J
Mz yoO2dz0 o j dzdyddz© o dzgjcts. AbkzdC ydw
(1) F.(X)=Pw/ Wx(w)<x)=P(x<x), x/ R

fj dz2Odae®ydw doz0 twOL fte] Hj dzj dzck.] dzO
ltod o3 9 C®:j BoWIl dz0 G jtBtso jlsj tod
fnd d3d lstedudzOld@SmJtdsﬂi@

1 ) td"ddedd:
i 0 1 [ BN f5:
P(x=i) | 0.5 0.5 1
P(X:O) <
PO , XxXCO
F, . (X) = 105 , O0<x¢1
.......................................................................................................................... f1 , x>1




Frivd @y, 1) HO J oJ teBWIsdatstsids Jf
fdzz yO2 dz0 o j dzd yddzO© o dzajets. AlzdzC ydw
(1) F.(X)=P(w/ Wx(w)<x)=P(x<x), x/ R!

fj dOBHd@EOyYdY dz0 oL ftej H | dzj dzckj dzO

ltced iz 9 C2s: 8 Mz yoOJ dz dzOyddz 9 d dzls |
|AB[=adm. d x=|AM|. 1 Od3J g (X)s J

(4" Jdedi § sdz @ DEBEEI Sted

12 y HjWddzedydw LO o jtew
—— F,(X) =P(x<Xx)= =,

A M ] S S
, X¢O

. O<xCa

Fy(X) =

RO | X O

— — — — m:

: X>a



I'mw e O wizdk ydw dzOF g Qs | mmopjdzey dazlgd Mo

1.) © 9 fa¥ Risb/ Rida<b,P@@¢x<b)=F,(b)-F,(a).
-0 5. R(B) = P(B, W = P(B,(ACH)) = P(B,A)C 6B]) = P(BA)+P 61b)

Pl@aé¢x<b)=P(x<b,x o) =P(x<b) -P(x<b,x<a)=
=P(x<b)-P(x<a)=F,(b)-F,(a).

2.[ ¢ tcOdzad Y j1d@s fiplsiy¥ Ris 0 ¢F,(x) ¢1.
r-o tsF,(x) = P(x<x) / [0,1].

3.[ f5dzfs s tsdizpaizO 3O dzw1a@ ety ¢, 8y / RL, F (X) ¢F, (Y).
r-otsas——=Y Is. @x< x ofk< ,y Oldix<ixo/ x<y O Ists
B deslstsdzdesMisls© dzO o j oW Isdzts s dzd Is J

F,(X) =P(x<Xx) ¢P (x<y)=F,(y).




40 i8S MdzOls s imsO sdsigw ® @x, 6 R4 -k

M E, () = F(x0)

r-os[ls daj ftoj §1 MdzOlstsMiIslsO© dzO o j tosW Is dzt

im F(x) = lim P(x<x,) = P(= 8 x < x.) = P(X< Xg) = F,(Xo).

Xn %0 X0 %o n=1




5,41 N jMlsokzo O HW M e O x B RY @K
Iig] F (X)) =F,(Xo) + P(x=%,) = F, (X, + 0);

Xn

ro[ls dzj ftoj S f)dzR® sdnjststOY s desfls dzd Isj

Im F,(x,)=lim P(x<x,)=P(®] x<x,)=P(X X =
Xp ®Xg X, ®%, n=1

=P(X<Xg CX=Xg) =P(x<Xg) + P(x=X%y) = F,(Xo) + P(x=x%g) =

=F, (X, + 0).




6. P(x=X,) = F,(Xg + 0) - F,(X0);

ANzdz2C ydw dz20 twOLfftejHjdzj dagdj dzO HdME to,

i £ | & | & | % |Lo0s|

P(x=1i) |P(x=%) |P(x=%) | P(x=%) |P(x=%)| 1

Y= F0 = P(x<x)

p(x= Ky+P(r= %) +P(c= %) |

Pix=2)+P(x=%)

P(x= %)




7.0 CBx=0)=0, BLINF x=1.

X- + @

r-o s lim F,(X) = lim P(x<x) =P(x< @) =P(/) =1

X- + @ X- + @

8.0 C Blx=-2)=0, HjmF,(x)=0.

r-o s lim F,(X) = lim P(x<x) =P(x ¢-2)=P(4 ) =0.

0.1 MW e O WikdS ydvw dz0 tcOL 4RKuzsK jsdzgf dzg jo s
Beststsysd dz0 MEts¢.



v sto] dpoe § Wz dzSRpf Ris 00, 1]f tedIsj y O O e
2., 3., 4., 7. d 8., Ikt fmihjMmlssck
Wy, Mz O dz0 &g dz Al da@j ¢ s, S BWIs
ZO twOL ftcjmjdzj ded J
r2t OL dzd ydzd Mmdzz yo02ded o j dzd yddzd iZtsc O
WhkdzC ydw o dzO tG@LlItGJHJdZadeCfJ. I Istsdz@ ¢
cOLftc]H,]d XFtcOIsC s BlsB jdzv L 9 Od3y
ltod dz) 61 Isn 2 d dzls j tdABPda@m§ 5, dzz yOJ dz ¢
dLedO kY AM| éﬁ-IMJIUBQGMJL‘SJ, ud
X =Ah.

38 0L90dd, U Mdzizyoddadflssy isedy depdpdzdad

1)
N of OOTsX £h) = 1. 10OCWOC



1 3a2-CoOdzscti@ YL dzS yd W 5O 20 tcPdz tied wQ d
n, =inf{y / R F(y) 2 a}.

Xa

| BB tedydz0 ddalsj eftcj sOydw dzO o tc!
z0 wOLftjHjdzjdedj d € o Odzlsddzd.



|d BRI stedydz® ddzlsj teftej lsOydw dzO o to!
2O tOLftjHjdzijdd, d So0Odsddzd. ¢BMmt

Y

0.9

0.8

0.7

06

o

05

0.4r-

03

021

01




41460 Ml edbdilsts ¢ d Mdzny@APEIsO o
HjWddedtcOded ol torn v j jorsdzis dzif Migiddists § tc s Ml
Wy, . thdeC ydqwiso

F.(X|A) =P(w/ Wx(w)<x|A)=Pkx<x|A), x/ R
fnd dOkfg®s dzO Wk dz¢ ydv dz0 tOL e HJ C
o J dzd yoflad Emdzsedj ¢




171 Juckpai € deyylsidadcemdzizn ©2 dzd o
JOs: yagOds cha gui€ase. [Bai@F @ ©ida] v .

rly 4 Snrae, (Wcec(Wy, t) HO J oJtoWisdzatsiflsc
ALA, €é HOAAf] dzdzO ctekzf O tsls Mmi Bdlsdw o
o J dzd W dz® tsVW Is 5 d3t5>1; HO Mmj fHtejHMIsOso O

