T1.30. Integrand involving hyperbolic functions, and their powers and products.

—

1
sinh ax dx = — cosh ax.
a

Do

1
sinh? az dz = — sinh 2azx — E
4a 2"

3 1 1
sinh® z do = ~1 cosh x + T cosh 3x = 3 cosh® x — cosh .

yl;

OJ
\\\\

3 1 1 3 3 1
sinh? zdz = gx 1 sinh 2x + 32 sinh 4x = gx ~3 sinh x cosh = + 1 sinh® z cosh z.

5 5 1
3 cosh ¢ — 8 cosh 3z + 20 cosh 5z,

sinh® zdz = or

\

4 1 4
~ cosh z + = sinh* z cosh # — — cosh® z
5 5 15

5 15 3 1
—1—6x + o1 sinh 2x — o1 sinh 4x + 102 sinh 6z,

sinh® z dz = or

5 1 5 5
—— 2+ ~sinh® z cosh z — 21 sinh® 2 cosh z + 6 sinh z cosh z.

=]
\

16 6
35 7 7 1
i ~61 cosh = + o1 cosh 3z — 390 cosh bx + 18 cosh 7z,
7. /smh T dr = or

24 1
= ——cosh z + 8 cosh® z — o cosh z sinh® z + = cosh z sinh® z.
35 35 35 7

1
cosh ax dr = - sinh ax.
a

OO
\\

1
cosh? az dx = g + a sinh 2azx.

1 1
10. [ cosh®zdz = Z sinh x + D sinh 3x = sinh = + 3 sinh® .

3 1 1 3 3 1
11. cosh? z dzx = gx + 1 sinh 2x + 32 sinh 4x = gx + 3 sinh x cosh = + 1 sinh z cosh® z.

5 5 1
3 sinh = 4+ 8 sinh 3z + 0 sinh 5z,

12. [ cosh® zdz = or

\\\

1 4 )
= = sinh x + = cosh® z sinh = + 5 sinh® z
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5 15 3 1

) 1—63: + o1 sinh 2z + o1 sinh 4z + To2 sinh 6z,
cosh” x dx = or

5

5 5 1
= 1—633 + 16 sinh x cosh = + 21 sinh 2 cosh® x + = 5 sinh z cosh® .

35 7 7 1
— sinh — sinh —— sinh —— sinh
o sinh x + o sinh 3z + 320 sinh 5x + 118 sinh 7z,

cosh” z dx = or

24 8 6 1
35 sinh x + 35 sinh® z + 35 sinh z cosh® z + = sinh z cosh® x

m—1 .
om 2m\ =z 1 2m\ sinh(2m — 2k)x
15. /SlIlh rdx = (—1) < 22m e 227” 1 k W

Z 2m —I— 1 cosh(2m —2k+ 1)z
22’” 2m -2k +1 ’

inh?" ! ¢ dy = or

i cosh?F 1 o
>0 ()

k=0

hp+1
sinh?  cosh?” z dz 8127_'_ {coshQ" !
n—-—p

n—1

2n—1)2n—=3)...(2n—2k+1) m—2k—1
h
+;(2n+p—2)(2n+p—4)...(2n+p—2k‘)COS v
(2n — )N /
h? z dx,
@utp)ntp-2).. . p+2))
where p is real and p # —2,—4,...,—2n.

+

18. /sinhpx cosh? 1 2 dz

_ sinh?tlg coshQ”x—l—zn: n(n—1)...(n—k+ 1) cosh® 2 ’
T 2n4p+1 Cn+p-1)2n+p—3)...2n+p—2k+1)
where p is real andp;é—l,—?),...,—(2n+1).
2m\ =z 1 2m sinh(2m — 2k)x
2 _
19./COShm£L'd£L’— <m>%+wko< k >W
1 z’”: 2m + 1Y) sinh(2m — 2k + 1)z
22mk=0 k 2m — 2k +1 ’
20. /costhdex: or

i m) sinh?**! 2
k 2k +1

k=0
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.(2n — 2k + 1) sinh® 21

(2n +p — 2k) }

hp+1
21. /COShpil,' sinh?" z dg = 2 v {sinh%_1 T
2n+p
n—1
— 2n+p—2)2n+p—4)...
I (2n — 1!
2n+p)2n+p-—2)...
where p is real and p # —2,—4,..., —2n.

