EE 600 HG&GWQIL #? So(u‘f'l‘ons 32“

l. —Paﬁpou“s 6-14: A f(o-l- of he 'ooud‘ masses of the
Jowt pmf appears as follows :
We wesh 4o fiad 2rhe 'orc La‘&'lﬁl/ +lhat
C=X+Y =N. This 1o les Yhet X =k
an1 )U: n-k ) wh ese k caa Suke om
Values o, l) 2,...,41. ke loosee‘/e
(k‘n-k)—’as;s «re (o,n))(t,n-l),,_.‘(n,o).

"lhg 'p(_oLaL'/s"l/ of a rarhcuéffk,u-/:)

ra(l‘ S
PIEX=k301EVon-k2) = P(EX=k3)P(§V=n-L3)=a b, .

Thas upon S«mu«.u ovser e./( (/a/&/ wirts For a s(s/e«
Z=X4 V=, we 7:1.2 g 4
g : "
HL@=n3) = ST P(Ex=L3NEYru-b3) = ST ar b, , -

k=0 k=0




F2A

Z. Let wus First look at The srec{al case of Ky =
and MU, =0, Thus we have X aad VY are mJefuJ-m'/

RVS Lq.dw'\-) 'od-.Fs
’ ~(X-%)

ey S St

and P .
v Y T — -
AL

If we new define IR =\/X7"!‘/"1— and @rtan.'()\:x()

we can wrde
J(X,y) l

o (R0) = (X(r, ), y(r.®) ’
* o a,(”/ ! ) oln®)

Now XU",Q\ = cos &,
Y(d) = rsmb,
and
. I
200y Sé 5{: cuB snb 20 450°8)
Are) [ 3y | T " rlespas
! 26 35 -rsmp (s =
Thus we have
;Wu-,a) = f (ros6).- 4 (rsm8)|r|
= - ex z"(""”é"j)'b},_i.- ~ex Z-M):—
N1 ¢ 20> e | 20™
= __':_.._L <X {" (_r’"cos" + rEsin e ~2M CQOSG + 41;) 1 )l (g\
2T 6 2Zo* (o,e0) [ozm)
=L, exp {-(pz_zmzase *'77‘)}.1 e 4 (8)
2n ¢ s (o,0) Lo2m)
Thes £ oye £ o1de = Fyern 5] (2RI o
o7 ggnorde = Taep [ [ TR do g )
~ o . '
=1 ex (08646 , @5 74&4’“\ 1" ‘llte ,:ML{?"“.

New T x) =
o



P. 2B

Thus we have

£ (V= 5 exp {Em2Y 1 (R)ere
[’{ 1 ) 2.”.;"3 d) doe

20‘"‘ (0,00)
Y -
= ry r
crzex f "’ZJ—:Z')} (‘1)1”\ I"(B'z"‘)
Lo

.TAM-S we have ‘1‘1-4"‘ the RV IR Mas a Riciawn FJ“F «

SRR S SRV EA LS PP

20* (0,0

Now lets look aFf The moce 7mmzl case. where 7, {0,
Here we have « St"'“‘ﬂllwl 'TL«'/' arrecrs as Follow s:

\ 7.
WV\ T "x;’ we have Zero mean c.rcular
\ ./', Goaussien nolse added +o
N \k‘.,("f,,’hr) “h )
Z#‘/\é > 4 Xy Y
// \ HQW?\'C‘“ ‘; we ro ','e ‘1’!? axes
Ve \ C’[OCA'Wlsd. I,Y an a»?le a‘tﬂﬂ ‘4’1’,‘”)())

we 7.‘4‘ -+w o neéw an J‘M \,ﬂfCGL la S

\\"J

Z = Kwsa + 7 snB
W =-Xsme +V cos®

We. can W n"e

Tzm (W)= 'fw (x(a‘d)d(i‘w» l DD()((; vuz

We nete "t(to."'
° " X -
(3\ i} (::e ivs:)(‘l) ~ ();): (:.Suee :::Z)(z)

S 3("/‘[\ _ | cos® ~Sm b

2 (Z,w)

= cos’O + sm e =\

siy® cosb



. v ?‘ ZC
7‘!“—5 ..rke leC“,“rL/ s WMA"C €au.s$l¢ﬂ noisc wﬁllt 17(5 méqus

f‘e»uoucl has '7ke saume Fcff Le’Qre avu'.l u)aef‘ no'/‘q"/ty rL('
axes. Thus we have ¥

—)
WV = J—z%\w’-
We AAUL 'Tke— Sawm € reoLl-eM w th Lefore. u)c'“‘l
iE"\sz‘FY‘— bt vow 72.2 - \]’”xz""qu— aKC} 4{‘0’:0 .

