Pmc:‘:’\ce ?mlo[emx for Fim, E x am

() (@) Fud o cansel Filte {ac,a0,.,0 wdh oy fo fujro, 4

Canc\ 0[:) =o Gor J ¢- {O/\JHQQS\) t‘L\.;& Pou‘fcj Gr“oi"tm17' (iuc\clr‘ci\]c,
Po[ymm“\alf g,\é &(Imlho&é’j j‘em‘or\c‘( Comf)bh&r:t( W\Q:L P%loc‘ 5

S;\\ F\fﬁj DPF"]’ i‘Le Ll te l‘(‘B‘('BL‘V 33'\‘ BU( J wL'\CL» will 3[1M;hotg
‘:\«e fcca)’vhm\ Cbmpvv\ex\'& \/“Jd’\ Pff’ﬁm& 5. _n‘@"’\ MPF,\/ ) \enjdg 3 ‘F\H_‘eo
Thbo bt & gk Hhe compurte Filtar

b .
(both8 +biBY) (L +8 +8°+ B3+B“‘§ =2 B
whovrt Os = bo
a, =beth,
0, =bo +b +h,
Gy =ho + by +by
O :bo{—bl +L;\
0c = b, +by
O = b,
B\/ P""{ Cl) ) t‘\»\e Q(H?er {QQJQ.,MDDI& wa PG.CY Qf*L’\tr“a7 ?hqt&m\ﬁc
PO[ynomIajf o
5 (b, #L3|+L»> =
toL§ +lSL‘ +>_“ol3,_ =0
3oba + SS'L‘ + QOEL =9

These e,cj/(,‘o?tl.o'h_( have solut ion wa[:,l JL)DT =(1,-\.2 “—(37 - e ﬁLe
& ter {qo,a\,,.)a& i 9 e !

{q,,joluqu& =] )Ty, 02, N E ,L& .
(Remarkc, Oue m‘\yl»\t JCnT to climincde the reasons Cowf)oqe.a-t €5t
M”';‘S tLQ [Olj S i’x@ge:eme opmJtnﬁ Vs =1 ‘BS . Howe.«e», em\/ cmum\
ite- weo thon appia/ & fhe outhJ( Cotn M‘y hove 2 oo fficiontT by ond b,
Co‘éhp,nw-\re the €ilte- cwould hove pouers & D jmaﬂ?eﬁ tan é,) o o Wil ®ad
thﬁ W&L Ohly bo ord L, ;Yo Will ot Le able To come “p wii‘L Dn wemu
{:(\’Cer {C{"/Quw)ola é\oi_ J‘c«‘hr@y JCLQ F{C}/Ul‘lf&men-tf,>



(B) T o symmetric T lter {Q-g,01~1J°l~«,qo,%,011,a3§ where

o o Foe 'y =3, ey ond 0, =0; .ok pouTey ar[»lf:mm/x cab e
\vol7nomiv~‘f ot Q,[(,m‘wﬂgoj § €6 Cono| mmf,me\\tf it \oef’wl C({.-L&‘ 2 o 3,
S;\' 87 Pblem i, e desired £ emmeteic Filte. sheuld have
coofficients 0o a2 0, ek sobichy

) Qo 20 +20, +20; =

© i+ Yo, + 20y =0

when s gplied €5 o searmal componet B4 the cutpt will ke

Ot3 Sty ¥O0nSe oy 0, Seop + 0. Se + A, Seyy + 0y Sty T 03 Stgg

= Cu°+lﬂ33§t £+ (a, -HZQSB( + [Q|‘|'ch.>§-[_~\l it Perim\ ir 3
L ‘
(0s + 29S¢ 4 3.(01‘4(0,3}5’1&\( i pefiol [

Brm the obove, to el minate o £ eorong| Companem ol et e~iod

> o~ 3, itr S‘V\F‘g“\:\eh‘% us ’(n«(mre f‘Le 'qujt[-\er Conr'tm‘u:t(‘

® 0o +203 = O+ 0y

® Yo + 20, = 2(a,+q;)

