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() W) = (t-1) u(+-1)

W K., Frm= t - ult)

2 1t) = (£-1) ult-Y)

www.Poriyaan.in

— 'fqu &f@ﬂd'-

Thes nYDwsenbs a wuntt ramp olelcuded btf [ &¢C .

18 /‘
T
—> t
0 [ 2
iy fou) = (£-2) ult=2)
« P
falt)
) : { A't'
0 | 2-
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4931 Grace-ColIrege of’%r?’g}r'\\e/ggn(g !Fh:!ot S [(’C/ Rouem

N Do the t,wrwv-{' oY M 'n)rmsentm’ [):j 'fONOthng tep vfuntb‘on 2
\?3 'rg ()= 2w et-1) (;I.) 'EQ [t) = —2ult-2)
iy SLEY = i L)+, 1E) (:\/) Flt) = filt) —fald)

(1 frlt) = 2w lt- [)

' B + -1
‘ wlt) & Noooult-1)
>
\ f
° t‘ Ln \/{ 0 ( 1.3. >t
: 2u 1t l)
) A"
e g
d -
i ( W:SO“‘Q\ 2
. L)
—med ot % ?
IS o
(1) £ty = “2ult-2)
u(—t-&) —qu(t-9)
ﬂ u\k"» n
)il ¥
™ IL
2
[
- 1 Ny -L-
: 0 B {
} e —[jdt
0 ' 9
- 2
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S : -5
Gt | L
szc}nals can be classifled tnto Fa»’k'. cl_a,’?end,wg Lepon
Zﬂde{xndent’ Va'r?ab[e (t?me)
A) Continuous “Tfme CCT) g&"?najs.
B) ®iscrete Ttme (DT) S'@hqls

Roth the CT and DT é%nals can be cbss?—ffed ento
.Follc:,c?ng ‘Fa'rtS‘.

() Ferfodic and non-Pevfodr’c. 88":!3-

(') Even and edd Géﬂmls-

Qj'l) Energy and  power sf’anuls-

(V) Deterministic and random éf@ndk-

1) FPerfodic x Non Perrfecic Si’gna's :

T e

Terfedic §E7nd |

A §r°6nal tesold” o be />errfoolr°c I 'd:rofea‘&s

Prtervals-

oct reaula'r

Non Pesfoclic é"@nalz
Nen Pw:"od?c &%ndls oo not Te}ogat at

b—eaula/r c})te'rva’-

fovgComincots bengpicode
—> For CT sfﬁndl. [ 're/)ecds — For Riserete,

after cortain ,om'ool T i X (n) = x(n+N)
x(t) = X (£ +7)
EC3354_Signals and Systemlg6 -, TQ/H'COUC QS?C{FOI muct é’a’t‘-’"fj
Time &I\Lf-t?ng’ ?foperta
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{
{177 . !
I (’,/ \\ // \ '
]/’ \ [ \ \
lr ‘\\, I’Tr / \ / ’ 1
£ g\ Jis
" B
Conol?tn'\on N{or T

|) v t) = I(i-c-T) (07)

wity= x(t+mT),
CO)\KI79 m:l,9,3—- 2

Perioclic woith perfod T, 27,87--
= |
d | 2)

'_ﬁ\c Smallest vedue o4 T,
whech Satifies the condtfon ¥
called -fundamen'hl Time Pefrr'cao/-

R) Any signal ¢h the “form of .

= A $in (Wt &)

> A cos (wt+p)

=% Ve J(wtt$)
e [,w(‘och'c Qs;ana’-

3) Sum of & fvrfadfc d[qno.k- oy
or may not be P!"de'C
= Sum of ’Jm[odr‘c signals »

. ly 4 T f yatfonal
wadfa R "f;'_ i nember.

