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MATLAB “(t) ‘_
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The unit impulse also called the delta function or the Dirac distribution, is defined by

~ bf ) |
5(t) =0 for t # 0 u B oo
(1)
du(l)
(1) 6(r) = dr
0 ’ =22 | 2 1
o(t) = lim 0-(E),
where )= %0)
5[n] {l n=0
Y= ’ e, —€[25TXE
0 mz%0 ()e(t): 1/ / _‘f_ /2
0. it| > ¢e/2
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If X(t) is a signal that is continuous att = 0, then

z(£)8(t) = x(0)5(¢)

In particular,

a
/ x(t)d(t)dt = x(0) for any 0 < a < +oxc.
—a
You can convince yourselves of this by approximating 6(t) with a pulse,

such as &4(t), and using the fact that, if s is small enough, then

x(t) =~ x(0) for —e/2<t<¢e/2. /
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To consider the time-shifted version of x(t), use the following rules:

The signal x(t - t,) is x(t) shifted to the right by t, seconds.

x(t)

Original \J/\/\

Delayed
¥ \N
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To consider the time-shifted version of x(t), use the following rules:

The signal x(t + t,) is x(t) shifted to the left by t, seconds.

x(t)

Original W
Advanced \/M
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xny xi{=1) | s .
original signal

Dr. Zaidoon AL-Shammari Department of Biomedical Engineering



Rectangular pulse function Al- Mustagbal ‘¢

University College

p-(1)
IL(1)} Mfﬁ\ﬂ
( 1
)2 2 T is time duration
P+(t) = — T of the pulse
0, t<—.,t=—=
\ 2 2 -1/2 0 /2 {

P+(t) can be expressed in the form HT(t) =% (t + l) — U (t — %)
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u(t) we+2)y O
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2 second left shift of u(t)

1, t=0
U =10, r<o0
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x(t) =u(t+1) —2u(t — 1) + u(t — 3)

(2)
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Determine the values 6[0], 5[3] and 5[-2].
O[n]

3—2—-1 0 1 2 3 4 5

5[0] =1, 8[3] = 0 and 5[-2] = 0
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X[n] = 488]n]

x[n]

48

—3-2-1 0 1 2 3 4 5

48

o[n] x[n]
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X[n] = -29[n]

S[n] x[n]
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X[n] = d8[n — 3]

xX[n]

—3-2-1 0 1 2 3 4 5

5n-2] —

o[n-1] \P= P

o[n] 7"

— O[n-3]
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X[n] =59[n] + 46[n — 1] — 8[n — 3]
X[n]

S
4

3-2—-1 0 1 2 4 5
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X[n] = 58[n] + 48[n — 1] — 8[n — 3]

5

o[n]

S[n]

x[n]

o[n]
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