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Tvr, tCa,e- giaa&ggl--:&gf a+ pv,olo.Jat{.lW3 a,n +e+erirrtcrt
l^dA o\ @vhsab,, a (E s]..= lrrz,:,*.r,bJ
-foc a Jqy a;e),. tinliin''ale eaual.tg l,i,Kefg 

-Al,1 
e^)e,/:-b, is

; sr,As€;b, A. cL &'€- qa44ple_SFec€ (q, ft=ft,3,Sl ,gbc
enetq@v6 M voZ)-,rt, is dd) I A-*ArA f+ r^r€A.
-ra oul\d b are t6^e qPj!3IA .'v,d igl4Eq$.!CS 9ttaats t @.
JL\* is {.r€ e,pve ne]FA. efuo iC {rS a.re qJ€^r*sr Ang
o,r$t AUg a){9, ,4/.e' €^r€^ rcs A afict B olr\cL A gl: B. Thg

Rrylglolldrg 4 rt is P(a) = # A /#lL, ,so' 
cS o= P(\) < PcA) s PCSL)== 1
t$l AnB=b '+ P(rtue)= P(A)+PCB) '

I{ AnB=Q, * oe,td B cvre C'trlrsrlt)_ldggA{g ; a, se'b cf
e$€d6' ir, Az,.-- 'r\n s{rd^ {r4al; *;Oh;-6 tJ i*j, q,r^ol

A,uAzu.--UA*e-sL is q p-cl l t is- l  {  iZ.  L{ *gB, {^J€'
so4 AU4f i igB t& *1^a/^ Pc&)sPCB).

I{, tno"ra',ro., t^,t€- uJ.SW ts r/'^pclol, 'rtlra,lloua.e, 
Pr4odoil'iEil?A

or- a}l O^*idt€ e.'^Nero sgci€. I O\e Cl'ami@.! vic^rr logedlGS r.
dnurr. J,n sbaa wJe- olllePt an, Bldg$g$C-V:r^A . \A'€. i4alv<

a,ggoe{4gg4e,-L, aad a- c"@,{*\*llod
q4tl6;,b" &i^lct" r^re. a"roig'n hclsS-lgkir; <)ts*ti€ d)
q/rct Cp). €rorr^rplte :

(i) -fl- IN , r,iejr is,{t^s nurwbe. {ct-parU.rcfeS .F,ow. d!
r _::c.1:.ri\g.j,.t/.tl ;._....^.-{\aC a, C-eiaX tulac. i"r, 66.e, r^.ri^!t,.

4o!.dry- uaat ;= i="llrz,--.Y, '(^.os a-b'\earto,nc,,p.,'. '.:i i- is

dtke@-. ;.^. ,u,.,gil\&A
(;i) lt-= lR+ , ./g,esL is .(^€, l^cigtCl.4 at ur\dotFfodtrajte .

*vl€llcl^Jtr r^^iQ,hf bc, A = i c.,r : t,5< t^) <t.b I .
(,iif) JL= at= | t^r= (a..,4.r.-.) '.  ̂ ie ln,rll /whc€ <-oeJL ls

all iv-L.,anr€, gatue,rnce eJ trf;SPrJ ql o..- {'4,\r <,oM . ht antu
*'d{rt 

-r.ae- 
tt--['t,rr: q,--C 1, tt^ot h€a4toiS'tossccL ftrs+<ivrarc..

Iw 4,.e, .,$r*t exe*,r+ln, .UnC. p',obafoit&g { ** ern \b is CI^o
s^rll,{ Vtru-, p,'otoolo;tiq)e.6 {r0na yoi*8-Sr b\^rr Xais } rao'Fso la
fi^& o11n0'^r 4..^ta coAoa: uM .xVtp, tpolal> a)(9- u*?alAs*tt
a"vu]- Vs,ve bv'9l"^g!-!hJ ?qb C.e\ep tu|€ @).
I* gOtWtot t^.te atnid-o'r ovr{ c,r.e'r....h, /^,ot [rotvr-ts .