The seolution o the ryrEaM & % lUnear Qim;ﬁ%r 5iven L7 ®-@
C4308S ; (28861, c O3« —, 0‘—r8(>\ ) = (ngo((qulqg)r

Thew | é\Q ées’mej symw\efm‘(_ £ Ite- 1 S‘tdeh L\f %

{“‘OL(XB\, 034N 2986( ) 430688 | .l‘ﬁ%(ﬂ, .03%711-,0%8’6!
0(~.3 Q~l q*( Qo Q( Ql 0(3



®

(&) Let {X{.)] he ow MA () p rocess L P“""*h-weie(‘f 6,6, ahfl st ,
Xi= 2e +0, 2¢. +0,Z¢ he e {%ﬁ T o 2em- mean WN (T,
F\,«A K&Uﬁ\ O\né Px(l\\ ) H\Q P\CVF 01'\4 PYCF / refpec‘hue[yj o'{‘ {X{.%
‘EOC X’\’O,‘.\;\,tlj —-
Vel We have

’ L q L 2

Vor (X = ot + 830"+ Lo =07C L+ B+ L)

C,o\! CX":,X-(:_\\ = CO\!(zt %9(%4:\( {—9;_ 2&*)_ ) Zt-d‘ 8,21:\2_{‘ 92. Z_&g}

= Co\/(Ol 2-&—{ J %ﬁ,(ﬁ + CO\/(QX%’E_ﬂ_ ) 9| Z.(:_)_S
= 6,6 4 60,0 = 678 (1 16.)
Cou Xy s Xma) = CoulZe£81 264022, | 2,402t 0, %t%B

= Ca\!Cez%t‘l | Zt ~>.3
= 0,0
Thea ¥, (W) = s>l (+02467) h
=0, (1 +6,) h
5 0y h
W)

)
1+ 1+ O

M-

I

o{?Lerw‘\fﬂ

i

wy =| !
§x ) B, 1+02)

(+O+0O>

L N
('\' 9|l +B)}

@)

3
\+

> o
"
o

b
It
i+
M

o {:Lcrw\ fe



CBB Lot {2_&)) Be o 2eco mean W(\((GI) process , oM,:i Ic{ {st

be the mMALY proce (s %t*iﬁ“"‘i%{:-—\ . Let X,E:Y£ +D|Y+_\| ,
w\r\ere cL 1§ @ W“Yt"‘-t SLO“" tx" t '{-Xt% U on MAR) p rocess o-wi

{‘\r\A t&'\e mmmbjﬁeﬁ' 9( Ov\é BL b‘: {::L(g pv—ocelj m te«-mf o\: Q FMA G

so that ‘{.XJQ) hes Ack wd Px(o\ =( S)xl\\- oo d Px (=) :~? |
g/oﬁ\ \/\)e_ have
X = +Q%t\ s Ze t 224 *'OCZJ:(*’ me\
= Zt'\'[c‘+ 3551:\ 2t~).

_(\’\ug, ‘)_YX-(A A an MA()A Pr—oceﬂ w\’f\\ Fav—a\meitc,-f 9(*9"\‘5“ &hé 9 =
From (Jowjt (Q\ ) \JE we want PK(‘\ = - l[; U'AA ?x[)'\ == J f‘t‘p_.,\ we th;{

(\) Dl((""BLﬁ“:"‘t D,\;& Ll\\e_.i—vf“ :*‘%‘
(+0x+6> (46240

T terns of @, () 0 (@485)C 14 D) e
x -—
L+ (ot 1) +- 2

or At AT 4+ N
L X =
(£ ot to g + R

or So ’\‘l(h)\ +

5‘\‘§C11‘\-‘-(c,

‘. @
DW\A Cﬂ 'y = _ ‘?
(+ o +atg +

"

20
C rsa +4a

or [‘f)

i
3

~
-—_

US?.—\3 E«i/ (‘6\) we l'\m/Q -ba ='51'SOuL*LfOI o~ ‘;o.z‘["\ba +5 =0
or O\l-\—lo\ +1 =o

