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Periodicity Condition for DT Sinusoidals

x[n] = Acos(Q,n + ¢)
Periodic?

x[n]=x[n+N] period = smallest integer N

Acos|Q,(n+N)+ ¢|=Acos[Qn+Q N+ ¢]
\_Y_}
integer multiple of 2

Periodic === Q N =27m N, m must be integers
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Periodicity Condition for DT Sinusoidals




Frequency ranges for CT and DT Sinusoidals

Continuous Time:
x,(t) = Acos(w,t + ¢) Xo (1) # Xy (1)

Discrete Time:

x,[n]= Acos[Q,n + ¢] If Q,=Q, +27m, then

X,|[n]= Acos[Q,n + ¢] Xz [n]=x, [n]



Comparison of CT - DT Sinusoidals

x(t)= A4 cos(a)ot + ¢) x|n]= ACOS(QO” T ¢)

Periodic for 2 values
satisfying
Periodic for all o _2mm
values of @, ° N
where m and N have

integer values

Different signals for The same signals for (2,
different o, values and Q2 +k2rx



Real Exponential Signals (CT)

Gercel Ustel: Siirekli Zaman

x(z‘) — Ce® C and a are real numbers

X(t)

a>0

X(t)

a<0
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Time Shift === Scale Change

Cea(t+t0) — Ce%o o



Real Exponential Signals (DT)

Gercel Ustel: Ayrik Zaman

x[n]=Ce” = Ca” Candaare real numbers
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Complex Exponential Signals (CT)

Karmasik Ustel: Siirekli Zaman

x(t) = Ce® C and a are complex numbers

C=|Cle’ a=r+jo,

x(¢) =|Cle’?el 7o)
_ ‘C‘ertej(a)OHH)

'

Euler equality: ¢ =cosx + jsinx

el@?) — cos(aw,t +6)+ jsin(w,t+0)

x(t)=|Cle" cos(w,t + 0)+ j|Cle" sin(w,t +0)



Complex Exponential Signals (CT)

r>0

e" sin(w,t +6)
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e" sin(w,t +6)



Complex Exponential Signals (DT)

Karmasik dstel: Ayrik Zaman

x[n]=Ca” C and « are complex numbers

C = |C|ej‘9 o = |a|ejQ0

x[n]=[Cle””(afe™ ]

"o j(Qon+0)

=|Cle

Euler equality: cos(Q n+8)+ jsin(Q n+6)

x|[n]=|C|e|" cos(Q,n+8)+ j|C|el" sin(Q,n+06)
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Complex Exponential Signals (DT)
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Unit Step and Unit Impulse (DT)
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n>0
nN<O

nN=0

O n=0



The Relation between Unit Step and Unit Impulse (DT)

uln]

uln —1]

01

oln]=uln]—ul[n —1]
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The Relation between Unit Step and Unit Impulse (DT)

oln]
Oln —1]

oln —2]

uln]=s[n]+ s[n-1]+ S[n-2]+---

uln] = ié‘[n — k|
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The Relation between Unit Step and Unit Impulse (DT)
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Unit Step (CT)

u(z‘)
1

0O <0
u(t):{l t >0

Uy (t )

g A —0
t u(l‘)z uA(t)




Unit Impulse (CT)

5= 24

5,(0) = 1)

A —0

(1) = 5,(2)



Unit Impulse

(CT)

B> [

5,(t)

|

0A

Area=1

o ”

height = “o0
width = “0”

area=1

18



The Relation between Unit Step and Unit Impulse (CT)

5(r) = d’jTg) u()= | 5(r)dr

>80

A
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Summary

* Basic signal operations

e CT ve DT sinusoidal signal, periodicity conditions,
differences

* CT/DT and real/complex exponential signals

* Definitions of CT/DT unit step and unit impulse
functions

* The relations between CT/DT unit step and unit
impulse