(1) x(n) = a X o (W)

k=1
Md dzOed Otc] Is dzO M dzlz y O 2. dz@nS=ox, &4 ju d dzO

dz0O tc djudd) o3j dzls @ftdedstn)diaalziz yO2 dzO0 9.4 dzd yd dzO



AZdC ydWwlsO d&z0 ©OL ftej Hj dzj dzd j o jaRd w df daC

2O dzdzs L OH OH j 2O, OC MO w @20 dedzd Hz,

d fi skojldedlsj o jteswWIsdsmlsdsj Ly CLigdsy
n

s g X Xl (W), 55
k=1
R0 = P<=P( 8A)= & P(A)
Ko X, <X K: X, <X
Y
P(x=X)+P(x=X,) +P(x = X,;L) r

P(x=Xx)+P(x=X,)

P(x=Xy)

0 X X, XaXg



v ste] dOMWIC O dgj slsted yOlsj dzdzO Mmdziz y0O2 dz
ftcj HMIsOod COIts ctcOdzd yoO dzO dBdesls 5 dz
dzj slstced yOls j dzdzd f tetsMmisd figrdEbisw @ A5 IsdsjOdz
Qo datsdzj tcdzO 9 8 oMW C sSW H dfdiEs)lsteh [ssotdX
fizz yO2dz0 o j dzd yd dzO@ J tscetcOded yj dzO tslsc

r-om d @ Mmdz Wa(W ,et(). t Owé didy @dylsC

mhdz. 9 . n2’ K - 1
X,(W) = a_ on {_¢ ()< L}(,/V)'Fnl{x(w)zn}(,/’/)

vtsG 0o O LrE) » M, %8 ¢ x. .1 ¢ x(n). dxkmms<n, Is ts
XW)-x(W<2n o CEw)2n IxEn=nuvisc QO DKW <N,
Sud o diHtelgs o, (1) - x(n).) d- 2di3dzsy | Mise BiIsts
jdzj i3j dzls Otedzd dL R gn SLdds RasA(ClS ks s O H d
fted- o, xW- xWL  syledyd wk/ du

}ted SCW HO | E0sdzhis® dBipinixe) ¢CHY to d
n- a,x(w)- xmL O IsBEBOHJ BSilstsOs dzts B3 tc dzO



v sie] dgodz@mUAWY (W, ) Ml efOHO M € dzO
WizdzC ydd, ml Hl ey O Jjdzj d3j dzls Otedzd Isj M
tsls dzts fif datds s Y S as@®1 d d3ts My Is
ot JSXHO J GcteOddyoO dzO0 tejHdqUO siIs
(W o(We(W,t) . vmdOewd)dusd J Mmisd kdnedy dado
I Mw s ] Odzdets yd fiydor: xgu) < Xdpkeld lsUp.Is ts
v. (W sjOdzé j Btc®O, Ists
Z z Z A{wix(W<x+k'}/ (W

]l smdzj HdzsIsts o9 dzj yJ, Ud

w:xw<x} z z z A{wixw<x+k"}/ c(W.
vt O tsL dzOxy O offfdizlz Q2 dzO o @) dddf y d dzQ .
[ BtcOIsdetslsts Mdzj Hoe © BBIs ftojJ Ha BH dZOISO Isj
Mz yO2 20 B ud &® My ]l HMISOesd & O
dzj slsted yOlIls j dzdzd M dzlz y O-k dzaf dets ¥ tzdxy & dzd j Is s
x* =max(x, 0) d x- = max(-x, 0).




r2lj etsw IsdztsanE()c[:Isﬁ), I = 1¢o fR), daQ tetknyO Isc
tcOL ftcjHjdzD daefd MG o] IsdzOIs O Mz wOPR &zO 9 §
sBdCdetso jdes M HtojHMlsOoawls ol 9 odH ¢

i % % é % [Bh &
P(x=i) | P(x= %) | P(x= %) é P(x= %) 1

3/ Ol 3OIsdud M¢ 5 (Hfu Cdoodo defts i3d dzls)  dzO
mdzlz y O 2 dzO ag(ﬁlzo[qutﬁlsza tcj H dzO0 fgjOL dz@tg dfi

[ X [ x=Q ®P(x=%).
[ Gt Oo dad &5
k

= Xt+tXt.+x  ®f+xf,+.+%f, . f
n n - N




[ BNt

Ql S

Q| S

Ql S

Q| S

Ql S

Q| S

P(x=i)

1

1P(x

[ x= @ %P(x=%#)

bx1=6) =

:5)+

=1)+2P(x=2) +3P(x=3) +4P(x=4) + 5 {(x

=3,5

1—+2—+3—+4— +5— +6 —=



dzO© nd d3d

mdzzye © ¢ ted Moz
f sHRA ol todzW dad W
3 6 6 2 1 6 2
6

200

1

3

3 3 3

sdHdd COCots My
3 4 1

HO
tcjLEZdzlsOIsd tsls
3 3 2 3
4 6 4 6 1

4J GO

2

5

1

5 4 6
6 3 4 5

6 1 2 1

3 6 3 5 3

3 5 5 6

4 2 4 6 3 4 3 4 5 3
3 4 4 5 4 5 3 2 5 6 5

4 3 2 4 5 3 1

4

3
5

3 4 2 4 1

4

6
3

3

6

5 6 6 1
5 3 4 5 1

4 5

1 4 3 1

6 4 2 6 4

6

4 5 6 5

3 3 3 4 4

5 &5 65 2 2 4 4

5 3 6 1 4 2 6 3 5 1

1
5 4 5 1

6 5
6 4 2 3 4 1

3
2

3

5 6 4 1

5 6 3 6 1

6 5 3 4 6 4 2 3

1

3

3 3 4 1 2 4 2 4 2 4 4

3



{ jOdzdL Oydd dz@ 200 ftHZol todzv dgd W

5.5 i

451 i

3.5 .

1.5 b

1 ] ) | | ] | | I |
0 20 40 60 80 100 120 140 160 180 200




L EOY dC O dz0 MtejHdzdlsj Otedlsdjlsd ydzd
tcj OdzdL Oydd dzO ftsHnmol todzWw dzd WV dz

Lo
x 4

3.8 i

3.6

3.4 -

3.2

3

2.8

2.6

24 | | | | | | | | |
0 20 40 60 80 100 120 140 160 180 200

n



g9 82 Mz Is | @30 s d y JEECSlotO dzj
1.6 CBx=x)=— ,i=1,2,é k<o, lst5x=

2.1 OC @ sdzj B3l kG dz o j dzd y @O EAFRCS ] d Is d
fHtcj H dztOldats Is d3j Is dde@lEts 0o OH CHOfs P tso j g jf so0 j i
HsB dzd Y @B &EOIs j &3OIsd yJ BYOK 18 @aRdzOB dzt H O 9
o J dzd yd dz0O

3. ] Olsj d30OIs d usiurfESt @@ jts dzf Is O fzfg © B3O IS @ dzfM Is ©
Is.J. [C=C.

4.1 O o fg¥ Ris (cp) =c x.

5.0 H dIsd o dgxHs) = x+ A

6.1 (x-1Xx)=0.

