! For an efficient use of these tables, first read HowTo.pdf.

T3.35A. Integrands involving product and division of trigonometric functions by powers of
(a + bx) on the interval (0, 00).

o0 1—\ yius
1. / "1 sin(az) de = L) sinPl = T2 0, 0 < |R{u} < 1.
0

ar 2 2aT(1 —p)’
o T(u) s 7 cse &r
p—1 — 0 _ T2
2. /0 a7 cos(ax) dx = i Co8 = T (1= 1)’ a>0,0<R{u} <1.

©
S—

1
"1 sin(azx) sin(bx) dr = 5 cos %TI‘(;L) [b—a|™ = (b+a)™"],

a>0,b>0,a#0b, —2<R{u} <1lfor u=0.

oo

=~
S—

1
#~1 sin(ax) cos(br) dr = 5 sin %F(u) [(a+b)~" +|a—b| ™" sgn(a —b)],
a>0,b>0, |R{p} <1for u=0.

oo

wi
T

1
#=1 cos(ax) cos(bx) dr = 5 cos 7I‘(u) [(a+b)"+]a—0b""],

—

a>0,b>0,0<R{u}<1.

*sin(ax) sin(bx) sin(cz) 1 v

— dx = 7 o8 7F(1—V)[(c+a—b)”_1 —(c+a+brt

o
S—

~le—a+b""tsgn(a—b—c)+|c—a—b"""sgn(a+b-c),
c>0,0<R{v} <4, v#1,2,3, a>b>0.

0, c<a-—bandc>a+b,

c=a—bandc=a+ Db,

" / sin(ax) sin(bz) sin(cz) dr — 0>b>0 ¢>0.
0

s
87
z T
R a—b<c<a+b,



T3.35A.

2

8./ sin(ax) sin(bzx) sin(cz) s
0

1 1 1
:Z(c—l—a—l—b) 1n(c+a+b)—1(c+a—b) 1n(c—|—a—b)—1|c—a—b| Injc—a—b|

1
xsgn(a+b—c)+1|c—a+b| Injc—a+b|sgn(a—b—c), a>b>0,c>0.

*sin(ax) sin(bx) sin(cz)
9. /0 dz

3

b
%C, 0<c<a-—bandc>a-+0b,
= >b>0,c>0.
wbe  w(a—b—c)? “= €
5 T g a—b<c<a+b,

e 1 P
10. a? sin(ax + b) dx = HF(l—f—p)cos(b—l—?), a>0, -1<p<O.

0 aP

1 [ b)de = ———1(1 in (b+ 2 0, -1 0
; aP cos(ax + b) dx —F(—i—p)mn(—i—?), a>0, -1<p<O.

19. /oosmax ) dx
o w¥(x+D)

ra- , A
= # [e7"*T(v, —iab) — ' *T(v, iab)], a>0, -1 <R{r} <2, |arg{b}| <.
*° cos(azx) dx
13
/0 ¥ (z +b)
_ - A :
T rd-v) [€"’T (v, iab) + e "*T'(v, —iab)], a>0, R{r} <1, |arg{b}| <.
o0 u—l .
14. / Lm(ax)dm = T sec X2 sinha
o l+a? 2 72

1
t5 sin %F(u){ exp[—atim(1—p)]y(1—p, —a)—e*y(1—p, a)}, a>0, =1 < R{u} < 3.

o0 u—l
15. / Los(am) dx = T CSCM—W cosha
0 1+ 22 2 2

+% cos %ﬁf(u){ expl—at+ir(1—m)y(1—p, —a)—e*y(1—p, a)}, a>0,0<R{u} <3.
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0 2p+1 d
16. /0 - x;lj:(;x) x:‘gbz” sec(u) sinh(ab)

) 3
) o) [ (15 1~ 2 ab) + P11~ 20z —ab)], >0, 5 < R{u} < .

o gttt d 1 1
17. /0 z x;(f(l)c;x) - —gbz(’”’?) ese[(p + 5)7‘(‘] cosh(ab)

cos[(u + 1)

