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1 [1]:14.590 /sinh ax cosh ax dx

sinh? ax

/ sinh ax cosh ax =
2a

()=
)spool schaum29.output
)set message test on
)set message auto off
)clear all

--S 1

aa:=integrate(sinh(a*x)*cosh(a*x) ,x)

--R 2 2
--R sinh(a x) + cosh(a x)

--R Type: Union(Expression Integer,...)

--S 2
bb:=sinh(a*x) ~2/(2%*a)

--R 2

--R Type: Expression Integer

--R 2 2
--R - sinh(a x) + cosh(a x)

--R Type: Expression Integer

--S 4

sinhsqrrule:=rule(sinh(x) "2 == 1/2%cosh(2*x)-1/2)
--R

--R 2 cosh(2x) -1



--R Type: RewriteRule(Integer,Integer,Expression Integer)

--S 5
dd:=sinhsqrrule cc

--R Type: Expression Integer

--S 6
coshsqrrule:=rule(cosh(x) "2 == 1/2*cosh(2*x)+1/2)

--R 2 cosh(2x) + 1
--R (6) cosh(x) == -——-—-—————-

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--S 7 14:590 Schaums and Axiom differ by a constant

ee:=coshsqrrule dd

--R Type: Expression Integer



2 [1]:14.591 /Sil’lhp:C cosh gz dx

cosh(p + q)x  cosh(p — q)x
2(p+q) 2(p—q)

/ sinh px cosh qx =

(F)+=
)Jclear all

--S 8
aa:=integrate (sinh(p*x)*cosh(qg*x) ,x)

--R (@ - pJsinh(p x) + (- q + p Jcosh(p x)
--R Type: Union(Expression Integer,...)

--S 9
bb:=(cosh(p+q) *x) /(2% (p+q) ) +(cosh(p-q) *x) / (2*x(p-q) )

--R (q - p)x cosh(q + p) + (- g - p)x cosh(q - p)

--R Type: Expression Integer

--S 10 14:591 Axiom cannot simplify this expression
cc:=aa-bb

--R  (3)
--R - 2q sinh(p x)sinh(q x)

--R 2
--R ((- q + p)x cosh(q + p) + (q + p)x cosh(q - p))sinh(p x)

--R 2p cosh(p x)cosh(q x)

--R 2
--R ((g - p)x cosh(q + p) + (- q - p)x cosh(q - p))cosh(p x)

--R 2 2 2 2 2 2
--R (29 - 2p )sinh(p x) + (- 29 + 2p )cosh(p x)
--R Type: Expression Integer



3

<>/<

[1]:14.592 /Sinh" ax cosh ax dx

sinh” ! az

/ sinh” ax cosh ax =
(n+1a

)+=
)Jclear all

--S 11
aa:=integrate(sinh(a*x) “n*cosh(a*x) ,x)

--R (an + a)sinh(a x) + (- an - a)cosh(a x)
--R Type: Union(Expression Integer,...)

--8 12
bb:=sinh(a*xx)/((n+1)*a)

--R sinh(a x)
--R Type: Expression Integer

--S5 13 14:592 Axiom cannot simplify this expression
cc:=aa-bb

--R (3
--R - sinh(a x)sinh(n log(sinh(a x))) - sinh(a x)cosh(n log(sinh(a x)))

--R 3 2
--R - sinh(a x) + cosh(a x) sinh(a x)

--R 2 2
--R (an + a)sinh(a x) + (- an - a)cosh(a x)
--R Type: Expression Integer



4 [1]:14.593 /cosh” axsinh ax dx

thrl
/Cosh" ax sinh ax = cost 4%
(n+ 1a
() +=
)Jclear all

--S 14
aa:=integrate(cosh(a*x) “n*sinh(a*x) ,x)

--R (a n + a)sinh(a x) + (- an - a)cosh(a x)
--R Type: Union(Expression Integer,..