. cosh?™
22. /COShp x sinh® ™ xdx =

Fnn —1)...

— " Jsinh®"x
2n+p+1

(n — k+1)sinh® 2% ¢

cosh® x dx,
(p+2) /

+Z

where p is real and p # —1,-3, ...,

2n—|—p—1)(2n—|—p—3)...
—(2n+1).

(2n+p—2k+1)}’

sinh” !z cosh? ™! —1
Sl x—’_cos T4 n /sinhp z cosh?? z dx,
pTgq pTq
or
inh?~" hett —1
Sl a:+cos N m / sinh?~? z cosh? z dx,
prq pTq
or
. p—1 +1
sinh” @ cosh™” _P= 1/sinh”_2 z cosh?? z dx,
23. [ sinh? x cosh? z dx = < ) g+1
sinh”™ z cosh? 'z  ¢—1 o pi2 P
1 T 1/ sinh? ™ z cosh?™ “ z dx,
p p
or
. +1 +1
sinb” x_:(iShq r_? +j_—; 2/ sinh?*2 2 cosh? rdx,
p p
or
. +1 +1
— sinh™ x+0(1)shq Z P +j__i_ 2/ sinh? z cosh?? z dz.
q q
h b h(a —b
24. | sinh ax cosh bx dx cosh(a +b)e | cosh(a i
2(a+0b) 2(a —b)

1
sinh ax cosh ax dx = a cosh 2azx.
a

sinh® z
sinh® z cosh z dz =

1
. h4
4 Sin x

sinh* z cosh z dz =

26. /smh2 x cosh xdx = il))

1
. h5
H sinh” x
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1
29. /smh x cosh? zdx = = cosh® z
30. /smh2 x cosh?zdr = —= —|— i sinh 4x.
8 32
3 2 L. 9 2 3
31. | sinh” z cosh® x dz = 5 sinh” z — 3 cosh’ z
32. /smh4 x cosh? zdx = L i sinh 2z — i sinh 4x + —— sinh 6x.
16 64 64 192
1
33. /smh x cosh® zdr = 1 cosh? z.
2 3 1 2 2\ . .3
34. | sinh”x cosh” x dx = 5 cosh” x + 3 sinh” x
3 1 1 1
~61 cosh 2z + 102 cosh 6x = 8 cosh?® 22 — 6 cosh 2z,
or
. 16 . .4
35. /sinh3 x cosh® z dx = sinh” + ' 1 x,
6 4
or

cosh®z  cosh*z
6 4

E sinh® z ( cosh® z — 3 cosh’® z — 2 ,
7 5 5

sinh* z cosh® z dz = or
1 2
7 (cosh2 T+ 3) sinh®

1
sinh z cosh® z dz = = cosh® z.

16 64 64 192

1 3 2
= cosh® z (sinh4 T+ = sinh? z — g> ,
sinh® z cosh® z dz = or

1 sinh? z — 2 cosh® x
7 5

3 1
sinh? z cosh® z dz = 1—2368 ~ 198 sinh 4x + 024

sinh 8zx.

1 1 1
38. /smh2 x cosh® zdx = = sinh 22 + — sinh 4x + —— sinh 6z.
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41/ du :lntanhgzéln;os}lx_l

