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Cthhv-o.L
Q|9htﬂ defingHon CIQSSFFICQhaﬂQ

Sigoal > A Siqnad is a F" which contains some inFormalkion

System— A sys is jntexconnection OF devices O Componaits Whick
Converts Signal From bne Form fo another Tomm.

:C!qssiﬂcuh'or) of signals—

19 Even  odd signals —

3 €ven— This Qre Symmetrical (03) Mimvr imoge about y-gnis

1.8 xUH = z(-.f—) - { ime_ i'cuersal

-~ . E . : o -- Ve A 2(*)
=@ ) a2t v 07 durws Coswo’r@vety
\ : 1 -2 2 t—_
/ N\ e K (=) = CoS A
3 R - L=y L : . =Gswyt
2t =%

% Odd -~ This qre qnhsvmmehcq& qbout y-anjs.

te. x(H = Zx(8)

GLY) T
2(4) = ‘_rz(ﬂ_r time reveycal

amplitude reversal

. ) ; - x6t) sx(4) -
-1 }2/[ Jflme s T %Ph 5 =t M
'{l_/l_z 1t Revercal . I\‘ 7t Reversal 1/\

b 2@ =Sttt — odd Slgmﬂ
(t=-t)

X = Sinwy-+)

Ante- X(-+) = - <inwyt
Symme-nical TERPYTY

"% The aug- volue o an odd signal is O but Converse OF this stqtement
_ 18 nothrue.

Tepottant points—7
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Tropostant points —

(10 Eveh XEven = Even ; 1-—9-,( +Ll s
(20 Evenx odd = odd } P2y =t5
(3 Odda(odd = Gren s £3x1° =48

@ EUen—_]_—Evtn = éveq (&) Even+odd = Me\%@rewn nor odd.
X} = - Cost 2(4) = 3 Sind
o a-Y =424 cost = () x4 = L2-_sint
&) 0dd +0dd = 0dd | 0 FH
= Sint ++
XD St
e =2(4) )

- Any siqnat can‘be devided into- 2 pevt in which one port-widt be even
2 the other pavt WM be . oda.

Le2lH = 2ECH) +20W |

©hert;
XE(Y = even pavt OF 2(1) = 2(H+r(H
o 2

" 20{4) ='Odd poct OF 2(4) = *H)“"*-(‘-’g):
L2 T 2

€97 xH =2 =dc signal .
4 | 4%t

d= -t -

"(-H 2=% () [_Euen signal]

dc-sljnal s q Even agml

A+

@) = Sin(lf—i)
] k==K |
Flok) = Sin(¥)= FC) [Even signal]
@) F) = siaT)2

£ Y
F(#) = £¢2) [Bren signad]
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@) Find %£@) ¢ x0() oF the signal-
x(4)= 33— -_t?- " CDS+ Q;n{ _’_39.”_)34.

Siat B 1
€E- € %= E _8 + Ox0
1711 |
€ o] @) c =)
B> x0O(+) = —t* , Cosd
xeW = 3- S;Zt+ 3eindt , xow = o 4 Lo
‘ug-— Drouo XE@F £ 2O O :5‘
x
| ‘P‘LR
= 3 5 >t
% For even paxt OF x()
A x({) Ped?)
4 | / AN
= o0 570 ST e Tt
S
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@1 Conguqate Symmetric (S) § Conjugate antisymmetric ccAs) Signal—+ -

# Conjugate Symmetric (cs)
' ¥
E&(H: x(=4
2@ = Q)+ b ——)
E=-9
2(-H= a4 +1bEH
2l = ae) It ——ab)

Twm eq W 9-(1) .A
a=aty) —7? Ben
h(t) = +b (- ~—> Odd

9~ =(H) =¥+ Sint

i

e O

% Conjuqate anfisymeetric (cAs)