--S 15
bb:=cosh(a*x) "~ (n+1)/((n+1)*a)

)

--R Type: Expression Integer

--5 16 14:593 Axiom cannot simplify this expression
cc:=aa-bb

R (3)
--R - cosh(a x)sinh(n log(cosh(a x))) - cosh(a x)cosh(n log(cosh(a x)))

--R 2 2 n+1
--R (- sinh(a x) + cosh(a x) )cosh(a x)

--R 2 2
--R (an + a)sinh(a x) + (- an - a)cosh(a x)

--R Type: Expression Integer



5 [1]:14.594 /sinh2 ax cosh? ax dx

sinh4ax
i 12 ar — sin oz
/ sinh® ax cosh” ax “39a 3

()=
)Jclear all
--S 17

aa:=integrate(sinh(a*x) "2*cosh(a*x) "2,x)

--R 3 3
--R cosh(a x)sinh(a x) + cosh(a x) sinh(a x) - a x

--R Type: Union(Expression Integer,...)
--S 18

bb:=sinh(4*ax*x)/(32*a)-x/8

--R sinh(4a x) - 4a x

--R Type: Expression Integer

--S 19 14:594 Schaums and Axiom agree
cc:=complexNormalize (aa-bb)

--R Type: Expression Integer



dx
6 [1]:14.595
1] / sinh ax cosh ax

1 1
/— = — Intanhax

sinhax coshax «a

(F)+=
)Jclear all

--S 20
aa:=integrate(1/(sinh(a*x)*cosh(a*x)),x)

--R 2cosh(a x) 2sinh(a x)
--R - log(~ === ) + log(~ ————————————————————— )
--R sinh(a x) - cosh(a x) sinh(a x) - cosh(a x)

--R Type: Union(Expression Integer,...)
--5 21

bb:=1/a*log(tanh(a*x))

--R log(tanh(a x))
--R Type: Expression Integer

--S 22
cc:=aa-bb

--R (3)

--R 2cosh(a x)

--R - log(tanh(a x)) - log(- ————————————————————- )
--R sinh(a x) - cosh(a x)

--R 2sinh(a x)

--R log(- —————=———————————-——- )
--R sinh(a x) - cosh(a x)

--R Type: Expression Integer



--S5 23
dd:=expandLog cc

--R - log(tanh(a x)) + log(sinh(a x)) - log(cosh(a x))

--R Type: Expression Integer

--S 24

tanhrule:=rule(tanh(x) == sinh(x)/cosh(x))
-k sinh(x)

--R (5) tanh(x) == --————-

--R cosh(x)
--R Type: RewriteRule(Integer,Integer,Expression Integer)

--3 25
ee:=tanhrule dd

--R sinh(a x)

--R Type: Expression Integer

--S 26 14:595 Schaums and Axiom agree
ff:=expandlog ee

--R Type: Expression Integer

10



dx
7 [1]:14.596
[1] /Shmgaxamhax

1 1 1. csch ax
—————— = ——tan " sinhar — ———
sinh” ax cosh ax a a

()=
)Jclear all

--3 27
aa:=integrate(1/(sinh(a*x) “2*cosh(a*x)),x)

--R 1)

--R 2 2

--R (- 2sinh(a x) - 4cosh(a x)sinh(a x) - 2cosh(a x) + 2)
--R atan(sinh(a x) + cosh(a x))

--R - 2sinh(a x) - 2cosh(a x)

--R 2 2

--R a sinh(a x) + 2a cosh(a x)sinh(a x) + a cosh(a x) - a
--R Type: Union(Expression Integer,...)

--S 28
bb:=-1/a*atan(sinh(a*x)-csch(a*x))/a

--R atan(sinh(a x) - csch(a x))

--R Type: Expression Integer

--S 29 14:596 Axiom cannot simplify this expression
cc:=aa-bb

--R (3

--R 2 2

--R (- 2a sinh(a x) - 4a cosh(a x)sinh(a x) - 2a cosh(a x) + 2a)
--R atan(sinh(a x) + cosh(a x))

--R 2 2

--R (sinh(a x) + 2cosh(a x)sinh(a x) + cosh(a x) - 1)

11



atan(sinh(a x) - csch(a x))

- 2a sinh(a x) - 2a cosh(a x)

2
a sinh(a x)

2

2 2 2 2
+ 2a cosh(a x)sinh(a x) + a cosh(a x) - a
Type: Expression Integer

12



dx
8 [1]:14.597
[1] / sinh az cosh? ax

1 sechar 1 ar
- 5 = + — Intanh —
sinh ax cosh” ax a a 2

()=
)Jclear all

--3 30
aa:=integrate(1/(sinh(a*x)*cosh(a*x)"2),x)

--R 2 2
--R (- sinh(a x) - 2cosh(a x)sinh(a x) - cosh(a x) - 1)

--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2
--R (sinh(a x) + 2cosh(a x)sinh(a x) + cosh(a x) + 1)

--R log(sinh(a x) + cosh(a x) - 1)
--R 2sinh(a x) + 2cosh(a x)
--R 2 2

--R a sinh(a x) + 2a cosh(a x)sinh(a x) + a cosh(a x) + a
--R Type: Union(Expression Integer,...)

