T1.35. Integrand involving trigonometric and hyperbolic functions.

1. /sinh(ax +b) sin(cz + d) dx = cosh(az + b) sin(cz + d)

a2+ c?

c .
i sinh(ax + b) cos(cz + d).

2. /sinh(ax +b) cos(cx + d) dx = P cosh(azx + b) cos(cz + d)

c . p
—|—m sinh(az + b) sin(cz + d).

3. / cosh(az + b) sin(cz + d) dz = % sinh(az + b) sin(cz + d)

a® 4+ c
c

s h .
pra i (az +b) cos(cx + d)

4. [ cosh(azx + b) cos(cx + d) dx = GQ;—T—CQ sinh(az + b) cos(cz + d)

c :
—l—m cosh(az + b) sin(cx + d).

1
5. / sinhz sinx dx = E(coshx sinz — sinh z cosx).
. 1 . .
6. | sinhx coszdx = 3 (coshz cosz + sinh z sin ).
. 1 . .
7. | coshz sinzdx = 5 (sinhz sinz — coshz cosx).
1 . .
8. [ coshz coszdr = 5 (sinhz cosz + coshz sinx).
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9. / sinh®™ (azx + b) sin®" (cx + d) dz
= % (2;;) (?) z+ % (27:’;) 2(275__71)22)0 (2:) sin[(2n — 2k)(cz + d)]

ik (2 (20
S (7))
22m+2n— 2; — = (2m — 25)%2a® + (2n — 2k)3c?
x{(2m — 2j)a sinh[(2m — 2j)(az + b)] cos[(2n — 2k)(cx + d)]

+(2 — 2k)c cosh[(2m — 2j)(ax + b)] sin[(2n — 2k)(cz + d)]}.

+

10. / sinh?™ (az + b) sin® ! (cx + d) dz
—1)min 2m\ s (—1)k o — 1
= 2(2m«|)»2n72 ( m ) Zm ( i ) cos[(2n — 2k — 1)(cx + d)]
k=0

LI

22m+2n 3 2 ( — 9%k — 1)202

7=0 k= O
x{(2m — 2j)a sinh[(2m — 2j)(ax + b)] sin[(2n — 2k — 1)(cx + d)]
—(2n — 2k — 1)c cosh[(2m — 2j)(az + b)] cos[(2n — 2k — 1)(cz + d)]}.

11. /smh2m Y(ax +b) sin®" (cx + d) da
2n (2m—1
227(n+27>z 2 i (;:n) _(Qj j_ 1)> cosh[(2m — 2j — 1)(az + d)]
SIS Zm(_ Zi G >

22m+2n— 33 — = 0 1)2a2 + (2n — 2k)3c

+

x{(2m — 2j — 1)a cosh[(2m — 2j — 1)(azx + b)] cos[(2n — 2k)(cz + d)]
+(2n — 2k)c sinh[(2m — 25 — 1)(ax + b)] sin[(2n — 2k)(cx + d)]}.

12. / sinh®™ ! (az + b) sin®" ! (cx + d) dx
2m -1\ /2n -1
1)tk
Sl o S (J)(k)
(2m —

22m 2n e a? + (2n — 2k — 1)2¢2

x{(2m — 2j — 1)a cosh[(2m — 25 — 1)(azx + b)] sin[(2n — 2k — 1)(cz + d)]
—(2n — 2k — 1)c sinh[(2m — 25 — 1)(az + b)] cos[(2n — 2k — 1)(cz + d)]}.
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13. / sinh®™ (azx + b) cos® (cx + d) da

2n j 2m
_ (=nm (2m> (%)H (n) ’”’i(;z (j ) sinh{(2m — 2)(az + b)]

22m+2n m n 22m+2n71 . ( — 2])0,
2 2
<—1>m< "o ()
22m+2n—1 2n . 2](3 sin (2n - 2]€)(C$ =+ d)]
k:()

+

o (—1) Qm 2n
) p GIG)

x{(2m — 2j)a sinh[(2m — 2j)(ax + b)] cos[(2n — 2k)(cx + d)]
+(2 — 2k)c cosh[(2m — 2j)(ax + b)] sin[(2n — 2k)(cz + d)]}.

