e

-

Bignal  Hlowqraphs-
A Q?ﬁno\f THOLO&!O")}L 1:8 Q 8&?/7

I‘)I’CC{/ re ”“M{r};
anfabl‘?d f'/ 9

Oj# ‘HWQ Yo [C\*{W.CV)__Q%I.)"_\S lj e“h(]p_ e #’)Q
geo (\-'f~ (( new Cl( j’iﬁv once Q‘LZUQFHW '

—

g batie

(—’lﬁmenlf Qve ;n‘cmc")u E; 170611’,&.
NDC\@ - A node 7o

L” })maerbt Q SL)ALQY_E) V(\ifc\ble/ 03}7f6h ’r{
o -H

Qe Sum. Oi THCOVVU‘Vﬁ < no.LA %‘Orﬂ CL”
bﬂ‘\nc}ﬂo_& C{gnmc]{na f& e node

Nod e

VAN

Source - Sink
(MOC\ NOC{Q NOC{Q‘
no ansz e [ode ot fuye
L \
bmnchujnﬁ 0“‘y e»&ltiny
d ' %ncku-] .
/ The € anal ool '

| “The CLQ.LQLY ,’Q
“,'"ﬂ\m m?'ﬁQﬂc»e =1 .
X (n). .

Block dy o T | | »
g oﬁr o QP’UO/\L\LQ?)— " Signal "é[Q@QTU\fL

of Hned o gyl ngfTuerv;l(TL‘cf'S s
s+ QT({E,L i{'}-},eL

Scanned with CamScanner



D Al

oA on— lr!f’ e g l’rr]"rﬁ[’)o.:f”i .?/r1jr”/ff’
TroMpP~" —_— % g e

“The froruf)(g( G' O g[m}[f.,,é [0 fjf{‘lfL?.d b/
'”’\Q f U @!ﬂf OF(}?O—QJC/M

Hoverse +he  divecdor a1 all bmndau 17 7%@
"ﬁ@ﬂ-ﬂ—( -ffou) 8mf)h‘ : .

\[l) TWCMnﬁ € ‘H’Q f‘:ﬂ])U ng’ OU—{—PU/\J’—

the aplo, o ol nodes  fn P "//oujwa.

(Z)

{]{,‘) Ko verse
U,\” éomwuina POt’ﬂLT be come. fomn,Cl/LL'ﬂﬁ Pomj;
vy BBra nclflirtj poi Adr become v fLo po il

Accardine Kk roru7>o S on ‘ﬁ;p@,om_ .
3%[”73 lroater j"ﬁtmc';n o el oﬂcl@_na@d

hum'j)os’")'!m- >

— Delicnitne Mo derect "limm. i & [YUVTJ/DOJﬂc{
cirect —‘fﬁ%m- r Hoq thé 3}\/91’)_, Sg{éfﬁ
Yy = -Qi—x,r(nfl) = —L-';y[n'z) t+ X (n)—'H([V)'-/).

SO [N
X® sz 025274

The obove |~m\mf\‘n,. Mcﬁcm_a can— be ruJL—gLJ
e died Jorm. IU

e :
e w( n)/ W LL‘)\J

= LY

Scanned with CamScanner



Irposed

8\9}3\3-— CDT\VQA,-"'- “’!’h@ blOck Cl-L\Oﬁ'YQYh/
% () w(n) NON

il 57\3” al "?/0«5\,

QE‘F 5% o ({\’LGVL(C/Q “He C{D‘EC’H% O'TF- QJl ’g-faﬂc‘j’\&; (:7 {fLoich
%P— L{F QVLd Q[() .
gle’ﬁ 32 ¢ ;m{gz +he Com nu‘ﬂj P

bronchin oint
\/gn) 5 - F

o'tﬂ'}‘ fB

&Ej’_j’_— )Rg’ dae the Bar Siancxl_-ﬁ(au)amplz
W, - Y(

Scanned with CamScanner



fuacade  form,

Coyidee an R «C"-}* o o 3\/3(977) %ff?r_"f)}m_
H @) - H{Z) 19 - I | {,A(Z)
) WA \(7(1); Ln)' XK(’ f))' ~ ‘/(/’))‘
XU\‘ )5_(_'2’ 11( : - {If:?)