I x(4) = -2 CH

(M= alH+ b0
() = ~ay —> 0dd.
by = bH — Bwven

£ - ?nﬂ 342

o " E

& H(%.UDQU& Syrmetic s\q nol (Hws/—

For Hallrwave Sy mmetry(Hws)
| [x({-) = -Tx(\Li' To

qmp: geyersal
4



Top Qﬂm

leash the topper in you

2(t)

@ =

o -E E:-z ]zo To
i (e
2
) !'a.‘x. L To )
ok 4ry)

[ ]
: '_¢

2)

~
S
4
2

NN

e

{ T‘*(H

IMre’

LN

2 ;{--—‘J

@) A

ANE
<
~
-
~
ni'

2
@ i

Ll L €o; sqwtooth
1T VT A A A . Wave doesn't Folow
7 1Y fhe quws. |




— [T

ID‘P uﬁwm A

leash the topper in you

* The avg- value oF Q HWS is 0. but converse of Hhis statement i
hot frue -

@) Peviodic  Non-penodic 'signo&'-r

Penodnc-? A signal wpeats i+celF after Some Hme penod, Fhe signod
is -cald +o be pewodic.

e [xt)=2(t+0To)
ohert, n = qn integer

To= Fundamental ime petiod, {?iﬁ}

FIPT tisthe smallest, tve.3 Fixed value OF +he Hme For which signal
is perodic.
._3—_&_ -] ot(+
TV VAV

3 -2 -1

To=1,
FTP=1 _

Q= Find FTp of-Signal x(y
| UH = Ape
Sol Let "1y’ be +he Erp OF the Signal

YWDot

€.
1(“') = 2(++Tp)
Q_(HTD) Ao€ 3'-00(_+\"T6)

Ao ,eJth.. on&_"l"roj

A Wot - A_p,é{wb'\'elwo'\'o

eJUOOTO l EJQJTK Q,‘.)hem k=q4 l‘)kgﬂt
1 ono -fjl"fT'k
: 1(%eqs] ieyjeqev)
To = 200 q
(Smalsert) "E A

To= 21T !
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Q> Find FTPOF following Stghok—
(1) :i(+J:Aos'm(zT|=r) dt) X(4 =AoSin (2Tp +30) (Y Zg(+) = — %, (4)

A= T Wy = 21T = -Ao Sin(ar)
To=2M., To=1 Ro=20T, 1o=y
2T|_”_ ‘
AV W= 2(-p
=-A,8inaTTH

wo=?—Tl" »To=AT
W) X = Aot ()

‘ ‘ V) 2w = 2, (4-+o)
= kot ApSin(my)

() F4o SinEmi~ty]
o W e NIV W AGor2T
\/I -\ ' To=1

s

i
* Tume pesiod :01: Qigmﬁ--.{s.'ma&b‘ec{%d by ﬁh@ Sh"ﬂi“gs}ime Y Al
qeap- sewrxcol, amp: ShiFting 2 Change in phase oF ‘Siqnal.
@ FE = sinerry
"= 1-Cosgmt

A

2

U?o= 81T
TO:,&T_I-:A:
U

¥ The sum of 2 (ov move than > Periodic sjgnat Q)w be per'odic i
T wdtios of Hhere Fundamental Hme perod 0 Treq are rotional.
: Le 2() = (4 + a(l(l:H |

TQ’:F v'-D2
TR

Y _'%_ (o) %@r)% (Ratonad no.)
—> To= LCM [Ty, T4
— ?:0: “CF[‘FH:F%]
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Q- Find Frp of signal it it is periodic i~
() () = Sihat+ CcosaTTt |

ol -
Wh = 2 %’- = o (Irmhonoi no)
b:)z: 31 2

Hence 1t S 0 on-Peh'odFC

_Q_'_JJ 2(t) = SN2+ cos(atrt
Sol’= Wz 2, W,=(IT
wr _ 2_ﬂ‘
— ~fd Irmhonai no
O T -2 )
Hence 1t is Noa ~penodic