sinh z coshz+1°

/ — coth z.
sinh? x

d h 1
43. / T cos 2x —1In tanh —
sinh®z  2sinhlz 2
dz cosh z 2 1 3
44. = + = cothax = —= coth” x + coth x.
/ sinh®*z  3sinh®z 3 3
d h h
45. / 585 cosh § C.OS 2x + §ln tanh E.
sinh®z  4sinh*z  8sinh?z = 8
dz cosh z 4 3 4 1 5 3
46. /smhﬁ = 5 e + 5 coth” x — 3 coth x = —% coth” x + 3 coth r — coth x.
dx cosh x 1 5 15 5 T
47. — — | — — In tanh —.
/smh7 6 sinh?z (sinh4 z 4sinh’z 8 ) 16 2
3 1
48. / = coth z — coth® x + = coth® z — = coth”
sin 5 7
da: . .
49. = arctan(sinh x) = 2 arctan(e®) = arcsin(tanh x).
cosh x
d
50. / T = tanh z.
co!
dx sinh z 1 .
51. /COSh3 = ol s + 3 arctan(sinh z).
d h 2 1
52. / x4 = sin f + Ztanh z = —= tanh® z + tanh z.
cosh*z 3cosh’z 3 3
dx sinh z 3 sinh x 3
53. = + = + — arctan(sinh x).
/ cosh®z 4 cosh*z  8cosh’z 8 ( )
d h 4 4 1 2
54. / T sin g — —tanh®z + = tanh 2 = = tanh® z — = tanh® z + tanh z.
cosh® 5cosh®°x 15 5 5 3
dx sinh x 1 5 15 5
55. + + — arctan (sinh x
/ cosh” z 6 cosh? x (cosh4 r 4cosh’z 8 ) 16 ( )
d 3
56. / xg tanh7 z + = tanh® z — tanh® z + tanh .
cosh® z 5)
sinh z
57. / dr = In cosh x.
cosh x

h?
58. /sm Lz = sinh z — arctan(sinh x).
cosh z

59. /SHI T dr = = sinh? 2z — 1n cosh z = = cosh? 2 — In cosh z.
cosh z 2 2
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. h4 1
60. /sm dx = = sinh® z — sinh z 4 arctan(sinh z).
cosh x 3

61 sinh z 1

cosh? a: ~cosh

W2
62. sin dx = x — tanh z.

cosh? z

sinh® 1
dx = cosh .
cosh2 xr = cosh x + cosh z

sinh* x

63.

3
64. = —Ex + 1 smh 2x + tanh x.

cosh? z
sinh z 1 _ 1 tanh? o

65. _
cosh® x 2 cosh’z 2

cosh® z 2 cosh’z 2

h? 1
sin = ~3 tanh? z + In cosh z = 5

67. 3
cosh’ z 2 cosh” x

+ In cosh z.

smh4 sinh z
dr = —

cosh 2 cosh x

1nh T 1

cosh* z 3 cosh® z

sinh? x

3
68. sinh = — 5 arctan(sinh ).

69.

1
70. =3 tanh® z.

co
sinh® x 1 1

co “coshz | 3 cosh®x

71.

79, sinh? x

Jeiie
Jeie
Jeies
s
[ .
66. / sinh'e a1 tan(sinh o).
Jeie
Jese
Jeiie
Jesie
Jesi
Jesi

1
= —=tanh®z — tanha + .
cosh? z 3

h
73. /C?S x dr = In sinh z.
sinh z

12
74. /C(,)S a: dr = cosh = + In tanh E.
sinh z 2

h? 1
75. /C(,)S a: dx = = cosh? z + In sinh z.
sinh z 2

h* 1
76. /C(.)S " dr = - cosh® z + cosh « + In tanh =
sinh x 3 2

77./C°Shf do=——
sinh” x sinh =




78.

79.

80.

81.

82.

83.

84.

85.

36.

87.

88.

89.

90.

91.

92.

93.

94.

95.

/
/

[
J i
J S
J S
J S
J
J e
J
J 5
Eer
/
/
/
/
I
/
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h2
C?S Qxdx:x—cothx.
sinh” x
h? 1
C?SQxdx:sinhx— - .
sinh” x sinh z
cosh? z 3 1
= —x + —sinh 2z — coth x.
sinh? z 2 4
coshx 1 2
——— = —— coth“z
sinh® x " 2ginh?z 2
cosh? z cosh x +1n tanh T
————— +In tanh —.
sinh® x 2 sinh? 2 2
cosh® z 1 2
—————— +Insinhx = —= coth” z + In sinh x.
sinh® 2 sinh? x 2
cosh* z cosh x 3 T
- h —In tanh —.
sinh® 2 sinh? 2 Heoshrt 2 e 2
cosh :c 1
sinh? x 3 sinh® x
cosh? z 1
= ——coth®z.
sinh? x 3
cosh® z 1 1
sinh? x Csinhz  3sinh’z
cosh? z