--5 31
bb:=sech(a*x) /a+1/a*log(tanh((a*x)/2))

--R ax
--R log(tanh(---)) + sech(a x)

--R Type: Expression Integer

13



--R 2 2 ax
--R (- sinh(a x) - 2cosh(a x)sinh(a x) - cosh(a x) - 1)log(tanh(---))
--R 2

--R 2 2
--R (- sinh(a x) - 2cosh(a x)sinh(a x) - cosh(a x) - 1)

--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2
--R (sinh(a x) + 2cosh(a x)sinh(a x) + cosh(a x) + 1)

--R log(sinh(a x) + cosh(a x) - 1)

--R 2
--R - sech(a x)sinh(a x) + (- 2cosh(a x)sech(a x) + 2)sinh(a x)

--R 2
--R (- cosh(a x) - 1)sech(a x) + 2cosh(a x)

--R 2 2
--R a sinh(a x) + 2a cosh(a x)sinh(a x) + a cosh(a x) + a
--R Type: Expression Integer

--S 33
sechrule:=rule(sech(x) == 1/cosh(x))

--R (4) sech(x) == ——————-
R cosh(x)
--R Type: RewriteRule(Integer,Integer,Expression Integer)

--S 34
dd:=sechrule cc

--R (5)
--R 2 2 3
--R (- cosh(a x)sinh(a x) - 2cosh(a x) sinh(a x) - cosh(a x) - cosh(a x))

--R ax

--R log(tanh(---))
--R 2
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--R (- cosh(a x)sinh(a x) - 2cosh(a x) sinh(a x) - cosh(a x) - cosh(a x))
--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2 3
--R (cosh(a x)sinh(a x) + 2cosh(a x) sinh(a x) + cosh(a x) + cosh(a x))

--R log(sinh(a x) + cosh(a x) - 1)

--R 2 2
--R - sinh(a x) + cosh(a x) -1

--R 2 2 3
--R a cosh(a x)sinh(a x) + 2a cosh(a x) sinh(a x) + a cosh(a x) + a cosh(a x)
--R Type: Expression Integer

--8 35
tanhrule:=rule(tanh(x) == sinh(x)/cosh(x))

~R sinh(x)
--R (6) tanh(x) == ---————-
R cosh(x)
--R Type: RewriteRule(Integer,Integer,Expression Integer)

--S 36

ee:=tanhrule dd

--R )

--R 2 2 3

--R (- cosh(a x)sinh(a x) - 2cosh(a x) sinh(a x) - cosh(a x) - cosh(a x))

--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2 3
--R (cosh(a x)sinh(a x) + 2cosh(a x) sinh(a x) + cosh(a x) + cosh(a x))

--R log(sinh(a x) + cosh(a x) - 1)

--R 2 2 3
--R (- cosh(a x)sinh(a x) - 2cosh(a x) sinh(a x) - cosh(a x) - cosh(a x))

--R ax

--R sinh(---)
--R 2

15



--R ax
--R cosh(---)
--R 2

--R 2 2
--R - sinh(a x) + cosh(a x) -1

--R 2 2 3

--R a cosh(a x)sinh(a x) + 2a cosh(a x) sinh(a x) + a cosh(a x) + a cosh(a x)
--R Type: Expression Integer

--S 37
coshcuberule:=rule(cosh(x) "3 == 1/4*cosh(3*x)-3/4*cosh(x))

--R 3 cosh(3x) - 3cosh(x)
--R (8) cosh(x) == ———————————

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--3 38

ff:=coshcuberule ee

--R 9)

--R 2 2

--R - 4cosh(a x)sinh(a x) - 8cosh(a x) sinh(a x) - cosh(3a x)

--R - cosh(a x)

--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2
--R (4cosh(a x)sinh(a x) + 8cosh(a x) sinh(a x) + cosh(3a x) + cosh(a x))

--R log(sinh(a x) + cosh(a x) - 1)

--R 2 2
--R - 4cosh(a x)sinh(a x) - 8cosh(a x) sinh(a x) - cosh(3a x)