(f}\%“ —(})kzz)(rno_Dm//'{" 2))

Ho = — 2 -

k/ e A
s C 2] ’-, )
{lf ki ? —faklz) (H Ty Z ' Ay n © )

=, @ @) .
- ~2 =f 5 =
vhere b2 = beo t bK/Z ’IL/JKQ = b (2) - o t by, Z 14 Z
a 2 ' L =
[+@ < f ['fam/z{{_(;ma >

4 Lz)gf {_é(z) Carn- be TEC\,QL'Z&A (- C{“'@C', —f@ym [/
cscade Form 1€ Obhmu[

Ky o X[ S )+

7 Kealize —the SL)/S{QV?) ot OﬂfH"r@“Ce e;?uaﬁ&T
\f(”):TSr—y[n -l)—é—\/(h—l) +Y(ﬂ)+§1—-><[h~l) i cadcade
Jorm. .

Sl L] 1+ L2
/H(z): \/(2):iz_2___ RN - M
© g () ()
1+ fa= )
| Wes =T Wi

Scanned with CamScanner



(N ?\ ;11_,
X)) ;){I\n)

Cr.x&(a&ir\c —the f(Q(LQ,iZ(LQA'O’?) of H\) ?[ P'}QKZ)'
=€ " 6 Y \"). “/m).

o e T
NG
HD =+ S —— ’
’ <= '”Pk.'ZF
B} c
(> = C+ r—P‘Z'"{ +—-——C‘Z—_‘ b L
e 12 1, 21
H@) - :’_@ﬁ;c—r’r’l@ﬂ—g(zﬂ tHA D

' )(Q?IJ’ _
V2 = Cx D HH [0 R) 4 HeXD AR X(@]
|
“The above EC}"O“Hm can. be realized fn PMQQ.M
Form o
X \n). [[C/\L

H(2) [——

uﬂz) —t
L-——» \&Jnj‘

Scanned with CamScanner




|
IQGC\ [i?ﬁ F{‘he (PK)/‘. Di’f) J’\/( Yl b\/ d -/—75’)/6 VL(O
C_C/U“')ioﬂ [ gty o nfm ,;- P ogoll, ) ~form. ‘

J O =01y (n-1) 4 mfa*/(W-?)#o-qf(n)—
,@;,Qfa.y(n-z)

O-1 - p25s07

) - — jL p_:?ii_

| +0:42 5 022

: D.25y 0-3€-0.03 2

4 0-1z2 - 0.195"2

= 0-35 4 0-35-0-0852"7
(1+0.927") (1-o-22")

= 0-35, 006 C-1% 53

(10.927 t-0-£27
}' (D TTL dl‘rec‘ﬁ J-C'fmrll 2) {TL duec-f 'iﬁeﬂn 77

— (- } &; e, —>( 0’“
Realizalicn o4 H @wk:’f@r%
r 03 '

("

Scanned with CamScanner



—

Lot } Cytlerd i—
Labice Shielwe o Jizedion. oF  UR 5y

M

o bKZ_K M =k ) =
HE@D > Koo N T o ok | T
N X Ko O I LG
I 4 (C:—-C\R? k=)
Kz
= HAZ L@P&Z) :
M - & oK l ey
2B 2 2 b 7N Zeros @ = —— 7
K:o l'fé_aKz

-— K:,
The above @_quﬂiffm #cnr HF('&) Cant be Tewsi THen o

H‘{) %) = 1 - = YP ("‘)

o =l
Lt > Qp? X 2)
KRSy

N “K
XFK?J 2 \/PLZ) + = G2 YF( 2
Kz )

_rak(n@ e Wveirse 7— [mﬁMﬁ&frn_ on both- the
gickes % Yeawan@inj [~

V0 = X5 0) - ;N,_aﬂ (n-t )
P ks o f

The Ofp of e cob-miider Fnchion 4 ey
—the fnPO‘}' b dhe Sob - {yg_mrﬁ@,’_ ':P(’Y’IC";“)brL

H(2
P
SIAVERU

while  realizin + :
e (IR ¢ é?
latfice  Shizhne d e

: % b rte H ) o
.bt’,.')’eé(;zeq(_ ._f_”,&v/_ Er "ﬁ)@n_ %Q OU/d

- (wo
’f’f\mu(jh—- ' /Dom/ )?D(n) g, prn)
: lnf)u-f-— X (n) .
'H)C,@,,Q&&(J . .—Tﬁose — F or y‘z(n) 18
P [0:)0 Fam O\rQ A .
divechon- & each Otho, . OPFOS'*E o

e —————TSITTETT R S — - ”
Scanned with CamScanner

]




[’\ g\lllc]lg ((\.’H}cg_ Q[

( \Gr,t,;p

£ f(’/ 4 0 )
n- —the 'f((jvre b low Vi Pf’le 18 q[’loLﬂ_-

%'( N2y

The ouﬂ)ﬁ Fom  he Efnﬁle, Qlo{e lath ce
¢hoclive e

Y@ =% 04k y(na)

2 The :ﬁ(‘_e,d,chk Yu[)me‘ rs

|
% P
P m . K, Y(n) 4 y(n ﬂ)

g‘?m’tfoe\[)t/‘l'he w30 S[Q%? fﬁd‘Hce gfnfcfhfrp_
18 Shown in %’ﬁwe belo g .