EC3354_Signals and,Systems T 6T
" _5 Fundamental ferted for T 2Ta
; = LCM (T' )T’- )

LA sin(Qnift+P) T £ & vational, then sigral & periode

_'i_‘.f -f Y fﬁuﬂ.ond, then &fdru‘ v

WWV\bl?P riyaah : in'l

)

h

TII‘J]JL II‘LUJTW%”

"nir'DT'

’QLJUO o

v) o~ ()& 'LC“"""N)
CO‘\.Q/" m:f,&,a—"

‘ol
P am, -
a(n)= cos( atif n)

a-e) ratio of oo
Tnteqens -

Pw fcx:] fc w?t;l

Non - rxm'od:'c |
Fleve N — "fw‘dam”}ta"‘
Purlod~
fodic A'ﬁm's on

adional
nember

3

g)Sum of @ PW
’wrfoclt'c : only :'.F_Ei. T

= Jon ((NiN2)
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4931_Gra:3e College of Engineering,Tho thrrudi ° ° 7 ¥
Deteymine wohether the -?o owoing «S:(tindfs are PWLOC’L‘C or hot?

T Ferrfod.fc, et er mine -Ft,mdamantal /)w[od.

) xlt\:CosL%‘-t-l—!_)
¥ QL =1 ('F ='1!:)
X = cos(aipt+p) ™ oo 0
AL =

Gured o N

Hence , thi sfana! »

0 = o &_-
i x +) = SIn L’Eﬁ -t)
Grernwrold -Foym, = 3in (&ﬁff -r-/@)

B =
= ol Y &1
ghe=2T 7

[
)

)
-—"'—‘:/
3

-

Thee &fanal S Pw?oolfc whth T=3.
@Ti‘) wit)= Sin ot wlt)
AE = to f)
A But wutt) » a.SfeP s@na

$ ey
P 5 2 = Y
L . il s
exfoddC

o ;r“t' t';) NOfL anna)
, .
% _ ypt
N xbt)=e jeift
G’wwaj_ -fO'Ym; <
s el Lap = o 411

' i
EC3354 Signals and Systems . ° =40-
‘Parr;'odlc with IE
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k1\3}1_Gr’)a:cLe‘t(\)olI-_ege SPE'?IglhggrﬂétT r?gotﬁj'k%dﬁo i t y

Coume with cos @Mt + &in OTfE

Q i, =1001 ity = 60T
2. _I_ggﬂ - Boll
'rl o1l ’F& -;éﬁ
W Ly Ta
!
&% 50 2
= | ﬁ 5
Retdo of 4o Pw;ods ni( Vso =5 = ), vationl
Kew (TT2)= 1, 2
S Signal B perfocic: (=2)
\b wlt) = Cost + &in @t
ang =t , &AL R
Q. =1 & £97'= 25 o
il QT =2, Ta =l
T = Ta =
o T Ll - FTxE = [g —> net o yational
E7 . U 7] nember
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4931 Grace Qollege of Engineering, Thoothukudt
Determine what the -Foflow""g DT dgc]nals e fcm’ocb’c
o not) Tp per fodcc,  detirmine -fcux{ammmi ,;en'fod :
) cos(ry_‘.> i (QH)
RPN g Oy =17
Qg = T i
d .,E SN T
DN ol ol *T ke
6 il _P / ka
8 S Neas

-3
s N =6 )

NI — A
—L —,£°_. s Tahona’ num})eﬂ'

Ng R
Lem (noNg) = R

(. This ajgnal B periectc

L ’\'
(ir) Cos QT{
SIEZ =l
Lf' ' & k -________> N :8‘“_
| "F' = N o N, SSRAvto
&[ 7(['(_ 8” )
. Yatioral ne .
o TR » hon lom’od,fc Af?'\d’ :
i n Sl e
(i) cos (:_,.) cos( ) " -
% 1f3 =R
Nty =._§_ it R <
‘?, == ':._y)_' gx 2 L b
i N =16 (vational)
N = 611 wrat?onal = o o
| ( ol) ho O o {)m:odrc w—)no?mh.c
wfodla

£¢'3334@n28 aﬁd Syster.ns : ’
l N2 6 (LS (rrfdﬂona)

(¥ Srp 7 hon-
0TE [B FABMI
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4931 _Grace College of Erghqerin oth '
Engiaeering, iqothpkuply

Exen Signal:
* A éfam\ ts Soucl 1o be ewven &"anal i Spversion o.F
Hme axts oloes not cfwange, the ampl?tuole

* Even Sl'anals ove odso called aammetn’c sﬁnaLs.

