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Q AlZF X0 (time shift): x(t-t,)
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t, > 0: time delay
< 0: time advance (It 2 &l £2 2 0| 5F)
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a AlZF BEM (time reversal; reflection): x(-t)
. mirror Image
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0 AlZE A E B (time scaling): x(at)
la| > 1 : - /contraction (a=2 & 24l & = A XY )
la| < 1: =&Hexpansion (=2 Al A A4)
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0 A& ul Al S (Sinusoidal Signal)
X(t) = Acos(aw,t + ¢) = Acos(2r f,t + @)
o A:amplitude
« f,: frequency [Hz]
* , angular frequency [rad/sec] a,=2xf,
* ¢, Initial phase [rad]
e Period: T,=1/f,=27/a,
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a X|== &= (Exponential Function)
X(t) = e

(1) s7t Al =2l A4 : real exponential function
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2 X+ &=

Q X|== &= (Exponential Function) x(t) =e*

2) s=jm, @l BF 1 x(t) =e', F7|H g==(periodic function)
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e’ =cos@+ jsind

X(t) = e’ =cosm,t + jsinayt
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Q X[

N B =1 B
k== (Exponential Function) x(t) =e*
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(3) s=otjw,2! 2

H| 7|~ gh4=(non-periodic function)
X('[) — plotio)t
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e’ cosaw,t + je” sin w,t
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Step Function

Q A 2|: Unit Step Function

1 t>0
u(t) =
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Step Function

0 [01|x1| 2. 1]

(@) x(t)=u(t-3)

(b) x(t) = 2u(t +1)

(c) x(t)=u(-t+1)

(d) x(t)=u(t+2)—-u(t-4)

(e) x(t)=cost[u(t)—u(t-2x)]

Q [0olAl 2.2]
« Unit step function= AFZ5t0{ FE o5t}




Step Function

W3 2u(t+1)
a [l & 2.1] 2
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X() =u(t+D)+u(t)—u(t-2)—-2u(t-2)+u(t—3)



Ramp Function

A 2]: Unit Ramp Function

r(t)
t t>0 4
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Impulse Function

Q A 2|: Impulse Function
jf x(1) s(t)dt = x(0), t, <0<t

)o(t)=0 fort=0
i) 0(0) >

iii) f sSt)dt=1 forany £>0
IvV) o(t) =o(-t) 1.e. even function

0 Impulse2| weight ks(t)

| ks(tydt=k 5() k3 (t)
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Impulse Function

Q impulse 22| Z A3}
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Impulse Function

Q Step function2t2| Z+A|

du(y
dt
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Impulse Function

a Sampling property

X(t)o(t) = x(0)o(t)
x(t)o(t _to) - X(to) ot _to)

Q Sifting property
i x(t) 5(t) dt = x(0) j“; 5(t)dt = x(0)

O; X(t)S(t —t,)dt = x(t,) ji S(t—t,)dt=x(t,)

t <t, <t
otherwise

t B X(to)’
L X(t)S(t —t,)dt = {o,



Impulse Function

A Convolution property

| x(@)st—7)dz =x(t)*5(t) = x(t)

X(t)*o(t—t,) =x(t-t,)

Q Scaling property

S(at) = ﬁ&(t)

o(at+Db) =i5(t+9j
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Impulse Function

a [0 X 2.3]

@ | (2t+t)5(t-3)at

() ['(2t+t)s(t-3)dt

©) Z exp (t —3)5(2t —6)dt
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@ t,=3¢(-4,2)=0
() [2t+t°]_,=6+27=33
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(c) Eexp(t —3)13 =3




Rectangular Pulse

o A7|7H10|2 HA Z0] 101 AP HA(F
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Triangular Pulse

O 377|710l A Z0o| 20| AFZFEH A

1-|t| for —1<t<1
A(t) = _
0 otherwise
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Sampling Function

Q Sa &2t sinc &=
Sa(t) _sint
t
sinc(t) = sinzt _ Sa(rt)
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1 0<t<l1

2t—-1 1<t<?

(c) x(t)=<5 -1 2<t<4
—t+3 4<t<5

0 elsewhere
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Q [0l & 2.5] Z0|

dx(t)

x(t) Tat
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dx(t)
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=20(t-)—-2u(t—-2)—u(t—-4)+u(t-5+o()-40(t-2)+25(t-5)



a [0l A 2.6]

. Alg x()2tolel 1, 2% =8>
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x(t) =sint[u(t) -u(t—27)]

X(t)
A
11 sint
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Mol EH

a [ofl ® 2.6]

%:(sint)'[u(t)—u(t—27r)]+(Sint)[U(t)—U(t—2”)]’

=cost[u(t) —u(t—2z)]+(sint)[5(t) - 5(t —27)] = cost[u(t) —u(t —27)]

O (cost) [u() ~u(t - 2]+ eost[u) ~u(t ~27)]

dt?
=—sint[u(t) —u(t—2x)]+(cost)[5(t) - S(t — 27)]
=—sint[u(t) —u(t—27z)]+o(t) - 5(t - 2x)