--R - cosh(a x)
--R ax

--R sinh(---)
--R 2

16



--S 39

ax
cosh(---)
2

2 2

- 4sinh(a x) + 4cosh(a x) - 4

2 2

4a cosh(a x)sinh(a x) + 8a cosh(a x) sinh(a x) + a cosh(3a x)

a cosh(a x)

Type: Expression Integer

coshsqrrule:=rule(cosh(x) "2 == 1/2*cosh(2*x)+1/2)

--S 40

2 cosh(2x) + 1
cosh(x) == -——-———————-

Type: RewriteRule(Integer,Integer,Expression Integer)

gg:=coshsqrrule ff

2
- 4cosh(a x)sinh(a x) + (- 4cosh(2a x) - 4)sinh(a x) - cosh(3a x)

- cosh(a x)

log(sinh(a x) + cosh(a x) + 1)
2

4cosh(a x)sinh(a x) + (4cosh(2a x) + 4)sinh(a x) + cosh(3a x)
+

cosh(a x)
log(sinh(a x) + cosh(a x) - 1)

2
- 4cosh(a x)sinh(a x) + (- 4cosh(2a x) - 4)sinh(a x) - cosh(3a x)

+
- cosh(a x)

17



--R ax
--R sinh(---)

--R ax
--R cosh(---)
--R 2

--R 2
--R - 4sinh(a x) + 2cosh(2a x) - 2

--R 2
--R 4a cosh(a x)sinh(a x) + (4a cosh(2a x) + 4a)sinh(a x) + a cosh(3a x)

--R a cosh(a x)
--R Type: Expression Integer
--S 41

sinhsqrrule:=rule(sinh(x) "2 == 1/2*cosh(2x*x)-1/2)

R 2 cosh(2x) - 1
--R (12) sinh(x) == ———————————

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--S 42
hh:=sinhsqrrule gg

--R (13)
--R - log(sinh(a x) + cosh(a x) + 1) + log(sinh(a x) + cosh(a x) - 1)

--R ax
--R sinh(---)

--R ax
--R cosh(---)
--R 2

--R Type: Expression Integer

18



--S 43
ii:=expandLog hh

--R (14)
--R - log(sinh(a x) + cosh(a x) + 1) + log(sinh(a x) + cosh(a x) - 1)

--R ax ax

--R - log(sinh(---)) + log(cosh(---))
--R 2 2

--R Type: Expression Integer
--S 44 14:597 Schaums and Axiom agree

jj:=complexNormalize ii

--R (15) ©
--R Type: Expression Integer
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dx
9 [1):14.598 / sinh? az cosh? ax

/ 1 B 2 coth 2ax

- 12 2 =
sinh” ax cosh” ax a

()=
)Jclear all

--3 45

aa:=integrate(1/(sinh(a*x) "2xcosh(a*x)~2),x)

--R (D

--R 4 3 2 2
--R a sinh(a x) + 4a cosh(a x)sinh(a x) + 6a cosh(a x) sinh(a x)

--R 3 4

--R 4a cosh(a x) sinh(a x) + a cosh(a x) - a
--R Type: Union(Expression Integer,...)

--S 46
bb:=-(2*%coth(2*a*x))/a

--R 2coth(2a x)

--R Type: Expression Integer
--S 47 14:598 Axiom cannot simplify this expression

cc:=aa-bb

-k (3)

--R 4 3

--R 2coth(2a x)sinh(a x) + 8cosh(a x)coth(2a x)sinh(a x)

--R 2 2 3
--R 12cosh(a x) coth(2a x)sinh(a x) + 8cosh(a x) coth(2a x)sinh(a x)

--R 4
--R (2cosh(a x) - 2)coth(2a x) - 4

20



4
a sinh(a x) + 4a cosh(a x)sinh(a x)

3
4a cosh(a x) sinh(a x) + a cosh(a x)

21

3

4

2 2
+ 6a cosh(a x) sinh(a x)

- a
Type: Expression Integer



dx

. h2
10 [1:14.599 [

cosh ax

. 192 .

sinh” ax sinhaxr 1 1.