(a+1)* =0
= a=-
Cj«el—\'( &Lo\.t 0 =-) SO&U“RQJ (3) .
Y 2 o A -\ __ L
Q- b - 6
545 -4
Se 0= -1 sekiefie both (3) ond (1) S e can eanclule that Xy

with 0=~ has ICL@ Siven ACF



2
@ SV\PForQ ‘{_X_?} I Ga Mﬂéz,) f)(bCQH‘ t,\)(H-\ qumeﬁe&-{ 9{/91 ahJ S /
e Xy= 2 £, 2 t0 2, , vhee 12) U o 2em-menn WNLDY,

() Lot gulh) be the ack o IX) Thoo that 1ps0)] 2 F and
l?x(’—\‘ = é: “-‘or (71"\7’ O, 9:_/ W\J C)')\ ,

- Q(Cl’f‘@z) - B,
Sol | Fiet e b that pc@) = TR ad pe) s

’F‘\r&’t, Conrider PXCL\, We Tiqt nole ’cLJt we shoald have 0, >0 to
maxtimize PK(Z‘B‘ Fwt[‘%/ For Ony B >0, PX(L) will be max’lmiz«a.c[
oJecr 9, [77 taLc\(nJ 6,=0 ,-n'\ere{orej JCLQ Porse ot e o{_‘. P)( [3-'5 o

% - i .
W\qx a r s A o i N “ \’\
s e - (i tho demivtive wets B end rebbing thir 0

RS 2
g ey (+B) = 6,26, = S (+B -6, =0 & =6,
(1+8:)*
SD 9’-:+\ [OMJ 91:0} Mosciimi 2ef ,P?(é)‘x. TL\Q Mo 3l mun \/ctl"te i('

T'\\T(;;:[-T > "‘f_' ) TLere‘(:ore ‘PK("H S’li

Now, toncider Px[() , T, let ur note f'[\ot o maximize \lel)

over B Dmc\ Br we cam alfryme {:qu 6, £~ Becaure w’\ar\ 9L<~l

)oX(c) o (K iy clm-—[j not the maxlvwmb .

For o {:*H(QA 0, £-1 , c{l'(;(:eren‘{?'uo”tiv:j Px[l) w.el, B o S’Q&U:j o O

g CUEs _(L*%— 9111‘9:})[“*‘9)_) - 9,(|+B)_5 26,
C 165 0,2)>

)

=0

@___) ‘_‘.9[2 ’t'@;} = 2_9[1 S ince I+Bl :#O

& “\‘9;_1 2‘9} d
Thur, we geft dat & =2Jirer wil peleticly roximae P L) For o 9 tven
Vq[otQ oJ\: QL ‘ L—e,'t Pxét [9)_:) be &L’_ MaKt Mmim \/m[olé’ O'F PX([) ﬁ)n
the 3\\/@7« B . —n'\uf) we w\l’L To moxintae PK[' [G)_) over B .



Foc o ELixed O, whew we p[u,j in the valuer o, =1 Ji40% we

ek 2irpl (i46s) We wich to masimize Ghir
L0+ 6,5) +65
over O, -1, Rad«‘k‘ &Lw\ Maxim\z-‘\r:? fLa DpLeuQ over Bs, we w[u

M“K\m‘\%q d«(’_ §G v o{' {Il\e Da!ooue oyer B‘L J J‘\qc;a tLQ_ frpwlr“e fJ“
| MOhotme F(Ahc-&\g\r\ fo d'e V‘-’»Iu'.e @{‘ 81 é'I‘\aJt Mﬂxim]}q {:.Le f}MQ/'ﬂ

