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

T3.36A. Integrands involving trigonometric functions and rational polynomials of degree k for
k=1,2,3,4,n, on the interval (0, c0).

1./00dezfsgna.
0 x 2

2. /OOO S;n—('_a;) dx = Ci(af) sin(af) — cos(af) Si(aB), |argB|<m, a> 0.

3. /OOO C;S—(:l;) dx = —sin(af) Si(af) — cos(aB) Ci(aB), |argpf|<m, a > 0.

*°sin(az)

o B-=z

4. dx = sin(fBa) Ci(Ba) — cos(fa)[Si(Ba) + 7], a > 0, B not real and positive.

5. /Oo C;S(a? dx = — cos(af) Ci(af) + sin(af)[Si(af) + 7], a >0, § not real and positive.
0 _

6. | ;lznf 2 dz = 35[e™* Ei(af) — e Ei(—a)], >0, 5>0.
) ( u
L Ee= g a0 w920
8. o %4-(32) dx = g(“ﬁ» a>0, ®R{3}>0.
9. w%@ dr = —% [e " Ei(af) + ¢*’ Ei(—af)], a>0,5>0.
0
“sin(az) 17, : i z
0. m o pdr=3 [sin(af) Ci(a) = cos(ap) (Si(ap) + 3)| . Jargfl <m, a>0.
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o0
cos(ax) X sin(ab), a>0,b>0.

11. -
, 22T

12. /0 %(Zf) dx = —g cos(ab), a> 0.

*z cos(ax)

13.
o B*+a?

dx = cos(af) Ci(af) + sin(af) [Si(aﬁ) + g} , Jarg{B}| <m a>0.

Tsinfaz)dr . _ap
14'/0 2Bty 2@t e ) ¥®pr>0,a>0.

*° sin(ax) dz ™
15, ([ ZRATOL T q :
° /0 iC(b2 — (E2) 2b2( COS(Gb))’ a>0

T Bbg

*sin(ax) cos(bx) 232 ° sinh(a/f3), 0<a<b,

0 T . L T .

2/826 Cos (bﬁ)+2ﬂ2) a/>b>0

17 °°  zsin(az)dx
“Jo D3 ED2x + ba? £ B

_ L [t g ab [ i : . us e~ — 1 cos(ab)
T [e Ei(ab) — e* Ei(—ab) — 2 Ci(ab) sin(ab) + 2 cos(ab) (Sl(ab) T3 )}‘F b ;

a >0, b>0; the result is the principal value if the minus sign is taken.

18 /°° 2? sin(ax) dx
“Jo b E£b2x+ ba? £+ a3

= i [e“b Ei(—ab) — e “* Ei(ab) + 2 Ci(ab) sin(ab) — 2 cos(ab) (Si(ab) + g)} +7(e”*+cos(ab)),

a>0,b>0; theresult is the principal value if the minus sign is taken.

®cos(ax)dr w2 ( ab ) ( ab . ab )
19. = —— — — ], >0,b>0.
/0 Ry e exp \/5 COs \/i -+ sin \/i a

“sin(ax)dr 1 . . . ™ —ab s ab s
20. /0 Rl [2 sin(ab) Ci(ab) —2 cos(ab) (Sl(ab) + 5) +e Ei(ab)—e El(—ab)}7

a>0,b>0.

*°cos(ax) dx T o _ab
21./0 W:rlﬁ[e +sin(ab)], a>0, b>0.
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99 /‘X’x sin(az) dx T, ab “in ab 0>0b>0
. _ = —— X - - .
y  bitat 22 TP TR T A ’

°°z sin(ax) T [ —ab
23./0 de:rbz[e —Cos(ab)], a>0,b>0.

*z cos(ax)dr 1 . . . T
24. /0 i R {2 cos(ab) Ci(ab) + 2 sin(ab) (Sl(ab) + 5)

—e " Ei(ab) — e Ei(—ab)}, a>0,b>0.

* 22 cos(ax)dr /2 ab ) ( ab ab )
25. = e —— ] |[cos—=—sin— |, a>0,b>0.
/0 b + o4 ap P < V2 V2 V2

* 22 sin(az)dr 1 ) )

26. /O W = E |:2 Sln(ab) Cl(ab)
: d —ab 1; ab :

—2 cos(ab) (Sl(ab) + 5) —e “Ei(ab) + e Ei (—ab)}, a>0,b>0.

00 .2 d
27. /0 % — 4113 [Sin(ab) _ efab] Ca>0.b>0.