——— dz = — —tan™ " sinh ax
cosh azx a a

()=
)Jclear all

--S 48
aa:=integrate(sinh(a*x) "2/cosh(a*x) ,x)

--R 2
--R (- 4sinh(a x) - 4cosh(a x))atan(sinh(a x) + cosh(a x)) + sinh(a x)

--R 2

--R 2cosh(a x)sinh(a x) + cosh(a x) -1

--R /

--R 2a sinh(a x) + 2a cosh(a x)

--R Type: Union(Expression Integer,...)
--E

--S 49
bb:=sinh(a*x)/a-1/a*atan(sinh(a*x))

--R - atan(sinh(a x)) + sinh(a x)
--R Type: Expression Integer

--S 50 14:599 Axiom cannot simplify this expression
cc:=aa-bb

--R (3)
--R (- 4sinh(a x) - 4cosh(a x))atan(sinh(a x) + cosh(a x))

--R 2 2

--R (2sinh(a x) + 2cosh(a x))atan(sinh(a x)) - sinh(a x) + cosh(a x) -1
--R /

--R 2a sinh(a x) + 2a cosh(a x)

--R Type: Expression Integer
--E
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/ cosh? ax Jn

11 [1]:14.600
1] sinh ax

cosh? ax coshar 1 ax
- = + — Intanh —
sinh ax a a 2
(*)+=
)Jclear all

--S 51
aa:=integrate(cosh(a*x) "2/sinh(a*x) ,x)

--R (D)
--R (- 2sinh(a x) - 2cosh(a x))log(sinh(a x) + cosh(a x) + 1)

R 2
--R (2sinh(a x) + 2cosh(a x))log(sinh(a x) + cosh(a x) - 1) + sinh(a x)

--R 2

--R 2cosh(a x)sinh(a x) + cosh(a x) + 1

--R /

--R 2a sinh(a x) + 2a cosh(a x)

--R Type: Union(Expression Integer,...)
--E

--S 52
bb:=cosh(a*x) /a+1/a*log(tanh((a*x)/2))

--R ax
--R log(tanh(---)) + cosh(a x)

--R Type: Expression Integer

--3 53 14:600 Axiom cannot simplify this expression
cc:=aa-bb

--R  (3)

--R a X
--R (- 2sinh(a x) - 2cosh(a x))log(tanh(---))
R 2

--R (- 2sinh(a x) - 2cosh(a x))log(sinh(a x) + cosh(a x) + 1)

23



2
(2sinh(a x) + 2cosh(a x))log(sinh(a x) + cosh(a x) - 1) + sinh(a x)
+

2
- cosh(a x) + 1

2a sinh(a x) + 2a cosh(a x)
Type: Expression Integer

24



/ dx
cosh az(1 + sinh ax)

/ 1 1 ! 1+ sinhax —|—1t 1 az
=—In|{—— —tan" e
coshaz(l +sinhaz) 2a cosh ax a

()+=

)Jclear all

12 [1]:14.601

--S 54
aa:=integrate(1/(cosh(a*x)*(1+sinh(a*x))) ,x)

--R 2cosh(a x) - 2sinh(a x) - 2
--R sinh(a x) - cosh(a x) sinh(a x) - cosh(a x)

--R 2atan(sinh(a x) + cosh(a x))
--R Type: Union(Expression Integer,...)
--S 55

bb:=1/(2%a)*log((1+sinh(a*x))/cosh(a*x))+1/a*atan(%e” (a*x))

--R sinh(a x) + 1 ax
--R log(-————————--—- ) + 2atan(%e )

--R Type: Expression Integer
--S 56
cc:=aa-bb

--R  (3)
--R sinh(a x) + 1 2cosh(a x)

--R cosh(a x) sinh(a x) - cosh(a x)
--R - 2sinh(a x) - 2 ax

--R log(-———=———————————————- ) + 2atan(sinh(a x) + cosh(a x)) - 2atan(%e )
--R sinh(a x) - cosh(a x)

25



--R Type: Expression Integer

--S 57
dd:=expandLog cc

--R Type: Expression Integer

--S 58
atanrule:=rule(atan(x) == -%i/2*log((1+%i*x)/(1-%i*x)))

--3S 59
ee:=atanrule dd

--R - %e + %i - sinh(a x) - cosh(a x) + %i

--R Type: Expression Complex Integer
--S 60
ff:=expandlLog ee

-—-R (N
--R %i log(sinh(a x) + cosh(a x) + %i) - %i log(sinh(a x) + cosh(a x) - %i)

--R ax ax

26



--R - %i log(lhe + %1) + %i log(le

--R 2a

--S 61 14:601 Schaums and Axiom agree
gg:=complexNormalize ff

27

- %i)