Foiltt<na" d.tbn 6 @e AaAlJ.z p(SL\ft) = I -P(rt) tu'vd
P( A u B) = P(A) *P(B) - PC A A B). ,li\ar^€, qur'a"rojJad ure
llru'z x1/\2- @&gi{3'.
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PCA,uAru.-.uA*\ = ZRril - ! eCqn*;) r€ tr:n*;ntr. -- - .+(-'ikA,0A,n...0AJ
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X:

ts is cr/tr €^ra^t .^ritAn PCB) >o , kl^R-
A aiv<^n, B isp' -  DC *  nB)P( A le) = PB(*) -

corncli$gfa-l @

Lg Bl , Bz, B', is a
rtlK. .'. ),

PC B, IA) =.

Frrcic\o'n, d -fL ,
PC ftt B-.) P(,ei)

RA) = Z,iP(*fe'JPcBi) \

a, efrt t BS ) Pfg.; )

@ cnt\, tu-space -SL is jwt a- tr,u,,r*ron.
@ B;s L*^tc"b cf 

-R, I

P( X€B) = P(r^r r <,oeSL <rtd, xrr^r)eB)
6<aH,rryteo: runtoer { si).e! in n fdls $o.. di"z'r.w\€-.sqqof,e-

{Xar- v\^ ̂ r\t\e,f q A-Fo,rrtiCJs ae,o*6\ i\n srnr. $/t^r^afre i {l^€.
w?pt doxAilog q .{^€, fut-olr4.. c| $*5 e& t"aodl \^
4.4/\ i^*ini,t selLanco ( {i,,,* s.rt n".zn a.o n+6o, Nl^gr€ R'ris
11"4 n^r-^lcq s1 ta.UdA ttrrbwrr in r&rt tl,vst n Wvrpurs ). A^ *
real-wfrrcrl" 

-$^ncti""r 
{ o.. rarndrvrr rleano.totz }s alaB a

ro^^dra^ vo^io.)Ale eebgloirtzFg
.I4 lf is 1fr\^itc |Dr cdrx\tabte., XV\aa *t4ids&4&gcpf--

PCxi) = P(x'=r. i)  = ?(IruclL: X6^r)=x;1)'t* g;"9: f,E r=rrr;"ffi; r)
Nodae, ftlql F iS^ yr,r.pvrrcNo'7v. t'nr.le.aa\, so tf €-<J,,

OS F(x) S Ft:) S 1. F(,c)+O ao x,-' -ao aanct Rr>+t
AA x{( . FiS afp v\ttdh.coCrr^ourl , .so i{ x+t6*,F({)+ft&).
fi a=,tgtA va.r\d.ov,^ vd.dalolL t\^a -s&qnu*io6 6li,s{ri\cr,rlziotr,
a- QglA![nf4le$l ?,.e l^s,/) cs^tivra,r.oteA or,.iStrt\a^tio-ta .
tf liR'+tR ;=o, $^,\nc,vton, sqr^^ t4^c* Y|t)= I:db('}'t',
ii * cdJ&ol rl^{, dol\ailg-fi4{e&yt Ot X. k disc.rcrc.
ru.^ d,ou^ vv,,*.! @ Sa.,Dd._to ha.ale 5-.fr^cd-n
o\isfafubtddara Lge L\^€r,( SgSta,ros J -
!$ A is on elemJrl *VL indicabc ,fr,r,rnchlon, IA,ls
qr\ €IAr\p\e Ol O, ra,tnotn"u VaariAlotO , u.ttr€,re' J*(.al)=l
aJ '.pe A 

' 
a^^d Ia(.^r)=O qi ^+A . L^Je tna.ve-fAes = Ja Ie , Io.*t 1- I^ o'nd, Ia.,s=1-Ct-I*Xt-Ie),

f,b$s pr^ovid,i1g ou ngt F^o& $t ,n^e \nr,tu.slon- <xcler..O\avr

t4*"Pte .
'Ihe 

95*4e5!9A or $€g{1 e[ a- ra.rndnvr,t va"n a$fe on
4 d,isrerc. slor€ is

E(X) = 
' 

f, X(rr)PCw)

4nd, owa cov.tor*uou,s spar€ , E(X)= f] XCnlg(x)d,x,
& furrg oa A^e survt er fnUfral- allutorglrt a,}r&ti^t€l..13 .
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O\+rp/\^^se X nao !l$,tr,te ereectelnqn . llle- els-€&^Jr\€\
6 UnB4rc, 6 i$ X,Y are rcr,vrdou rpaal&a Oad. ^r1.l"etR.
arg coqotcr.ra/*,

