
/t)
a,t;J; o,tsl ProL^L i ltly L" r+,rn z

?n +l,s Vvtiot',-t l"-'l,,ttv t^tg ttxry Cp,unbd ,t-*- La

d;r^i* inlor^o)r'on. T"J.& 'll* F"l("ai,j erwr"ptc.

E* , T*o Pao'r cotv3 a/e, +"t *l , lr\Lrg), ,'s [rs- pnLoL;|,/y

4L*f ln-[- cpin lt rAr, )rt"rl+ uf T

S ol nlr*, A^/ slr^'L"^'ls c-onsi"hr il* s<tnoJ cttio

B t'rrc)n*,n|, arr"l +J'* -lL sa'^/" sfce L h

S = [n,73 , 71"^A f(u)= +
t ll rshilly >f'-k,\. I^js a.tv b,4 Lo ;J'/,1,4y ilt por,,'lk

W1;us6', ,pi+L +l* J^;*-l p,"f;/ ^ry-ll*- S-+ oP

^)( F"l*nh'J m;vyrra, TAu suz.A aoin ,is po^rt oP

qv</''/ ur1;t/er7 b b.',

5 = I (u,tt\, (u,t), 1,,//), /r'z)l

Tt* p*boL;hly -tl,r* Nrl coth @rut1 u-f, )"'l4 is

P (l(r,x) , (H'r\3) = +-



(z)
'tnsl,.*) ul J;r*A,g +1* >"*^J

l"st oP u,1'tit'vrt4, Ne eArt ottst/mt-

+l^* val,,* on -lL r<cnnJ c-ofl',

F - [(u,u),(r,n\

coin

+A"L

P*"^

blq,

ott t

krto^>

7^&-J, h)'e' h 4', 
^)l 

-11* 4**, Nl*n' tile" l*' L'
Fa;, c.oi,tz, +)n* *],'"J k^X'lt^ p*|o-l *"qi ^A;n
inlornoA'on ^La 1/"t o,];n u'{?;uY/s& aL +l't ^"*d
+l* oin is 4.sJ - To q,/oiJ lr^',ry +- !;ll "rt' -ll"

i,r.&rnvno-)nbn, iun7Ltt' 1/"t on ly -l/,- s//!^/et, an4ai^'j

i*LornA.n "J",A l.* bh8,'s Ll""k.ml
5e e*lo ur\- J*'IL '",7d1, 

U" + Flof'
N, S 7X l/ ,^^l S ha'r,<- e' ]"'lJ "f 8 sf"l")

l/,-*", t^)lreb,'i 'lL 7r-LnL; 1,'& il*f e h^ 3

I

-\4 ' \rrrrA
,?--__

E,,

€, hJ ,

*9

,o [*6 F* natw uL"A +kbJz u^n

19nlt*tfz
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of )L Nzma,fnl..v1 5 sy"G7
)

S o ln[f bo,,

Att b,mt,

bJ'j t"
e.6 **J*

PGIT)

/"tL E ,<//,q/tL € l,r" b yn ba,

-ll*t lL u^^4 te ,P eG *Jo *l*L
€- N is knuo>t't a^"1 4l*+ 5 "F 

4/""s2

alu Spol*s D.r-lz -iln,', <lrfL L/ e

: G)( ;) x o,r31
(1:)

lon ry rvt^w 4L oLiucl;on Ll"t+ F s/,""lJ

llttls L"!.,/1 Po* lo^ U,h/|.. AFl, oi, u,p, o^ly

knu* 41,*L €- t^> L*,^^4 soa-< 5 sf@ ry
+l*^, We, krzu,r" ,utll,1 

^L",f 
4b r\e-,412^.t',n,'j *J4

T; o>f ,.tn lL,, , w nuJ +" u4'"Ju'o a 9.- ;lr,,a



(+)

/Y\nl|; p I ; ro),^"n R,^./t-

Thrn', LrlL 8,,..", Ln c 3 b. ,nt,-L, in Som.e-

sw,^pV S,pacx S. The{l

P(E,E^Er...8") : p(€,) p(E.l E,) p(Erte,e,) p6le, t,)

Prool ,

- l(e,e*1 PG,LE) . PE,{,E,q\PG)'ffi Ij+"-L4t 
i,rE.E,) ffi

= P(e,) P(2,/6,) P(6''tE,E) p(Erl E,Er) p(EnlE, E,_)

&- Lhn cprrla,i,w n LJI, nu,yytl""^.0 1,a,..., n k
b ")Is a'/v *^r^-l s"t1,r"^1;olly 