Cendition -{or enen 3!°8nd| :
xlt) = x(-t) forall t
2 (Y F = () B O all o

< =
) 2 1 219
| + 1
_12 —-=l 0 \ 2y =2 U0 \ 2

|- Cos waves b an Qxampb of enen &?8nal

. 't&. t’f

EC3354 Signals and Systems
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—74 A cSlanal e sald d» be odd é@r\al r'{L inversion of
+fme axfs also nverts amplr'tuola o4 the %nald"e\‘

o 2 ’ .
—>pdd ,5;’6%,\3 are odso called an-tfsdmmetr;c Signals

Condlition -for odd S?andl:
)= —xl-t) for all £

—r =n all n
)= —x(=n) for T'Lm

EC3354 Signals and Systems
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493Aﬁ:fce&8lm|of€uﬁne 'g,Tmopwss'«ecl as 8um of even and odd
ComPomntS,
XY = Lo lt) + X, (8) —> O
where e lt) —> even part of xLt)
1ol —> odd port of x(t)
Substitute (~t) for + o egn O.
Xl-t) = x, (-t) + X, (~t)
Xl-t) = N W) — Xolt) —B

Adeling @ 2@, Subtvacting @ @

L) + xl-t) = @ X It) X (t) — x(—t) = 2 %o )
xlt) — X(-B) = ¥ Lt)

x(t) +21L—t) S Li‘)

2
L = = = )= _t [ xtt) —x(-1)
}. xeu)—,:;, [xt+>+ x(ﬂ B«a ) - [ J
For DT éﬂ' nals :

Bven part: %)=L [X("Hx:

: A Ll
oo part = Xo(n) ] [ x(—f)]

'E:"\Y‘ CT &fgnal& :
Ewen Payt . Lelt)= _ﬁ_[)&lt )+x(—t:)J

Odd post - %H)“—é— [x(t)-xH_rﬂ

Note:
‘U odd famt- will be zeno

) when a éfanal s enen, then
2) when a &Tanal Ls oddl | then wh wven Pcwf w(uzjo.
3) Even + fven = Rven

H) odd + odd = odd

EC§§54_%I\QY15\S and S?lg!e?lns = Nelther Even nor odd J
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7> OCH X Odd =
8) Even %X odd = odd
9) Product of =two (o) hove even e»u‘anodc

(s ' Pyodud- of even number o.F odd S:Bnals results ewnen-:

'

t0) Trocluct of odd number of edd &fanal results ocld

—PYOblemS'.
I\ Find even & odd COmPonen-Ls o;f, the s‘(qnal
XEB) = 3 + 24 + 5>
Lok = ._5'2_ [;x(t)+ xvt_ﬂ
Tolt) = 1 [ at)—xEn)
2

2
Now, xl-t) = @ +2(th+5(-1
W2t +51*

LU
Ll = 1 [_3-!-}/( +5—t2+3 _24 +'5'tJ
K) /
b L
2 ¥ 6+|otj
o

Tl = _%2_ Y_/—\—nta-js{i_é-yzf —/54_*]

[ 4t
3 [+
fowy = x¢]

—
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493
' Ll owmg

Grace Qollege of En'%un?ermg , Thoothukudjin .x_u\)
4R
L
S Eial =] FRLIOTE N YD S
N
m e
") g\
k™ e
12 42
l l 41 41
\ 1 1 o } ! { =, J l \\
—3 =2 - | b 3 n -" o “ 'z 3"\;

&en comPonmt xe(n)-

1{!1

\

’b
T2

i

-3

-2

-

odel ComPonem: .