23 sin(ax) ™ ab ab
28. ————dr=—-c¢e —— ] cos—, a>0,b>0.
/0 bt + 24 g &P < \/5) V2

o0 .3 o3 —
29./0 %n(;f)dx:f[e_“b—cos(ab)], a>0,b>0.

* 23 cos(ax)dr 1 ) ) ) ™
30. /0 i 1 {2 cos(ab) Ci(ab) + 2 sin(ab) (Sl(ab) + 5)

+e " Ei (ab) 4 ® Ei(—onb)}7 a>0,b>0.

*  cos(ax)dx _ w(fe ™ — yeF)

o /0 Fra(2 127 2Py 0 @70 B> 0 Ry > 0.
*  zsin(ax)dz  w(e " —e7)

- /0 Fr)ird) g 0 @70 B> 0 Rt >0

> 2 d —af _ np—ay
5. | e = g 0> 0. R{3) >0, %) >0
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oo 3 d 2 7aﬁ 9 —ary
341;05;255239)_Ww3w2—;; L as 0. R} > 0, 07} 0.

°°  cos(az)dx _ m(bsin(ac) — c sin(ab))

35./0 =22 —a?) 2be(b? = 2) , a>0,6>0,¢c>0.
*  xsin(ax)dr  w(cos(ab) — cos(ac))

36. /0 =)@ —22) 2002 — ) , a>0.

= , a>0,b6>0,c>0.

* 22 cos(ax) dx 7(c sin(ac) — b sin(ab))
w [ e 20>~ )

= a>0,b>0,c>0.

* 23 sin(ax) do 7(b? cos(ab) — 2 cos(ac))
5. [ e IR E—

*°cos(ax) dx T
39. [ 55 =——=(1+ab)e ® 0,b>0.
/0 2+ 22 4b3( +ab)e ™, a>0,b>

“zsin(ar)der T
40. —_— = — @ b> 0.
0/0 0+ 22)2 4bae , a>0,0>0

e 1— 22 ™ _
41. /0 COS(pJ?) m dr = 76 P,

00 3 -
42./ @” sin(az)do _ (2—ab)e ™, a>0,b>0.
0

™
GETD !

P /oo cos(ax)dr s e~ [B cos(aB) + A sin(aB)] 0>0b>0 ¢>0
o (@402 42 0 2 Vbt + 2 7 , , 7

where 24% = \/b* + 2 + b2, 2B% = \/b* + 2 — b2,

* z sin(az) dx T _4A .
w [T < S iaB), 4> 0,050,050,

where 242 = /b4 + 2 + 1%, 2B% = /b4 + 2 — b2,

— , a>0,6>0,c>0,

45 /°° (z2 +b?) cos(ax)dz  me **[A cos(aB) — B sin(aB)]
oo @42+ 2 Vbt + 2
where 242 = /b4 + 2 + b2, 2B% = b4+ 2 — b2,



00 2 2 :
46./ z(x® 4+ b°) sin(ax)dr T —aA cos(aB),
0

(P2 +02)2 42 2
where 242 = \/b* + ¢2 + b2,

o 1 1
47'/0 B2+ (y—2)2 B2+ (y+2)?)

> 1 1
48'/0 i -of Pt rae

<l 4= y—
49'/0 B2+ (v+2)2 B2+ (y—2)?)

v+

00 y—x
50'/0 {52+(7+x)2+

B2+ (y —x)?

51 /°° cos(ax) dx B
“Jo ot 26222 cos2t + b+ 203

59 /°° z sin(azx) dzx o
“Jo o xt 420222 cos2t + b 2b2

cos(az) dx T

o0 1‘2
53. = —
/0 x* 4+ 20222 cos2t +b* 2D

54 /°° 23 sin(ax) dx
“Jo x4+ 2b222 cos2t + b4 2

exp(—ab cost)

exp(—ab cost)

exp(—ab cost)

—_ exp(—ab cost)
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a>0,b>0,c>0,

2B% = /bt + 2 — b,

=Zea8 sin(avy),

B
a>0, R{B} >0, v+ iFis not real.

sin(az) dx

cos(ax) dx = %6_“5 cos(avy),

a>0, [3{7}] < R{B}.

B

sin(az) de = we™ " cos(avy),

a>0, R{B} >0, v+ iFis not real.

cos(ax) dz = me~ sin(avy),
a >0, [S{a}| < R{B}.

sin(t + ab sint)
sin 2t

?

a>0,b>0, |t| <

sin(ab sint)
sin2t '

a>0,b>0, |t| <

sin(t — ab sint)

sin 2t

a>0,b>0, |t| <

sin(2t — ab sint)

sin 2t ’

a>0,b>0, |t| <
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o sin(az) dx T sin(2t + ab sint)
. =—|1- —ab t) ———————
o /0 x(z* + 2b%22 cos 2t + b*)  2b* [ exp(—ab cost) sin 2t

Y

a>0,b>0, |t|<g.