14. / sinh®™ (az 4 b) cos®™ ! (cx + d) dx

v (2m) z_: (2" ] 1) sin[(2n — 2k — 2)(ca + d)|

22mH2n=2 L (20 — 2k — 1)c

2 2—-1
e (D)0
+22m+2n 3]2%]620 2m — 2]) a2—|—(2’n Zk—l)

x{(2m — 2j)a sinh[(2m — 2j)(az + b)] cos[(2n — 2k — 1)(cz + d)]
+(2n — 2k — 1)c cosh[(2m — 2j)(azx + b)] sin[(2n — 2k — 1)(cx + d)]}.

15. / sinh®™ ! (az 4 b) cos®™ (cx + d) dx

2n 2m —1
= 22g+22 2 Z (;2 _<2j i 1)> cosh[(2m — 2j — 1)(az + d)]

e ()

22m 2n— 322 2m—2j—1 Cl2 (277,—2](?)2(32

=0 k=0

x{(2m — 2j — 1)a cosh[(2m — 25 — 1)(azx + b)] cos[(2n — 2k)(cz + d)]
+(2n — 2k)c sinh[(2m — 2j — 1)(az + b)] sin[(2n — 2k)(cz + d)]}.
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16. / sinh®™ ! (az 4 b) cos® " (ca + d) dx

2m -1\ (2n -1
IRl (_1)( j )( K )
T 22man- 4] = 0 (2m — 25 — 1)2a? 4+ (2n — 2k — 1)2¢
x{(2m — 2j — 1)a cosh[(2m — 25 — 1)(az + )] cos[(2n — 2k — 1)(cz + d)]

+(2n — 2k — 1)c sinh[(2m — 25 — 1)(az + b)] sin[(2n — 2k — 1)(cz + d)]}.

17. / cosh®™(ax 4 b) sin®"(cz + d) dz

)G, GG s

22m+2n 22m+2n 1 27’l _ Qk

(h) = ()

+22m+2n 1 = (2m . 2])@ Slnh[(2m S 2])(0&5 —+ b)]
2m\ (2n
m—1n—1 (—1)k )
e E)G)
pr 7)?a® + (2n — 2k)?c?

x{(2m — 2j)a sinh[(2m — 2j)(az + b)] cos[(2n — 2k)(cx + d)]
+(2n — 2k)c cosh[(2m — 2j)(ax + b)] sin[(2n — 2k)(cz + d)]}.

18. / cosh®™ ax 4 b) sin®" (cx + d) dz
(271) (Qm - 1)
m—1 .
n J
 22m+2n—2 ; (2m —2j—1)a
2m — 1\ [ 2n
r s () ()
(2m —2j —

22m+2n 33 — L 1)2a% + (2n — 2k)2c2

sinh[(2m — 2j — 1)(ax + b)]

x{(2m — 2j — 1)a sinh[(2m — 25 — 1)(azx + b)] cos[(2n — 2k)(cz + d)]
+(2n — 2k)c cosh[(2m — 25 — 1)(azx + b)] sin[(2n — 2k)(cz + d)]}.
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19. / cosh®™(az + b) sin®* ! (cx + d) dx

I LSSl W D

22m+2n-2 2n — 2k —1)c

. 1n_1 (- ) 2@ 2n—1
S (2() e

x{(2m — 2j)a sinh[(2m — 2j)(az + b)] sin[(2n — 2k — 1)(cx + d)]
—(2n — 2k — 1)c cosh[(2m — 2j)(ax 4+ b)] cos[(2n — 2k — 1)(cx + d)]}.

