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

T3.43A. Integrands involving product of trigonometric functions, exponentials and powers of
x and 1/ on the interval (0, co).
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1. / e P singr— = arctang, p> 0.
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3. / e P m = @ exp(—bp\/i), p > 0, b>0.
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"7 exp(—ax cost) sin(az sint)dr = T(p)a " sin(ut), R{u} > -1, a>0,[t| < ;T
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2#~1 exp(—ax cost) cos(azx sint)dx = T'(u)a™* cos(ut),

©
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(o]
1
11. / 2P~ e cos(qx tant) dx = —pI‘(p) cosP(t) cospt, |t| < g,q > 0.
0 q

00 ) n+1 1 b 2k+1 " b
12. /0 x"e P ginbx dx = n! <%) t Z (—1)k (27;—:_ 1> <B> = (_1)n8—ﬁn (m

<2k<
R{8} > 0,b > 0.

).

o0 n+1 1\ /b\** "
13. /O q;"e_ﬁx cosbx dx = n! (ﬁ) Z (_1)k (’I’L;}; ) (B) = (_1)"8_571 (ﬁ) )

0<2k<n-+1

R{B} > 0,b> 0.

[o ]
14./ 2" Y2670 gin by dx = (="
0

n /32 L p2 —
\/Ed— M , R{8}>0,b>0.
2 dpn VB 42

= n (VD248
15./ x"_l/Qe_ﬁxcosbxdx—(—l)”\/?d (—

A 2dpn NGRS ), {6} > 0,b> 0.

dx

z"

oo
16. / (e7P% sinax — e sin bx)
0

r—1

! sin [(7“ — 1) arctan %} - (a2 + 52) 5 sin [(r -1) arctan%} } ,
R{B} >0, R{y} >0,r <2,r #1.

r—

—T(1-r) {(b? )

dx

z"

oo
17. / (e7P% cosaz — e~ 7% cosbx)
0

=T(1-7) {(a2 + 52)%1 cos [(r — 1) arctan %] — (1 ++?) % cos [(r — 1) arctan ﬂ } ,

R{B} > 0,R{~} >0,r <2,r #1.

Rl d 1 2 2
18. /0 (ae™P% sin bz — be " sin ax)x—f =ab [5 In 2217;2 + g arccotg — % arccot %] ,

R{B} > 0, R{y} > 0.



- de (1" <" 2m + 1 am — 2% + 1
19. / e P sin?™ 1 gz 2% = (=1 z:(—l)’c m arctanu’
0 k P

m=0,1,...; p>0.

> de  (—1)"H = 2 e
20. /0 eP% sin?™ ap e = LZ(—I)’“ < ;n) In [p? + (2m — 2k)%a’ P ( 7::) In p,

m=12...; p>0.

> : L oode 1 B4 (at+n)?
21. ; e P sinyx sinar— = 7 In m7 R{B} > [S{7}], a > 0.
o ) dr a 2pb b 2pa p . p?+ (a—0b)?
22. pr bxr— = — tan ——=+—= tan —————+4= In ——=
; e sinaz sinbz—s = 5 arc anp2+a2_b2+2 arc anp2+b2—a2+4 n ey s CE
p>0.
e d 1 2
23./ eP% sinaz cosbr ot = - arctan# —|—sz,
0 x 2 p? —a?+b? 2
0 for p? — a? + b2 >0,

a>0,p>0, 5=
=P {s:l for p? —a? + b2 < 0.

e d —-b
24. /0 e P (sinaz — sinbx)?x = arctan %, R{B} > 0.

e de 1 b% + 32
25. pz — —=—-In ——— .
5 /0 e P*(cosax — cosbr) > n — 5 R{B} >0

2, 32 b
ayicf +barctan— —a arctang, R{p} > 0.

26. /0 e P (cosaz — cos bx);l—f = v In b2+ 32 3 B

2
> d 2 2b ? + 4a?