)
Thas we have

I, = = e z‘("’ 7'4(/’7:'*’792))} T (UJwgﬂg‘).i (v

2
Za o (0,50)

Of Course \V =R y 5 w& can rewtte s as

5 (r)= I e {’ﬁ“‘z"' T H) r\r——_—fz ¢
® = r 20* {I;( o-tf- ) .&,w‘?c
7h;$ a roacL af: ro44+; lecqu/ symue'/rté GausSiast

ne 1se If ts ch-te/ use’d i fro{’ems of Jé'fecﬁﬂ"/

'es+1uuﬂ'¢§w) aa commumc‘a""lo‘&S -—f[teor/,



P. 2D

3. 'Pq!.-.lc’s G-18 i Tf X¥<0, vhea (X,V)mest
TY Sl th one of the Hwo 56;.:/«/

guccdiants shown (excludicy axes).
Efuu/a,eqf// ) ML Twa weite 7hs as

A
//4. V< 03=(F¥<03N1¥>03)u (3K >03NF1%03)

clis J‘.o;q."' QU€K+5 .

PlixyY<o3)= P((1X<03NfV>03)u(I%>03N% Y<03))

= P(1x<0305Y>03)+ P(i¥>0341¥Y<03)
= P(1K<03) P(3Y>03)+ PLEx>03) P(fY<03), X1V

\




(23— Confiaued) P3
FxO[1-F, ()] + [i- Fx (o)1 F, (o)

=¥(”‘*)[« (F] +[1-F(ZTE(CH)

"[l ('"“')]g(ﬂ)* F(% )[' I(?fﬂ

= F(F)-F (=) %(ﬂ) 3(—&) ()% )

= %("‘*) ¢ () -22(3)F (%)

nb., Ta P«fsou{css no"aflon G[) Z( ) ,_./luclt s

"".C CJ.F 0'£ @ fod’maﬂ} un(.+ I/a/“lﬂ“‘&
Gawssicea RV

e Papoulis 7-1: Tf W=X-Y,vhea EJu5-EFKI-ELTS

Gand a;w = EEW 8= ETxZ2%Y+¥22
£§\z<7'3 -zs/vri’sws +EFY3

= 0“ +d;,. = 20",
Thes WaNLeo, /2], Z 2 Ix-V =lwl
EIES= E5IWI3 = V2 [Z = 2"‘ (See Ej. (5-45) of

e eults)
E@3=-Eilwl%3= EZMS 202 rr

5. Pqpoulcs +-2: 7(‘(,‘)- e 1 Cx) 'FY“IJ e./_t ;g)
Define Z 2 (Xx-¥)'= (x- w)i (XY) = 4 (x,¥)
Skew that Efz3=d . Eoe)

Etel-= E?ZCK,‘?’)S ff_a_?chy)f (x,y)JxJY
f I(X'\/)e e.\lil (X-y)dxdy f:’ftx y)e " yafxc/y

"f[(x"‘i)e -e ] eycl/ f‘e—ydy- ‘111035!;




X

6. ?q.pealt's 3-3: For real or cd-«flel( X auJ}'uJ show
@ |ESX¥3 [“s ESIXIAZ E§IV%:

Becauwse JEIXYER|< EZl)Xll\)'/{ y We Cau assuwme

x awc{ Y are rea.(. '7&34 Hor _auy nuwewe bers -3.>we
have Thet

EE[eX-¥]' 8= 2 ESx% 22 EL¥V3 4+ £5V% 3 0
This is a no«-—ne;m‘?ve 7u«dred-[c-, lm’wkj either no

