EE €00 Homework ¥4 Solutions Bell

!, Pqpou(l's H-|: Because Fx) (s an even Sin. (f(—X)=ﬁ*’)),

jfc«)c’o( ffcomlot = P(§Xsx3)=P(§X>-x3)
- X = |-P(1X<2-x3)

FIoM +the Jefn. of )(u. , U= F(Ku), T+ -fo//auus
That 1-W = F(X,_ ). Heace

I-u = :-—F(xu)=F(~xu)=F(><,,u),
= —X, =

-

2 ?qpoulls H-2 : Frowm ‘7ke 'S‘)/mme'/f/ o‘p 70()
alpou.'f' /% , wt lﬂ-‘t-‘/e

|I—F(#+a) = F (o-a)
Hence P( {/{—a < X< Gta3) = F(’{’#é)—):_(z-&)

= F(#+4)-[1- F(x+a)]
= 2F(%n+a)-1,

Thus we have
2F(%ra)-1= |- = F(zra)= |- %/5

= AR =Xy,

Fla-7n)= Af2 = a-7% = >(..</2_,



P2
3. Papoulis 4-11:

We wish +o show +hat 1-
):;(x)= G(X) for Y
X(t,)=H(t),where  __
2 b, s X
H(e) = G Ce). o )(::G(y):HL;).

TF X(£;)€X, thea £, Sy = Gex), singe 6C)
s « Mono“fou('c‘q//}/ l'v\cleQ.Sc.u.j Sta. Thus

Fet) =PI ex3)=P(1¢, sy3) = y = Gox)

__"_l__._ “The result above shows vhat I-/‘you have o
naiform randova nuweber j{ﬂ-{tq‘!ﬁ(" with

Pd{: _fx(*\:: i(o(;(.\) aud hewce <cJ¥
'
0 xX£0
F;““ —{X : o<X< |
L, x>
G?V‘J YO“ .Wawv." 4o .en.efc.,‘/-ﬁ & R~\f. %Wc?“‘l
PJ¢ 4_;_‘:(2) anc/ 7‘[!-(.3 CJ‘p F;(E):_fé(d)clc[)

on can et _flw—"t a RV Z as Lollgws :
let HC) = F; (). Then a/aela*[@ on X wih

HC) +o je'f: =.

Uniform | X -
o P> |HO =R ) |—> Z ~ £y




P.3
5. Papou{fs H-13: This (s « refe'ﬂﬁJw of 3 Bernou

+ria [5) eack é“d:ﬂ_) = pro b. of success -a’-,m/.,co /3

The R.V. X 5 -2740:4/ +o The nuwcber of
Successes in 3 trials.

P(i%=03) = g(o)=(2)(-‘5)°(é)3= =
P =p0=(7))() - 2
Plxez) = p @ (3)() ()= 2
Fax=3=pe= Q)EPE)r-L

Thus +the <df cmu://ow/?c of 74he Jiscrete RV X

& exlS «§S ‘fo /(OUUS b _ v dJdF (x) u"
Pr Fg ) = P(EX<x3) 7(%(") = - Jx
1T R o ¥ 3l
=T ' I I 1‘/3'
- % } 4 >x $ ¥ ¢ ’)(
I 2 3 1 2z 3

6. Pupoulis 4-16: TF ¥ € Viw), Vweld
Thea VYiw) <o = Xtw) $ o Sfor all 46TR.
Thus Tw: Yiw) $d3 < Fuw: Xiw) s 3 , YaeR
= PIIVsA3) € P({Xs43) | VuacR
= R € Fy), YaeR.




P.H
¥ Papoulis 4-1%: Sy sfem goes into a/aua—/u‘n o Fime

+=0. X= feilure +ine ﬁ({): Lkt (s Fhe
CouJC'I'zou.aI -/c;c'/utfe fq_*/e.) 7"/9:4 by
t) = + T
)= L (]X>2),
Thas Sor Sml/ ot ) we have

Plit<Xstsat3|5X >t3) < BaIAE
Thes
BLOLE S P(ft <X st+t3K>23)

= POEt<Xsthat3NTX >£3)

FLIX>t3)
= Fy (4+at) — Fy t£)
| — £y )
= Blt)= e L Fa (e+0t)—~ R () 7["(
at->0 At _ - = kt
+ ) / Fx('f') /“F,;[) :
= f (4 _ do = Q{" t
,,IFMJ"( fko(d ﬂ___zl ,_;_<_1_:_
But 1 £ )
£ () /
X dd & - | e _— _ |- F_
«'jl Fe (<) J “w jﬁ[ m]
©mAefi-Foe]) = Fet=] "%]1 )