7. sdztsls tsdzagtEidsx:¢ ) = 1xerlad [(yomlsdatsmls
al/ R!d {fx(¢a) = 1 |x|&as

E




8.1 JHtcd € MdzOIstsmlisp Cots ¢ed@xiz@lx @é ¢ x
fted- o, L O efhP&se)- 0, Isd®0.[
O0.] sdztsls 5 dzdz® dzj tf to] ) Cilgaz® Ixis @l e ¢x
fwed- o, LO efhPiisxze)- 0, Bk
b C®2é x,,°x.°e¢ 2xd fede, LO &fhvwits
Px-x,2e)- 0, sk



4y A/ N, Ex" i dzOsidlaydl®d dz0yOdzj dz o3 dzj dzls
5y @/ N E{x-EX'l1fj dzOwidlay® yJj dzlstc Odzj dz dats
[ 6E[(x-EX? I L d200y@e O dd@Hes{mio] v dzO
Hots2Mlse O:

1. Dx 20,

2.Dx=0 U t & =Ex)=1.

3. D(cx) = c°Dx.

4. Dx=E(x?) 71 (Ex) 2

r -0 sDx=E[(x- EX)?] = E[x? - 2xEx+ (EX)?] = E(x?) T 2 E(XxEX)+E(EX)?
=EWX?) T 2EXEx+(EX)? =E(x?) T (EX) 2.



51 j 600 | &zik Ot 20 BMLA0)=1d e>0, IstW@(l‘%.
r-ots) © ofMmw Cts Mmi B dIsd x={AHX{GE. W 5 dz© p O-URiZ @
[x=[[X{xZg+xx<g] =([x{x? ]+ E[x{x<d]?

2rldix? dlI+Elxix < gl=q [IIx 2 8]+ E[dix<g]? g [lix 2 g] = eP(x 2 o).
-Eh|, Q 1

6.1 0O o fMw ¢ O didzd @iddz® O ey 2 e0¢ —
®on| O

h- Eh
\/F
hO 8 céln-Enfe_ E(n- EN)
®Dh O ~§ Dh § DA
7.0 JOQo jdzMegBJHZEBD MW C O Mz yO2 dad o j dz

L @ fw 83D, (|%- Ex|26)¢%

r-otsl Mo ts206nls®ds] fr]lsas'@(;\i%‘=

92
E(x*)
e
=1. Il DA=E(h- EAY

-8 5 =

de>0, IsRP(X2.0)=1,Ists xZ2(8=t (¥2 e?)¢

() =E &



12 A6cohnBiits dzslsedzts Hadzj Afatepe@ifydz0 Is d
Vs jradg@ds: dfca guin€ ase. B Qao@dzjiocmu i dz
dzOate /@ Uectfideged j dzj dzd j

riL i Se(Wy, t) HO | o jtosvisdestjleHz® |
Moizz yO2 dzO 9 J dzqdm dWzies. O L deOERF), Qe s dze Is
dzj f e €1 MdzOIs © Mmdzlz y CRCAEO frpi jhdgdindsifodiztd O
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P.(x)=a P.(x|H;)P(H,).
i=1
reo s Y s te BAdED | dalotsOv Is dzts f s
P(X<X):é P(x <x|H;)P(H;).

=1



5 fsto] oS B AMO OB Mtsdzs Isdats dzj ff toj 1 fozO

o J dzd ud dzd P (X.y)
xXh )

P.(X)
vdzj HiMbandsje.di3dz dzO L O Edgdesy j dedj dz® { dzi
P, (X,y)=B,(x|7=y)B,(Yy)

P, (ylx=x)=

..PXn(Xn|X1=X1,X2:XZ,...)(n:Xn)
ddzj HiMsandsjie Bz 20 dzO0 1 j2 M L O f dz Isdatsfl
P.(x|A=Yy)R,(y)

P.(X) |

P (ylx=x)=



17. N VB 60 Zedz®rornoQrarHea 1812 datsis svadz®ils. J ¢
VdededzdrnazdpazlscOde dadza Ay asts2eMmds @ @crdza@® d3C
By §He. O dz] .

s @Oj Shre. B dldv,NG §, BB EOL Zo O
i dZdz® ¢ ekhjO ffkzOfaD dz0 o j dzd yd dz®@, H j !
Mi hslss o jtesWIlsdtsilsdzs 1 to s - :

Ex=Q E(x[H;)P(H;)

j=1 W
r-otsl MmMdz. xJHEMRS o] IsdzO@ Mdz. 9. M tj H daC
t(x=x), 1 = 1,Is 2H,j Vé&d,dzdmy d3®k Q BZ@DEEIOC 9 Od

Ex=9 rP(x=%).[ls W sttBzd&OlO L O i dddOkOo

=1

[x=8 x& Plx=x|H)P(H) =& & xP(x=x |H,)P(H,).

i=1 =1 =1 i=1



2fdz. WwjO®mtde lsdzts dzj f fipgzS o M dzDls OH j % @c

B50ls | B@®EOC o Eazd FYP(Y)dy. [ 5 vjbtE] B0 3 dc

n
P.()=3 P(X|H)P(H). s 56 09 O
=1
+ a n + o

nya P.(yIH)P(H)dy=a fyB.(yIH;)dyP(H,).

=1 _ g



ltcd 3R 0Odz sStcc OdzdL Jte©® Mdzj HAdZzOISO d GO
dzd Md 34 Isted YdzO dBSGed JHOF & OIss{teh k tc @)E 5=
Bsdz] sOISO ffedOMmo®OL J BO O dzo. ¢S difs
dzfj oL j B3O dzgNjts.f J1yOUB Ols © T R iO dz= 1s1s
sOCo0O IsewBO9O HO | yYJ OO dzO ij HHdzOL.,
ER. =07

fjhjdadisSo a7 § yjdObo dO jHdkO et
E= flitsOls@ctc® Mj JJj W ddH dzO dzts

T= fAlitgfO@PcteO Mj j §OHBROEE kkzteO®. o
[ GRE) =L Ry+XxT Q [ ((R)=[ RytX

[ R =0 (GEEIPE) +1 (iR)Py) =( [ iR+ XT O) [ Ry +&)(1-1)
O0=(x7T0) xX(lte)U n= Otc dzo .



U J ste] dgos Bazz yO2 dad Is §  xed i gy ovodcdzd te © dzd
i "s ojteswWisdsils dzs 1§ tc i) i Htkigss tets d
dzj ftoj S MdzOO,, st

Ex= pE(x|7=y)B,(y)dy
fosl fd xj JEPMC ) lsdzO Mdz 8. f ©jH
t(x=x), i = 1,5 2H,j W& dedmy Ok P BB OC 9 O d
Ex=Q rP(x=x).[sd dzs j ¢ tt OczdzOls OL ® s i5tzdzOIs O

a;tséw Isdz.lsfr]ls
Ex= a%ﬁP(X X |h=Yy)P,(y)dy= fja xP(x =% |/ =y)P,(y)dy.
=1 .o I=1

2 dz. 1xr®mbfnlsdzt‘ Isdzls dzd  fipdz S 9 ) dzDlls OH § & dc

BOIs j d3(ml§®Qa(Edzgn(P(X)dx UseOBI® Mmdzj HMlse d
ddzls j c tcOdzdzOIs O o1 )

+ o 4+ @ + o+ @

= X 1P (X147 = y)P, (y)dydx= 1 fiP, (x4 = y)dxR, (y)dy.