"eﬂ-’ r°°+-$) or one feq.( rootf : !U or [‘ ’
= Its Juscrumuate s nom r“v/&e. r4 z
= HI eI - e X3 eIV < o

v,

= |EixY3 s ESIXIP3ETIVI™}

) Ws;ﬂj +he resul+ o'ffaf* (a), we have
E¥xX

34+E9Y%3+2 VEIX3E3¥23 > Esx .5y %3
+2EF5%Y3

=EF(X+¥Y)*3,

_:Z: Pc'peull.s 74 : Show Yhat eF I"xy ={, Yhea VY=a¥X+h

Recell +hot (‘,(1 = E§ (X"?x)( - ’ky) 3 — o (xly)
VEUX-%)3-E5(v-1) =y

I’r PX" = J Thea *1‘1::5 Imf{fe.s‘ 'f‘kq‘f‘

E LRV 2,)] = EF(X-%,)23 E5 (V- %) 3,
+hat is’l “he Schuwarz Iu¢7~u:.1£ rs s:,-fgf"c/
woth equalitydor jhe RUs X =X-% and V- V-7 .
Thes twplies that e discriwinate of rhe guadratec,,,



(F - continued) P.5

EfL2X-P13=ELl2(% %)- (%]
=2 " E£(X-%,)%3- 22E£(X-2 (V- )}

TEL (V-%.)%7 ¥l
is -e7w=-( +o =elo.

Thes s +rwe becxwuse —the dwserciminate cs 7:.:/(9. L/

dE®E (K- (¥-%,)3 - 4 EL (X% )2 € £ (V-9)27

IF -:Ike discriminate 1s Zelo (as i s ), the 7«9.0’&1‘:&
Gk) s 2ero Sor sowe feal 2525 (the uaigue rel roct)

=2, (X-%)-(Y-5)=0
= V- = 2, (X-7%)
T V=2 X+ (Uy-z,90) =aX+b , 9= %o

Qa b b= 4y—2‘011¥
?. dce C. -t @ <@ '4. = °(
8. Pqp (5 7-% X has ¢ uc&y Jeus 'l/ _}; (k) ﬂ—(d‘l_‘_ xz) ,

_ wXp _ o4l ¢ see problea
> )= £1e¥3 o g (S problenn o)
Nows uofe that (Ff W= kx) k:o) l, 'Z,..,,‘l“.eb\ |
P, (@) = EffwkXg o setlwlk

Now Z = WX ) wkere_l\/ Is an anCPeuJeu-+ FPocsson RV
-’..,L.qy on naq-nea..:lule lu'/e er Va/ue.s. So e have

B, (w) =Ef VBT gy LWNNT R

) ¢ k
o _ k k=0 _ 4
=c?3 [ 5 saetl
= oy —e’ e

= exp {héd‘"’"—zz-




?‘b
io_ P?Ou[('s <-10: &Y(X)Y) = "'7 j. (%) .1. C\/) .

-, 4,13
Heace 1§ R = \/X"'f\"z’, P(iRs13) = 77.'1?_:27__
CE q

aad
t R
P(iRsr3) = ZE,L, for OSTrs/,

P |
° P(fR<r3N$Rsi3)=§ PR, rsl

P(lZSl), rei
= { 1"27‘{ ) fS/
g 5 r>l
Hewce Ff M=% Rs 13,

Fp (rlmM) = P(ERsr3qM) _ { r>,rs
P(m)

= £ (rlmy= dEgCIM 5 g e
dr [o,1)]

I, >

10. Papoulis F-Ul: (et Cp = r—th cocn selected

Ak= k ke«.c‘s occurl fn n Jossc'n.?;,
Frome the fan.(km sSe /ed[o-n cond ¢nc/-0/-euﬂ/en"‘ ""5”(“55‘/
+ Lol
t ollows —tlt P(cr) = i y r={,...,m.

PCAdC) = (1) pEC-pa™™

we wesh v Lowd P(Cr(Ag.) . Sence ZC“.--, Cm %

ﬁgnsa /.)a.f'h'ftéb\ of the sawyple Sfﬁce,&/e!‘fe‘ue««
PlCelAL) = PlAclcr)Plcr) _ (Q)Prk(l‘[’r)n- - i

Z'MP(Q)P(AKIC‘} g-"’j’ z)ﬂl({l_ﬂ)n-/c

st

- (Prk(l_lar)’hk)/( :2:':‘ P,:K('-P{)n-k)




“. ? o K - y 'P.:"
—_ z-lu{(.s F-1 : Recall T het 1be Markow lue?m/“-l/
z es that Sfor aay aonmnesctwe RV X « J
"7 A >0 “

P(i)‘(>45) < E$X?$
d .

NOU) "f«L(‘ IZ'L = 2
patva R S

rd 2 |
P(L1[%>2%3) s EURIZ_ €5IX-v[*?

e
£ o= ,

J

Thes
FP(EIX—Y/:-E.E) < E {1)}(4’/23

i?—




