4 Trime-Varviant Check ny
Y(t-te) = H(t-ts) Co3(w, (L-t0))
Now Let’s D/o(gy %(t) by to —> ¢(t-+t.)
F[2(tmt)] = nc(t-to) Gs(wit) F Y(&-ts)
So the s_ny‘m 'S éi‘ME—Umy:‘ .

C) yC¢) = 3 2(£-4) [nieriss Spastivic]
+ L:‘nmr"{j CAeC/éJ"'jf | twse Grge 7eta . 5
“lef Yz BT(4-4) L Y (#) = 3% (E-4)
= F[xl] = F[?C'z,]
F'[xl'l _!_F‘[-)(.L] - 3 'JCI(é"q) -}3“){1(é—-LI)
- 2 (E) = A, A (4) + by Ay (t)

Fla, 2 (€)+ G . (¢)] = 3 é’f:(é—‘/) + Gq o (£- q)]
= 3a,5 (4-4) + 3 Az Xalt-4)]
= a F["‘IC*)]*“?— fo"“"]

So flm SgS{-m s Limedyr

% Trme- Variont Cthk""ﬁ:
y(t-to) = 3 e (-t —~ta)

Mow {g{lg o/a.-,/ai,y > () B_wj te — 9‘“’“‘{30)
FCo(h-4aY] =32(E-4-2D = y(i-to)

Se +tha Sjséw rs A‘Mﬁ-fn\/ﬂlh’aﬂf-

As a VY’S“[{/ {Afs S_yg{c,m 1S LTI sys{u’).

3. pcslbmﬂse o’f LTI Sgsz[ms:
[A] Impulse Resporise:

The :'M/Dw/se rBsPawSé het) of LTI sy;z‘cm i's ole fed
éo bc. //l )‘O_{POMSf-Gf t%L Sjg;!em wéw //‘t :‘npodl ‘s §(H-

ot put




het) = FIs@)] &/
wWhowe h(t) s 2he J'Mpu./;e response of the sysz‘m.

+ Cousal glstle/rﬂ_: The sys tewn whose smpuhse response
vanish For <0 [ |
hit)=o Ffor tLO | e B0

*'774:’5 O— /M Ahe c:autscbﬂ sjszlam clboes not réspés;ge

[)c[m/e {Af e—XCt'ilal{fD'ﬂ 'S a/ala/l'e()/.
% The V%WSC-OJ)E' Z—TI S::/SLLCA"” {D Ovv /’,qPM]" Slgnd['x“j
o trme Aorrain 15 jW’I by:
l Y(t) = () * h(t)
S YW) = /“x(‘ﬁ ht-T)dT = L:Zm x(4-T)dT

od

B] Freponcy Resportse HCE) @ (Transfor Fanction)
Iﬁ' /'S f/lé Fourier fraﬂffmfw: c:’f2 f/u! IWPWIEGL r@g':vn;..e.

het) ETLHF) o hee) T Hew)d

J#) = %) % h(¥)  Take F- T For bothsioly

‘n time Jdomain

eF) = X (F) - HCF) [Frey: Domain ]

s

_ Y(F) Y(w)
(F) = ——— =
H F) X (F) °R Hew X (w)

2 (t) ‘:(:-y-:gw Y(e) = x(£)* h+)
> —>
X CF) & | vep)=¥E): H()

- The tm![w funci':.'mn H) 1S Qa cmpicx thfé(,
HF) = /H(F)/ e"ehﬂ:)




H*F) = HCF)
and  JHCF)] = JHCFI — = s yrametr y
6, (F) =-6,(-F) — oold s_ymmd‘r:j

Y(F)= X(F) H(F)
o 1yep) = [xte)] - 1HE)
Ey(F)= G (F) + 6, (F)
*Specid/ Case :