EC3354 Signals and Systems
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X (") =

L[ xtmy — xi=n)

T f_x(.n) + xL—ng

-1.&’“3

N %X}U\\—

-1.5

= |

- 0.5

LI

s ! K2
+-=0.5

-+ -

—1.§

-J‘z
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Enwﬂff Sr(c]na |

A &Bnal s Sodel &5 be Ene/rat/ Sfanal, 7-[? 373
total energy ts -Fi’n‘ul ond non Zero

U-e) 0< E < oo

Fower & CJndl

A &ana\ s scld v he Power &8nal) 7{— b
YlDTrYU\IZQO] Poww s non Zero ouc] -?nruib
ey [0 P<o]
For Continuous Thre &Tanal:
O NSNS ’\’T:" ~N
Eregy, E = J [m(t){&cl't
=5 T A
Power, P _ W .__:._- [ "L(:\T)\ olt
T
" _'Tl"
For Disorete ’Tomﬁ 3%@”‘1‘
it 2
= é_ l 'un)]
M50
= g ‘ \.z
. S xAN)
= dae QN+l n=-N
N—> ®
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-the

) Suppose i a &l’anal 5 A coswt (or) Asinwt, then

bowenr Stanal = _}f;
iR 8 4

R) 87ua/re root of TFower v RMs voalue 8§ Hhe &‘bml-

38) for an enwurgy s?anol, P=o0. (e Pow\:%onﬁle;‘w;gjo
K For a power 8"6001, E=o00. |
Q.-e) Emergy o;‘. POU)M' &'anal » nf . i
© S. n
5) A 8%:\&1 can be an Envrgy S\anol of power (

L] ’.
(ov) nelther Enwgd nor POwWer sana

stanal .
6) A 5,8na1 counnot be botk o.noﬂ‘(aj Qe POLUQJF 8

Twportant Tipe

,;Q; 1’: observe the sfanal. corefully. Tf % Fw{oouc o
m-fuull direion. +then ™ con be poLer 678no.l~
Hencs cal cudedte e pooer d'\*red:\la.

Step& ¢ TP ‘the «S?anal s f)e/rfodic’ bodt of {imﬁl Auurodi
then W con be enwrgy &Tanal-
Hence coleular s enorgy d‘\'red[d‘

Step 8 ¢
3 the S?ana\ w not Pwiech'c, then & con be
erergy e‘ianal- Hence coleulsks the energy

o
| ;
EC3354_S|gn‘::\'lsea('r.1‘(:j‘l gystems
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\l

l""/7 q-%i 8/7 (H) Z 2__‘ C i
h=o C=
a8 = [
8
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(/)

&ar\al » Emugy &8nal-

wer s« RMS  Vedue

. IO e

fl XH:) = ( 5ot +'|§T')

Greneral form, A cos (.. wt+0)
_ A% T
= A" '='5 " 72 12:5

I\

R-M-s Vedue

1 3
b | = s
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Cos an—t -H")

= Mo + 956
Q %) ;

Bo + &8
P =IR

- P =/

= [3-3K1

Oo?o‘?5’

'T/:p_
Powe” = dm =L [ | tey) o
T—= o T
=
T .
f [xt)] dt
Q
Im } e
e T (3-&)0 . 00
= '/i)a
=
- 0
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g | e

ausal and non causal

" Invoawiant and Time vowiant

Tnverithle ¢ non invertible

Static:

A gygem £ oscld b be stadfc I the output of Pu
‘ Sasto.m Ole.f)ends Onl,«j on Pw,gmt u-,Fuj: B » odso c,o.U,o.ol

“ g Memor;j,ess Sysﬂn’t (1Y) Gustun worthout memory. .

B Y = oxlt) N ) = "“ ) X LE)

/

: 'dl,‘ﬂ = 2 'X[’t) 0 astant

for
A &a@)% sald 15 be ddnamft ,if the owdput of

:7 Hhe Sstem depends on past s ftere Values of (opuh
i | Tt p alo colled as  Mmemoy il (oM Sds’cm

’ with memora.

|

|

ex. 0y Electric chredt havin thductors (01) capacriors
—_—
QM Ybt) = € (£-2)

Ql;) gt = d xett) +x(t)
EC3354_Signals and Systems d+

(i'\l) Iy = sy + x(n+)
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. o Tiathuee| %stm L

ﬁwﬁd & be causal f.]‘i +the outp ut ak

| .t'tl ‘d“ w onl(J on t}')?« /)Tésen'b o ast VW@

: ! n futwre pputs. (-9 independent
: Puj: but hot on f) i gdmm)
| s ane adso Rnown as nhon- antfc:f)a-twe
8ds{:ems.