1
= —=coth®z — cothz + .
smh4 3

= In tanh z.
sinh z cosh T

L o tanh s
= n tanh —.
sinh z cosh r coshx 2

1
5— + In tanh z = —= tanh?z + In tanh z.
sinh x cosh z 2 cosh® z 2

L S
= n tann —.
sinh z cosh x coshax 3 cosh®z 2

= —— — arctan(sinh x).
sinh? x COSh T sinh x

5 7, = —2 coth 2z.
sinh” x cosh

sinh x 1 3 tan(sinh =)
= — — — — — arctan(sinh z).
sinh? x Cosh3 2 cosh’z sinhz 2
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1 8
96. = — — — coth 2.
/ smh2 T cosh4 3 sinh z cosh®z 3
1 1
97. / 3 =————-— —Intanhz = — = coth? 2 + In coth z.
sinh® x Coshx 2 sinh” z 2
1 cosh x 3 T
98. = — — — —In tanh —.
/ sinh® z cosh2 coshz  2sinh?z 2 2
2 h 2 1 1
99. / 3 T = — _COSQ L 91Intanh z = - tanh?z — = coth?z — 2 In tanh .
sinh” # cosh” z sinh” 2z 2 2
2 1 cosh x 5 T
100. = — — — — —In tanh —.
/smh3 T cosh4 coshz 3 cosh?’z 2sinh?z 2 2
101. / 1 ! + t inh
= — — - arctan sinh x.
Slnh4 x cosh r sinhz 3sinh®z
1 8
102. = — + = coth 2z.
/ sinh? x cosh2 3 cosh x sinh®z 3
2 1 sinh x 5
103. = — — — + + — arctan(sinh z).
/ sinh* z cosh3 sinhz  3sinh®z  2cosh’z 2 ( )
8 .
104. / T +— = 8 coth 2z — — coth® 2z.
sinh® z cosh® z 3
sinh(2n + 1)z smh 2n — 2k)x
1 =2 .
05. / sinh z Z 2n — 2k e
sinh an smh 2n — 2k — 1)z
106. =2 .
/smhx Z 2n — 2k —1
cosh(2n + 1)z = cosh(2n — 2k)z
107. de =2y ————— 2 +In sinh =z.
/ sinh = v kZ:O 2n — 2k +insinh @
cosh 2nm COSh 2n — 2k — Dz x
1 In tanh —.
Og/smhx kg: 2n — 2k — 1 Sngan 2
n—1
sinh(2n + 1)z i cosh(2n — 2k)x
1 dr =2 P B -1)"1 h z.
09. / cosh x v kz=o( ) 2n — 2k +(=1)"In cosh @
sinh an = _cosh(2n — 2k — 1)z
110. =2) (1) )
/ cosh = kz=o( ) 2n — 2k — 1
cosh(2n + 1)z = L Sinh(2n — 2k)x
111. =2 -1y —1)"z.
/ cosh x (=1) 2n — 2k + (=D
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cosh 2na: = psinh(2n — 2k — D)z
112. =2 -1 1" in(tanh ).
/ cosh x kzzo( ) 2n — 2k —1 + (=1)" arcsin(tanh z)
/smh 2x 2
sinh” 2 (n—2) sinh" 2
h 2
114. /sm x dr = 2 In sinh x.
sinh
sinh 2z dz 2
115. =
/ cosh"z  (2—n) cosh" 2z
h 2
116. /Sm x dx = 2 In cosh .
cosh
h 2
117. /COS :c dr = 2 cosh z + In tanh—
sin
h 2
118. /COS a: T = — coth = + 2x.
sinh
cosh 23: cosh = 3 T
119. =————— + —1n tanh —.
/ sinh 2 sinh?z 2 2
cosh 2x
120. / dx = 2 sinh = — arcsin (tanh z).
cosh x
h 2
121. /COS 5 xda:_ —tanh x + 2x.
cosh”
h 2 inh
122. /COS 3 T % + §f:urcsin(tanh x).
cosh” z 2 cosh“z 2
h
123. /Sm 3z dr = x + sinh 2xz.
sinh z
h
124. /sm Sxdxf?) In tanh + 4 cosh x.
sinh
h
125. /Sm 33: = —3 coth = + 4zx.
sinh
sinh Sx 4 1
126. n -3 —1
cosh (3 —n)cosh" "z (1 —mn)cosh" "z
h
127. /sm 3z dr = 2 sinh® x — In cosh z.
h3 1
128. /sm x = ———— +4In coshux.
cosh 2 cosh” x
h 4 1
129. /COS n‘% — ——
sinh (3 —n)sinh" Pz (1—n)sinh" "z
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h
130. /CO,S 3z dr = 2 sinh? z + In sinh z.
sinh z
h 1
131. /C(_)S ng dr = ————5— +4In sinh x.
sinh” x 2 sinh” x

