15

Tables of Integral Transforms

In this chapter we provide a set of short tables of integral transforms of the
functions that are either cited in the text or are in most common use in
mathematical, physical, and engineering applications. For exhaustive lists of
integral transforms, the reader is referred to Erdélyi et al. (1954), Campbell
and Foster (1948), Ditkin and Prudnikov (1965), Doetsch (1970), Marichev
(1983), Debnath (1995), and Oberhettinger (1972).

15.1 Fourier Transforms

1| exp (—alzl), a>0 (\/g)a(az-i-k?)—l

2| z exp(—alz|), a>0 (\/g) (—2aik) (a2 + k2>—2

3| exp (—ax2) , a>0 \/% exp (—%)
4 (IZ + 0,2)_1 : a>0 \/g exp(;a|k|)

5) :U(a:2+a2)_1 \/g(%) exp (—a |k|)
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@) F() = [ exp(ike) f (@) do
¢, a<x<b ic 1 (,—ibk _ —iak
0 {0, outside. Var k (e e )
7| |elexp (—alz]), a>0 Vi@ =1) (@ +82) 70
8 sinxam \/g H (a _ |k=|)
9| exp {2 (a — iw)} H (x) Ao
1
10| (a®? —2?) % H(a—|z]) V5 Jo (ak)
sin |:b(m2—|—a2)%] - 5 5
0= V5 Jo (avb? — k) H (b— |k])
cos(bVaQ—wQ) s
12 WH(CL—|$|) \/EJO (a:\/b2+]{?2>
13| e 2 H (37) , a>0 \/%7 (CL — Zk‘) (CL2 + k)Q)_l
_1 113
14 ﬁexp(—a!l“)a a>0| (a®+k?) 2 [a+(a2+k2)2}
15/ 6 (z —a), n=0,1,2,... 5= (ik)" exp (—iak)
16| exp (iax) V26 (k—a)
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I (@) Fu (k)= /2 /O " sin (k) f (2) da
1| exp (—ax), a>0 \/gk: (a? + 1{72)_1
2| xexp(—azx), a>0 \/g(2ak:) (a® + k’2)_2

7l 0<a<l

\/g E=*I" (o) sin (%)

4 \/% \/LE’ k>0

5| zolemar g > 1, V2 I'(@)r="sin (a6) , where
“=v r= (a2 4 k)2, 0=tant (L)

6|z e ™, a>0 2 tan~t (%), k>0

7| wexp (—a%a?) 2732 (&) exp (— £

8| erfc (ax) \/g z [1 — exp (—fi)]
9 x(a2+x2)_1 Texp(—ak), a>0
10 | z (a2 +22) L (Y)exp(—ak), (a>0)
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11/H(a—z), a>0 \/g%(l—cosak)

12| 271 Jy (ax)

S
A
>
A
g

13 x(a2+:l:2)_1J0(bx), V5 e ¥y (ab), a<k<oo
a>0,b>0

14| Jo (an/z), a>0 ﬁ%cos(%)

15| (12 —a2) P H(z—a), |27 (2)' D (v+1)J, (ak)
vl <3

16| '~ ”(a: +a2)_1 Jy (azx), T a Vexp(—ak)I, (ab),
V>—, a,b>0 a<k<oo

17\ 27 Jyy1 (az), v>-—1

18| erfc (ax) \/g% {1 — exp( f )]

19/ 27% O0<Rea<?2 27 (1—a)k* ! cos (%)

T

20 (@ —a) P Ha—0) | VET(a+d) (§)"sin () 4o (%)

Oé>—§




15.3 Fourier Cosine Transforms
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15.3 Fourier Cosine Transforms

e Fo) = 2 [ cos (k) £ (a)da
1| exp(—az), a>0 (ﬁ) a(a®+k?)""
2| wexp(—az), a>0 (v/2) (@ = #2) (a* + 1)
3| exp (—a%a?) s exp (—£)
4| H(a—a) V2 (st
5[z, O0<a<1 \/gf(a)k‘“COS(%)
6| cos (az?), a>0 3va [cos (47) +sin (47)
7| sin (a2?), a>0 o |cos (Z—a) — sin (Z—a)