LHU X(H = Sihe 7t + St '
Sl W, =4, wz_m'

D _ _CL
B ?[T - 4 (Rational 00.)
‘Hence it is penodrc-.Then caleutagte To-
15t method -

Wo= 281 HCF| Wy, 0, = HCF[4, 71]

. Wo=T"
Toz 20 - 2
el -
# ¥+ o - : coof” P
Hep[f, pr] = MPLRA] el ] o L0(puey
a a,  LCm{q,q] - ,q" G2 Her[9492]
0" method |
L N P | S,
o T 2 T F

To=LeM [;Th],fa;_-;iCM [%_: -72-]

= L'C‘:r’][-r 'Q.:] = 2 =9
Her[2H] 1
8
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_’f Area $ Qug. Value of Signdd -

Areq OF (Y :-—c"o
Areq= [ 2(z)de

freq of x(t) over Range (4,42)
12

freq= | X(de
+H
Avg: value OF %(4) B

g L[ x@de, Tor perodic sig.
‘To_/ﬁ

' T/ 2
Q. [
| o0 .%,,ji/(t)dz., Tor Non-periedic €19
AL 2.

Q“ﬁ* Fend the ug. value o sig.
.- | )

1 .
7z [ 1™

.-To .__:‘:9 . O . "I':O‘ _‘_0

o To[2: .
avq.= j x(z)dz.

~Toy 2
- .__"T'o |
T hrea OF 2(#) ‘over‘ Tp’
: B

ol sy

1!

Aox To
2

. -To
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Tops o e s

@)
SN AN
To -To To To
e
Sol%>  avg = Aveq oves Jo Ll xAox J6 ),
To T
- ()

= R T 0
B~ - AN T

~To “_29 T°_Y5_ R

Lol Avq-= Areq Ovew To

= ~H2XTo, 2+4xTo

"To
To..
() = Ao U ()
) g Tof2 |
. |2 /2 Tol2
§_(_)‘ —7 l_}h«-g = Mbm __'71:; ) 5 2(g)dz.
s To‘—?oo = -TG >
‘2..

To“"“‘ To J As dz

1B

= Ao
S
2" method —
~4E) =Ao
o _ Ao

- QUg Y@&) =hAe

aug 2+ = aug Y@
2

= ffo

. TE

10

::4‘0

—

q

g
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®,) Energy & power Signal —
*Energy oF Paly= | 1=ty dt

€= | hw ) dt|

¥ Power 0F =(d) o
To/z

f .
e To f Ixwi*dt  for periodic <ig.
: "TO/?_
‘< . To 2_ .
T -Poo J ‘R(-H] d”f' Non peniodic 9'13'.
: L +Tof2. .

f’-{'?or anenergy Siq-, energy shou!ld be Fintte 2 Pou)er Chouid be ZexD.
S Enexgy Stgnau Qre quoulqteLL, lntegigble Signal.”

e fl*w[ di ‘e

Q> Calewhote-ehergy oF giq.

x) - AW,
(1 A4 (y -
] — C ot le
ST [__° 2 b =
- o f . e e \
ok €= ( [xlidt Sol '92:q
s i zzZ)
= det ek b
Ex() = Qreq o (x| >
Q“d me{-hod-? | = ¢x3
E=J | =2cp) d+ =12
~60
= 16x7Z2 =32
4 R
YA
I ol 1 k!
So|® N
= M E=f lae"cH
) -00
o B = fevar = 4
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Q_ Cal- area § enevgy OF gig hal :-
@ zw=¢ u@, a>o