Db[SD f\ﬂolé(\[M‘( %‘ej' ﬁL\Q D)LD\/Q‘ T[’\Mf) we W\“‘L tD W\qx\l M}}-e

) (O 0)"  CirB) (482, | g
) (2(t+ 82))> TOFBY)  t(+pE) S gt 200467

We [’\o\dQ Dnlv\e_c‘ci Cotmpv\":u{ %Lat (9% (¢ "“‘QX\(M\I%@J o't 9{1\ )
/ 52
6. ir 1 ] T['\eoe'(lorg) ("F) I'g ”““XIV“}?-QJ,
L

DMA tLo_ Mo n v \mlue o1t \———W_
’ L
m{ 9)_1\ ) o,,\c& ttf Mo pgn, \/a[uo r ? + lfJf QJi )

S (e @ﬁ) ir {'LQ §7/(40re o'[: \PX[(\ at o j(\/e/\ 9)\ ) T‘\cne_“‘*bfe/ {7\19_

M s M Uim vo\lme of PK(I)L i JD: ) WL?CL jw&J d\a{ ELQ Maxtmum

value of P50 W UT Theetoe, [pul = = |



Q L&t {X{:\ LJC an ARNA Cl n P\rbcef_[ wlﬁ« Fﬁfe\mei&v’,\' gé =3 2_ q,\J

9:-15_/0,‘,\35~() (6) LX{:(\%C‘Llﬁ(jWLae
i%é 16 & Zzerd- mean WIS 'd'\e ACVR of the Aema i) p oS
2 (9-\-&5) w it ?5‘—{: ,Qzﬁ s> |
1§ XK(D) ((J( (—p2 ¢ éo)-;L )
¥ () = 63(0+ 1\_,115_(9+¢5 o 3
x Ll < Qg __957_ ) Xx(l) :%’_

%/X (L\) = %h—\ &[0 h 22 W) = (:L)h"((SB

(_0[) Gl\/e P(KL\K§ H"Q {Obfﬁ \near P«*&A\C&Of aF XL (V\ teJ“mj‘ O]C X
(tLr i mlfc c\ae\o&eé L7 P X;_B CleOM{Q fLe nean S"j/b\artA evY Vr

\Sj\,, Recall | P(XLIK(S = C'><( ) vJLaz-e Q Sc\{‘\r(:\ef

= ¥l o= SB35
Sl = 80,0 ol 9B T

go P(Ks.,[ X|) = %Xl . T\«e MIN\Mum " Eenm P‘j/bmtfexl ercor S
ELCX, = PO ) = %(0) =Tl = - (3)(5 =20 = &

() Fiid POGIX,K) L Compube the MIE of PUX X, X))
Sob PO Xy, X)) = Xy f X, |, whee o= (a,,3;)" rotisfie

[Xx(OB KX(') KOI(X:I&(((\X 713 5/3 53
e MORIES «(2 s(3 13 [ X {?/L]
T L)
T\nQ So v\tton \S
l: Y (0)4 [0‘) D ly ~I[0O (o =°"—{) fo) = % &
(o (4 ]: D Y [5] =30 _5 )
lb

’“«Qr\ P(X} lx;; XI) - %XL - £—-><l TLQ Mialmum MIE I f
ELOx - PO [x,x0)) = - (-6
~J1 3

_ 224~ 15D 2% 99
a5 6

2 4 103128,



(CS Cumpv&e ?(Xh |><1) X\ 5“/1 é\l erwmu«m Mg
CD m()m%e tLQ \r\\t % [:L\lf MSE af +o9,
Jol \ P(Xa fxl,ks = o X F O X whece o = [Ol(,ou\( sabigtie

73§13 |ta) = }gx(h_qla[@m(gﬂ
&6‘/3 713]%3 erch_\x Ji)h.z(%

o [ SRR
Them a [.LY\ 3[“( (D},([m) - Slj%g\

(S
&—Qhe tn ()«Ft (‘)3

T\'\@'\ F(Xh XL)K 3 (LY\ 3( THE SRS X‘)
The montmumnm MSEB Ty

B0 - PO (x5 )W) = 8 = (67 () (3)

= _%_ -LY‘-“ -6 ‘1 6

= (" R

-

As nae ﬁ[(xh—wxhlxx,x,\\] 5 1