1 J 0o | dzmb s dzw C s MEBXEJEAZ2MO € e O dzd
{tixBeerxerhe
0SB AMO dzj L Oo d M e, x 8.5 |
1 ltc0o j dzifls © ® @EOBX2dEA2TMO C 02 dzd, Ists
JE(x+h)? ¢ JEX? +JER?
1 d 800 ] dzimo s dzegiligs>1,q9>1,pt+qt=1E|dP<eo d
E|hl 9 < 2, Is ts

(Ix heBE|xPYE|A [

1 4 600 J dzls @ e ez (X)>0,( Is. J .ge@C 1 € HeO dz
ol iy j MsslstsySs d d@F,, ildEs  dzO

[ (@) ¢9(r ).
gdzj Hinlse dJ : (1 J 60 jzdaEnd<s <dzB

JE|X|° ¢YE|x|



18. P OrupfdedeHuy 8z dozeiW uu dz2@ covzidzS y d d
aenozdayd dzd .

s ste] d10] SHO)H O 1 jstoj disle d@C yd @ swdsjs] tgj S f

dists dats Is tsededR 2 didzts ) j Mlsea tslsts sls o x QRE X

i OB ftsdazjlsfdasi €1 fdzOIs Oo jidzwdPR@Z0 v ¢ O

P(g" (X))

Poon (X =P (9" (X)) =9 ) 9(g” ¥))=x, 9" (9(x)) =x.

rotsl Mo g ©0] Mbitdt COMBEE@ @ d
SBOlgi® M hts | Mseset tOMlswh O (

WPy (X) _ pP(g(x) < x) _ HP(9° (9(x)) <g“ () _
b b b

_HP(C< 0" (¥) _BPOr<g® (9) 1G° (0 _ b (i (100 M ()
UX Mg« (X) y

9" (X)

Pg(x) (X) =




2 fdz. g 90 Mhttscet &ZOKOBEE@® W
SBOlgHO M "5 | Mttt dOBOdY s Oh O

WPy (X) _ pP(g(x) <x) _ HP(g“ (9(x)) >g“ (X)) _

Pg(x)(x):
X X X
_ P> g (%) _ HiL- PO ¢ g* ()] _ HL- P& g ()] pg* (%) _
X X ug“ (X) X
_ WP g () Mg () _ HE(9° () g () _
b (x) bg“ (x) KX

Hg" (X)

= p,(g* ()P X=p (g (%)
LIX




1 Od.1 8C O jIsj, xjyujOsGfmzt Isdets dzj ftj S
9 j dzd y d dzOF,(k), x¥ Rds.tsF (x) ~ U(0, 1).

[ 1x] tOQodetsd3yj todets twOL ftoj HJ dzj dzO Mmdzlz y
d dzls | oo @R (0S¢ tc Ok/SUS(a, b)), OFds Isdatsfmisls O
COL § 64 HJ dzy daif® azPH O

1 g 0 xI [a,b]
b-a P.(¥)=1 1




1 OA.1 8COY JjIsj, xjJuJOBGftlze Isdets dzj f toj €1 M
o J dzd yd dzOF,, fig sk (X)ts U(O, 1).

[ JMh] dzd) E,eW. to.OBEPsS dzé Isdzts  dzj {f fipdzS 9 .n,dz0Ols
Mstese s ttOMSwWh O d dzgj ftey §! Mdz2OISO 9 &
L 2Oy degf v 1A @, 1F} o &ZOc Odsd v 6B F EEA) d1
f sdzz yOo Odzy

P =R )= By

RS ()
. Fe (X P(F (x)<Xx
L 687 (0, 1), PF(X)(X):u F o) ( ):H (F () ):uconst:O
: X X X

 sfdzj Hdzdlsj] HoO tjHO MO WOMEE § di Is



1 02.1 8C Oy jIsj, xjujOBOfslzs sdzts dzj f tej €1
o j dzd ufimz®(0,1), K.t QOMNMI o f ORO R I

{4 Jjdzbj E,eW. to. dzO0 OB Mtsdzs Isdats day, f tdisjec
emMteste®MIswh O d dzgj ftej §) MdzOISO o d3dzts:
L dzOUj dzff ¥ 5 dzOQO(X) Mi " eshlstese s @MY O
dzj ftej 1 M@ASOEd ZOCOB] vj WFGOXY L O

) sk yoa@®L O oMWt o, Ctjkt (Jf stys

_ UFE, (X) _ _
P () (%) = B, (F, (X)) =1.B,(x) =P, (X).
: UX

z2B8d3 fdz Isdzsmisdlilsy dz0 tcOL  toj ded dzaj dizf J
Ml af OHOIs, It M af OHOI d Isjrdzdlsj W




) 08.1 j SMUO,1). 1 0&jtjlsi Mdzy®? dgas vl
| St dzy b @C ydA  dEO Sos@s o jteOLdEAs | H j dzj d

K -2 1 2 5 L &1 9|

Pw: x(w) =k ) 0,1 0,4 0,3 0,2 1

{4 Nddddso

x=-21{h<0.1} +1{0.1¢ 2 <0.5} +21{0.5¢ /7 <0.8 +51{0.8 ¢ A}.
vsc 09 0O

P(x=-2)=P(h<0.1)=0.1

P(x=1)=P(0.1¢ < 0.5)=P(h<0.5)-P(h<0.1)=0.5-0.1=0.4
P(x=2)=P(0.5¢ h<0.8) =P(h<0.8)- P(h<0.5)=0.8-0.5=0.3
P(x=5)=P(0.8¢h) =1-P(h<0.8)=1-0.8=0.2



1 Od.1 j S OBMBdze sdets dzj o] S figdp@s[Q dfgzdiz
1 Odsj e jisiziz y ORjded] w@adv Ists § W Z4gizC Ogfs[™s
d 3O tojteOLdE@ | H J dz) dzd J