S;’qum'o/a/ s:gna7 I'npuzl' cloes nol nccO/ Zo be amuertey
fo ;ﬂimg a/o-mat'rl ([o O/CO/MC.E f.t(S resPUV)SfC y'm LTI

Systems -
2c(t) = A Cs(2mht + &)

HeF) = /H(P)/ em"m - //_/(p)/ £ Gn(F)

yt) = JHEY] A TRt +8+ 9,,(1;)) LY
-
E?‘amp/e_- F-GI'Y L‘A‘ A’//GW“':-? RC ”&{Wk, f;'n_J:
a) The Freguemey respoise HCF). N1 -
b) The z'mpw/;e res poviSe hi(t). () e Yiéd
c) Unit. step respomse . = -
39-{-" I R
y = _JaT, e -
°) V(¢ + .__j__.- X (F) x(f) L YIF)
JUATFC _ J .
Y(£) = H (F) X (F)
# }'/(F):—— J'?.T!"FC‘ . ___} H(F):,__ J
L JarmEc | + j2rF RC



OR, HCE) = - ‘Zi% -

73 - j27F

b) het) = RT [Her]

i - N3 1 o — - )

h (f)... FT [Rc_ _é_..é +J11TF] - FT [A G-l-_i?-ﬂ'p
-t /RC

h(t)z =— e /RE L 8)

RC
¢) Unit step regponse means (i) when () = U(+e).

721‘[ 1,{4%46 O/a'mar'ﬂ aona 52.5‘ 1S eagiev ‘éo be w&&d ' {h{s
J(&) = pc (£) % h()

pm!:/w . o0
N(+) = /m h(T) U(+-T) o T
W (¢ '-‘Z')-q}ﬂr N " r -
| S~—
" \ > T
Ye&) = [ hce)xr oT
2 ¢ -z . S
(e = [LERE AT 2= e |
~-t/RC
‘\j({-) =/ —e

Y. Distortionless Transmission:
17;:‘ dfsxwé,w/&gs O;Laﬂﬂl!/ Ads an OIO{_PMJL S"gﬂﬂ/
that m,cwswfs a a/d&je.a/ version of the .--.un;f

Slgna{.

J(+) = K 2cCt-ts)
where,
k - the goun omstant-( atlenuakion (f k<)
L - e Lime O/e,/y.

y(£) = 2(t) * k s(t-te) = 2 (¢) ¥ h(4)
_\:\(2.11'{0);‘

y(p)= X(F) - Ke
ey 2 Y (F)- H(F)



;. The impulse response oF the olisbortionless Cjtanna[);g}

hi(t) = k S(£-to)

PMS& (-émnsﬁe/r ;MC{:‘M) IS

omd /s fm;uwj/ ves
H(F)= k e"j‘”r*")f = [HA| e-‘ G.CF)
Zn othor wovols, for clistortion less Y ——

Dy JHCF) =k cmstant valwe

2) 6‘| (F)= - CZ”-f‘o)/' /;'ncar- P/usg

A'\!H‘”l 1\ EGK(F)
— :.’F
»
1° T ?F Slop=z-2m%

_@LMW Drs Lovtion in Lineor Sys fomig

- Amplitucle Distortion :

| A dis x‘arf:bw /'la/opms w /H(F)/ i's not cansfomt
rm;rﬁt of iteres t. Therebore,

I w;'{}h'n Z/A( fre?y.mg
the ;re?bwng ca'ranar/n{'s ot Ehe ;’npuﬂl S:Bna/ are
ff_o/ cuz‘ﬂ) OA//cVeMZL anount of a/‘f‘cnua}ff‘w.

fro: nsmii

- P}‘Lﬂ,s‘ﬂ D-’S A{f‘.‘m : JI i/l :r ‘q__ -

iy bk

we'ﬂh‘n (/w fre?umcy ramje dj—p ;’n{erc,gtt. %ﬂsmfss';bn

hus of: Fferemt D/c/fz/ for lif Ferent Frequemcy comporcets
% The S:ﬁha/S nacy wnﬂ/e}-’yo bo 24 olys tor-tiens spmudions -
eouly .