Fmscn—t

| a n only)
wa) System: (o\grmdent o -fwl:wn’_ y ms
B sastem which &epmds Tonlyon Lt UPPUES

Anti Causal éd&tem.
ytn = x(nt2)

au:): wLt+s)

are non-causal edctemg.

ant causal systems g o

ignals and Systems

non - causal sdstems are hot anti-
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1,@0 =X = XU)

: b

(o) UL°)= xl) —> TF p a non -causa l

f
u‘-l:”‘a(,o) olef;end.s on!y on .fu-bwfe , &0 " o»
i oL etnki- o Atri’em

R - i
i v
4 ::.f)

B 9o @ |
’ AR eu’CP o g) dQPmd$ on

For al)l velues
I' we values 0=f- U°°f>bd$'
o ff T a non- cowsal A‘f&m‘

= &in [ 2]

= PR -N = &in [:Lt—l_)j

-0, Yyloy - &ln [rtoy)

Iy 80) = eta [ )

all o{. +, the o[p dePencLs on

wt. Therelore the &ystem in
T e Ve,

-_f' Sbals and Systems

y
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g, Thoothukudi '
Y L"S) X (0) +_!
x (0-2) L

) - i+

| -all Vafues ’ o/P olePencLs on present ¢ post values.
' :.‘ 8ds-bem »  Causal

| -t) 4 'Oﬁm“”s X (t) O
i 4 | C_') +’OHL'>+OL-|)

olt _ x(0)
0, 0";1(0) g
ot
A= o (e

i dyu

D, Jplp dependafion presntiycluetig

iy gz]&-\;em |°/3 Cctu&ct’-
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A ﬁ that Actirfies the sq,;wposf-éfon /nrfnc:‘P(e,,
o Addd A be a |fnear Ac/stem.

u ey !m lem

nnmpfz o£
& . aupwpoart?on Pnncflple C) St /)mpe,.g&.

(") Aolditive PYoPe'rtz
[QW &calma (ovy Homogen operty.

(l) Ac)o‘:‘r\c el

Q}

-
4

U,(”J 'd?l

|‘L‘
wS fl’}d
‘/")j:O\\o \7(0\99
L ' = i) g

may be, y (1) # Y, L) *3;(‘(.)
7 ot Jo]low ad#';’w’
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K —> K- UH)

ent) t‘f

follows hom°3 F"mcrf’b,

3m = K. vn)

———-‘1 ;stOMI———’
’gi“’* (o) # K. ju)

, dogf rot folloro

o, combine both addithe })Tofwfy Q nub:” ’ 5

= a-sf,li)‘* b- N L)

% the condition Jor
.Qineanr?bj.

|ow7nﬂ Gvgtem 2 .,uneav[ (o1) not -
? <h %)
\d(_{,): %xlt) d#‘u’\’(b 2

'['L
B e ‘"—’%W )

:j'(t\ = 0 Y1) + b yo il

Jiw) = X &)
!d,_[‘l:\: Xy U:z)
| Y- ') ? b .

© 0y ) by, )= X, 1)+ &)8

E. y'#) = o x, )+ b "ﬂ"z)\)@

b: ]
i e?“’ O = eqn @
54 _Signals and Systp(gg ce &Z’M i Junear.
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System b Linean or not -

LS RS
y'1e) - a-y, Loyt b g, l4)

oS |l‘L\ ¥b X;H}
o el

Y +b-yyt) = o x, @) + b.%(&@

Y19 = ax,(a) + b xa(2t) —®
®=6

= "The S(tjstem b Linear' £ N

portant Nofe:: ( oy
| L}Mmuy » o?ncle/)endmi' o% e &al,utﬁ @

,\I

) yw= L ;

