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Discrete-time Signal
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. in sequence o) A ik x4
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(xf)} = {11, 14 ,17,15,---}
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in vector form A xg
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Delta (Unit sample) Sequence
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. with unit sample sequence o) A ik x4
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Basic Sequences 2k x g
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Dirac (Unit sample) Sequence

Step Sequence

Exponential Decay

Window Sequence

Sinusoid
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Unit Step Sequence JEN LY ]
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Relation to unit sample sequence

uinl= Y. 810 8lnl = un) —ufn—1

k=—o0

usually exploited to make the sequence causal
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Exponential Decay Sequence % 3 %« 4
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® exponential sequences depicts a large number of physical phenomenon, e.g. the
solution of heat function,

® it has tight relation to system analysis in next lectures.

Discrete-time Signal DSP MOOC Course DSP: DT Signal and System in Time-domain



Window Sequence o) A ik x4
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I, Ni<n<N,
wln] =
0, else

bridges the gap between sequences with infinite and finite length
x[n] = win] - h[n]

then x[n] is cut-off version of h[n] and always with finite length.
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Sinusoids % g
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x[n] =Acos(wn+¢), —oo<n< +oo

one period phase 27

Thus in this example, we can compute
2
® frequency @ = 3= 0.25m, (rad/sample)

. ¢ =0.75m,
® amplitude A can’t be determined.
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folding o 3 ik » F
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Define two sinusoids with different frequencies
x1[n] = cos(win) x[n] = cos(wyn)

when @, = w; + 27k, x; and x; are identical
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. what is high (or low) frequency?

Oscillation faster when ascending @ in [0, 7]

Low Frequency around 0 and 2k7n
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Oscillation faster when descending @ in [7.27
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Euler formula AiErF
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¢/® = cos(0) + jsin(6)

/% +e /0
0)=——F—
cos(0) 3
el% —¢=i8
(0) —
sin(0) T

Discrete-time Signal DSP MOOC Course DSP: DT Signal and System in Time-domain



Complex Exponential Sequence
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