Time and amplitude transformations
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Independent-variable transformation (2.6) ¥it) = x(at + b)
Signal-amplitude transformation 2.8) ¥(t) = Ax(r) + B
Even part of a signal (2.13) x(6) = 3 x(0) + x(-1)]

Odd part of a signal (2.14) x,(t) = 5 [x(t) = x(=1)]
Definition of periodicity (2.15) x()=x(t+T), T>0
Fundamental frequency in 1 2
hertzand radians/second (2.16) fo= ?—Hz, wy = 2mfy = ?—rad/s
0 [
Ratio test for periodicity of dx(t)
sum of two periodic functions (2.17) T ax(t)
Exponential function (2.19) e’ = cos + jsing
Buler’s relation (2.20) e = cos(—8) + jsin(—6) = cos — jsin
0 _ g0
Cosine equation (2.22) sing = 2
Sine equation (223) e =1/8
p . i 4| sin @
Complex exponential in polar form (2.24) arge! = tan cosd | = 9
. . _JL >0
Unit step function (2.32) u(r) = { 0 7<0
Unit impulse function (2.40) S(t—1t) =0, %1
. oo
/ 8(t — to)dt =1
=
00
Sifting property of unit impulse function (241) / F(O8@ — to)dt = f(to)
o0
Multiplication property of unit
impulse function (2.42) FOB(@ — to) = f(to)d(t — o)
Test for time invariance (2.73) ¥(t) = y()
. ) X(1~1g)
Test for linearity 2.77) axy(f) + agx,() = ayy(t) + apyo(t)





Fourier Series Forms 
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Exponential form of Fourier series (4.11) x(t) = > Gty ¢ = Chy
Par'S
. » 0 il
Combined trigonometric form of (4.13) x(t) = Cy + 32|C;leos(kwgt + 6;) -
Fourier series =1
0 - . - X
Trigonometric form of Fourier series (4.17) x(t) = Ay + E[Akcos kewgt + By sin kat)
“=1 ’
. A + JB = 2C, A — Gy
Relation of different forms of Fourier (4.18) 2C, = Ay + jBy; Cp = |Cile; ¢, = A
coefficients o ‘
Fourier series coefficients formula (4.23) LG = 1 / x(t)e ket gy
LT TyJt,
Sinc function (4.29) sing x = S0E
Steady-state output expressed as - ; had
Fourier series (438) D) = k;:oocl"‘elkw = yss(t) = kz H (jkwo)Crpe/te
= =00
. - .
Fourier coefficients of output signal (4.39) Yl = 3 Cye™, Cpy = H(jkeon)C,
k=—0c0




Fourier Series for common signals 
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