)(P ;[ n=y 2[:2)

*fc‘fr & po )Q

XN

|
fpo(n)

x'P',Ln)

The (i medeals o[r 01 the [wo- 9(&5’@ lothice
XP|U\) - XPaLm + k.zPKP‘: (n )

Robafibun '
ubg&mnﬁ the volve o1 Ko, (M) - xF(n)
R LKAy

= Xpg ™t k'P‘SP Y(n-1) + @Py(n—l) -

F
Scanned with CamScanner



‘“’\t&_ V(.\lue, (\-l. P(Kn) 4y, (e "Af.)w.sg)%\

Sobelihrh f‘—@

Jor
P P P =
M, 2 Xw\n + kf)k; x((n—|)+ If\:) t/(ﬂ-g) 1 k, '/(” D
YoM + k.P [ kaFJ Y (p-1) - k,g’)V(””?)

The ovevall [allice ¢hvcle ot a gecond ovelen_

LR Qk))&\zm C‘)Oﬂl P oles Zf ZeYDs OYE 0’:, &hd O"!Q’L’)
Can- be xoalized oy —
Rw[imﬁ'm O# zows Y, (2)= KF& nJ . Realizah e thé }30 ,g

1
X

i
(A7)

XP:U» 3

l
I
)
f
r
f

Proceduve \o realizo he [cthee ehvoctme of ”i”
L find —the orde od Hhe diterone, Q_(?UCLLM
¢ Compare “rhep cood i ciendT  with vetlecho,
oot 47cienhs k" ng, k; .. and k'z/ k;‘/ k\:‘- 54

the some oo laice st o

L. 1 :
QSSan, the Co. COLQJZZJ _uoiu% Oﬂr 'H)e )Q’HOC
coe"L’Fﬁc{QV"\Q/ P k, P P 3’ k KZ K >
= / / E
conaliet  Hhe S\mclwu . ) N E

3. Cuscode —the dweluva of  hth Zemes s Fd,@

4 :E

Scanned with CamScanner




N ——

| (Dc(i(v\\‘.m‘- “the l(“'l"CG (‘nc:r'h(’i(‘v‘\h (’00”‘5/70”([6{(17 g
s 1R i e (‘t(‘.SC'tff.w(j\ f)y
") - 2 n-t) !t L .
YO —-Z-y(n-) Ly (n-2) - X\!’)—l-{—;—x(nq)g}

3((\“?@ 7’

|~ TThe A %‘w

Zeros ¢ o |
7 Lecomd ovd /)(\lez\

“the Fmi)osed LcrHice E]Y\S—cn’m@_ re .

(>

7

\
\ 2ra

NCe 'C.({‘uch('% haa  Hivst orde

Pﬁfom, the Oib()vQ —ﬁ}ﬁw&f the C\/P Y (M) s

) :\/lm) y k,'D LHH‘,_PJ l/(n~l) + Igpy(nq_)
Y o) = %(n) + K (n-1) f—klf[szP] y(.n—() + ;EPY(’?’)'2)
Comfmirla‘ “The QCfvalim_o' with The (9'!\"é’h_

di*’ff’!@ﬂ(Q QQ]\) Qf—;m kz_: ) K PA_]
] 4 / ) ""5—
Prol e
K, [H kaj.-_%_ s kF- s \
\)’ — ’ PRadil ~
-Ve 2

Scanned with CamScanner



—> Obrlain. Hhe clyect Texm -7, divect f\fﬂ : ('Oq.f'(lo(o
Sf PO“‘“P' Torm Yecx\kz.c\-ﬁw‘mﬁ —'fm the LTI 2c;4(om

SO\QLHDQ b\’ ‘ﬁ'\@ Q(]\}Or‘}'\‘crn/

.),__ll_, (n Pp)g___\{ (- 3)*F X (1) +Lf><(n

Yy
+3 Y[r)~2_
(—ID\I‘CGC“" *—G(YT\_-—T — J

(8]
~

XM+ 4x(n-1) $3%(n-2) =0 (n)
Y- = (h—t)—-

v (n=2) =y (n- 3) +w(n)

X(n)

gl
X(n-1) ———?D—Q

-

Oivrec For m =

on apply ”m(j the r-lemtdom f5 the differens e

v @) --,R \{@ .—j—-c \/(2_) lfz\/@).;)(@)-#'l}z;(y

FYn
* +3
H = 12 I Z(2)