Type: Expression Complex Integer

Type: Expression Complex Integer



/ dx
sinh azx(cosh ax + 1)

13 [1]:14.602

/" 1 1 In tanh &% n 1
= —Intanh — + ———
sinhaz(coshaxr +1) 2a 2 2a(coshazx +1)

(F)+=
)Jclear all

--S 62
aa:=integrate(1/(sinh(a*x)*(cosh(a*x)+1)),x)

--R 2 2
--R - sinh(a x) + (- 2cosh(a x) - 2)sinh(a x) - cosh(a x) - 2cosh(a x)

--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2
--R (sinh(a x) + (2cosh(a x) + 2)sinh(a x) + cosh(a x) + 2cosh(a x) + 1)

--R log(sinh(a x) + cosh(a x) - 1)
--R 2sinh(a x) + 2cosh(a x)

--R 2 2
--R 2a sinh(a x) + (4a cosh(a x) + 4a)sinh(a x) + 2a cosh(a x)

--R 4a cosh(a x) + 2a

--R Type: Union(Expression Integer,...)
--3 63

bb:=1/(2%a)*log(tanh((a*x)/2))+1/(2*ax(cosh(a*x)+1))

--R ax

--R (cosh(a x) + 1)log(tanh(---)) + 1

--R 2a cosh(a x) + 2a
--R Type: Expression Integer
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2
(- cosh(a x) - 1)sinh(a x)
+
2 3
(- 2cosh(a x) - 4cosh(a x) - 2)sinh(a x) - cosh(a x) - 3cosh(a x)
+
- 3cosh(a x) - 1
ax
log(tanh(---))
2
2
(- cosh(a x) - 1)sinh(a x)
+
2 3
(- 2cosh(a x) - 4cosh(a x) - 2)sinh(a x) - cosh(a x) - 3cosh(a x)
+
- 3cosh(a x) - 1
log(sinh(a x) + cosh(a x) + 1)
2 2
(cosh(a x) + 1)sinh(a x) + (2cosh(a x) + 4cosh(a x) + 2)sinh(a x)
+
3 2
cosh(a x) + 3cosh(a x) + 3cosh(a x) + 1
log(sinh(a x) + cosh(a x) - 1)
2 2
- sinh(a x) + cosh(a x) -1

(2a cosh(a x)

(4a cosh(a x)

2
6a cosh(a x)

2
+ 2a)sinh(a x)

2 3
+ 8a cosh(a x) + 4a)sinh(a x) + 2a cosh(a x)

+ 6a cosh(a x) + 2a
Type: Expression Integer
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--E

--S 65
coshcuberule:=rule(cosh(x) "3 == 1/4*cosh(3*x)-3/4*cosh(x))

--R 3 cosh(3x) - 3cosh(x)
--R (4) cosh(x) == —————————————

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--5 66

dd:=coshcuberule cc

--R  (5)

--R 2

--R (- 4cosh(a x) - 4)sinh(a x)

--R 2
--R (- 8cosh(a x) - 16cosh(a x) - 8)sinh(a x) - cosh(3a x)

--R 2
--R - 12cosh(a x) - 9cosh(a x) - 4

--R ax
--R log(tanh(---))
--R 2

--R 2
--R (- 4cosh(a x) - 4)sinh(a x)

--R 2
--R (- 8cosh(a x) - 16cosh(a x) - 8)sinh(a x) - cosh(3a x)

--R 2
--R - 12cosh(a x) - 9cosh(a x) - 4

--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2
--R (4cosh(a x) + 4)sinh(a x) + (8cosh(a x) + 16cosh(a x) + 8)sinh(a x)

--R 2
--R cosh(3a x) + 12cosh(a x) + 9cosh(a x) + 4

--R log(sinh(a x) + cosh(a x) - 1)
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--R 2 2
--R - 4sinh(a x) + 4cosh(a x) - 4

--R 2
--R (8a cosh(a x) + 8a)sinh(a x)

--R 2
--R (16a cosh(a x) + 32a cosh(a x) + 16a)sinh(a x) + 2a cosh(3a x)

--R 2
--R 24a cosh(a x) + 18a cosh(a x) + 8a
--R Type: Expression Integer

--S 67
sinhsqrrule:=rule(sinh(x) "2 == 1/2%cosh(2*x)-1/2)