27. / e P (sin? ax — sin® baz:)—g;j = a arctan —% — b arctan — — 2 In %, p > 0.
0 x D p 4  p?44b

> d 2 2b % 4 4a?
28. / e 7% (cos? ax — cos® bx)—glj = —q arctan — + b arctan — + g In 2 +2a p > 0.
0 p p

a? p% + 462
o0 d 1 b 1 b— 1 —b
29. / e~ P* sin ax sin bx sin cm—x = —— arctan u—l—— arctan u—i—— arctan a-bte
0 T 4 p 4 p 4

—a+b+c

1
+Z arctan p > 0.
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30. / e P sin? ax sinbx—x = — arctan— — - | = arctan# + SE ,
0 x 2 p 212 p? +4a? — b? 2

{1 for p% +4a% — b2 < 0,
5 = 2 2 42
0 for p* + 4a* — b= > 0.

o0 d 1 24 (2 b)2][p? + (2a — b)?
31. e P sin? axcosbx—x:—ln [p” + (20 + b)7lp" + (20 )]

0 z 8 (p? + %) ’

p>0.

2pb n T
"
p?+4a—-0b> 2]’

1 for p? +4b% —a? <0,

§= 2 2 2
0 for p* +4b° —a* > 0.

e dx al
32. / e P% sinaz cos? br— = = arctan — [arctan
0 x 2 D2

L, pPHbte?
8 p2+4(b—c)?
+ (2a—b+c)?|[p* + (2a + b — ¢)?]

o d
_ . . . xz
33. / e P sin? ax sinbx sincr— =
0 x

[p? +(
_1 :
6 " Qar bl a—b-o7 P77
34/ (1—e” Cosxd—x In V2.
0 xz
35/0 sinbxdxzarctanbbgﬂf_ﬂzlx R{B} >0, R{y} > 0.
e M —e P —B= 1, bv¥*+p32
36/0 cosbr dz = 7 In w R{B} >0, R{v} = 0.
37. /00 sinbmdm—élnw—i—ﬁarctanﬁ— arctang R{G} >0, R{~} >
0 BT gy Y
38. /Oo brde = =~ T s U7 R{B} > 0
; cosba do = oy — 555 esch” -, :
1 jm & .
/ < >Cosbxdx—lnb—5[1/}(@1))—1—1/)(—@1))], b>0.
T

/ool—cosax dx a_'_l1 1—e@ >0
) — Zln a )
o €™ —1 x 4 2 a
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00 d 1 2 2
41./ (e P — e cosax)—x —-mZ it ,
0 r 2 B2

R{B} > 0,R{y} > 0.

*cospr — e P* dx T b/ bp
g2 =22 T P = 0.
/0 b2tz 208 i) V2)’ P>

oo —qz d 2 2
44./ <aep””—e sinax)—x—glna ng +(Jarctang—a, p>0,qg>0.
0 T T 2 q

2™ gin bx 9% [« 1
45. ———dr = (-1)"=s— | = coth bmr — — b .
5 /0 x=(—1) Sy [ coth br 2b} >0

o 2m+l cosbr g+l ¢ 1

22" sinbx dx o 02
47. A e(2n+1)caj _ 6(271*1)61 = (_1) ob2m |:4_ Zbg CQ:|7 b> 0.
< g2l cosbr da . @M o
48 A e(2n+1)caj _ 6(271*1)0;5 = (_ 8b2m+1 |:_ Zbg CQ:|7 b> 0.
¥ sinbrdr . 0P [
9| e = OV g | g ©th Zb2 Qk” L b>0,c50.
> x2m+L cosbx dx 92m+1 [ o
50. /O e2nce _ o(2n—2)cz = (_ )m ob2m+1 |:@ coth ZbQ Qk 2 2:| b>0,c>0.

51 /°° cosar —cosbr  dr 1 | cosh —Zg 1 & | b + (2k — 1)%p? 50
—==1In - = n—oH— H —"‘"~— .
0 e(@m+1)pr _ o(2m—1)pz 4 2 cosh gg 2 — a2+ (Qk _ 1)2p2’ p

52./00 cosar —cosbr dr 1 Slnhbﬁ__ill b2 + 4k?p?
0

e2mpr _ o(2m—2)pzx ? = b sinh &= a? + 4k2 > 122> P > 0.

