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Theorems of the fourier transform Function Transform
Linearity ax(t) + by(t) aX(f)+ bY(f)
Time delay or time shift x(t — a) X(f)e i tfa
Scale change x(at) ﬁ X (é)
Conjugation x*(t) X*(=f)
Duality X(@) x(=f)
Frequency shift x()e/2mat X(f -a)

Linear modulation

x(t) cos(2mat + b)

e/’ X(f-a)+e TP X(f+a)
2

d" x(t)

Differentiation I G2rfY*X(f)
Integration ft_oo x(u)du ]XZ—E{}
Convolution x(1) ® y(1) X(HY(f)
Multiplication x()y(t) X(f)eY(f)
Multiplication by #" 1" x(1) — LD
Fourier transforms Function Transform
Rectangular pulse rect(t/a) a - sinc(af)
Triangular pulse tria(t/a) a - sinc*(a f)
Gaussian pulse e (&)’ a-e @’
One sided exponential pulse e ay(t) W

Two sided exponential pulse e~ltl/a H—(Z%r#
Sinc pulse sinc(at) %rect( fla)
Constant a a-o(f)
Phasor el @rat+b) elPs(f - a)

Cosine wave

cos(2mat + b)

el s(f-a)+e 7P 5(f+a)
2

Delayed impulse

ot —a)

e—j27rfa

Step

u(t)

o(f) 1
= 1 7
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Tho=—=—
fo wo
el? = cos(¢) + j sin(¢)
sin® ¢ + cos® ¢ = 1
cos(¢) = sin(¢p + /2)
sin(¢) = cos(¢p — m/2)

cos’(9) = 5 [1 + cos(20)|
sin?(¢) = % 1 - sin(29)|
cos’(9) = 7 [3cos(@) + cos39)|
sin3(¢) = % :3 sin() — sin(3¢)]
sin(e) cos(s) - @ =B : sin(a + B)
sin(@) sin(g) = 22— F) 5 coe + )
cos(a) cos(f) = cos(e — fB) -; cos(a + B)
x(t) = kgloo xp el 2kt — % + g [ak cos(2rk fot) + B sinrk for)

1 .
xp = — | x(r)e kNt gy
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ar =2-Re{xt}, whenx(t) e R
Bi = =2 -Im{x;}, whenx(r) € R

X(f) = ?{x(t)} - I T xe
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s=0c+jw=0+j2nf
X(s) :L{x(r)} = J xX(1) - e*dt
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dior = 8 /Z dr%
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