(a? + x2)_1 Jo (bx), a,b>0

V5 a”texp (—ak) Iy (ab),
b<k<oo

10

" J, (az), v>—3%

(a2—k2)y_%H(a—k)
2”_%auf(u+%)
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e Fo(t) = 2 [ cos(ha) f (@) do
0
11 (332 + a2)_% exp [—b (:172 + a2)5] Ky [a (k;2 + b2)§] ,a>0,0>0
12| zv te v >0,a>0 \/g I' (v) r~" cosnf, where
1
r=(a*+k*7?, 0 =tan™! (S)
13 %e‘w sin \/g tan~! (,3—2)
1 _1
14| sin [a (b* —2?)? H (b— :z:)] T (ab) (a® + K?) 2
1
x b (a®+ )2 |
1—z? o
16|27, O0<a<l1 %%sec(%)
17 (% + x) e, a>0 5 —(a22fk2)2
_efak
18| log (1+ %), a>0 Vvar =)
a2+ 12 (e—bk_e—ak)
19| tog (22), ab>0 Ja7 ()
20| a (22 +a2)~", a>0 T exp(—ak), k>0
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15.4 Laplace Transforms
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10 Fls) = / " exp (—st) £ (1) di
1| £ (1) ST (s) = S5m0 (0)
2| [ 1e-ng@ar F(5)3(s)
3 | e (C1)" L7 (s)

4 | f(t—a)H(t—a)

5| tn (n=0,1,2,3,...)

st
6| et o
7| the %
8lte  (a>-1) Liotl)
9| e cos bt %
10| e sin bt W
11 % z
12| 2v/t 1z
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0 T = [ exp(-st) s e
0
13|t 2exp (—9) V/Z exp (—2v/as)
14| =3/ exp (—9) VI exp (—2y/as)
1 at s
15 \/_71'715 (1 + 2at) e WE
16 N;ﬂ?(ebt—e“t) Vs—a—+/s—b
17| exp (azt) erf (a\/f) ﬁ
2 1
18| exp (a t) erfc (aﬂ) Vilvera)
19 \/%7 + aexp (a?t) erf (av/t) (5—22)
20 \/%7 — a exp (aQt) erfc (a\/%) \/§1+a
exp(—at) — 1
21 e erf( (b—a) t) GraVaTT
1 w . . -1 S
22 3¢ t {exp (—Az) erfc (C — \/zwt) (s —iw) ~exp (—z\/g)
+ exp (A\z) erfe (C + iwt)] ,
where ¢ = z/2V/Vt, )\Zﬂ/ijw
1 B b—2at _ 2\3
23| 5 |exp (—ab)erfc NG exp b(s—l—a )

+ exp (ab) erfc (b;\%‘t)]
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7 ) 7= [ e (st £ (0t
24| Jo (at) (s +a?) 2
_1
25 I (at) (s> —a®) 2
26| t* Lexp (—at), a>0 I'(a)(s+a)™®
27| =17, (at) vlaY (Vs +aZ+s)
Rev > —1
28| Jo (av/7) Lexp (—42)
29| (2)" /27, (av/t) s~ exp (—Z—)
Rev > —%
30 | 5%= e (—j—i) exp (—ay/s), a>0

31 \/% exp (—i—i) \/ig exp(—ay/s), a>0
32| exp (_a24t2) \/T?rexp Z—z erfc (5),
a>0
1
33| (t? —a?) ? H(t—a) Ko(as), a>0
34| 6 (t —a), n=0,1, s"™ exp (—as)
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0
35| tmo LB (+at), e
m=0,1,2,...
T v (4l
) gy ()90 vty )
Rev > —%
se ! |exp (—av/b - exp(—av'sFE)
37| z€ {exp (—avb—c) s
xerfc{\%ﬁ_ (b—c)t
—exp (a b— c)
x erfc {%t + MH
—c exp(—av/s+b
38| Je = lexp (—avh— o) exp(-ey/570)
xerfc {% —tvb——¢
—exp (avb —¢)
xerfc{%th b—c}]

_ 4 a exp —a\/5Fb
39| e bt[ 1 exp (—E) %
—a erfc (\/thﬂ

o 1 a exp(—a+/s+b
40| e~bt {(t+ 1a2) erfe (\/—E) exp(—av/s+b)

(s+b)?