53, / sinz sinbr dr 1 In (b+ 1) sinh[(b — 1)n]
0

1—er x4 (b—1)sinh[(b+ 7]’ bAL
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®sin? az dr 1 2am
54. ) =—In —F—.
o l—e® 4 sinh 2am

0o 2
55. / ze P’ sinaz dr = ay/m exp <—a—>.
0

> 2 1 a o= (=1)*k! /a 2kt
—p’z dp — — A N\ 2 F (a .
96. /0 xe cosax dxr = 52 1P 2 2+ 1)! (p) , a>0

e a W2 — a2 & (DK [a Zk+1
57. —p'a’ dr = — - 0.
/0 r2e sinaz dr = 1 + 8 kZ:O(Qk—i— D1 \p ,  a>

0 22 — g2 2
58/ w2V Cosaxdx—\/_% exp<—a—>.
0

00 6 2 _ .3 2
59. / 3¢ P’ sinax dr = \/EM exp v .
0 16p7

0 dr  ayTe=~ (=1) a\? « a
60. —p'e’ @ 3 LU Y A
/0 ¢ sinar=s =7 212k +1) \2p 2"\ 2

p—1,—pz> ye +p w3
61. /0 T sinyx dx = e I‘( 5 Fil1- 5 2 15

R{8} > 0, R{u} > —1.

62. / gl pe Cosaxdx——ﬂ P21 (u)2)e “2/451F1(—u/2+1/2; 1/2; a*/4B),
0

R{5} >0, ®R{u} >0, a>0.

00 2
63. /0 cosardr = (—1)”% exp (—;ﬁ> Ds, (#)

2
= (—1)n(2ﬂ)% exp (_4{1?) Hyp, (%) , |argg| < %, a>0.

o0 . 2
64. 201,877 Gy — (— 1) VT " \p _a
[ e snads = (1" gzt oo () P (503

2
= (—1)71(2@% exp (—4&?> Hopta (%) , |argg| < %, a> 0.



T3.43A. 7

o0
— — — 2 .
65./ 2 Le™ P ginax dx
0

s (C5 o (45) 21 (258) o0 (37) 20 (58
R{p} > -1, R{B} >0, a>0.

o0
_ _ _ 2
66./ o Lem 1P cosax dx
0

= s (T ) v e (<55 ) oo (O ) e (55) -0 ()
R{u} >0, R{B} >0, a>0.
67. /Oooxewﬁf sin az dz = ;\/\/2_3{(7 — i) exp [— ¢l ;ﬁmq {1 —er f< 2\/3“”
—(v+ia) exp [— WJFM)T [1 — erf (7+mﬂ }, R{B} >0, a>0.

46 2/
68. /Oooa?e_”_ﬁx2 cosax dr = _8\/23 {(7 —ia) exp {(7 ;;G)T [1 —erf ( 2\/?)]
+(v +ia) exp [(7 Zﬁmq [1 —erf (72:;%‘1)] } + % R{B} >0, a > 0.

e xdx T g2
69. / e P sinar ——— = —Zefv [2 sinhay + e~ 7% erf < 08— —) — eV %erf <'y —|— ﬂ

R{8} >0, R{y} >0, a>0.

o0 2 dx s 2 a
70. —R= ———— = —eP |2 coshay — e erf ——— ) —e%erf — ),
/0 e cos ax P12 476 [ coshay —e er (’Y B 2\/—> e'“er (7\/3—0-2\/3)]
R{B} >0, ®{~} >0, a >0.

71. / 2'e /2 cos (ﬂx —v_ ) dx = \/§652/4 D,(B), R{v}>-1
0

oo _ﬂQ
72./ M1 exp (—) sin ax dx
0 4z

- 21 a2 [/ i, (867 a) - K, (B VR))
R{B} >0, R{p} <1, a>0.
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00 —ﬂQ
73./ "1 exp (—) cos ax dx
0 4z

= Z—Hﬂﬂa /2 { —i/A g, (561‘#/4\/5) +einml g, ([367”/4\/5)} 7
R{B} >0, R{p} <1, a>0.