ﬁ
SN

12

SolLs _°F
22 greq-s Jx(-l—)d’t
o , e’
= 4 gke® e -
s _ o @=2)
L-_q')o == e—20°=&"’°=_'.=-' =0
| | Q o0 . G0
= 01 - 1
._q .q.
Energy = ("|xcp|%de
e
0
= J. eﬂzq’td'l‘ . Cégq-!-Joo _ —2060_90 ) 4
0 2370 -2q %
iy Y= .- =9 u(—’rJ,‘q>o
S
Sol% L
- fi}rtq—-a., Ehertay
diy T = ’JC(H-I-V(H = » Q>0
Ll —= 4
Sol"Ly *
Far =Mt g il = ['F.A il
al t
= | e  +<o o
Q"Q'f-’ '('?D
Qreg=1_1 _ 2
; G a 9
Enevav= 1. 1 . 1
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= A —€
(et —> ¢
) E €
@ & (az £ €)2€ AE

Col Ly X 22t
& E—¢ 2 €E-=»3-FE
> < A
o 1 t o o5 ¢t
7 i
E
(a4 _—
( ’Uq::t [me
2
2
| | (i
- g 1 >
. e ?(H) | \ | ¢
| " R N % Energy NG le Al g 3
-4 0 J /-'/7
]x(+ -\ //

¥ Energy oF Signal isiadepandait of Amp. fevercal , Himme revercal; Hime
Shirfing.

# Power Signal —# For this signal power shoutd be Finite ¢ cnergy shoutd

‘be 0
% Perjodic power Q|3no,ﬁg qre absowtely jnteqrable over Hwem Hine ptnod
e gl’t(’dldt 2| periodic Power
| To | <lg-
~  Tol2 '
' |
b= | T [ 12#%dt | for periodic signal.
) “To/2 h
- To
\;30‘2 .%OJIITG” Iy For Noo-penodic
- o 2

13
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Calclate power of Sighal '~
QI @ jtetaig

L) . s il Qi).
| . 1 , |
—1"0—’-119, 2 B Te s -To -:To ° & To -2174-{
’ 2 2 z -
Sol" Tz goly T
- : I2.
p= 1 [ ]xtol'dt P=L {1ecofar
TO~TO/9_ . _TDI:_
1 'ﬁ)”_ TO,Z
= | acdt | J et
N 2’0 _ T°I2
P = L | 1;, flx@)] dt
| (4 = mt ( m=
i) %)= AoSinwot 1 @" TO/
A Tof2. 1 1
— [@mfmwo{—)wr ToJ o)
Tof2
—-T -
Al 'r://zz - ?’“m j*dt
J G Cos‘?-\Do‘l' . o
s F > gp,o o
5 Tobo . T8
P2 2% [ " cocomdidt p= 4o
e .{(‘l Cog2Wat)d 1P .
Sin2wgt T
To [TO ‘2\-‘300 :l
= % To,sm;imDT}
To L2 — Z
= To gnua?ﬂrjl
(.- WsTo =QTTJ | _"_T'_o—
= 'ﬁg_ To
To 2

|P:-_&9?
2

Rms 05F+lwe Qiven: s|qnaﬂ 1S pf°

lRms = %2".?[

14
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% Powes is also known qs megn Squaye Volue OF Signal.

Q= Caleulate: power oF signal
@ )= AoSinwet
) 2y04) =21(4-Fo) = #o&in [Wott-toj]
0y *g(+lf 2|(24) = AoSn2wet
WY 2t = Ao i (wot+4)
Sl For qbove aly sighals
| Qms= Ao

VR
Power = Ao
: 2.

X Power calculation (s inde pandant-oF +ime ¢hifHng, fime Scaling,
.Change»-i-n"%cq;'@j Hime pen‘o'd K% Cﬁange (q"'Pfsqse'oF Signadd- - -
Q7 |

F T ,?(l(i'.)_‘,‘ 74 Power AV
¥ e : o
. P|:4'01 (0]
== " . A
_ ,I*S‘Hf:nx'l{*):"elGHl . -
: B -1 Ao fs=Aa® Ag
4224
s AO
f3= Ao* 0
i PQ"&:E- Ao
2 2 2
A ¥s(Y |
i Yokt Ao
6 -t B R - ; T 3 2 2 2
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