56 /oosin(ax)dx ™[, ab ab 0 b0
. _ = — — ex - - .
o airah) 2wt [ TP \TR) P T

* sin(ax) dz T —ab
57'/0 Tt — ) — a2 T meosab)], a>0,0>0.

“ sin(ar)dr 7w 1 —ab
58./0 mz—b‘l[l—iﬂ—f—ab)e , a>0,b>0.

*  cos(az)dx T o, .
59. /0 ® + xg)(b)‘l ) =35 [sin(ab) + (2 + ab) e b] ., a>0,b>0.

gz sin(ax)dr - .
00 /0 (b2 + »an()(b4 — 2% 8bt [(1+ ab) e ® —cos(ab)], a>0,b>0.

o 2
61 / x* cos(ax) dx
o (

@ 3 —ab
b2 + 22)(b* — zt) ~ W [Sm(ab) —abe ] , a>0,b>0.

< 23 sin(az) dz T .
o /0 (02 + $2)(b4)— 24 T 8p2 [(1—ab)e™® —cos(ab)], a>0,b>0.

* 23 sin(az) dx T B
o /0 (b2 + x2)(b4)— 24 T 8p2 [(1—ab)e™* —cos(ab)] , a>0,b>0.

* 2% cos(ax) dx T .
64'/0 (b2+x2)((b4)— 24) = gp [in(ad) + (@b =2)e™], a>0,5>0.

oo 5 .
65./ x® sin(ax) dz _
o (

T —a
b2 + 22)(b% — 24) 3 [(ab —3)e b COS(abﬂ , a>0,b>0.
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66 /°° cos(ax)dr Z (2n — k — 2)!(2ab)*
“Jo (b2—|—x2)"_(2b)2"1n—1' k"n— —1)
- ( 1)n 1 |: dn—l (e—ab\/z—)>:|
b2n 1(’[1 ) dpn 1 \/2_) p=1
(_1)n717.r qr—1 e—abp
= b .
2b2n_1(n _ 1)| dpn_l (1 +p)n Y a > 07 > 0
ae=B (20 — k — 2)!(2a8)*
00 . 0
x sin(ax) dzx 22n 132n— 12 kl k-1 , n#0,
o1 /0 (22 + p2)ntt = s 8 ! a >0, ®ip} > 0.
5 e B, n =0,
< sin(ax)dr 7 e~
68'/0 2(B2 + 22l 2B 2 {1 onp) F"(aﬁ)] ’
a>0,R{B} >0, Fo(z) =1, Fi(2) =2 +2,..., Fuz) = (2 + 2n)F_1(2) — 2F;,_1(2).
*z sin(az) dx
. = 1 b b .
69/0 0 + 22)8 16b3( +ab)e ™ a>0,b>0
70 /OO“in(ax)dx— (3+3ab+a%?) e, a>0b>0
“Jo TP+ a2t T 96b “ Yoy -0
> g™~ sin(ax) xfm—2n (2k -7
L T gy = —af sin~——%
7 /0 T dx o™ kz:; exp [ af sin o™ ]
2k—1 2k—1
m%¥£_ﬁﬂ+wm4£_ﬁ}
2n 2n

meven; a > 0, |argﬁ6’|<2 0 <m < 2n.

oo m—1 m—2n " _
72. / L coslaz) dr = 0 Z exp [—aﬁ sin @k=Dm DW]
0

2n 2n
r2n + 3 2n — 2n
2k —1 2k —1
wsind GE=DmT oo GE— DT
2n 2n

modd; a > 0, |argﬂ|<21, 0<m<2n+1.
n
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73 /OO sin(ax) dz
“Jo 2@ +22)(22 +42) .. (22 + 4n?)

- (27;()'_% l;f(_l)k (2:) (2k=ma 4 (_qyn (?)] ., a>0,n>0.

k=0

oo cos(ax) dx
e /0 (2 +12)(22 +32) ... [22+ (2n+ 1)?]

G 201\ opon e
2n 1 1)! 2201 D EDET e e a>0,n>0,
k=0

71'2_2"_1
(2n+1)(nh?’

a=0,n2>0.

~ x sin(az) dx
i /0 (2 4+12) (22 + 32) e [x2 (2n+1)?]