'o;41*rl ,vf,t"""r".r-rL ia

su-L ^ N1 +1"1,, eL u,eL sl7, e,rty otlz tP -l"l,o

ru,,nnM;n1 Lr-X,s is ,4/*lly l; Uy b L" r-|..-,snrr,

SL-,^> lLtf, e!*L Nfl/tzta ,tl, R JirL,b.L n^^,tvtbtts

is ,4r,^Iy ltlQl

sul,,Jt*', 7 hr"* q,ty (i) n' s'e4//t/tcQ-q, *r!, wz

nrrl Lo sL,. -IL-L +k F^boL;llly ,9rA,'s fu



(s)

t-h Ek - eu'<rrL u 4t c.Lv^ L^,ll l,

TLwt +l* pMLr.L,l;Jy ,[ +k szg/,tlztts

wL,n-n b/Y Lr"*

( a.<.o-,t-ve- l*Jl + j

,,""J p(eilE,..t;-,)

is 
P(E,E"8,.,. E^) = p(ily(t L6,)... p(Enl€,..fo_,)

ltl
:'+
I ' n_t . .. n_ri (1.) u',

LJt +k

(,, 
^,5,..., 

r.)

I

|i -4/*Jl/ |h)y Lu L +k o^&

fu-"tt,*l *.j n-j+l tVr^os'ntnl Dk).

Sinu- +l'"". is 
^41^;,1 

slz,cciJ J',"h +t*- \ltnte
(t,2,7,-.., ,.) w<- jx& lL** ^)l sz4/a?,Lg.s ug s,:r.

R ovE ,4/r*l/ l;L*)y

Ex. (P'hurn'\"'lL ,u^],)^;^t Pr"Ltu,) il n go,llu*,

pt& ou* & htk ai rurl^r^,1,,>l-,*L is )l* Frbh,L;/,,/y

Ll^"* n^^h$ h "P ]ln-,.'- ?t* ll*;, oucn A"1 ?.



((")

S;olnh;un, t rL E j - jll l*lh*, 7,z/<s ourn l,ro2b.

D*t*"1 p*LuL;t;ly b

/n\ n / -c(',i-) f (L,'f^"... [n]n fn-nn, E")
ll4 I'Ff

F"'sL n- k '-"1-":I 
LqI- x P"&

p;& ouon ht* ou)n l*L

n-k
/n\b-r^)l V ; t

=|I \xt n! fr J'

(irr.Lt^-lt ) (-r)'i 14 K ?'=h! +.
J--o

: 
H PG^-k+, - t) P(E: $ f,l^l [n-u*,,-.tn)

Wt^rr. Ne 1,,^,. 
^hrol 

-ttt-L Plf: E; t; -l[,-u.,"t)

ls j^L +k ,*JJ'\ pt",Lt .^ fL"b;lily ,^>;JL n-"-

m!4.



r7)

bo"gtS 's Fo, nr.r,la

l<<-J\ 11*t E= ES = E(ruf') = EFUEF'

il"u^,r* P(E): f(Ff u_Er"): p(eD*p(EF.)
ffi

= P(etn p(4 + p(e tr.) (t-ptr>)

E><. ?nSu,{\frnc< coA | ' I,ph/ J;,t;lu p*fQ ,'nb ]*o ,,/",trrz,

Arr,^U+ p*,tt e*J nol accilt,-l p** Sh],.r1,u sl-,o*

#*i, an acc,'Jn:r4- F*r- f{son ur; ll t^^r- an acciL:r-[ *,il,,^,

a ,,r;lL f bob;l;-ty o,Lt, uob-{\A }A;, prDLoL,^1,,}y,s

o, 2 fo, nDrT - a.cc;L+ prorw inJ,?;Jora,(s,.

u( s o '/. 
" 
| /L 

Topwlwh'on rs ac.iLnl p** , lrlntub ,"t

lL p*L^b;/,)y +ry o. nee 7ol;"7t^,lJ*/ ,^r;ll ,Jnun

acrile.,I p;lJ;n a /<tt 'P yA\ l1* p"l".yl
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S oluh"n, LdL A - 4r,9nl- 7ol,.y l-lb lr"o 
"r,; Ln{.

wiLl;^ a Y.
L"j T - <rrcorL pol;.y l""lltr is aui}

f*,w (inrl,l*J\

Ne ,*-X Lo -n 7r,r-4u 
P (A) :

P(il: f(NI)Fft)+ f (Atr)PE')

