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1. Continuous and Discrete System
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2. Continuous Time Signals

a. Unit Impulse

Definition

5(e)=]im f (A, o)

A—0

Sifting Property
[ T f)st—t)dt = f(t,)

a. Unit pulse
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¢. Shifted, scaled impulses

b. Unit impulse
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b. Arbitrary Function

There is no analytical way of exactly describing and arbitrary analog
waveshape such as the one in Figure(a), however, equally spaced
impulses can be used as an approximate representation, Figure(b).
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b. Approximation of sum of impulses

As, the number of impulses becomes infinite

ft)= f()st-r)de



c. Unit Step Function

Definition
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t<0

ut)=[ 8(r)dr

Generic Step Function

Bu(t-t,) =

o

t>t,

t <t

1.5

0.5

0.5
-1

____________________________________

------------------------------------




d. Ramp Function

Definition

g(t) =b(t—t,)

Unit Ramp Function

0, t<0
t, t>0

r(t) = tu(t) :{

£ KR T R N S A S A



e. Real Exponential Function

Definition

f(t) = Ae™




f. Sinusoidal Function

f(t) = Acos(2ft + @) = Acos(wt + ) = Acos(ZT—7Zt +a)
0
w = 27f
T,=1/f

orm of the sum of two complex exponential functions

e(t) = ge"(“’”p) + %e“”’”p) = Bcos(at + p)

From Euler's Formula

B Amplitude

e*l? =cos@ + jsiné
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g. Exponentially modulated Sinusoidal Function

f (t) = Ae* cos(2ft + a)

e(t) :Eeatej(a)np) i B eate_
2 2

(at+p) _

From Euler’s Formula

e*1? =cos@ £ jsind

= Be® cos(at + p)

g{t}—[ﬁ*exp{ﬂ 2:‘t} cms{'l pi‘t }]u{t 1)




Example 1)
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Example 2)
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g(t)= 3 (t-2m)[u(t—2m) —u(t - 2m - 2)]
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Example 3)
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h(t) =tfu(t) —u(t —1)]—%[t —4][u(t-1) -u(t-4)]

:tu(t)—%[t—1]u(t—1)+%[t—4]u(t—4)



2. Sequences

a. Unit Sample Sequences
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b. Arbitrary Sequences

f()=3 f(m)s(n-m)

M=—0o0

g

X(nN)=0.80(n)-3.26(n-1)+2.16(n—-2)+6.96(n-3)



c. Unit Step Sequences

u(n) = 1 n>0
- 0, n<0
= > &(m)
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d. Ramp Sequences

g(n) =B(n-n,)
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e. Real Exponential Sequences

f(n)=A(@)"
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f(n)=10*(0.9)An



f. Sinusoidal Sequences

f(n)= Acos(%m + a)
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f(n)=5cos(2*pi*n/16+pi/4)

e. Exponentially Modulated

Sinusoidal Sequences

g(n) = A(a)" cos(%m + aj
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g(n)=10[(0.9)An]cos(2*pi*n/16+pi/4)



Example 4)
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f,(n) =u(n)—u(n-3)



Example 5)
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Example 6)
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f,=(+3)[u(n+2)-u(n)]+3u(n)—u(n-5)]+(—n+7)[u(n-5)-u(n-7)]
=(+3)u(n+2)—nu(n)—(n—4Hu(n-5+(n-7)u(n-7)