2 1
( 20 )(271 — 2k 4+1)e@F=2n=Da 450, n > 0.

n
(2n _|_ 1) 122n+1 z_:

76 /OO cosax dx
. 0 (x2+22)($2+42)...((E2+4n2)

2172n n 9
- 7}27)' (_1)kk<n _nk> e, n>1a>0
D k=1

77-/ sin(az) stnfbe) 4, 1y, <a+ ) , a>0,b>0,a#b.
0 z 4 a—b

78./0 Sln(am) cos(bx) {

am 0 <
sm(am) sin(bx) o <a ,

79. o
’ x ?7 0< b<a
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T (g—la=blB _ ,~(a+b)B
45((3 e ), a>0,b>0,R{8} >0,
*sin(az) sin(bx) T _aB .
) — T =L e sinh(b03), >0,a>b>0,
*0 /0 B2 + a2 v 26 (66) ¢
% e~ sinh(af), B3>0,b>a>0.

> sin b
8. /O S(”ﬂf)%m do = ﬁe‘“ﬁ{ebﬁ Ei[(a — b)] + e *? Ei[B(a + b)]}

1, , b8 o
35" e Bil=Bla+ D) + e Bil3(b — )}

*° cos(azx) cos(bx) T o _lablf | .—(at+b)B

—ieaﬁ{ebﬁ Eil—B(a + b)) + e " Ei[B(b — a)]}

*x cos(ax) cos(bx)
83. /0 Pz s —ie’aﬁ{ebﬁ Eil#(a — b)] + e " Ei[B(a +0)]}, a#b,

0, a=h.

ge*‘zﬁ cosh(b8), 0<b<a,
84, /Ooa: sin(ax) cos(bx) d ™ 208,
0

x? + 32 S AV

—ge*bﬁ sinh(af), 0<a<b.

0<b=a,

—21 cos(ap) sin(bp), a>b>0,
p
*“sin(ax) sin(bzx) T,
85./0 ol 1p Sin(2ap), a=b>0,
—21 sin(ap) cos(bp), b>a > 0.
p

—g cos(ap) cos(bp), a>b>0,

so. [ 0 gy - 8- costzap) a=b>0,
0 p -

5 sin(ap) sin(bp), b>a>0.
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50 sin(ap) cos(bp), a>b>0,
*“cos(ax) cos(bxr) . ) T . 9 -
]7. /0 — dr = ™ sin(2ap), a="b>0,
By cos(ap) sin(bp), b>a > 0.
*°sin(ax) dx 7w sinh(af)
, . _ T snap) b .
88 /0 sn(br) 213 23 smhpg) S <b RG>0
“sin(ax) wdr w sinh(af)
89./O cosbr) L FE 2 cosh(bh)’ 0<a<b R{B} >0.

“cos(ar) wdrx _ m cosh(ap)
90'/0 sin(br) 22+ (32 2 sinh(b3)’

0<a<b, R{B}>0.

°° cos(ax) dx 7w cosh(af)
1. : = T 5nad) .
) /0 cos(br) 22+ 32 28 cosh(bB)’ 0 gas b, ®ip} >0
Fsin(axz)  dr 0, Osasl, ,

92. p.v./O e { % sin(a—1)b, 1<a<2, b real, b/m not integer.

*sin(ax) dx 7w sinh(af)
93 /0 cos(br) x(z2+ %) 2832 cosh(bB)’ 0<a<b R{B}>0.
94/'$Mw0_ @ 0<a<b e>o.

o cos(bz) z(c?—x?)

oo
dx
95. / ey H sin(agx) Hak, ap > Zak, ap > 0.
0

k=0
96./

0
s

98. / tanax—:g, a > 0.

SlIl

d H sin(axr) H cos(b;x) Hak, a > zn:|ak| —|—2m:|bj|.
k=1 j=1

T dx T

b .
(2 + b2) Sln(ax) 2 sinh(ab)’ >0
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> 1 ul(z+ 2/a?

99. / 5 sin ( / )
0o (z4c?/a?)” +b? a\/x

_é\/:Fl—l-\/1—|—b2a4/c‘1

2=\ T2 (1 + b2ad /)
1z tan(ax) dz ™
100. = b .
00/0 e S 0> 0.0>0
>z cot(ax) dx ™
101./0 R TSR a>0,b>0.

b2 — 12 b2 — 72

102 /Ooa: tan(ax)dr /‘X’x cot(ax)dr /‘X’x csc(ax)dr
0 0 0

de =2

€

—1u

b2 — 72

sin (au) ,

a,c>0, b,u >0, and

11