= o:4' o,V + c),2' o.7 = o' 26

/ \ I\/\
prvt>. ar,;&n] fabt '3, rr. ';l ".,iJ,'*l
vL p,oltL tr;:y fH 

prcrw

L ilu"^, F"ln/A"Ao fu on

af 7,nd*x;,y 7ok.y. h)L*t is

lL:t |nl;viJ+al jg acci U ,p^,uz7

or.;1"^1 ur;il;n ^ yar

'll* p^LoL,l,ly +"f

P(Arr) Flr)
S)n];o.:

o,4, o,5

rFtA) =

Gfu,
=T'v

PFA)

Ph\

o, +6
o, 86

PA))
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Ex. A -il\; 7lo c'|,-;r Vur^l,zn ,u;lL ,'. p"rs;LG

em S ulals Ot Ff33I5 on an .Yown. T/1L Pt\ob^L; 1,* +/d,

slul^+ k**, +L rl LL a/>ruv'aj 4" ]lrt 7uxl,"on

is p, Tl* y,,L*L,l;)y 'tt*L lL sh^'l# eort /e't\

Ir
cnrrsa;fly by 3Ltu.Ss,iry 

is #

Dl'-h,i +l'* 1'*Loi';+, ryl'L sJ"J^4 knnt lL c"'nJ

ornsw, t,;- lbf l* tu's*un'J -'*llY?'

S olulla'i l-tL k - r,*n] ']"J"^1 
k'-*t 4L

riqLL eath/</,.J

P(t^/ c) :
e^J C - +"'*^l SA't/n^t gfiut'en t'ntl)y

p(xc\ e(ctk\f(k)
P@ k) f k) " f (ct*'1, U'")p (c)

1,. P nP

Fo, ,hrJou.(s- , Snff"t'

Tuyu,tultrn kw* -+1"*

4,p + # (,-p\

+1,'b on l7 lo7"

g"nsurtzf +-" g

I + (n-t\f

"e +L ')'^Lt
Vt'rc,rt -d);yt" oL,a



Lu-e^lton. S"ffos<,

TA""/1 P lklc) :

Tlr,.rrs , ,'L is mo{P'

( ro)
Fft9 possi btz

5. o.t

sns un4 44k "won-l -

5

-F0,36

l.f

s],J*,+ A,*td

l+ 1.o,1

hUy lld +t*

EY. An *"l;rli. sa'te^] uoisl^^ L" P"L s l"n in

^ Ru.rsiert ..oo (-t'"'" 4Z l;ons n Jl"''*-! P"' a'

s,noJl R.). 11, co^,nL +Jl & LJ lion P,o,n a

6o.) l;on, LhL k'nnws +t'NL +k LJ l'on L''loo

*;Il^ p"oL^L;t;'ly o'1 ^'l +l* 2 
o"J lio^ L"Ls '^';I)-

pt-,L,.L; l,ty o,+ . vX, +U so,,*^l yt rY1&*A L/ a

l;on , trl"oh ;s +k p*L*L,^l,+ +)*tL L ,""*^l 4" Pt't

+l*.LJliun? 
- -. .2rf?u L€ 4.4 I b-2

€ (^+\ 2F ,Y-, 2b5'\bf aL 4-
\4 \J

B.



(/ l)

5" I,,L;on', M h- qu,ant Lo.J lion 
ryrt, +" L- f.-+

/v\ - -(r1/p/1l s o*nn^+ *ts ,n "t-h) Ly l,'on.

.^/nrr^\ f(ng) P(/Ala)P(a)
P (atrn) == t I rvto t :

p A\ ?(nta\pT\ + y(rng\f [s.)

u>Lr".* f (il: Pfu') = L" L.,-^r,z* sr,''r*u| 
"s '7'",1,

l;l.)y L" 4 *]l- l''on '

P(,y\la) o.1o|nl ,rrr\ t t'-t'rJ (
-f I^.-- I lOlJYtl - =-I rrYr-\ t - _\ , _ -\

F (n,6) + p(AlB') o,1 + o'+

q

= t X' O'b1

-T/.o !"llor,\ ir p*\f vvr/ "r)',^+ in fl*

nd;-J-L*, - l"ri, so.i<;ly "N 
r5li''''"e l'yF'JonJda'r

+L'h h^rr- t"J.-r1 ot<f ilt Jy lo 4 ^7*"ls 
,g

orJi,l*y qvirl*zrr<.