F.CAX tl Y) - )Et)C) + p.EtY).
14 )E a, @it1^ 

' 
prc\rorJoi\;rJ<1 1 , E(X ) -- a- crloo I cltd"

tf Y>O, ELY)>z O. ECX) aJroo hc^A -tL.z inr.1aort"r-rt
p6partrl lln'a& it iS ,ft€, cotlAtrsr\t ,4.r t.t\,r&fn, vwirti'rui*.s'E'Cx--a.)2.
'tJnz etgebl;rr,vl a[ a*t Va,l<zr'*oc 4lnc.tr'o... iS t1^e- proto"toil$
q{41€ e)\r"J,/*, ttI*):RA) , * *bB crlrkL provb.a a,rr
ctllerna.frVt dQ*r-/\ib\h Qg h^ob'\,iolujEu -

'fhe. 
r,y^ nn"ovrnevt! e{ X is €(,xt) i+ &{.i6 €r&15. 1t\e-

rd" @ f5' EClXtn). T"re*rand {vLowlclf
a)6\^r ,K^€ , ̂ "orn, E(x- gcx))a = €CXz) -(E(X}f is oallGil
,tl^e, g4s4gg, vcx). I{ A:F , V(Ax) = f'VOq a,rd;
Ufxta;ffi1 .
is connotalaf
vrc,b 4 V(X)

t^rirk p-Lofoiutlg t . "TV\€- positir,re sp^s.,re
iS ccrl.,t..Jtd' J$.rr€, 

- 
.

fg XrY ry .ra^ador,\a. va,rb.blu on a- drisqrefP -space, , t1^t bn
is <n*- srF { pro\oafoiGtiea P(,X =xi , Ylys )rp$

?(X= n;) = 25 Prl =.Pi. iS c^Jlllct r\^{-
X ki,nri\arzt(,tf- Y) . T* !^r€ +ix J;

itrrdotn olg
X tsi,rui\arzt(g'- Y):, Tt *a, ,hx Jj
@ 

-'$ 
-X gj:rsn )-ui is

Arv\d* Xt.4 i3

ECXIY=)j, = ? Iff
{has is i{j€l"S a. raM,Crur vowtoJol€r trr'trr,,r, E(eCXly)) - ECX) .
FIXIY) is t1"q+ a(Y) atatclr ,ur:^fr,uxza g(Cx-qCY).3).
tV\A^e^^16 arre &l^\o{f i'l {\*- obviorao r".ra{3 / ELt1r'ls).
'lt'\e 

€elte4!s4se- o4 X, Y is-;" 
i x;l ; eKx-Ecx)x .Y-€cY)) = E(xv) - E(x)ECY).

Jy sat*{Xes vcx+Y) = VCX)+V(| ) +Lav (X rY) .
Notre, {rAp1S \lCX) = cov (XrX) ' )0,\e- ,\aJ6r4X Ca;.i)=(coV(x;,X1))
is co.ffc4..t1^*. ( : 

- iJ 
Y=?.,Xi,

Vc"l) * t i ;  clai;c;.-(t.e.correfa.t\cr." &.f/<orsrn is--ffiffx,yi,zlvcrlvcvllr.; 
.

if cuiiinyj ufit ' hrll'rr,ttrt 'd .a,r""cr.,+ L I 
'

TWo randrrrrr uadntata anr* .9r4c[ -tD be idgpqAdE^t *
S:r oo.4l - - S€fx eg n€dX vu,rer.rlor.rs

P( XeA,YeB)= P(x€&).PCVcg). .

f../, (&{r cntg 4,*otv covards{trc is Zirv*o; so -E(XY} =Et-t) EiY)
r; r.c,f V1.<rYr = V(Y) tV(Y), bu.t ,t1^€ a*le/,se do€8 NCrI. hF\,at
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A *4u,94.6,e 4 a4rn &wr vo,,io.:dan Xr r\.r---rX,a 
'tS

&!t -j449pda4s4! i{, dor a"ql 4,, 4.,---, A* €[R ,
P(X,€Ar ,lQetr.r,.--, X*€AJe P(x.e4,191yr*^J - -. P(XneA"n).