00 ) oo 2/€2
74. / 2e P tanaz de = aﬁZ(—l)kk exp (- ap2 ) , p>0.
0

3
L
o0 . T dr ay
75. / exp(—0v~? + 22) sinax & Ki(vvVa? + 3?),
0 /72 +$2 /a2 +ﬁ2

R{5} >0, ®{~v} >0, a > 0.

76. / exp[—Bv7? + 22| cos ax% = Ko(yva?+5?), R{B} >0, {7y} >0, a>0.
0 Ytz
o\ V2 +a? =y exp(—Bvy? +a?) m  aexp(—yy/a®+ [?)

77./ sinardr = /= ,
0 V4 a? 2 SBPTa\ B+ P TP

R{8} >0, R{y} >0, a>0.

00 3. /2 2)) a2+52
78./ v exp(—fv? +2%) Cosaxdx—\/7
Ny By Va? + 32

exp [—7 a? + 52} ,
R®{8} >0, R{y} >0, a>0.

o0
- o tana sinz dv _ /7
o cos?z 2

80. / xe”P7 sin az? sin fr de = 6,/ e B/ 2 Jarg 8 <
0
- BT -8/

81. [ xe P* cosaz? cosfBxdr = TV 53¢ . a>0, ®{G} > S{4]
0

82/ re P® cos(22% + px)dx =0, p>0.
0
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o0 1
83./ ze P cos(2x2 —px)dr = VT exp <—Zp2) , p>0.
0

8

84./ xlePT [sin(2x2 + px) + cos(2x? —l—px)} de =0, p>0.
0

85./ z?e P [sin(22% — px) — cos(22” — pz)| do = T—(2 — p?) exp <——p2).
0

61/(4a)r(/'[/) /J/TFDM< 1

oo
86./0 2" te™ cos(x + ax?) dr = Ba)ir? 1 —) , R{u}>0,a>0.

/U (p)

o 1
87./ 2" te ™ sin(z 4 ax?) dr = sin —D ( ) R{p} >—-1,a>0.
0

(2a)72 Va
88. /00065"”2 sin az? do = —%\/g {J1/4 (SZ) cos ( 7T Yip ( 2) sin (g—z + %)} ,
R{5} >0, a > 0.
89. /0006512 cos az’t dr = g\/g {Jl/zl <§—z) sin <§2 8) Yi/a (§—2> cos <§z + 8” ,
R{8} >0, a > 0.

> 2.4, 2 2 3 A 3 \/E
90. / e Pt [pr cos(2pgzx”) + ¢ sin(2pqx )] dr = 5
0

oo
91. / e P e’ [pr sin(2pgz®) — ¢ cos(2pq:c3)] dz = 0.
0

e b\ d 1 [~ b\ d
92. /0 exp (—px2 — a%) sin <ax2 + E) x—f = 5[ exp (—px2 — a%) sin <ax2 + E) x—f

oo

= g exp[—2rs cos(A + B)] sin[A + 2rs sin(A+ B)], p=>0, ¢ >0,

b
where r = (a2 +p2)1/4 , S§= (b2 + q2)1/4 , A =arctan g, B = arctan —.
p q
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e b\ d 1 [ b
93. /0 exp (—px2 — a%) cos (ax2 + P) x—f = 5/_ exp (—px2 — %) cos <ax2 + P) —

[e e}

= g exp[—2rs cos(A + B)] cos[A + 2rs sin(A+ B)], p>0, ¢>0,

b
where r = (a2 + p2) 14 , S§= (b2 + q2)1/4 , A =arctan g, B = arctan —.
p q

oo
d
94. / e 7/7" sina2a? S = \z/—geﬁ“ﬁ sin(v2aB), R{8} >0, a > 0.
0

2

/ =B*/2* cosala? s du \2/—;6_‘/5“6 cos(vV2aB), R{B} >0, a>0.
0

2

96. / 22e 777 cosax? do = L cos <§ arctan ﬂ) , R{8} >0.
0 4 y/(a?+ B%)3 2 B

e dx
97/ exp [3\/7 +x4} sin ax?
0 VAl +a:4

_ \/%11/4 [?(m—ﬂ)} Ky [?(erﬂ)] :