(ta-''y

Ev-, V uya is +*U Io, e,. J,rn ^ +l*L Jl,"],
. r-) t, t Il-7" ,F +t*. (ofl'vtt!-rt'on - Tt* h"+ ruuilL ,ns Pos;J;q-,

Assu,-tij-llt, U+ is 15% n);JG, */.o4 r's +k

pt,boL;lrly Vuy^ is ,)rlL.U *;IL +L;ll ,^r7

Solu];ont D - uJ'<,r1+ Vn^yo l"t^ +L Ju,.x

T- t,lvnL +l* t..,+ l\rilL i.-om, u, f. r;J;ru,

by 15 y, *); nL; hly N< s)'dl mt-r^n P ( T/D) = o,7 5

r.J P (t"lD") = o.15

No, ,ursL bo cPw,f,A F(r>lT).

P(D,7) - r ft /D) f/D)
P(TtD)f (o\ + f (tlo')f (D'\

o,15. o, ol

o,15.o,ol + (l-O,11\, O,nl

p O,l(, or tb 7.
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,;Ly i s

Jt \r'",rn

il;, 
7,obob,l;try so lo*7 P"rly +L l"ll"*,v5

ut; ll ^n** +1,* tYj,Eon e( L;L me.,\

l,";lLy

11oo

PzDPG

*<t/- +

1'rurz lo si PtJts. nEoltrez F'JBR. 1rs;),vu*
lrr,u *y),U

TL^ P (' l7) --
lqs
PJat 7os.

')t "+l^nr uoor)2,

15 +
l"ru pr-

q5

C.onSPi CtUatrS -I

lo ouo

fbPU

5o f(Dl T) = q5 + tl|
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lAt"y alu

tl,n ittu.,t'Sxz

Q" * Vatya
. t / , \

Pos;livz (a2e";n 1 .

is 
"PPlrcU.

A. Tru,e- ?ot,

zn' +o+ ;n-r*J$

iJ"^*W 'q
L,'dlLy.

lwi ca +r\^.

P "sihvz

a"e L"+ -tn"Ily
iJr"rlr 9l- *
l,rr'11+ -

1o.a5

],n iu i"-rre.|ly
; l"'r* fu-l *s
s;J<

P(olT, r")

,u'lo/i*)y P.^"t ,; ck

,^rlrrtm +-+ rcxulls

,0, +."+J aga;n *rJ +L" r"n^)L is

Wl^"t, i 5 -lk p,oL"L; l;ly -ll,-* l"'

p*fA l;r;t i" 4L
arP- Tosih'x-.

nr
Ia,trsz Pot -

1o. z-5 + 2+.15
x o,78



(t s)

E>r. tn a^ onloinl uin,^J ,nrohS^),on, +L i,up."lo,

is 6o% ct f^r', +A"h +l',- t^p."I is 2*'lly, 'Mrto

atiAbr-, sl-,o,,,'s -lA^t 1L F-P,olor "P Jk uivnz is

tJ.L-l*U, Tk t*r*t] is l"ll-l,""LJ.

A(- at y. 
"P 

JL 7oy,r)olt"n a/P. Ul- l"^U, l**
c*-n)^"'n sl','ilJ +k inrp*A, L- .! ]kA*'lL "l L"

s* p"-1 7

SolJion, Lf G - <il,+ ,* po.} r! Au,t'A ;

P(e) : 0,6 l.-L L- e',,rn{ s^f "I ,', L}+-l-^U

D(CIDI I ' 
F( Lle) FG) + 7( tte) 7G)

L. o.6

7'0,6 + o,2, o.+
x 0,88L



(ra)

Ae,npnl ; rnJr"n o? b a'Xr's' s For-,^,,)o,

S*Ff.n [, ..., Fn f -nh^)ly <xclns;,^z rr,,qn]s

s,r-'L+l*rb 5- y=,,

Tt*-r, E- = U EL -t l,*nyl^*
R=l

p(E) : P(Er,\ + l(er"1 -f"'+ P(Er'.)

= P(E t r,) r (il + P( etr-) r( r") +,.'+ r( t'E)flr^1

ns) ,

R=l

E-x , A yl ^rr. 
i: "rtis\|! ,

*,1 ;l;, p-n,,*) +l.A iJ uoL\

eaV"^[y l;lo l/ Lo l.ro,m 

'o* 
L*n in any J b Torr;LL

N7 ions,

Lst, L- Pn l"tbL lL p*L,.L;l;lY It*t fb* "o;ll 
L"

Fo^J &fn g s"o'J ol +k R )'t^ lu1ion u"l'*n +k Pl"'*

ir, ln P^J, in +lt-+ nJ;on ( f^ rr7r"'rt^lS +/* otA(/|""k

lnbat ,l, )y)
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ud,*t is 'lk p*L"L, l;ly +L^t r bu is in rY7 ion k

Ut 6 s"orJ in rc2ion !- 
"t 

tlrtruccsss Pil ?