Group and Phate Delay: =
- Graup ’Dejg Ty CF): It s fhe o/ny_‘//Ldayroup a'f

Llwa oy »mMore Frc?umoj Cmpmwfs und/f.'/.l/ja /'npmss;’nj

leaujl" a linear G;sw.
J7§ (F)= =L

277

o GCF)

odF |
Wheve G (F) /s the phast respovise of the sysdom.
Forv cA'sM‘m/qg sjsilm ﬁh(ﬁ):_zﬂ'ﬁ e

Ty (F)= =L :,{f(-zrrﬁt‘.,)

75(!’)::_['2'_:_}
- Phase ’DJ‘{'U 7;(’)-7 It is the O/chya’ﬁ $f'143/e,
Freguemcy componemt .

— _ OL(F)
Tr (F) = ::WF

Tp(f)z-22HL =

2k lemse 8% 500 o
LT = ) )
,7;“5, for d:'SIZW'L[J'mfl/e,SS c hann z {.
-73: T = con§taunT.

EXOIMP!:‘-'_:_ G—ng,‘olf/y 9-5551‘\-/”4 WI‘H" GMPAIZM.Dé ﬁwkol
_/;hase yt—spmﬂcés s hown befow: G

/\IH‘F’I
2

. z 5
_—r-,_.i-——ﬁ -5 ! _?F(H‘)
: ——— F ¢rp)

-20 -lo . 10

5(4}3?0'56 fﬁu Fo ”ow{n S ) nal( are P:S;CG/ Lt}"’” /) ﬂ\.z_
the abouve sy;t’—om.J : 7




lo

a) 2¢,(+) = Ce8 (10T¢) 4+ CosCr2mt)

b) 2, (4) = 3 (5 (10774 )+6C8 (2677E)

c) sz (#) = CGs (26Tt + 36°) + Sin (347Tt)
Frnol the Mfﬂﬂi‘ Gﬁ c,aclq 5'3”“/ and the a/:'sz’o-rf't‘am

type o Also oleformine and skefch the Group o/e/y and

be phase dkley - [

| (i1 90 Swulge 7Tt D

Sol. el
[ —20<f< . ~to % F<-15
s
IH(F)I:: 22 -10 <F<L0 G,(F)= ITF o F<15
[ /10 F L20 _z__ fors

Remera ber that 9= IH(R) | ACK (2mht +6 + 6,(2,))

a) 2#,(t) = Cos (2T (5)t+0%) + Cs(2m(4)t +0°)
F = 5Hz Fa-6Hz

Y, (£) = 2 Con (27(5)t - F) +2 Gt (2m (&) - L)

Srmece both am/oonwt‘s mq/ﬁ/ojc_a/ by the seme gain
(k=2), andl the phase are [mear through tht both
frcc;umau, than this s:_‘gnmj r's pass w,'ﬂ.oML any
olis borv-tion (olis bortimnless Eransmission).

b) o (4) = 3 Gt (27(5) £ +0°) +6Co8 (2m(18)t+ 0°)
Fi =5 Ha £2 = I3H=

I (#)=2%3 Cs (277(5) £+ ZLx5) +1x6 Gs (27013)t - Eni3)

Jal¥)= € Cs (27(5)t =T5x5)+ 6 C3(am(13)t-2203)

Jp () = 6 Ga (2T (5) T - L) + 6 Ca(zr(3)t - 12m)



Thu /;f @mpmw'lt Is mw('élplr'c_a/ bj 50:}1; 2 @
The 2mtl cow PWQV)‘!’ s mu lél’P fl'gd bj garn = i
but both -cmpmwfs localis at the same [imear region

of the phese respoisc, se
22 (t) undzr'goﬁs amp/-'ztuo/e o/;'s-ﬁunf:bn cmy

c) o (¢) = G (21t +30°) + cot (2 (17t -20°)
F, =13 Hy Faz 17 Ha

Jy(4) =1» C5(2r03) t+38-35%13) + 1x G r(17)t-10"- I)