R{B} >0, |argy| < % a>0.

oo
d
98./ exp[—Bv/ 74 + x4] cos ax? x
0 VA tat

T 2
[ E o [SVEEE -] K [T WFEE 9]

R{B} > 0, |argy| < Z’ a> 0.

o0
d
99. / exp(p cosazx) sin(p sinax)—glj = g(ep —-1), p>0,a>0.
0 x

100. ) sin( +br)——= 4.V A (—cb+ )
ex cosax) sin(p sinazx + bx ex c e
o p(p p Hom N 3 5 p p )

a>0,b>0,¢c>0,p>0.
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o _ de  w b e
exp(p cosax) cos(p sinax + bx)m = 5 exp(—cb + pe™*°),

a>0,b>0,¢c>0,p>0.

101.

S
N
c\g Ss—

exp(p cosz) sin(p sinx + nx)?x = gep, p > 0.

0o n 0 k
103. /0 exp(p cosx) sin(p sinx) cos mz:?glj = % . g + g %, p > 0.
k=n+1
104/00 ( ) cos(p sin ) sinnz ngk+pnw >0
. exp(p cosx) cos(p sinzx) sinnx— = =) — 4+ ——, .
, P P v 224k T P
oo d P _ —ab
105. /0 exp(p cosax) sin(p sin ax) csc ar s fxz = mle 5 es}iillljlgieb )], a>0,b>0,p>0.
oS} d D _ —ab
106. /0 [1 — exp(p cosax) cos(p sinazx)] cscax b2x+3;2 = mle 5 SEEI(SZ )],

a>0,b>0,p>0.

d P — —ab _ab
exp(p cosax) sin(p sin ax + ax) cscax 7 fo _ mle ;}gps(lii — a )]7

a>0,b>0,p>0.

,_\
o
=

:Ng

xdx e’ — exp(pe** — ab
exp(p cosax) cos(p sinax + ax) cscax T = l ;l;(fh — ) ,

a>0,b>0,p>0.

,_.
o
oo

ﬁ

- d
109. / exp(p cosaz) sin(p sinax) 7{); x2 = g[l — exp(p cosab) cos(p sinab)], p>0,a>0.
0 -z
110 /OO ( ) cos(p sin azx) de LIS (p cosab) sin(p sin ab)
. e cosaz) cos(p si — = — ex
el p T — 5 P P ,

a>0,b>0,p>0.
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— " tanhab [exp (pe_“b) — ep] ,

111, [ exp(p cosaz) sin(p sinaz) tan az—
. e cosax) sin Sinax anar———
, b p 242 2

a>0,b>0,p>0.

(o)
d
112. /0 exp(p cosax) sin(p sin az) cot axmimxz = % coth ab[e? — exp(pe=??)],
a>0,b>0,p>0.
> . . dx T ]
113. exp(p cos ax) sin(p sin azx) csc T3 = op osC ab [P — exp(p cos ab) cos(psin ab)],
0 —

a>0,b>0,p>0.

rdx
e —g exp(p cosab) sin(p sinab) cscab,

a>0,b>0,p>0.

o0
114. / [1 — exp(p cosax) cos(p sinazx)] cscax
0

o Si ﬂ t L -8
115. / Sm( o an”) dr___ 14(6, v) — 17 R{B} > 1,R{~v} > 0.
0

(2 +22)f2 -1 2 Ay0 2B —1)
°sin(f arctanz) dv 1 ¢(8)
116./0 T e kv i R{p} > 1.

117. / (1—}—3:2)6_1/26_”’”2 cos[2pz+(23—1) arctan x] dx = ¢ sinmBT(8), R{B}>0,p>0.
0

2p8

e—1
2e

o0 2 . . dl‘
118. / e (2x cosx —sinz) sinz— = /7
0 x




