
Chapter #1 Mohammed Sadeh

-
Sum of Sinusoidal Signals
-> Periodic if Wi =↓ rationa

wij
Wo = GCD (W, We - - -

,Wal

fo = GCD 27, fr , ---, fu)

To = LCM (T, ,
Tn - -Tn)

Singularity functions :

t > 0① unit step function : UHE' <O
② Ramp function : r(t) = Se +> 0

-

- t

alt) =
A

, Justidt=

& unit pulse function :I :9 ECt *
o.

W

① unit impulse function : H = Eat = 0

o t 0

O!GH)dt = 1 ② (at)=-

& S(H) = Oft - Even function
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④ Point Property : XIt) ((t-601 = XItol Olt-tol
-

⑤ Sampling Property : (X(t) OI-toldt = X (to)
- w

⑥ Derivative of G(X) :

tz

S X(t) Wit -to) =[7)*x St0)
-, 250 stu

so 6.

[1

Even and oddSignals
Even => X(t) = x(t)

·dd = X(t) = - x (t)

# X(t) = X (t) + Xdt)
I

gener even
signal
·d signal

signal
*e(t) = [X(t) + X7t)]

Xo() = - [X(t) - x7t5]

Energy and Power :

&

E
= 1) W Its de

Uploaded By: Mohammed SaadaSTUDENTS-HUB.com



P=Adt-periodic sign
To/

P= Lim(dt - Non-periodicsigna

RMS Value :

RMs =FHdE
Rus = Sp ,

P= (RMS)
2

Peak
RMS =

- ,
for sinusodial functions

Orthogonal signals : The signals are or thogonal
if they are mutually independent

-

e.S. ) X,H) XnH) = 0 Non-periodic
S

+

SX,/X21) = 0 periodic

Notes : O two Harmonics with different
frequencies are orthogonal

Sin (W,
t + 1 ,) < Sin (t + &2)

w, We
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② sin and cos functions with the same

phase and the same frequency are orthogonal

& DC value and the sin function are

orthogonal

⑦ X, H) , X2 (t) are two orthogona signals

Y() = X, () + Xz(t)

Py = Px + Px

Ey = Ex
, + Ex

Chapter 2

Basic System Properties :

① Static and Dynamic systems
x Ht)->estem- Y()

Static : YH) depends on present Value
of X (t)

Dynamic : y(t) depends on past or

future values of X(t)
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② Causal and Non-causal Systems :

Causal : y(t) is independent of future
value of X IH)

Non-causal :y H) depends on future values
of y(t)

③ TV and TIV systems :

X(t)= system[It) Delay by to ->Y(- to)

-> Delay by to -> system -> Y . It

Y H) = y (- to ↑IV System

3. H)= Y(t - to) TV system

① Linear and Non-Linear Systems :

Linear if follows the principles
of supperposition :

① Low of additivity LOA
& Cow of Homogenity COH

otherwise Non-Linear system.
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LTI Systems :

LTI
X(t) Y nit) y y(t)

y(t) = X() * h(t)
↓
convolution

Impulse Response for LT[ :

When XH) = JH)
,
then y(t) = hH)

By Laplace find HIS) ,
then

&aplace inverse to find the impulse

response h()

Frequency Responce : HWS
9 · wE

H() = 9 utie di
- 2

Steady State response :

Let x (H) = Xm Cos (Wot + Ax)

5 response :(H) = /H(W)) Xm Cos (Not+ &x+ F,)
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Stability : HIS) =
b . + b, S + bad---

(3) >To+ a
, S + a. Six--

=> BIBO or As Stable if all the
Poles (roots) of Q1S) is real negative

=> unstable if there is at least one

Pole (root) of Q1) real positive
or repeated with Zero real part roof-

=> marginally : if the poles not repeated
and located on the imaginary axis.

ModelingBy separate and integrate
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Chapter 3

Fourier Series :

① sinusoidal form
D D

* H) = 00 + [ancos (nwt)+ &busin(nw +)
n = 1 n = 1

D

· r X(t) = a0 + [(((05(w + + 2n)
n = 1

Cn =b an = -tan

90 = 7)x()d +
an

== x(t)cos(n +)d+

bn= SX() Sin (not) &t

②Complex form i

# jnwt
X H = 2Xne

n = -x
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Xn = 40 , n = 0

in ,
n yoEjb ,
n

nut
or Xn = =)xH) d+

* X
-z

=X= [ (-n) = (u) even

10-n) =
- On odd

* XHt) is even = Xn real and even

* H) is odd => An imaginary andodd

Notes :

① X It) is even -> bu = 0

② X It is odd -> an = o

③ X It) is half-wave symmetry

-> ano ,
buto for n even
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Signal Power using spectral representation :

S

P = X:+ [IXn12
n= 1

Steady State response of LTI system
with FS representation :

XH)- System -> YH)
2I

where H(W = 1H()/ @
&+N

is the frequency response
juwt

if &H = Xne
4 = - 2

·

inw ++ 1
,
uwly

J

So response : yH) =& 1H(w)1Xne
n = -x

if xH) = an Cos (nw + +An)
n = 1

so response :

G

3) = & (H(nws) Cn (os(nw + + An +A
,
(nw)

n= 1
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RMS calculation
① Xius = #) xiH dt

② Xu
,

= as+
Trus

③ XRus = a+, in
Crus, n

=-
System and Signal Distortion

① THD =
<

Ms, 2 + Cus , 3 + ---

-

Crus
,
I

THP

-Cit
,a

DF =
I

, De=T
-

XRMS
THD = (f) "- 1
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Chapter 4
Fourier transform W

-T [X(ti) = X(f) =fx()
+fd+

-

x() = )X()eftde
--

in2fot
if x (H) = Xne

n= --

then X1f) = XnoCf-nfo)
n= -N

FT of periodic signals :

2 N

↑p(t) = x(t) #[G(- nTo) =&X(t-n50)
n= =a

n= -0

Xp(f) = toX(nfo) &(F-nFol
n = -x

Xn = fo X(nfol
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Energy density function G(f)
x(t) - Gy(f) = 117112

Frequency response
H(w) = H(s)= ju

HIS) : transfer function

Steady state response :

j(2mnfot+ &x=& Fo))
y(t) = /H(foll/ne

n = - 2

Hilbert transform :

Xif) = -jsgn(7)XH)

*H
= x(t)#
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