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Agenda

* Properties of Discrete Time Fourier Transform

e Systems Characterized By Linear Constant-Coefficient Difference
Equations



Periodicity

o X(e]a)) — X(ej(a)+27'[))

* Periodic in w with period 271



Linearity

» x[n] «—> X (e/*) and y[n] «—> Y(e/®)

» ax[n] + by[n] > aX(e/®) + bY (e/¥)



Time Shifting and Frequency Shifting

* x[n| > X(ej‘“)

* x[n —ngy] <—>e_j“m0X(ej“’)

o eijnx[n] G X(ej(w_wO))



Conjugation and Conjugate Symmetry

* x|n| > X(ej“’)

e x*[n] > X*(e™1®)



Differencing

* x[n| > X(ej‘“)

* x|n] —x[n — 1] > (1 — e‘j“’)X(ej“’)



Parseval’s Relation

¢ T _olx[n]? = = [T X (7))



Convolution Property

* y[n] = h[n] = x[n] +=> Y (/) = H(/*)X (e/*)
* Time domain: convolution
* Frequency domain: multiplication



Multiplication Property

_ - 1 27 0 i (c0—06
 r[n] = s[n]p[n] «—>R(e/*) = - [17 S(e/%)P(e/ =) db
* Time domain: multiplication

* Frequency domain: periodic convolution



Systems Characterized by Linear Constant
Coefficient Difference Equations

- Y(e/?) = H(e/*)X(e/®)

M —jk
* H(e/®) = =0 bke™
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