Y (¢) = Cos (27 (13) - H8") + Ga (20T~ 180°)

Both com Fwwt‘: Poulbplied by gam:= |
but zuty olo riot (ocalec! within the sume linear phase regporse
23 (¢) uﬂdwgoej phas& clrs forvtiom oM‘ly

o -
T (p) ==t 2L Ol ’ Je=rs
3 o . = 7 -I5<FL IS e
| Hose suge - dii 4
’T;,( F)=- =4 =
—27F o) -15< F<IS
ATP) 72 F>ls 7o (F )
1 /6o ™
E“_ — | (6o

= > f T G

E:[ Neonlinear D isbortion :
Thi's A';'HO/ c_f_? clis der Lot s ;‘n'{rao(u(cw( bj Nen /imcw
c‘,jsfpms . SuPPo’S& awn :’VIPM./{ 59?‘\.&.{ xc*]JI'VW bj%

xCt)= A C3(2TA )+ A2 Ca(an £ ¢)




i
e enc[crdé’/ lo a mm/r'ncur— SjStL&M whose :'npuf-omfpui-'[l

Chayacteristic is grvem by : [ausiat L8 5t}
YO = @, (E) + A X ) [ Sl
where a £ a, ave cons tants . Thoefore,
Y(£)x a, [A) G3GmF ) +A2 G (zmht)Jran [ GG +
+A Co S(zn'F,.-!:]]
Jee) = o, [A1 Gy (2TF ) + Az Ga(aTFt)] +

+ 9z [ A" CS'CamFY) 4 24,2 Gk (27F)) G (27 Fat) 4
+ A Co—;"(zﬂ'f,_'é)_]
but” Ca?6 - L1y, Cos (26)]

Cs6, G360 = L[ Cs (6,-6,) + Gs (6, +62) ]

Jee) = a, [A1 Gs(27h ¢) + Az CsCarf¢) |+
o+ -21-0’2 (A;z‘f' A;) +

+ £ a2 (A Cs@raan) £) 442 Gy (276 6) ] 4
+ DA AafGs (a4, ) e Cos (a(, -F)) ]

T XCF)

1] |1

“ra -f, : S F
_ YC£)

,T.T.U.TT“TH 11

-?.F‘ _ﬁ*f‘,-u' -x.; -—F’ 'f‘l'FJ' FJ'F]_ F' F:. Q_ﬁ FI*F‘. ZFZT’

Note t%a/ nm[;’nwr SySz‘&ms }mg Pro a/uCe.a/ f;eg,umc;bs
(n the oudpul othwr thawt Ehe impud Fregemcies.




I3

5. Ftlters:
The Filter 75 a systew that passes some ﬁ'—cgwmgj comp-
ovents and s upresfey o thers.

[4] Toleod Fvlters:

Filders hacve M:chwmckn'szlfcs of o/fls'zénfz‘aw/%S
ransniission over spccz'f:'co/ Frc?'umfy band and zero
responise over all other bands.

- ool oo Poss Fithorctpr) ;|

TRy
o o t‘/\wwi‘;{ TQA(F)

l HLPF ' -2td F
4 %
Fo
5 >F

-;a | F —’F
J \
It can be r-wyillen o4 :

HLPF (F) - TT("Q_EE) e"J'ZJqu F_l

[a/eaj LPF cam Pc‘Cffczl/y Pass /ﬂ.guavrcz‘&j belows
L and Pefr/s’:c//j elivinalk fwagumcr‘e,x cabove Fo-

ALPF (¢) = F- T"[HLPF (F)]

(¢) = 2L 5.‘;06@.&@:—4:4)]

SN Y 7t

—

h

LPF