132. /COSh 3z dr = sinh 2z — .
cosh ©

h 3
133. /COS 5 T dr=4sinh z—3 arcsin(tanh x).

cosh” x
h
134. /COS 33x dr = 4x — 3 tanh z.
cosh” x
dx cosh z o1
135. = —csch®™ '
/Sinth r 2m-—1 {
m—1
_ 2F(m —1)(m —2)...(m — k) Y
-1 k—1 h2m, 2k—1 )
2D 2m—3)2m—5)...2m—2k—1) ¢ v
=1
dx cosh z 9
136. /Sinh2m+1$ = om {—CSCh ™

2k(m —1)(m —2)...(m —k)

2m — 1)!!
+-! (2m)!!)

inh? inh?P 11
137. / S 5 a: dx = o {sech2"1x
cosh™" z 2n —1

n—1

x
In tanh —
nganhec

— (2n—=3)(2n—5)...(2n -2k —1)

(2n p—2)2n—p—4)...(-p+ 2)(—p)/
(2n —1)N

sinh? z dx,

sinh? x sinh? ™ on
138. /coshQ"H - dr = o {Sech x

— 2k(n—1)(n—2)...(n—k)

(2n—p—1)(2n—p—3)...(3—p)(1—p)/sinhpx
+
2np! cosh =

dx,

L Z (_kal 2m—-1)2m—-3)...2m -2k +1) csch2m—2k x}

Z 2TL p—2 2n—p—4)(2n—p—2kj) Sech2n2k1x}

p real.

n—1
2n—p—1)2n—p—3)...2n—p—2 1
+Z( n—p—1)2n—p—3)...2n —p—2k+ )seChQ"Qkx}

p real.
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- (_1)m+k L2k m
ZT sinh” x 4+ (—=1)™ In cosh z,
2m+1 k=1
139, / snh ™ or
cosh x ™ (_)me
:Z o (k)cosh%x—l—( )™Incoshz, m>1
k=1
inh2™ m 1)m+k
140. /sm o L e = (Zk ] sinh®* ™!z 4 (=1)™ arctan(sinh z), m >1
cosh x -
dx L (—1)F csch?™ 22 o
141. = —|— —1)"In tanh x.
/sinthJrl x cosh x kz::l 2m — 2k + 2 (=1)
dx L (—1)F esch?m 2R g
142. = —|— —1)™ arctan sinh x.
/sinth x cosh x kz:; 2m — 2k +1 (=1)
. m—1
143. / df _ sinhz sech™ !z + —Dm=2)...(m—k) sech?™~2h=1 4 %
cosh®™z 2m-—1 k:l (2m — 3 (2m—5)...(2m -2k -1)
dx sinh 0 — 2m - 1 (2m —3)...(2m — 2k + 1) S
144. = sech™™ x sech™™ " x
/costhJr1 x 2m { EZ: —1(m—2)...(m—k)
2m — 1!
(Z;Li)”) arctan (sinh z).
m)!!
cosh? z cosh? ™ o
145. /m dr = —T{CSCh n(E

DR —p—1)2n—p—3)...Cn—p—2k+1) 9 o
1> %(n —1)n—2)...(n—k) esch kf”}

+

(-)"2n—-p—-1)2n—-p—-3)...3—-p)(1 —p)/coshpa:

2nnl sinh z dz, preal.

cosh?™ " cosh?* 1y T
146. | ———— dx = ——— +In tanh —.
/ . X Z + In tan 5

sinh x — 2k —1
cosh?™*t 4 " cosh? 2 . " /m) sinh?* 2 .
147 /mdl': ZT-'—IH Slnh(E_Z(k)T +1H Slnh.’l,'.

k=1 k=1
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h? hPtl g
148. /7?05 5 oy =2 {Csch%_1 x
sinh™" 2n —1