1lMs ir^ d/ie, ,(l&c,.t 4^4 dltu Fa.ilwise iadalge*td,-o;.la',
b{rt NOT co\^"\€^csgLt Lvoke X,,\r,X3=Xt+xr).

f+ $r1gzt.-.,q- arp- a/loihra,"\, {^r^ck&e.^S, Q,{X,), Qu(X),
.--, Q*CXn) o,ae- a)ao 'oohffg Vaope'na*ul' .

)fu\*4 ctcv€SFc\^d- -bD {1^f,
. T8 X,rXzr-- 'rXvr ar*' I}D
qaa^oLr&€, s@

U (ao,er,  -  - -  )
,$unarion {W)
is co,Ucd, t'1,\&

/  Cul =

ry
xv. .e:

V\A S^e.4\r€^^*1^{ oGscusst - v 
vfu (ffS sL' 4^*<- ctcv€s\ecvrcYb,nCJowr

idar' 4a- W{erta!
A^.o,A VC X, +Xz-+.-.+Xn) =' r.r V ( X, )
\trptgsuxA aa hlT\

is a- g4.*re, 4 rga.il- , M
t frr sur:ln Val,ura q} t ry Aue- surnrr cnnvergesJ

ei,rb^

X{ it ordstr , {Lv) rr,rgauag dt*en^;w) xt'e' *6snre.
14 Ca,.'!, Cb4\ ;e,ne. 4q,pc,nces, )tl^anr cpnVoturobn i5 Cc',"),
cdh€€ c*-- 2 4*b*-l.

ls€g
(o,*), (b^) t^.x re W.rf\g 4.,t'rc^.[or^^s {dvt, gftJ ,

W,a.ri"rg f^-.c,tn'o'r "{ Lc^ ) is fLqgLY),

J4 JL:N, 4 cou,^^fir)olo sgtN.l{L.sW, o.J,z.A' -a;=P(i),
{Lc\ o.l,l.ru.^lp €rrcts for [b l€ t a$d. es @J&d 4'\2
pl t lsitg -g@-@9!, r/.,vttfio^ p(v). trtr r-s
arl,rlltttc" iw lLl < I a.t,,\d- 

e( 'x)= pt({)
vixj - pntil * p,(0 - [h,(t)]2

4 ft^ese €Xisb ; ec"{ vuon e.^.gS a'e, sM^ttslu UlaAotd- .

IJ KY ajrt-- i,A.otgendotA, )4^s F,€toabiWg otisUNfo.rtia'u q$
X+'l is {ne couo\ri.rno4 aC. tl,rrcse 

"l 
X,) , so ll^€ prubahtl*1

ffinora/ci,n4 {wacnbvr(gf{6 6"e ptoaru-e. ++Q,W d Xr;.-.,Xn
6te IID; {1^e pgf b,6 X,+...t}n is D(e1^.

My(u)= E(etx) ,iS it €r$ts, is ca'll}d-tl"e Uru4e{4*r.@
@bo

\ a t 1

duiWdU de@tdottes A^fr' prr/lubit'tk{ dAtrila^h.\on,
I  

-  
\ J  ^  r .  .  . ^ A  - J  - Y U  l  r'dJrrd, 

rrng n-tt+ ,^ s"Anf-of X is t1,re @+6ei*^lh ca t^/ta! in
r{Ar(g) . Ovur- aaalu^ it x]V onnc i"</.pevdo*, M"*" = iltx Mv$x(Yt. -Ov\e.ggt" i4 xlV on^c ild,eydb,arMx*y=iltxMy.

tLrc

ob;rve /l(u) s p(1?),
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nra(rrn-l )

(ynt il*t*lo)

Poiss',n,, SI-f u^^'o,. A A oact-tt xeo-t)

ilArf"(rv1 LI,vt/DFo{wI in
[Ca',b) La, bl

trkv,,"& Nc'rvng-t. o." e?gt p
N{p,,tt) &a^r^s$iarn, crAffi

tr qro€nHaf LiPt$n^€, C a Ae-At . t/A
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(e) ra.{;ec-l!i,r." ,,€rrtsiclg, 
tx>'o)

jhr,+i c(xib l$+d i. ('u-of
L 0 ot"eorir,

bO aO
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I' / x '  4 4
A-O

\AIe. t^dve )^,B(rrrp)" for"X iso" rryiofac witta bivrprr,rdat ctisb^bq,kion
w[t poranretevs n rp'r.€k-.