XE) 413 4

I-‘--—'a-z.'—f- p Z-DT{_ ' 2"13
" EYn
)
12 V@ - e

Scanned with CamScanner



X () L G R
[+ 7 s +’Ql‘ 2 'fé?L} 2

l

: 3

] _ 13 A I RTES P B Z]
W ) = X 2) 2 z W 2) 5% z ( 2 i (_)

S P
)-,El' = H’L\‘.Z)"f"%z'

It |
yie) = [z ] o

N ‘ —2
Ve = WE thr o) +32 w2

@LO_AQ Cd’l’r}_’r“’

- Y. = |
H@'“fg; i (HZLZU (1442 (r-rq'—z")

Scanned with CamScanner



HI(Z) 1—

e = E ’
H(&?) '\'. v‘( ‘) hod __\_/l'k_?_}— . BA—?*’) o ___’_-_lz,.-/

X)W KBy 12 /

M)

Xe)

e

HJ/? W(z) ~ -

M2 = ¥ (@) ———7 w[7i/ (x/@ 1/«9(7) -+ z 07/7)
—

H @
he =E(2)-_“£>_E,f_@__'dz
e ye T

-
"f >

Ry
g (2) 3

— e e -~

’&m el form:—

Consder the. aqunbion ny. (02 (earry

(s {4 L1 =
= B, c(& )(+32)(1+“;—Z)

TR
2

Scanned with CamScanner



H@=- _30 8 | i L RRNREL A 1o

= M
le"l H‘-J—-z‘i 1 _
= ko) o
\/(Z) :’—'3|0 = X-‘(ZD | '98 Y
o 4L Lo @1 T X(z)
[t d
) C Z
Ve ‘/Lz>+\/@+\{3(2)
Vi) = X@ o - 128
{+3,—2’ < o X® ey 99
gl\z)': \/l(Z) % | t+q{ %
< p J H 2 - — o
X2 1cir _Zz_ s
7 11g X@) = y HB(Z):é(ZJ 99

X () 7+—,Ff—z7

(_——,_ )

Scanned with CamScanner



/
=

LW(M- ot Diveed foym -t & dire_@_fj“” R

— o S— — \w\
et Jom-p shickis | Direct Jom-T Shichora

(.24 Lies Zepavals Olcl-ays . 2 vsea a g'm_ate CI'LQ'“V
(Memory) Jor both &fp | (Memory) dor boththa &/
% olp signal gample.| % Slp tignal sampleg,

2.9+ fs alwo calle d 2. 347 olio ealled Conenicof
Non — QC\nor)?coJ, because becaose T—ml— r&qui'ﬂe& e ’
e+ Te_c]u{fe; MmoTe no.oﬁ minimum. no.od C’Ld.ays,
del&ys :

3- 3% is not ofdicient |3 M 'S more e Hhcient- P
tame of Mem ory | dewi ot memLovy

'\’Q_clu'\femcg,n)lf Com_rmuj YQﬂu‘ammen,L(—‘
5" divect dorm-17

T for dhe (M-otig (-t tl‘f.ﬂw the (M- g5 (N-)Hod,
ovder g ysloris, T4 UR Syslems, M weguive
YeqUTe  pant o Hibliew MAN =1 ymobipliers

M+ N-2 addeye M+N-2 Odders
MAN-2- delays max [(»M"")/(\N"')J C‘il_iay\s

S S"" Caro bo_ VfQUJQCLO.A

S. 2+ an alis be vieweday LE

lwo -y i
o LT s%‘em& En— ATE Syglemy Tn Cascade - The
(ade | —rﬁg —i{ys«{—f 4'\33' One is vecursive § Hy
One. (s NON- YeCcoNs Ve Second One Non - Yecengive
& gecomnd bne recuysive |
DRLERC

Scanned with CamScanner



“The Adﬁ#{(’ul-l-(‘eé—jr—\__ CQA(_Qc}O, g\Y{J_C"lWE

v Decieion o2 Poi‘r?na" Pb\m

2 Dec‘éo\ing ‘the order 07
Qecond ordey gechons. | e

2. Sealing  moMipliers hould be Prb'u'ndo_d bl
(ndiioloal cechoy I6 FﬂQV&n+ dhe  Filer
__\'}m}(‘x\)\% Yo mo be,com'iﬂﬁ |60 [Owae or |6 -Smaﬂ-:

g' ZeY0S .

Culccxd_in,a the Fivet %

melm | #ovrm, S\W’clwz _?3 f‘_'Qsid " #0*( hg?h, SFQD.Q‘
' :'tf Hev?na QFP[\‘QQL&_D
Fy Y "’Tﬁe‘ d;'#:f’col—w )2 tN exXprosg
: e bonster *‘m’*mfhf pw;g
\ e}brach'm’ "IOrm_ I no_} Q&gy
o or highe e cyulmy

Scanned with CamScanner