(=D*@n—p-2)2n—p—4)...2n—p—2k) 5, 91
1> (2n—3)(2n—5)...(2n— 2k — 1) esch®" ™ x}

-1H)"2n—-—p—-2)2n—p—4)...(— 2)(—
+( )"Cn —p )((an _pl)” ). (=P +2)( p)/coshpa:da?, p real.
dx " sech?m 2k 4 x
149. = In tanh —.
/Sinhxcosthx Z 2m — 2k +1 +on tan 2

SeCth 2k+2

dx Ui x
150- /smh x cosh?™tl ¢ kz:l o2m — 2k + T anh z.

cosh?F—m+1 4

sinh?" ! 2 n n
151. | ————dx = _1)ntk Dt o _1)ynH(m=1)/2 1 h
/ cosh™ kzzo (=1) (k) 2%k —1+1 +s(=1) (m —1)/2 ) M cosh @,

k# (m—1)/2

where s = 1 for m odd and m < 2n + 1, and s = 0 otherwise.

n

cosh?™*1! n\ sinh?~ "+ ¢ n
152. | ———dz = E _ In sinh
g / sinh™z — (k) 2k—m+1 —|—s<(m_1)/2> SR
Kt (m—1)/2

where s = 1 for m odd and m < 2n 4+ 1, and s = 0 otherwise.

m+n—1 k+1
(=1 m+n—1 2k—2m+1
153. = _ tanh m
/Sll’lh2m x cosh®” kz_(:) 2m — 2k — 1 k an t
n
(_1)k+1 (m + n) 2k—2m (m + n)
154. = e — tanh ‘o (=1)™ In tanh z.
/s nh?mtl o Cosh2"+1 x kZ:O 2m — 2k k (=1) m
k#m
tanh?
155. /tanhpxdx— —le —l—/tanhp*Qxdx, p# 1.
p—
2n+1 (=D n 1
156. /tanh rdr = ; % (k) o’ + In cosh z
" tanh2n—2k42
= —Z— + In cosh z.
2n — 2k + 2
k=1
n 2n—2k+1
tanh x
157. [ tanh®*" zdz = — - .
/an x dxr ; ok 1 +x
coth? !

158. /cothpxdx =— +/cothp72xdx, p# 1.

p—1
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n

1 .
_Z2n< )m + In sinh z,

159. /cothzn+1 rdr =

- coth2" k42 o

—Zm -+ ln Slnh xZ.
k=1
n 2n—2k+1
om coth x
160. /coth rdx = ;72n—2k+ 1 + z.
1

161. /smh(ax + b) sinh(cz + d) dx 2(a 9 sinh[(a + ¢)x + b+ d]

-0 sinh[(a — c)z +b—d], a*# .

162. /Sinh(ax + b) cosh(cx + d) dx = coshl(a + ¢)x + b+ d]

1
2(a+c)

cosh[(a —c)x +b—d], a*®# .

2(a —¢)
1
163. /cosh(am + b) cosh(cz + d) dx = 2t o sinh[(a + ¢)x + b+ d]
1 . _ 2, 2
+2(a—c) sinh[(a —c)x +b—d], a° # .

1
sinh(az + b) sinh(az + d) dz = —g cosh(b — d) + ™ sinh(2az + b+ d).
a

1
165. /Slnh(ax + b) cosh(az + d) dx = g sinh(b — d) + o cosh(2ax + b+ d).

1
166. | cosh(az +b) cosh(azx + d) dz = g cosh(b—d) + a sinh(2az + b+ d).
h(—
167. [ sinhaz sinh bz sinh cz dz = AT - o0 (zatb+oz
d(a+b+c) 4(—a+b+c)
_cosh(a—b+c)z  cosh(a+b—c)x
4(a—b+c) 4(a+b—c)
inh b inh(—a +b
168. /sinh az sinh bz cosh ez dz = o (atb+o) _ o (zatb+o
4(a+b+c) 4(—a+b+c)
sinh(a —b+c¢)x  sinh(a+b— o)z
4(a—b+c) 4(a+b—c)
h b h(—a+b
169. /sinhaﬂc cosh bz cosher dr = o (atb+oj o8 (atb+ o
4(a+b+c) 4(—a+b+c)

cosh(a —b+c¢)x  cosh(a+b—c)x
4(a—b+c) 4(a+b—c)
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sinh(a + b+ ¢)x n sinh(—a + b+ ¢)x
4(a+b+c) 4(—a+b+c)

sinh(a —b+c¢)x  sinh(a+b— o)z
4(a—b+c) 4(a+b—c)