--R 2 cosh(2x) - 1
--R (6) sinh(x) == —-——==——————-

--R Type: RewriteRule(Integer,Integer,Expression Integer)

--S 68
ee:=sinhsqrrule dd

-k (7
--R 2
--R (- 8cosh(a x) - 16cosh(a x)

8)sinh(a x) - cosh(3a x)

--R 2
--R (- 2cosh(a x) - 2)cosh(2a x) 12cosh(a x) - T7cosh(a x) - 2

--R ax
--R log(tanh(---))
--R 2

--R 2

--R (- 8cosh(a x) - 16cosh(a x) 8)sinh(a x) - cosh(3a x)

--R 2
--R (- 2cosh(a x) - 2)cosh(2a x) 12cosh(a x) - T7cosh(a x) - 2

--R log(sinh(a x) + cosh(a x) + 1)
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--R 2
--R (8cosh(a x) + 16cosh(a x) + 8)sinh(a x) + cosh(3a x)

--R 2
--R (2cosh(a x) + 2)cosh(2a x) + 12cosh(a x) + 7cosh(a x) + 2

--R log(sinh(a x) + cosh(a x) - 1)

--R 2
--R - 2cosh(2a x) + 4cosh(a x) - 2

--R 2
--R (16a cosh(a x) + 32a cosh(a x) + 16a)sinh(a x) + 2a cosh(3a x)

--R 2
--R (4a cosh(a x) + 4a)cosh(2a x) + 24a cosh(a x) + 14a cosh(a x) + 4a
--R Type: Expression Integer

--S 69
coshsqrrule:=rule(cosh(x) "2 == 1/2*cosh(2*x)+1/2)

R 2 cosh(2x) + 1
—-R  (8) cosh(x) == —————————n

--R Type: RewriteRule(Integer,Integer,Expression Integer)

--S 70
ff:=coshsqrrule ee

--R  (9)

--R ax

--R - log(tanh(---)) - log(sinh(a x) + cosh(a x) + 1)
--R 2

--R log(sinh(a x) + cosh(a x) - 1)

--R Type: Expression Integer

-5 71 14:602 Schaums and Axiom agree
gg:=complexNormalize ff

--R

--R (10) ©
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/ dx
sinh ax(cosh ax — 1)

14 [1]:14.603

l/‘ 1 1 In tanh & 1
=——Intanh — - ———
sinh az(cosh ax — 1) 2a 2 2a(coshax — 1)

(F)+=
)Jclear all

--S 72
aa:=integrate(1/(sinh(a*x)*(cosh(a*x)-1)),x)

--R 2 2
--R (sinh(a x) + (2cosh(a x) - 2)sinh(a x) + cosh(a x) - 2cosh(a x) + 1)

--R log(sinh(a x) + cosh(a x) + 1)

--R 2 2
--R - sinh(a x) + (- 2cosh(a x) + 2)sinh(a x) - cosh(a x) + 2cosh(a x)

--R -1
--R log(sinh(a x) + cosh(a x) - 1)
--R - 2sinh(a x) - 2cosh(a x)

--R 2 2
--R 2a sinh(a x) + (4a cosh(a x) - 4a)sinh(a x) + 2a cosh(a x)

--R - 4a cosh(a x) + 2a

--R Type: Union(Expression Integer,...)
--3 73

bb:=-1/(2xa)*1log(tanh((a*x)/2))-1/(2*a*x(cosh(a*x)-1))

--R ax

--R (- cosh(a x) + 1)log(tanh(---)) - 1

--R 2a cosh(a x) - 2a
--R Type: Expression Integer
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2 2

(cosh(a x) - 1)sinh(a x) + (2cosh(a x) - 4cosh(a x) + 2)sinh(a x)

3
cosh(a x)

a X

2
- 3cosh(a x) + 3cosh(a x) -1

log(tanh(---))

2

2 2

(cosh(a x) - 1)sinh(a x) + (2cosh(a x) - 4cosh(a x) + 2)sinh(a x)

3
cosh(a x)

2
- 3cosh(a x) + 3cosh(a x) -1

log(sinh(a x) + cosh(a x) + 1)

2

(- cosh(a x) + 1)sinh(a x)

2 3

(- 2cosh(a x) + 4cosh(a x) - 2)sinh(a x) - cosh(a x)

+

- 3cosh(a x) + 1

log(sinh(a x) + cosh(a x) - 1)