Sol,^Jr'*, lnl Rk- 4^/uL 7l"to in r<trion k

"^rl F, - err*nL Fti^R wq rz-i- No^J in n,i* 1-.

P(B,t t) =
P (r,lR,) F(R,) + F(r,ln,\78,-) + p ltrler) FR)

r([rn,\
P(r,lR,) + f (6rc"\ + f (61R.)

ftr h,

h,+ I +l h,+2.

il k+L 
P(r'l(")

?(RJ q) =
p (6 tR,)+ P (q, tR.\ * F(6lR) ft t + k

P'
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Ex. TAt p. 

^,/v b bfo "N 
pt*Ll;rL+, in L;n,

tr(/UY/
Typa L -lYF 2 T/l'' 9

P( r/ooAn5) : o,a P(>lo' A"r) 7o'+ ?(>t"oAns)-=6'1

lo1" ,f ,.ll 3 o 7" "l ,.ll 5 o'/" "9 o.ll

1t"t yroLoL;l,ly J M,ry lor o,*t lo,- Lry It Ji,ybftA

h",L,,, Qt*L ?L^tLlrSLL b r.
(^) Dl,*+ rs +L p*L^L,l,Iy hl*t u ,*^L^ly ,'\,'un

ll"^Llt5LL lo^*t otAl loo Lntl

(t) G;vx,n +Lrf +l* ?l^LltLb l^U ouel too lnr'e.,

wl,-,olis +k e>nJ;hdt p^oL^L;l;il iL "',a-\ ^ 
+yf" j

Fl"aLIlL+ r. (i=h a, r).

SolAznt tt,L A, B, C U hP l-, 2, e*) 3

PI.rALt,,lL4s ,^tJ UA H b* +k e,,'*nL ,-L-wn tl*LlfJL

lu*s otq.r loo Lr<'



,(tt)
(e) p f H)

= Pfun\(/A)+ f (Htily(o\ + 7(Htc1 p&\

-- o.7-o,l + O,4.o,\ + o,\,o,5 -- o.1l

F(utn\ 7(n\ o,7.o,2. t+(b) p(Al H)

P 
(stu\

7(ct[\ :

rH\

= r(Htdf(s\
F (H)

? (H/ c) f (c)

o ,11

o,tt - o.3

+l

l2
1l

t5

o,1l

o,3 - o.5

? (u\ o,1l +I

N<, u/7 ttDtp S7 a l,/tl^ 
^/*t^t, 

eusu,,nij ?e ,'nlor^olnn

+l*", ,A|*j is 
Airnn 

tn ".J, L drrJ"A y*l^L;l4/-

Ex. onz oV + P^', J;r^ *'ll A "l'-wr, ^r*l LtrJ

luotc* ( e'3. +L J,'* are- bf'* , &, /"'rt"-, r^'/'u'L )

e ;,,*', +t*t sutn on l1,* J"^ is +, u>I*j' is ]k

prcbab;l,'ly -tl*) tl* ntmrbss / ?, 6 eu,n& *V ?
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Sa,^ylx sff*Tl* ,'s oP JypSol,)tn',

Assu.o,-r- +l-f
. ,ll
is fr t ortu

t+
J,'. # FisI

roll

+k TnvboL;l;ly+'
17Zf" -!

k=l

f
Izr,,nJ
r<, ll

oN ,;,*;j ul, Ju k

Tt's^r, P ( a Y' L I su"t't = 7) :
P G?, L ,s,-'r= 7)

f 6un" '= 7)
q

Z f (6b4-,ston =7, d,'.= r)
k=l

+

Z P$n^- 1,J'*-^)
k=l

+

2 Pfust,Swm=4 Ji.- k\ PQu:k)
k=l

t+

Z P ( s,u,, =] lJ,t = k) F H,a= k)
k=l
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+

let

tL l$"^=4lJ,e- ,) f (J,a=l.)
k-l

q

= 2 PUEL,suvrl-+lJe'=4\ fn
k=t

2,1
: = 

-

G7

TL,,,s W ry o'tst^nls +L"J' )"* 4 h)as d^4*'

,^r), ]Lt, Jr-^! ^-l'[rJ 
lL cd'il^h-t frcLnL''l}V-

P ( sum -1 ll;< = 4) fn2
k=t

&t

= P(6bll J,k= 7,su-=7) 4f":f-
lru
k=t