K -2 1 2 5 L &1 9|

Pw: x(w) = k) 0,1 0,4 0,3 0,2 1

fdhidef j SIFEF(g. uvBdOB@1). 1j¢O0

x=-21{h<0.1} +1{0.1¢ /2 <0.5 +21{0.5¢ 7 <0.8 +51{0.8¢ /3}.
) tod 2O OB HtojHARZOKO LOHOYO d f tsdzizy



s stej BO

OBfMtsdze Isdats dzj ftej €1 MdzOlsd fdzkz yO2 dzd

L O Ml o d3gl Mlis dzQ lg @xQxgz.., |l datOmn ldn. ©

8 ¢

o jtosWisdsisdzs f esilstcOdzmisots d i slse,

sIsR"- R"HO |

KX

KU,

X,
KU,

KX

MU,

X,
MU,

Up = Uy(Xq, €Xy),
e
Uy = Up(Xy, €Xp)
oL Od dzdets | HWESE BlzPQaktsls € O s

. 0d yoOmlsdzdlsj ftotsdL o tsH dzd
dzj ftcj €1 MdzOIsd. v G O9 C

I:)ul()(l ..... Xy )seensUpy (X ey xn)(u11""un):



ro S g SO={, 66)/Y 0 (0, é0)<06, €6 (0, éw)<o )

| 8 Oy ax ©, 6k Qb6 Qo8

l cOoadd3 Md3w dzO@ 20 ftesd3j dzgdzd o dIlsy d ¢ 5

~

5., Ux  éx, W @, éq, , éw a, eq [JAx é Qo=

=Py a6yl ) s X0 (U U ) [ J



| OB At ddcO2ls] kjttej BOO L O:

OYzj L Os dMddsd, OefMd® Isdets daj toj 1 ) da
B) dzjLOQoadMmddsd jHAdOCots tOL§tejHJdzj d
iz yO2 dzgd o j dzd yd dzq .

(4" dd@)wed M Mdlsj Emdse dw
I:)ul()(l ..... X )seeesUn (X ey xn)(uli""un):

= Pty Oty ) X (U1 )] J |

= B, (% (U, Uy ))-- P (% Uyt )) [
B) 1R, (X).

I:)ul()(l ..... Xy )yeeesUn (X ey Xn)(ul""'un):

= (X (Ug,....,u)). . T (X, (UgyeenU ) [ -



| OB 5C 0y j 5§, x dfiCOSds L Oo d g g, Os M
dj 16§ S MOl d Mdzz yO2 dzd o § dzd ud dzd o
ftesmMistcOdzis o 5, Is 5

O)Punp(UV) =P, (Uu-vv) =B (u- V)R, (V)

+ @

B P.p(U)= ﬁ:)x(u' v)B,(v)dv

0 Fran(X) = +ﬁQ:X(X' v)dF, (v)



[ Jh]dz@) eddzOcOdzy v Btcj BOISO L O Mi o

U =X;+X, U, =X,. [ Bt OIsdzOIs © Istc O dzxiw us-oiQyuw.w

CSC B dOdD ISlstc OdzmW tstc BEYPWHICDO Hj] Istse O
Peinn(UV) =B, (U- v,v) =B, (u- v)B, (v).

] fsMmMdzy HdzesIsts t©0O9 J dzMisea s Md3d dL sz

B)[Is Mot2Mko OO &0 f di kdesfisdlsj L dzC
i od3j MisdzOO § dz Isdesfls § 5 daj dzkzy dzO s
Sk-cHsoBMsOo 0 fdi kdsMislsO dz@ ©Mkod

Peip(U) = ﬁDX(u - V)P, (V)dv.

9 ) X + @
Fan(X) = ﬁ°x+h(u)du— nﬁDX(U V)dF, (v)du =

= nﬁ:’X(u v)dudF, (v) = n ﬁDX(z)dzdF(v)— ﬁ:X(x Vv)dF, (V)



1 OH.T 8C 0Oy JIs],a yYQP x~Q01T, 7~U[0,F dxd A O
dzj L Oo dmMddzd, Ists

§ 0 , Xx<0
% 12 - 0O¢Cx<a
PX+/7(X):’|\2a?_X
| — , atx¢?2a
[
0 , X>a
1 081 SOy jlsj,axyQdxeu®, g,i = 1,M@, é,
dzj L O d Mmd d&3d , Is ts
NS %
a =
|:)(1+,,,+)(n ( Xl yrre ’Xn ) a ¥

=0 (N-K)IkKl



19. fitelzicidenagd iydzsocqduecmn@ic@C Is § to d |
fydzlzi O 2 cdzd s g o [ At a4 d 2V aHls O
srsSczisidzy dzde)a Sstste] dzOyd
1y G/ NEx"NMj deOidlaydd® dz0yOdzj dz 3t d3j dzls
2y @/ N E{(x-EX"} 1] dzOtsidlsy® yJ dzlste Ocdzj dz dzs
[ SE[x-Ex?Md BL d0y@s O dd@Hed{miO] te oW dzO
dots2MmMlse O:
1. Dx 2 0.
2. Dc =0.
r-o sDm=yr (c-Ec)?=E(ci ¢c)?=0.
3. D(cx) = c?Dx.
r -0 sD(cx) = E[cx- E(cX)]? = E(cx- cEX)? = E[c?(x- EX)?] =
= C?E (x- EX)? = c?Dx.



4. Dx=EXx?) 1 (ExX 2.
r -0 sDx=E[(x- EX)?] = E[x2 - 2xEx+ (EX)?] = E(x?) T 2 E(x EX)+E(EX)?
=E(x?) 1 2ExXEx+(EX)? =E(Xx?) T (EX) 2.

Dx -
5. 10 eeiPlxs Ex|2e)t—- .P(|X EX|2e)¢i2.
e \ DX e

6.Dx=0 U t & =Ex)=1.
r-osios jyuj ¥ HBCOL OR A3 .

Yol sDx=0 d dzj tcOo j dzinlsp § fsp@irg) , o Ml S isC

e>O,P(|X-EX|26‘)¢D—:(:O,ISIS Cl HjIsts Mmiddg #BEXPs1.
e

7.D(c + X) = Dx.
-0 tsD(c + x) = E[(c + X) - E(c+X)]? = E(c + x- ¢ - EX)? = E(x- Ex)? = Dx.



8.¢Cts Mmi h j Deodzls® L O o/fRLERT BX) 2 ¢ E(xi M}
r-o sE(xi1 mMy=E(x7 Ex+Ex -f) 2=

=E[(xT EX)?2+2 (xT EX) (Ex -) + (Ex -3 =

=E(xT EX)?+2 (Ex -MEMKXT EX)+ (Ex -Mm3=

=Dx+ (Ex -3

] sfdzj Hdzdw s dL teOL d B30 sdzpdiztfglz &3 Is 5y dz
r 47 (xh \/E(XT M2md dz2Ogf Y@UzEOH tcOls d ydzts
cOLMisswdadj BIYHE MdzEyad dzOts @Gems O dzlf @

9.6Ct fi " j DeokzlbEEXels sy dts S 5dzils Odzls Ols (
3d dzd o3d L (ghig.O

roflMos2MBo L O ofw s OMLREdzIs Odzls O

"GR [EG P2 B 102" Ot 0 = B
r5.\/afr]tscj H-OZEOH tc Ols tf Ig Clztizts dzj dzf | dzO



10. ¢ € Bx<odDAh<a,ls8D(x+ h)=Dx+ Dh+ 2 cov(x, h).