Lo oo)

IaLm) The elercdq‘llwé wi. ., ‘E t o fiud ‘flc Pd@ we;

t
JEK('C’:J{—:)-—X({) kt€k72-i +)

Oc-a)

th&‘(t :;‘r -fée P«//{74 d€vl.54.‘// fuac'f(Oﬂ-



& Pa/)ou/¢:f L{"”[?.
F‘(xlA\* PLEX<x3]A) = P(EIX<x3NA)

P(A)
= P(Al£X<x3) P(§X<x3)
P(A)
= P(AlITXsx3) K, )
F(A)

i Pa(pgu. {I.:S "I‘Zl .

(o,1)

P.5

(4) 7/I€ PJ:(: of ﬂj ts f{r)_ (P)-{'JFe(OJi)

So ’D(EO3<]P<O?'3)..J.1 (P)cl = 0.4

(o,1)

b) Let A= 26 Heads v 10 +oss*e.9—§
FP(AIW P)— C )F (1- f’)'o 6

affplA)* PALEP=p3) £
P(A) _

= PAPpR L) (10) bty 4,F)
fP(AI{H’-f’B)[ (p)clp 5 '° "(l~/>) dp

4 i(h,lL _ 4 p
= 2310/0 [l-fi) o1 P)

= P ¢ (- p)
[Tpte-ptdp
s ?(Eo 3<ps0.33/A) = fzzlo,o (-pYdp = 0.76%,

;2 lseleere



P.6
’O TD Sf-ml’{lry "/AQ -eu'a{u.c."l‘(év\ o-)c

T= i o T4} 4,

We Mée —the Sulpf’[o’{“"“‘;“\ ;('«'-X‘/X- (J)?:c‘k)

Thea we ka Je

I = f ,,a“‘ekPi ’_géx %)

But+ siuce o eésael-fc\:fu« et Lerc vefiia
of The tnfespracd (s yot knowa , we Cax tesea ™
L lee [h‘_q;,“Q (Q?) d:leciq Ho wever we kuroco

‘f‘ta-"" A - os:.'/u/@ becocwese the (u‘lfjlakr'/l-f
P"5° Wl Jor atl XelR. So f e Saee show I??-/
Then "t Lollows —thet T =1,

Il= . = r ! -Nl ~ w' ~
1.1 = ( [orpon() ) Fror(h &)
_Zmr?_-ekr[ R'Z+§"] gy dy Mt r=ER

Ceo 2o% 7> - =tai'(Y/3)

™ co
w o X“\“(ose

2
>

= —_— r Q(XIY) Ar _

J kF(Zo“’) (1, 6) ,dr 6  §= rsme

oo

H
EL"WS

-—

2res’ M}: [Jef: ( 3
.—:j‘ zho-z de 2c,6) %%%%)’
_ °S =rl[cos’s 45?6] = -

f}%—ekr( 242)Ar = exp 261)) = 1

oo I7= 1, and becavse /:,L,,“, T>0=T=1.



P.7
Il Let A=F u<XsZu3; F,‘(x)-_—_['_éX/A],i (x)

Lo,co0)

E(x[A)= P(IX<x31A) _ P(35XsXx3NSu<¥Xs 2u3%)
FA) PEu<¥ $ 2 u3)

P(Tu<Xs2u3)= F; (2a) - Flu)= & '(1-&")

Note —tlhat
¢, X s
{&(ijng,a<>\($2,u3= (U, x] , M<XS2u

ety 2], X>2pa

Thas
P(¢) =0, Xfau
PliXsx3Nfu<Xs2.3) = )~ R (), wexszu
F“(Z,a)—ﬁ;‘(a),x>2/%
So
0, XsM
F(XIA)= 1-ekP{-(x-ﬂ)/.«} “ct <X S 21
) -e”! ’ -
| ) X >2u

J‘rom w‘uc(k ;“' -fa (/o.us -fl«.q‘f

_ dF, &) - (x- )/
,fx(x)-—clsx =_!' ¢ /.1 xX)
o x au(t-e') (M, Zul
- (X~ Ad) fan
e € , X< (2

o .e/:e.u‘eﬂ? )

/