0 = TP

a 'fl({)*v

Yy i -
R y, )= FT LN ERS U
Y, 15 ’—M’:)“! gt )= ag tt) eyt
2\Y) = T
Y+ by, 1) =a 1{?u—5+b m‘zt{—)
Qy, kt ; . '
d 2 FIS0

LS
F Y = faxu)+ 'D-"&‘U:)Q‘—’C@
+ 0#6

5 The S«ds'tem » non - Linear
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e of isrésenng Th,\otly‘ Mg' d-' J.an av O N ot

cost - Xlt) iy Yo = e o, alt)

a-xi 1) #b X1t J i)

3 ST ,

U'{t\ = aylt) 4 by, Ltf

f.nS
i )= cost Er0t) /a‘tt) = cost Lach) +b’£@
o cot Tl / 0
;."‘t{)-r-b-y;, [t) = QuCost Xy (&) + o Q)

ST . The 8(7&tem 5 Lunoar

Y= ‘e o)
Condition for Linearchy = y'u) =ay, ) + b y,lt)
| 'I -‘&ﬂ/} Y1) = et % )
; l, Yylt)= et W),
' & t) +bﬁiﬁ,_}da;t'-t) 3Q- e-t'x, L) + Io.e.t Walt) —@
:l(“ : % @ .
d 2 Sjstem > Lineor
«r' 6.,-\;1)1“7 @
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Al
! -

“Tupe — il
]| e“-pf Engineering,Thoetﬂﬁ%d.i,\,;l,
ether the Sastem % Alineer eor not

)= 2t + xlt) A bx:‘o
31l el
givr= 2 A y'Y)
= s —
ety = -y 16 +b- gy 1O Y1)= oy, )+t
: Yilt) = 2t + X L) g = """La‘:'f&);}j
b= 2e+ ) |

= 9t Lax, [+) +b1°,L-t))

N

a-y,tt) +b. 3,}t) =0-gt+n )

b @t + %y (t)
\§®
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Signals and Systems

Unit I: Classification of Signals and Systems

Classification of Signals and Systems | Classification of Continuous and Discrete Time
Signals | Energy and Power Signals | Operations on Signals | Systems | Problems Based on
Static_(or) Dynamic _System | Examples Based on_Time Variant and Time Invariant
System | Examples on Linear (or) Non Linear System | Examples on Causal and Non Causal
System | Examples on_Stable and Unstable System | Important 2 mark Questions with
Answers |

Unit 11: Analysis of Continuous Time Signals

Introduction _of Continuous Time Signals | Continuous Time Fourier Series | Properties of
Fourier _Series | Continuous Time Fourier Transform | Problems Based on Fourier
Transform | Laplace Transform | Properties of Laplace Transforms | Initial Value Theorem and
Final Value Theorem | Inverse Laplace Transform | Important 2 marks Questions with Answers |

Unit 111 Linear Time Invariant Continuous Time Systems

Introduction _of Linear Time Invariant - Continuous Time Systems | Block Diagram
Representation | Realization of Systems in Direct Form | Impulse
Response | Convolution | Fourier _Transform Analysis of CT Systems | Laplace Transform
Analysis _of CT System | Problems Based on Laplace Transform Analysis of CT
System | Important 2 marks Questions with Answers of Linear Time Invariant-Continuous Time

Systems |

Unit IV: Analysis of Discrete Time Signals

Introduction of Analysis of Discrete Time Signals | Discrete Time Fourier Transform
(DTET) | Problems Based on Properties of DIFT | Inverse Discrete-Time Fourier Transform | Z
Transform | Problems Based on z Transform | Inverse Z Transform | Relationship between Z
Transform and DIFT | Important 2 marks Questions with Answers Analysis of Discrete Time

Signals |

Unit V: Linear Time Invariant-Discrete Systems

Difference Equations | Impulse Response Properties | Block Diagram Representation | Cascade
Form Structure for IR Systems | Discrete Time Fourier Transform Analysis of DT Systems | Z
Transform Analysis of DT Systems | Example Problems Based on z Transform Analysis of
Discrete Time Systems | Convolution Sum | Problems Based on Convolution Sum | Properties
of Convolution and System Interconnections | Two Mark Questions with Answers of Linear Time
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