[ -0 SD(x+ M) =E[(x+M) T ( (x+M]?=E[(x-[x) +(h-EN]*=

= E[(x- [ X)?+2(x-[ 9(h-EN) + (h-EN)?] =

=E(x-1 X%+ 2E[(x-[ X)(h-ERM]+E(h-EH?=Dx+ 2 cov(x, h)+DA.

6.0 ¢S Bx<edDh<a, Cso Oted Odfydddr md3) MJ dz yJ dzls

Btsdz) dzlsxdlzoh j L 2o ypeovedyd ft HJWddedy
cov(x.n)  =x-t QA - N}

St Oted OddROIs M dzj H dzd Is J: ¢ §) BERAIOH O, Ists

1) cov(x,h) =xhy-€ hrx, cov(x x)=Dux.

r-osf sHjWw C® OtedOydw

cov(x,/))  =x-TRAUN-ILM=t ¥k rxxh-hAx+x(h}=

=r &bt it g+ {xeh=

=t & mime i rodgod=c &nN-rhrx




2.) ¢LR3 | M¢ tsdzf IsIOERB/EC) = 0.

r-otsf[IsnyjwWw C€®o Oted Oydw

cov(xc)= pirdc-re)}=r {xtrx(c-c)}=E0=0

3.) o0/SRdj MC tsdzinls O dgtv@ M H)ls seov® )
cov( M x,A) = cov(xh).

r-osf sHjWw C€® OtedOydw

cov(ex,n) = fex-r (Ex))(h-t My=1 Ex-t (-1 M)} =

=c[ {x-t (/- N} =c.cov(xh).

[detsastisH j W € ®9 Otcd Oyd W

cov(ctx /) = {ctx- (ctX)](n-r A)} = ({(ctx-c-EX(h-{ h)} =

= {(x- EX)(-[ A)} = cov(xN).

4.) cov(x+h, g) = cov(x,qg) + cov(h, q).

r-os{ sudw L®gov(ix+h g = {x+h-{ (x+N)(g-1 @} =

= {l(x-t X)) +(A-t MIg-1 @} = Elx-t (G-t 9+ (n-ENNG-1 ] =

= E[(x- 1 Xx(g-t 9] + E[(#7-EN(g-1 ] = cov(xq) + cov(h, q).



r7.0 CBR<oadEM<oIstsCs | W dyd da2ls € stc ] dzOag i W
M dzOted yo x- Ex  h-Eh
cor(x,/1)=E{( )( )}
A/ DX DA
8.0 CBR<odER<od S@or(xh)=0Mdzky0? ddilsj xdj
hinjdz0ted WA IE tstcj dzd te O dzd
4ot MPpLBEE < odEMF<a, Ists
cov(x,h
1.conx,h)= .
JDx.DA

x- Ex_h- Eh.. E[(x- Ex)(h- Eh)]

ox " or T JoxJon
2. [cor(x, )| ¢ 1.

rotul 2 SOkt f BxkEyEsodEh-EN2<o, s
HiW C®©®9 Oddesdiz'tcOo j dzilp@astd-gz dzv € 50 S d

[cov(x,A)]? ={t [(x- EX(A - EM]}* ¢ (x- EX)[ (- EA)> = DxDA.

r-o sl tH J W
cor(x,hn) = E{(




3.0 C ®r(xh) =0, ©f+h) =Dx+DA

o[ Is Mos2 Mo OISO 2O HdMY JtemMdWwIsO (
Cste] d&zOydw

D(x+ ) =Dx+ DA+ 2cov(x, h)=Dx+Dh+2cor(x, h),/Dx,/Dh.

XEXhEh

Jox o

X- Ex _ /7E/7

Jox ~ Jon

6.lcor(x,N|=1U awi h jimlseo zao/ REJb/ RIIsOCdo O, g
t(@a+bx=hH)=1.

4.cor(xh) =1 U P(

5.cor(x,h) =-1 U P(

7. «YBMO dzj L Oo d fpddgs 0. Is ts



20. HONep fdsuts o036 A dsdize xo <O dadp 2 it TS de i sls
d rmdsc i Bndzdils o ey dpiydztserdn RO ts O ¢

r11 4 S@={v,0}, t(udt (D=5b-tc Gu dzzyO?2 dzOIls C

9 J dzd yd dzO ) o
g

i dzOcif @b dzdf mfO d dzH d S Olsste &z® .M B d

bots2 MiHLas 1 | todzlz ddf gzlo ®O2 dzO o j czd \ 2O,

1 k 0 1 |/ £y 3

Pw: x(w) = k) q Y 1
2.Exs = t/ R.Is

r-o sExs =0bqg+15tc=p.

3. Dx=pq.
-0 SDx=E(x- EX)?=E(x) 1 (EX)?=p-p?=p(l-p) = pa.



(20 4 SW@={v,u}, t (udt (PH=B-ts &
[ BtcOL 9 Od3y

MA "= {w= (m, év) w/ {v,u}, i = 1, 2, ¢
Ni CtcOlsdzislsts H | COtlstso s M/tec d. LJo. j mdj dggad3
fsolbtstejddw dz2O0 jHddz d Mi h sfdls.
l Jioswilsdzsmisdls] dzO J dzy d3j dzls Otcdzd Isj Ml
¥ stedszzOls O P (w)=P(w)..P(w,),
s. j. foolttejddwlsO d&O ktsLd sfdls 00
sOLd Mnjd BO dzO UtGTS&)JXH@dK]i:JOﬂSﬂDJW(ﬂZ
r 3u dzz Y02 dzOIls O MM&@MﬁM@
hzmfjndlsjo FJtd md%udZ»GDaﬁqUﬁ]t@CﬁWZﬂS'ilﬂﬁﬂlfdﬁmf&d

420 to diydOizts AL ff 6] H Mizk @@ 2 dz@ o j dzd Y d dzO .
1 O¢ tc Ols L Bi(n, p).



dot2Mmlso O:

1. x/ Bi(n;p) U PXx=k)=6 pkg™, k = 0., 1, ¢é,
r-otszj HBCOYj @ofhijt€¥ds vt j A i-dfdievd tsdf.d Is
UsE @/Bin;p) U LO ofwE&tsOon 1, é,

Px=K)=P(CODé dOWéEL ),

Cl Hllsts BBjJHddzj dzgdJd Ists | 5 ksDd ugf o dzf
ddzH § h,RO gtsls d3dzesy J Msb silsds, ¢, ddzh i, ¢
o, @MO HBY dzdzj dzd j s5 dz@,, i3dzGHHIEM IS © SIS
Bdztsy d Mis§ Blss 2}, ¢JCO WdEMJdLORFO Y BISQ
gl Bdlsdwis®O, C(dlts sSBjHJddW o 0Ok MO d
OHdIsd 9o dztsdg® SO tetsW IsdzsMisdgfIsj oz € d