$vnf- ivtrpftsarrf :

ruUg$Silfolgde tg nl =@ffi"Cntil&g*-w r OCrt') as yt+@

jgliej X i5 0, randor,t Varinu\e Wtt4^ 'Snite wta,,g,)^ |A.fi(it)
ga=Vi$,  fur  L>o

F{ lX-l^t >a) ( az/ez

rA,ots € Cxa ) <aa =t E( x) coo aA ,E(xP) - E(X)"= v(X) >A .

Vcunnms;€,



\Al€ctl< t4 !oJt- for Be;^rrrl v-l[* tnq.Is

Pr6

. l9e's ' l
braSSe\b4- 4^2 vtxxuvr J*"t at t^fd@(.S 6nr^outv1 in Yt tess€s o{ a,

c,oin Cfinod p ) . Th€^4 $r 2> o

P(l*-Pl>z) >o 6,0 va-+ oo

I+ded" {tr q43 UD Xrrxz,--. v.fr*r-vrata,"'t l/"ond va,vla-,^re. *
p.^r S*. El-X6 .*caL .fu z2o

fC t s* - l^l> z) n o a"D 4"2 €

fr.bfe ,{rg- Y4e\ud, j*tffprejee*;rorr qf t"re, @vL.

S!q1a i-a^,r o[ lg4pc-4rr,,41445^ @vrapon^de,g ft{ onriryva4g d.esl ]-tolffi- 
t"r" ii^JtH-h^^rree-a^e^tarG,".' l€tt 

-Xr,'x"rl.- 
E rsD

Be\outll,i (r"-e co\rutqssesf a,rna.- p.*.c Svt=3iXt . -r1r\o,^

P( *+ P) '= I

ie ik is g&gcn_-c€{!a&. More, q€nFfodlr{ (err X,,Y"r--- w-
I,I.D urivla h,€ar ^^ q.^d, gix,+) <a-Ata$;ZlXn ,,tr'e,^

P("f +P): t

De lroivre- Lqptqc€, ra6Ffs^^ . l** x,,rrxzr-.. b€- ttn Bemne,,.lli,
sn.51 Xt. t-4 a,berR W. !w€,". '(1r\e^^

P(agS+sb)-+ + ( ' ;r"d", a't^- 'oo
A/np+ Mzt( ra.

tr{orwral a4poxrvl'ro.}rrqn to {bissorl I*h X$) ve. Pdtssorr,
P( ) ,  )>O. 1\ct* {or o,)be(R,f ixd.,

e (as ICAI-? s b) --+ + fb dtt'&* a'> A +u
NA A/2c;o

Note- U,r,o* Y(a)=(XCe'>-Z)tUl is XCa) raon,traLbed,{o l^owe
rM,@rt O or^d, la&tartg t.

lguAs l4k X,, xa,--.- loe lID - vt\pg Sgf .fts..Let"p.d, S.
E" _qt teeloco. th€/^ i{ Z^=(Sn -np )/,QJad , iks ygf,r
Mc(e) , Cn\vatt@s p"g!{,re t".Unot-* ,(lne v\o'^ral disbilowti5ora,.
i€-t AAa(g -e(eo4) -+ e*'ot as n-re -fo(oJL8ete.

Ceug0sLlu^ if rlnturemr t3'b arbeR. W t\xed t &QA
% .  

t  r '

?( aS Zns b) -r"|  
lo e-*"d,u a) r&'tco'

-ltae- rawnmd0f of {afs oot rse ls o.fdut ga^g,ovr^, wo,llcg ,
Ilwd{.r.u rtiw.,ittS, EgDOei^I^A_Hrc€Sses a,.r d- &!=C5A-Ea9aeryF,o.ftdEElfr*ro,
i'nqrn8 Cou.€, StrrrurnO,$, by [o*t futtitc. Sq^i\e tu't€s oy1
3\.ji1q tirro.ll rear.rrenae retqtb\s Witl be &uxd, o'ppe"rAnA
to Qd€"s.qL **{,o"y.