20. / cosh®™ Yaz 4 b) sin® " (cz + d) dz

2m -1\ (2n -1

e )
- 22mi2n— 4]7 et (2m — 25 — 1)2a? 4+ (2n — 2k — 1)2¢?
x{(2m — 2j — 1)a sinh[(2m — 2§ — 1)(ax + )] sin[(2n — 2k — 1)(cz + d)]

—(2n — 2k — 1)c cosh[(2m — 2j — 1)(ax + )] cos[(2n — 2k — 1)(cx + d)]}.
21. / cosh®™(ax + b) cos®™(cx + d) dx

GG, G e ()

- T SamrenT 22 (20 — 2k)e
k=0

PEER sin[(2n — 2k)(cz + d)]

2n 2m
( ) jzé 2( ' ) = sinh[(2m — 2j)(az + b)]

22m+2n 1 m — 2

2m\ (2n

e ()0
+22m+2"2§k20(2m 27)2a2 + (2n — 2k)3c?
x{(2m — 2j)a sinh[(2m — 2j)(ax + b)] cos[(2n — 2k)(cx + d)]

+(2n — 2k)c cosh[(2m — 27)(ax + b)] sin[(2n — 2k)(cz + d)]}.
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22. / cosh®™ ! (az + b) cos®™(cx + d) dz

() x 5 )

22m+2n 2 m 2] _ 1)

sinh[(2m — 2j — 1)(ax + b)]

<2m - 1> <2n>
m—1n—1 . k

22m+2" 3 ; kzo 2m — 24+ (2n — 2k)%c?
x{(2m — 2j — 1)a sinh[(2m — 2§ — 1)(az + b)] cos[(2n — 2k)(cz + d)]

+(2n — 2k)c cosh[(2m — 2j — 1)(az + b)] sin[(2n — 2k)(cz + d)]}.
23. / cosh®™(ax 4 b) cos® Y (ca + d) dx

() 2 ()

T 2mim—2 L (2p — 2k — 1)e
k=0

sin[(2n — 2k — 1)(cz + d)]

(Zm) (2n — 1)
m—1n—1 L
22m+2" 3 jz; kZO 2m — 25)2a? + (2n — 2k — 1)2¢2

x{(2m — 2j)a sinh[(2m — 2j)(az + b)] cos[(2n — 2k — 1)(cz + d)]
+(2n — 2k — 1)c cosh[(2m — 2j)(azx + b)] sin[(2n — 2k — 1)(cz + d)]}.
24. / cosh®™ ! ax 4 b) cos® " (cx + d) dx
2m -1\ (2n —1
1 ’"lel ( J ) ( G )
= 22m2n— 4] = (2m — 25 — 1)2a? 4+ (2n — 2k — 1)2¢?
x{(2m — 2j — 1)a sinh[(2m — 25§ — 1)(az + b)] cos[(2n — 2k — 1)(cz + d)]
+(2n — 2k — 1)c cosh[(2m — 25 — 1)(azx + b)] sin[(2n — 2k — 1)(cz + d)]}.

25 /e“’” sinh bz sin cx dx = ﬂ[(a + b) sincz — ¢ cos cx]
' 2[(a +b)? + 2]
ola—b)z _
—m[(a —b) sincx — ¢ coscx].
. olatb)z .
26. /e‘” sinh bz coscx dz = et [(a + b) coscx + ¢ sin cx]
ola—b)z

_W[(a —b) coscx + ¢ sinca.
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) e(a—i—b)x )
27. /eax cosh bz sincx dr = W[(a + b) sincz — ¢ cos cx]
e(afb)z )
—l—m[(a —b) sincx — ¢ coscx].
e(aer)a: )
98. /eam cosh bz coscx dx = m[(a +b) coscz + ¢ sin cx]
e(a—b)x
+ [(a = b) coscx + ¢ sin cx].

2[(a — b)2 +




