INFORMATION SHEET

Fourier transform properties

Property Transform Pair/Property
Linearity az(t) + bu(t) +» aX(w) + bV (w)
Time shift z(t — ¢) & X(w)e Iwe

Time scaling

Time reversal

Multiplication by power of ¢
Frequency shift

Multiplication by cos(wgt)
Differentiation in time domain
Integration

Convolution in time domain
Multiplication in time domain
Parseval’s theorem

Parseval’s theorem (special case)

Duality

z(at) < %X(%) a>0

z(—t) < X(—w) = m

thz(t) & " fem X(w) n=1,2,...
m(t)ejwot < X(w —wo) wo real

z(t) cos(wot) < 2 [X(w + wo) + X(w — wo)]
A a(t) ¢ (ju)"X(w) n=1,2,...

St a(NdA 5 25X (w) + 71X (0)5(w)

z(t) * v(t) +> X(w)V(w)

2(t)o(t) ¢ F- X (w) * V(w)

[ at(t)dt = 35 [ X (w)V (w)dw

Jooat(dt = 5 [25 1X (w)]*dw
X(t) +» 2mzx(—w)

Common Fourier Transform Pairs

z(t) = 5= [, X (w)ed“tdw X(w)= [ z(t)e I¥tde

1 (oo <t < o0) 276 (w)

—0.5 + u(t) g

u(t) mo(w) + J%

a(t) 1

o(t —c) e™J9“¢ (¢ any real number)
e Ptu(t) jwl+b (b>0)

edwot 278 (w — wo) (wo any real number)
pr(t) Tsinc ¥

Tsinc L 27p. (w)

(1-2)p.0 Zsinc? (52)

%sinczﬁ 27 (1 - @) pr(w)

cos(wot + 6)
sin(wot + 6)
Do o O(t—nT)

7[e™%8 (w + wo) + e7?6(w — wo)]
Gr[e™98(w + wo) — e?98(w — wo)]

F IR o O(w — k)

with pr(t) = u(t + 7/2) — w(t — 7/2) and sinc(\) = sin(wA) /(7).

Trigonometric identities

sin(—0) = — sin(0)

cos(—0) = cos(0)

tan(—0) = — tan(0) sin?(0) 4 cos?(8) = 1

sin(20) = 2sin(0) cos(0)

sin(01 + 62) = sin(61) cos(62) + cos(61) sin(f2)

e?? = cos(0) + j sin(h)

cos(260) = cos?(#) — sin?(0) = 2cos?(9) — 1 = 1 — 2sin?(h)
cos(f1 + 02) = cos(01) cos(02) — sin(01) sin(b2)