2

2

sinh(a x) - cosh(a x) + 1

2

(2a cosh(a x) - 2a)sinh(a x)

2
(4a cosh(a x)

- 6a cosh(a x)

2

- 8a cosh(a x) + 4a)sinh(a x) + 2a cosh(a x)

+ 6a cosh(a x) - 2a

+ 3cosh(a x)

3

Type: Expression Integer
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--8 75
coshcuberule:=rule(cosh(x) "3 == 1/4*cosh(3*x)-3/4*cosh(x))

--R 3 cosh(3x) - 3cosh(x)
--R (4) cosh(x) == ——————————————————-

--R Type: RewriteRule(Integer,Integer,Expression Integer)

--S 76
dd:=coshcuberule cc

--R (5)
--R 2 2
--R (4cosh(a x) - 4)sinh(a x) + (8cosh(a x) - 16cosh(a x) + 8)sinh(a x)

--R 2
--R cosh(3a x) - 12cosh(a x) + 9cosh(a x) - 4

--R ax
--R log(tanh(---))
--R 2

--R 2 2
--R (4cosh(a x) - 4)sinh(a x) + (8cosh(a x) - 16cosh(a x) + 8)sinh(a x)

--R 2
--R cosh(3a x) - 12cosh(a x) + 9cosh(a x) - 4

--R log(sinh(a x) + cosh(a x) + 1)

--R 2
--R (- 4cosh(a x) + 4)sinh(a x)

--R 2
--R (- 8cosh(a x) + 16cosh(a x) - 8)sinh(a x) - cosh(3a x)

--R 2
--R 12cosh(a x) - 9cosh(a x) + 4

--R log(sinh(a x) + cosh(a x) - 1)
--R 2 2
--R 4sinh(a x) - 4cosh(a x) + 4

--R /
--R 2

36



--R (8a cosh(a x) - 8a)sinh(a x)

--R 2
--R (16a cosh(a x) - 32a cosh(a x) + 16a)sinh(a x) + 2a cosh(3a x)

--R 2
--R - 24a cosh(a x) + 18a cosh(a x) - 8a
--R Type: Expression Integer

--S 77
sinhsqrrule:=rule(sinh(x) "2 == 1/2%cosh(2*x)-1/2)

--R 2 cosh(2x) - 1
--R (6) sinh(x) == ———————————-

--R Type: RewriteRule(Integer,Integer,Expression Integer)

--S 78
ee:=sinhsqrrule dd

--R (7
--R 2
--R (8cosh(a x) - 16cosh(a x) + 8)sinh(a x) + cosh(3a x)

--R 2
--R (2cosh(a x) - 2)cosh(2a x) 12cosh(a x) + T7cosh(a x) - 2

--R ax
--R log(tanh(---))
--R 2

--R 2
--R (8cosh(a x) - 16cosh(a x) + 8)sinh(a x) + cosh(3a x)

--R 2
--R (2cosh(a x) - 2)cosh(2a x) 12cosh(a x) + 7cosh(a x) - 2

--R log(sinh(a x) + cosh(a x) + 1)

--R 2
--R (- 8cosh(a x) + 16cosh(a x) - 8)sinh(a x) - cosh(3a x)

R 2
--R (- 2cosh(a x) + 2)cosh(2a x) + 12cosh(a x) - 7cosh(a x) + 2
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--R log(sinh(a x) + cosh(a x) - 1)

--R 2
--R 2cosh(2a x) - 4cosh(a x) + 2

--R 2
--R (16a cosh(a x) - 32a cosh(a x) + 16a)sinh(a x) + 2a cosh(3a x)

--R 2

--R (4a cosh(a x) - 4a)cosh(2a x) - 24a cosh(a x) + 14a cosh(a x) - 4a
--R Type: Expression Integer

--S 79
coshsqrrule:=rule(cosh(x) "2 == 1/2*cosh(2*x)+1/2)

-R 2 cosh(2x) + 1
—-R  (8) cosh(x) == ———————————n

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--S 80

ff:=coshsqrrule ee

-k (9

--R ax

--R log(tanh(---)) + log(sinh(a x) + cosh(a x) + 1)

--R 2

--R - log(sinh(a x) + cosh(a x) - 1)

--R Type: Expression Integer

--S 81 14:603 Schaums and Axiom agree
gg:=complexNormalize ff

--R (10) ©
--R Type: Expression Integer

) spool
)lisp (bye)
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