1 1
2a2(“*%) r [2(M + 1/2)] {1F1(1, 1- 2(,“' + 5), ab) + lFl(l, 1- 2(,“' + §)a _ab) )

a>0, -1 <R{u} <1

oo B~1 sin (ax - %’r) x ,
18'/0 72 + 22 dm:—?ﬁ* e, a>0, R{y} >0, 0<R{B} <2
sz cos (ax— %r) -
19. /0 N dx = 5767167¢w7 a>0, R{~v} >0, |R{B} < 1.
ooz~ 1 sin (ax — %r)
_ 52 w3
20./0 R dxfgb cos<ab—7>, a>0,b>0 0<R{B} <2
sz cos (ax — %r)
_ "1 w3
21./0 e dxf—ib sm(ab—7>, a>0,b>0,|8] <1.

mia? " le— 9P

[(B+iz)™" — (B —ix)”"] sin(ax) dz = T To)

a>0, R{B} >0, R{v} > 0.

)
o
:Ng

7.‘_az/—le—aﬁ

(B +iz)™" + (8 —iz) "] cos(az)dz = o)

a>0, R{F} >0, R{v} > 0.

)
©
ﬁ

ma’ "2 (v —1—apP) p—aB
I'(v) ’
a>0, R{F} >0, R{v} >0.

z[(B+ i)™ + (B —ix)""] sin(az) do = —

()
=~
ﬁ

2" [(5 —ix) " = (B+ ix)_”] sin(ax) do = Z(F_(i))n (2n)! wa? 2t e~ L;;Qn*l(aﬁ),

a>0, R{8} >0, 0<2n<R{v}

25.

S—
8
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26. /Oon" (B4 iz)™ 4+ (B —iz)""] cos(ax)dx = (=L" (2n)lma” =21 =P LE 21 (g3),
0
a>0, R{F} >0, 0<2n<R{v}.

OO 2n+1 - N\—V IO 7 _ (_1)n+1 | v—2n—2 —af yv—2n—2
27. x (B +iz)™" 4+ (B —iz)~"] sin(az) dz = ) (2n+1)! ma e " Ly, 717 (ap),
0

a>0, R{B} >0, -1 <2n+1< R{r}.

00 _1\n+1
28. /0 "B+ iz) — (B —ix) "] cos(ax) dx = ( Fl()y;

a>0, R{F} >0,0<2n<R{v}-1.

(2n+1)! wa” 22 =P ngf'fﬁ(aﬂ),

20. /00(52 + 22)" V2 sin(ax) do = g (%)VI‘ (1/ + %) [I_,(aB) — Ly(aB)],
0
a>0, R{3} >0, R{v} <3, v# —%,—%,—g,....
30. /000(52 + 22)"712 cos(ax) dx = % (?)V cos(mv)T' (1/—|— %) K_,(af),

a>0, R{B} >0, R{v} < 3.

31. /Oooa:(x2 + 62" V2% sin(azx) dx = % (%)V cosvnll <V+ %) K, 1+1(af)
268\" 1
:\/Eﬁ <7ﬂ) mKuJﬂ(aﬁ)a a>07 5}%{6}>0a §R{V}<Ov V7é_%7_%a'”-

32. /Ooo(x2+2bx)u1/2 sin(az) de = g <2;b)”p <1/ + %) [J_,(ab) cos(ab) + Y_,(ab) sin(ab)],

a>0, |argh| <m, —3 < R{v} < 3.

33. /O Oo(x2+2bx)u—1/2 cos(az)dr = — g (%b)” r (1/ + %) [Y_, (ab) cos(ab) — J_, (ab) sin(ab)],

a>0, R{r} < 3.
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00 :L'QV
34. A W S11 (ax) dx

2v—-2p 3 62 2
B aB(l+v,p—vhiF (v+1; V+1—M,2, 1
\/7_.ra2u—2u+1 F(V y /J/) 3 BQCEQ
F: 1 pu— — — 1;
4p,7u+1 F(/J/—l/—f—%)l 2 M_'_ M V+25/J’ v+ )

4
—v+1/2
_ \/_ ﬁQV 2pu— IG a252 /
p—v+1/2,1/2,0

20 (pu+ 1) 4
a>0, R{8} >0, -1 <R{v} <R{u}+ 1.

 g2m+L gin(ax) (—nrtm goda
35./0 e e = e VA,

+

a>0,0<m<n, |argz| <.

oo 2m+1 o3 _1\ym+1 2m—+1
36, / x sm(ax)ldx _ (-1) \/7_1 d @Ko (aB)],
0 (62 4 x2)n+5 on@nT (n + 5) dg2m+1

a>0, R{F} >0, -1 <m<n.