170. /cosh ax coshbx coshcx dx =

1
171. /sinhpx sinh ax dz = T a {sinhpx cosh az — p/ sinh? ! z cosh(a — 1)z dx}.
p+a

172. /Sinhpx sinh(2n + 1)z dx = g
I (2 +n)

- G
+n— 2k;) - ok
{kz [22k+1F okt 1) sinh?™“" z cosh(2n — 2k + 1)z

g RHOT (p = 2k:)) sinh?~ 2k 1 sinh(2n — Qk)x]
T p_+3 _
22n1“(( 1 n)2 )/Sinhp_Q”x sinh xdx}, p > 0 integer.
b —2n
I 1
173. /sinhp z sinh 2nx dx = ﬂ
L(E+n+1)

— 2k)
XZ {22k+1r —2k+1)

sinh? 2% & cosh(2n — 2k)z

I (& —2k—1
- 2(22ka¥ =21 ) sinhP =261y sinh(2n — 2k — 1)4 ,  p >0 integer.

1
174. /sinhpx cosh ax dr = Py {sinhpx sinh ax — p/ sinh? ! z sinh(a — 1)z da:}.

I'(p+1)

175. | sinh? z cosh(2n + Dz dx =
/ o T

n—1 1
r (er +n— 2](3) . —2k .
x{ Eﬁ [22k+1f‘( sy sinh?™*" z sinh(2n — 2k + 1)z

sinh? 2%~ g cosh(2n — 2k)x}

(e )
227 (p+1—2n)

/sinhp_2” 2 cosh xdm}, p > 0 integer.
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F'(p+1)

176. /sinhp z cosh2nrdr = —————2—
L (E+n+1)

n—1
r¢+n-2k) .
X{Z [22k+(1% (p — 2k _2 ) sinh? 2k 4 sinh(2n — 2k)z
k=0

P(5+n—-2k—-1)
226420 (p — 2k)

L(5—n+1)
22°T'(p+1-2n

sinh? 2%~ 2 cosh(2n — 2k — 1)x]

] /sinhpfzn xdm}, p > 0 integer.

178. [ cosh? z sinh(2n + 1)x dz

n—1
T (2L —
= I‘(p[—i— D) ] {Z (5 +n—k) cosh? ™% 2 cosh(2n — k 4 1)z

r(22 +n) | &2 T (p-k+1)
T p+3
T (p(_zn)+ 5 / cosh? " z sinh(n + 1)z dx}, p > 0 integer.

179. /coshp z sinh 2nx dx

T(p+1) [ T (E+n—k) e
_ 3 h? h(2n — k
T e ety o son b

r(§+1
m/coshp" z sinhnz dx}, p > 0 integer.

1
180. /coshpx cosh ax dx = T a {coshpa: sinh ax +p/ cosh? ' x cosh(a — 1)z dx}.

181. /coshpm cosh(2n + 1)z dx

_ T+l [S-D(gan—k) oo o
11(%_’_n){;:zoycﬂr‘(p_k_’_l)cosh x sinh(2n —k + 1)z
r (%)

+m/coshp7n x cosh(n + 1)x da:}, p > 0 integer.

1
177. /coshpx sinh ax dx = Py {coshpx cosh ax +p/ cosh? ! z sinh(a — 1)z dx}.

15
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T(p+1) [%= T(E+n—k)
. h? h2 =
182 /cos x cosh 2nx dx I‘(g—i—n-i—l){ZQkHF(p_k_"l)

cosh?™* z sinh(2n — k)

k=0
r(E+1

ﬂ cosh? " z coshnzdx », p > 0 integer.

2" (p—n+1)

1
183. /sinh(n + 1)z sinh™ ' 2 de = = sinh™ z sinh nz.
n
. n—1 1 n
184. [ sinh(n + 1)x cosh™™ " xzdx = — cosh™ z cosh naz.
n
ime1 17 ool )
185. [ cosh(n + 1)z sinh™™ " xdz = — sinh™ z cosh nz.
n
n—1 1 n .
186. [ cosh(n + 1)z cosh rdr = - cosh” z sinh nz.