Px=k)=4PO®é Gowéd ), k =,0, 1,¢é,n
Cl HiRBRBOO | (5 Ml fidilsd gddzij ¢ md

gl BddHIBH@ GOhéd MO dagjL Ooadmddsd o f
ssofx=K)=4P® PO) éP(® PO PO) é &B(),

Ci Hjlsts MEdBOLO | (i) "édlsy ddzuj S md



IBOUW) Bt prPdose Piw)=€ =P(w)(
Ng p B PO P®)= éPE ) utse CRXEK) =4 pkgnk,
Cil H]IsRO®Isdetso )l P Isj ddgH,j S &d
gl BdOj di3dlsj, tBOUYJ daj Cbaqub sls I
P(x=k)=0 pkg™k, k = O, 1, €é, n
[ BOIlsdZOISO 1 sMBEC 0O Mz Ho9 O sl SOBHL tﬁ[tg
HJ dzj deti flzts L dzOydes B tcj HJ dzv L OC t5dz0 -dzO
2.0 C W) i = 1 nMmBzj L9 dimHtdkz ddg gzla  © 2 dzd
o j dzd yfjidzdu ) = xUeHx@ k.= XV / Bi(n; p).
3.0 € %/ Bi(n;p), Isis=np.
r-os[ sheetk d Bl Moats2Mlsoa OO dzO diOIs j d3
Ex = EQOD + X2 +...4+ X)) = E(XD) + E(X2) +...+ E(X") = P(Y) + P(Y) +
e + PMmx) =
] fwjHftsmMdz Hdeslsts Qo j deMiseats dL §f sSdzL ¢
s. j .1 jdOdzz dfddzo®. | ©Oo dzO dzO o j totsW Is
Mi Bdlsdj Ists.



4.9 € ®/ Bi(n;p), I®®=npQ.

r-otsf smee® d sls Meoats2mMEpPEOMNdOSO, Is.
dzj L 0o dMmddi3d sYdlsd, It

Dx = D(XY + X2 +...+ XM) = D(xXY) + D(X?) +...+ D(XM) =

=PM[L-PM]+PY)[1-P(Y)]+ e +)[1F(Y)] = np(l-p) = npq.

1 woslsts t0Oo j dzfils o ts5d L0 deusam@iEd deid B H to
2O ddzi dC Olsie) todglz Gifzatf® | tcOo dzO dzO
@i Bdlsdjlsts 5 ojtosVisdshislsO &0 it



5.6 € &/ Bi(n; p), st
e (n+1)p
modeX—|(n+1)p 1
{ [(n+Dp] , (n+D)pl Z
Cl Hjllalg yw dzOIsO a OMmls dzO
r-os 0 HO tsfteJH]J 2B BSHOBSO IstewB9 O H
ZOBRBOZY 9 O tjHO dzO twOL i @ j 4 j dzlp edip jsdz®o

P(x=k) < P(x=k + 1).
[ sk mdztso dei BiG; p) sisie €, Issjj $ o do Odzglzdls dats

, (n+)pl Z

6 pkark< s pignkt g ()g<( p U p A )Ar’] ; A )Ah

U Uk(Lip)+l-p<pn-pkU k<p(n+l)i 1.1 0 O%d:
e HIAED tOL f te] H iiipls hzf ¢ 5 dz2O s @O tizs @ d kdzts
pn+1)7T 1,tcj HiIdEO t©OL f toj H Kilplp tzde@®&dHEDZY 0 O. ]
eyw dzs yd fipdetsl) dzOSys yvw dzs uyd mazs § sdziz yOo
[p(n+1)]7T 1tcj HIAO ©WOL f tcj H Kilplp zfdpBtelLDM) 1I©0 @ tc §
2p(n+l)],tcj HIdED teOL § toj H Kiiglp dzt § 5 dzdrO dz @ C
o yvazs ydmdzs d de®ldpid (nklgpl- 1. d3ts H




41 4 SodsOdzy BJ L CteO2 dzO M acdts dziSERIE s d Is «
W={ &, (vl @@=t

WA ={w=(w, éy):w/{v, i = h/ N2, ¢é,r
b dzlz Yy O 2 dz@Bxw) amin{i/ N: w=v}-1, CwWists fi of
2O nNdaj 2Mfdinmndlsjo fteijHnHd §KEsdY sk ERYE
ftej Hl dijadoy 02 dzO dnj dzPePdE si B¢ T Gk
gots?2 Mdax® Gp) U Pwx(w)=Kk)=g<p, k = 0, 1, é;
r-otszj HBCOYjd3 i tcots Isoi toH | d¥hjlIsts o IsC
1 d SYO= vt j 7 iloed sdfujdEss @e/B(p) U L O o Re@ 1, &
Px=K) =P(OOME OO )1 iSO WdSmMdieO®jkiflictsd L o s dz
Bz | MisOslst [ s édzj L Oo I Nd BsMislsO dz® s d Ik

P(x=K) = P(@)P ()é P )P ().
[ k8o ®, vyj kj MO tcoltstejddw dzO jHd:¢
q=17 p=P(w)=P®)= €éP®&®)d P @y =p.

vstsd P& k)=gkp, k=0,1, é

[BtOIsdzOIsO f sMsC O Mdzj Ho O sls IsOK@L f tc s
H]dz] dedf flzats L dzOydats tsftcj Hjdzv L OC t5dzO-dedO 1o (



HiWdddydwkO L O . ts. dz@z0s & fry 6o tisdjde
zOIs © L O fr]lzd3O dzO© BJLQTQ@?dZ@ G J

P(x =) = aKCFp panCFl—pqﬂ@qg—

gé’gl 9=_P9__ P9
: (-9 p°

ol

O
5
O Q)
|Tbl.!
®)

r-otsfls HjWddedydss@dL S=iag) dalsf M tcj Is dzO-ddpdz
SlsmMeetdd Gls ¥tttz dzOO L O MO dzO Bj L ¢
fesctej Mdv,

E(x*) =4 k°P(x=k) = akzqkp a(k2 k+K)g“p=

k=0 c[kO kOZéc 6
—pqak(k DG *+Q ka‘p= pq’ “zﬁq Q+ Ex =
k=2 k=0 A" Ck=0 =
2 8 ~ 2
a1l 9 zua 1 0 2pg° , 9 _29°+pq
= pqz ga_ + Ex = +__— — =
b 8- g 8 uq% 928 p @a’ b P



2
s OCHE{x?) = 29 pJ; b4

[5 VY stBzdOO L O quu;mmqw

Dx= E(x?) 1 (EX)2 = 29° +pq_%%§ _q° +pq q(qlo+2 P _ sz

4. mode x=0.
r-otsf smeedz0O 6 Jj sd3d sted ydzetslsts tcOL f to] H J dz] «
P(x=k)=qdgkp, k=0,1, é