* g% cos(ax)dr 1 ,, 1 1 1 11 p%a?
. _— = — v= “71B — — F . _
37/0 @t EpT 2P <V+2’“ ”+2>1 2<V+2"/ AR T )
\/7_ra2“_2”+1 T (,/ — - 1

) 3 32?2
E; IS 1, pn— =
v T(g—v+1) 1 2<u+ sp—v+1lp—v+

27 4
—v+1/2
_ \/_ ﬁQV 2pu— IG a252 /
p—v+1/2,0,1/2

20 (pu+ 1) 4
a>0, R{B} >0, -3 <R{v} <R{u}+1.

2™ cos(ax) dx ™ dm
38. — (—1)mtn m— 1/2 —av/z
/0 (z 4+ x2)ntl (=1) 2.l dzn o %)

a>0,n+1>m>0, |argz| <

*x?™ cos(ax)de  (=1)"/m d2m

a>0, %{ﬂ}>0,0§m§n.

sin(ax) dz ™ RZ i,
40. = - sin —1I,(ab) + =J, (iab
/ Va2 ¥ b2 (z + Va2 + b2)r  b¥ sin(v) 2 (ab) 2 (iab)

- %J,,(—z‘ab) :
a>0,b>0, R{r}>-1.
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cos(ax) dzx T 1 1 VT
41. = =J,(iab —J,(—iab) — —1I,(ab
/ Va2 ¥ 02 (z + Va2 + b2)r b sin(v) [2 (iab) + 2 (—iab) = cos 2 (a )}

a>0,b>0, R{r} >-1.

[e'e] + 2 _’_/82 v . v /8
42./0 (= a:(xz +52)) sin(az) dx = ,/agﬁ Lija—v)2 (a2 ) Ki/atu/2 (a ) ’

a>0, R{B} >0, R{v} < 3.

(a2 + 32 —z)” ar a af
43-/0 PECED cos(az) dr = 4| 75 I 1402 ( 5 ) —1/4-v/2 ( 5 ) ;

a>0, R{3} >0; R{v} > 3.

/2 2
) 6;2% sin(ax) 6\/> (‘ - —> vy2,1/4(aB)M_y 2, 1/4(af3),

a>0, R{8} >0, R{v} < 3.

(B + 2% + ) 1 1
45. /0 —1 \jm cos(az) dr = mF (Z — %) W, 2, —174(aB)M_y 2, _1/4(af3),
a>0, R{B} >0, R{v} < 3.

46. /OO( S W ) sin(az) dx = 26" sin - K, (af3),
0 x

a>0, R{B} >0, |R{v} <1

47. /Ooo( $2+62 +W_x) COS(CL.ﬁ)dJ?_QBV 0087 (aﬁ)

a>0, R{B} >0, R{v} <1

(x4 B+ 22 +2Bx) + (v + 0 — /22 + 20x)
48./0 iﬁ_’_?ﬁx sin(ax) dzx
= 73" [V, (8a) sin (B = 55} +.J, (Ba) cos (Ba— )] |

a>0, |argf| <m, |R{r} <1.
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® (@ + B+ /22 +200)" + (. + B — /22 + 2B)
49. /0 \/m cos(ax) dx
=m3” [Ju(ﬂa) sin (561 - V;) —Y, (Ba) cos (ﬂa — V;)} ,

a>0, larg f] <7, [R{r} <1.

oo 2 1
50/ a*(b+x)* +pp+ )sin(ax)dx:% a>0,b>0,p>0.
0

(b+ x)pt2 pp’
*a?(b+z)? +pp+1) p
51/0 b+ cos(aat:)dx:prr17 a>0,b>0,p>0.




