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I TABLE A6.2  Fourier-Transform Pairs

Timme Function Fourier Transform
M L (%) i
ATHEMATICAL 1ABLES T T sinc (£T)
simc (2Wi) #‘Iﬁf{%}
This appendix presents tabulations of (1) Fourier-transform theorems, (2) Fourier-transform expl(—at)uit), a>=>0 . T
pairs, {3) Hilbert-transform pairs, (4) trigonometric identitics, (5} serics expansions, X
{6} indefinite and definite integrals, (7) summations, (8] useful constants, and (9) recom- expl—altll, =0 %
mended unit prefixes. a + (Zaf)
expl —=1%) expl—=f1)
I TABLE A1 Fourier-Transform Theorems 1 — g, M=T
Property Mathematical Descriprtion g =T T sinc™(fT)
1. Linear = ol b
e m:md :lu :mig:::: i f“] ;[n
2. Dilation (Hme scaling) glat) = lc{f) a(t — w) exp( —j2wfta)
& bl Aa exp(jZufc) 5(f - £
where a isa constant cos[ 2ol S8if - £ + 8if + £
3. Duality I Fl) = GIf, : s o | :
i o S sin( 2w 1) 1.!"3” ) — 8 + L1
4. Time shifting glt — &) = Gif) expl—2fig) sgals) Lr
5. Frequency shifting explitaf.tigle] = Gif — £) i, ’_" i
. Area under g[t) j' gt} dt = G(0) ™ 1”5“ 1
= = i) T + 2af
7. Area under G{f) r[U}=f Gif) df - {1 = R
d 2 ¥ &t - i) —Eﬂ[r-l]
8. Differentiation in the time domain ZEN = 2=fG(f) i=-m Ton=m Ty
0 u g e e
9. Integration in the time domain jrmg[r]a‘r._—‘ﬁc[f] + ——5f) J:!{a::;mmhm:m
10, Conjugate funcions ¥ ity = GifL, wgnt] = sgnum Function

sinc(t]) = sinc funcion
then ) = G
el ="l | TaBLEA6.3  Hilberi-Transform Pairs"

1. Multiplication in the time domain g;mg[::.:jr Ci{A)Ga(f — A) dA

Time Function Hilbert Tramsform
11, Convolution in the time domain jrmm[f]gz[r — 1) dr = G 1G(f) wn{ ¢} cos| 2 1) mit]) sin{ 2=ft)
= m{t) sin( 2mf.t) ot} com{ Pacfis)
13. Correlation thearem jrmg][f:lgi‘t - r}dt = GI{f)CH[) ::T:zliﬁ 'iigi}”
14, Rayleighs encryy theorem [ewra- [ lanra (1) L
L —mwf it}
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*In the first two pairy, it is assumed that mit} = band limsed o the mieral

—W = = W, where W < f,.
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I TABLE A6.6 Inmtegrals

Indefinite mteprals

f:siu[a.r] dr = L.|[.-.'ir|.[u'::| — ax cos(ax)]
]
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I TABLE A6.4  Trigomometric Identities
exp(=ff) = cosf = jEn @
cosd = Hexp() + exp(—d)]
- 1 -
sin @ = E__I;['“P[u‘“?' — exp{ — )]
sin’ B 4 cos" 0 = 1
cos’@ — sin® @ = cos{19)
costd = (1 + cos(20)]
sin? @ = 3[1 — cos(2#)]
1 sin @ cos & = sin{28)
sinfer = A) = sin 2 cos @ * oos o sin B
oos(m *+ @) =cosowoos B F sim e sin 3
i _ @moa* mnf
e B 1 ¥ tanatan @
sin & sin @ = -l[l:r.u[u - B) - cos{a + )]
cos e cos J = %:m[n — B} + cosix + @]
sin @ oos @ = Hsinja — @) + sin(a + @]
I TABLE A6.5  Series Expansions
T i )
Taylor series fix} = fla) +'Ir![—:r][: —a) + Fl[r:l[x —af -t f H::IT:I[I — a)" + -
. "
where piogey = T2k,
(0 (o (nh{o
MacLaurin series fix) = fio) + 'FEI]. . 'Pfl ]-1 —---+Jr HI[ by s
' 7
where fi=hy = %; 1
- 1) 5
Binomial series |:l+:|::-"=1.+n.1:+m:"_|—|}.1:‘+---, Imxl <1
Exponeatial series :xp::l{-:a—%xz.'....
Logarithmic series ln[!+:j=:-%-:!-:||-13—---
Trignammetric series snx =x —%1145—13.‘5 — -
oosx =1 —%x'-}q—l!:d -
N G
nIx =X 31 15
sinlr=x —%13 i-i.:.-i +
tan ! R x| < 1

T =X ==X+ =% — -
3 5 =

£ = ! 2 1 4
slnc:—!—i[m::l +E[m|::- ——-

Energy siznals

EA7) -:_‘IE x(0x (t—r)d = x()*x ()
W) X = AR

, -Iwm

Power siguals

R ()= lm Hi | s oy

5= FIR()}

BT s

e

R -ﬂxﬁﬂx‘{r—m&- E‘ |, F explj2emt I T)

5.00- 5 1xf ol 72|
White noise

¥,
s.H-2
DAM simals
()~ X -k

-4 ot S -

I, -0 then s:m_%l?j RN

jr:l: cos{ax) dx = L,[l:n:i[d:] + ax sinfax)]
a2
J||r.1.' explarx) dx = L,!xp[a:] [ — 1)
=
2 1
J{: exp{ax’) dx = Eup[a.rz:l
Jlrz:l.p{n::- sin[bx) dx = .,!—zexp[a.r][a sin(bx} — b cos{bx )]
a4+ b

J'rzxp[a.r] cos(bx) dx = ﬁexp[u][a cos( b)) + b sim{ B )]
ot 1

dr _ 1 yf b
s!—b-!x:_ﬁun i
xtdx x a 1 Ex
w353 | —
s+t a

Diefimite imegrals

=y sinfax)

fxfm'mt, dr = Zpup] —ab), a=0,6b>=0

¢ b4zt 1

o

i i VR Zexp(—ab), a>0,b=0

o &4 xt Zh

o
jf %.{r = T [nfab)] — abcosfab)l, a>0b=0
(T e T

fmz:l: [—u':!}dr—l' a=0
s P 2"'.'#’
(e 1 =
2 i = J—

Jl: xtexp[—axt) dx = a=0

I TABLE Aé.7  Summations
E K(K + 1}

2
E 2. K(K + 1}{2K + 1)
i T &
E oo KNE+)