515 9j@AZO BO A" sQHEFUE L Bso®j sdi3j stod GRESE® | H
Hsfls fz0d | to sV Is das(lsdsO \ joddzlzjdzQ ls O




rS5ltedf cso j y HOdAdz] dz0O sizg Is Pro JaEapiagifdy © 2 dzO
o jdzd ydd2®lsts f sCOL 90O Btotsw nilzOd ¥zl MiF J -
dzO tc d B ©1tc d Y Ols iBdeodiss dgelzsL 6] H Jipgl de@ W Is dats fn)
Emfg.a 1 OF xd NSi®; p).
dots2Mlse O:
1. x/ NBi(n; p) U P(wx(w)=k)=C*, (1- p)p",k=0,1,2¢€.
r-otsz jJHSC Oy j o5 A0\ tgjoSBO= vt j A i-dfdievd tsdf.d Is
UisE @/ABIN;p) U LO ofke@k é,
Px=K)=P(CO®Wé O WwWhén ),
ClHilbts tBjHdd ddiists | §tksd dgf tj dzf t
qdzi § h,lRd gl didetsy § Misb sisis+k-d}, ¢ ddzH
i, 0, €4, MO HBYI) dzdzj dzd § Ists  dz@), jBdzpHISM IS o 15
Rdzsy J Msg Blssd+rk-d), 1450 vdSMdLORF {1
O, luéBdlsdwisOsdlsts tsBjHddzW 9a Oy MO daj
SISOHdIsd o dztsdg@s IsaDj tesW Isdztsisdgd Is j d3j t6 € d

Px=K=dPbweé ® wwéww) k=0,1, é
ClHjbts MBOLO | §jf "glsy ddaj ¢imd



gl Bdlsd®le@ w wwéwwmdzjL Osadmddid o MMl

stsofx=k=dP(® P{) éP(0 P PWO) é ®JIP(w ,

Cl Hilts ME®BOISO j )M "glsd ddznig €Mmd

IBOUW] B prfPdose Piw)=¢€ =P(® )=P(w)d

Ng p B PO PW®)E=P(O)usERHXEK=4pg,Ci HJ

Mz BOO | tlsdetsots sj.fip) "l ddenj CMmd

vl BdwOj di3dlsj, tBOUY] dzgj O O9 (P’ I8 to& . |
P(x=Kk)=0 p"g¢, k=0,1,é .

[BiocOldz@let s @] HBRISOL  slsW OC Is@,jtcj H (&

tcOL {f toj H jjdajdead joEfyteigsHL] O @0 L 1 .telg@y dp-dz0

n(1- p)

P

r-otsfIs HiWdddydwisO d Mos2 Miso Ols O -dzC

dzj dzOlg@-dz&® dH s¥ L O tsistcdpydPdzty digaps ff tc j H J

mMdz. . | o9dHdts, Yy omweo

2. [ X=



Slstcd yOlsg dzdetsdgdats f to j H J dzjxdgsyfjdz.HeD. My
COl=xXD+ XD+ . +xX0, Ci ), bs= 1 nMmMAz] LO0 d M
Gjtsdzj stedydaets tcOL § toj HJ dzj dzfifi (Mulz yO 2 tdad
st 0o Motsld Miso OIsO dz0O BOIs SUgO B d g s s
W sted@3z dzOIsO L O d3. 5. dzO G Jj sd3] Isted ydzts
Ex = EQOD + X2 +...+ X)) = E(XD) + E(X2) +...+ E(XM) =

=—+ -+ e — =t -.

3. Dx= M P)

r-atss@fflsts o f 9 BxzddB X2 +..+ XV, Ci Y, s,

2, @amWezj L Oodmddd ¢ jesBJfldag iy didy dzop-ddy gz
it () =Uu G GBIO Mo 52 Mis H T Jj de@Yd widdO W ts tc d3lz
LO HJdMidgOe mpdiMsdzj Isted ydets tcOL f toj H j dzj dzO
Dx = D(XD + X2 +...+ X)) = D(XD) + D(X2) +...+ D(XY) =

=—+—+ @€ —*+n—.




&l
7l (-
1 qp -3 z

4.modex:i(n-1)6-1 S n = 2, 3, &
I
D=0 (-1 z
| P P

Cl HyBIE yYyvw dzOsO adiigle xdzZ® 4§ tcd=1.
r-os) A JdHEgHRH ] tOMIs d ¢t HY I dRO@kOdr jor
dzd dzOxtc j h O9 @al3E ISREx=Kk) <P(x=k+1). [ Isfjeo t4 dzO/
NBi(n; p), ¢ ts te Is tsdgotstsU O p"gk< 6  pgktiu

. A A,
()< )0 44— —x Y
k+l<gn+qgk U kp<gni 1U k< =€ pPp- P10 LOK(:
tcj HIdEILOL f toj H jJdEyiEigis e &5 dzO0 ¢ Q& ©d y dzts
k> € p- PtojHIdBLOL. XMt dzOBOdzZw 9 O
k/ NNOCtE pPp -/ NfYssdzzyOs Oljk,e[ayjp fFlcdtcj Hi |
@ OL . frxMistetsects dZOBOME OLEO P -], toj HIdEO
COL.fXMistctse s dzOBOEY PO-/ NSO B3] H o j
e p--1d € p -




(6.6 dzz yO2 dzOIs O aofdzg o dzdz® tcOL ftej HJ dz
k
P(WZX(W):k):{(—le'/, k=0,1,...
i GOESOQBcESs s tsOL iz 3 Adz@Os j dzd
f OOk E>0 | O OPEMR

dots2MmMlse O:

l.rx=1,;

2.Dx=1;

3. mod x=

—N=) ==
~
) —
N



P tOLYfBZOEGOy M a j dzjw3jddglsdg) dFbdsO
Hiclz G .lots] HIMdzz yOJ dz dzO0Oyd dz, B J ntsle tels ¥ O,
Cl Hjme®sa+bh, | X§0OBtWIs dzO dL © OH Jj dzd Is
fil tcodw odH. 1 dmMCtej sdzOls® Mdziz yO2 dzO
~df jtej Bd3j Isted ydes tcOL f tcjmagdidy dzO M ¢
Il L dissy ded sy L de®@f dzd Wz 2 udMmazO o d

[max(0, n-b), min(n, a)].
(7.4 dze y0O2 dzOIs O afpdzf J e dz@z® twOL f to] HJ dz]
o oM
Car
Md doOBdPcj B Isted ydets O LY fOusiOHz] dajte
ub. 1 O¢ texGIsli{nts,b).

na nab(a+b- n)

(X=——, Dx= - .
a+b (a+b)*(a+b-1)

P(w.x(w)=k)=




2aznpeoesiehusa vuanexidume YWUC1oguU XazaKEepucinyKy.ua

[ 1x] tOQodetsd3j todets twOL ftoj HJ dzj dzO Mmdzlz y
d dzls | tco @R (dz0 ¢ tc OkkLULa, b)), Ofde Isdztsfisls ©
tcOL § toj HJ dz§ ddg® alzPH O

wo 2 MHL@~U@b) Aj Ob fMisddgjisidms] Ci MdzOls O
dzlz yO2 20 9 j dzd yd dz® st

1. x99 , Dx=
2. Fo(h) ~U (0, 1).

3. las=P db=1Y% . tc. FAaeg® i o fFOG D) f























































































