I TaRLE A6.1 Fourier-Transform Theorems

I TABRLE A6G.2

Fourier- Transform Pairs

Property Mathematical Description Tinte Function Fourier Transform
1. Linearity agi(t) + bpa(t) = aGylf) + BGa(f) t ,
where 4 and b are constants rect\ 7 Tsine (fT)
2. Dilation {time scaling) glat) = %G(HL’) sinc (2Wr) ﬁred(%)
where a is a constant exp(—athu(t), a>0 1
g a+ j2wf
3. Duality If gty = Gif), 2
then  G() = g(~1) SRl S5 2+ ()
4. Time shifring gt — o) = G{f) expl —i2=fta) E'xpl:—':rl‘zjl Expl:—wfzjl
5. Frequency shifting exp(i2af figit) = G(f — f.) 4
= 1 - fHl<T
6. Area under g(f) _WEU:I dat = G(0) 5 ’ T sinc*(fT)
7. Area under Gif) o0y = f Gy df 8(1) 1
. B 1 8(f)
8. Differentiation in the time domain Eg{ t) = 27fG(f) Bt — ) exp(—j2afty)
: , - exp(i2n4) 8(f - 1)
9. Integration in the time domain j:ccg(ﬂl dr = _f'Gl:ﬂ TE({) cos(2wf.1) 1[5“;- £) + 8(f + )]
10. Conjugate functions If gty = Gif, sini 2wf.t) 5[3({ ) = 8(f + ]
then gt (t) = G (—f). 1
- sgn(t) o
11. Multiplication in the time domain mitlmie) = f GA)Calf— A) da 1 ! ;
) -~ - —i =en(f)
12. Convolution in the time domain f HiTim(t — ) dr = Gy 1Ga(f) 1 1
S uit) EE(}") + 2af

13. Correlation theorem

14. Rayleigh’s energy theorem

s - ) e = aincin

[ ewpa= [ lcip

=)

E, t_l-J]El

Wotes: u(t) = unit step functicn
&(t) = Dnrac delta function
rect(t) = rectangular funcrion
sgn(t) = signum function
sing(#) = =sine function



I TABLE A6.4  Trigonometric Identities

expi*i) = cosf * jsin#
cos = %[exp(;'ﬁ':l + expi—8]]
. 1 : S
sin ¢l = z—j[ﬁpiﬁ*) — exp(—d)]
sin # + cos? @ = 1
cos? 8 — sin® 8 = cos(28)
cosf = £[1 + cos(28)]
sin® @ = 1[1 — cos(26)]
2 sin B cos 8 = sinj 28)
sinfee * B) =sinecos B X cosesin B
cos(e £ B) =cosacos B+ sinosin B
fana = tan 8
1+ ranetan @
sin e sin @ = l[v:n:|.=,|:|:yc — B) — cos(ae + 3)]
cosocos 3 = [cos(rx — B) + cosie + 3]
since cos 3 = j[sm(a — B) + sinfe + 3]

tan{e * B) =

Energy signals

R(0)= [ 20" (= T)dt = x(0)*x"(=1)|_

—e

V(=X (f)P= F{R(D)]

E = [ W.(f)df

Power signals
10
R.(7)= ]un S [ x(t)x (t—7T)dt

._.l:l]..l:l

S(f)=F{R.(0)]

k= TS,{.def

Periodic signals
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White noise
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