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1 [1]:14.615 /coth ax dx

/coth ar = 1 Insinh az
a

(*)=
)spool schaum3l.output
)set message test on
)set message auto off
)clear all

--S51

aa:=integrate(coth(a*x),x)

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

--R Type: Union(Expression Integer,...)
--5 2

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

--R log(sinh(a x))

--R Type: Expression Integer
--S 3

cc:=aa-bb

--R 2sinh(a x)

--R - log(sinh(a x)) + log(- ————————————————————- ) —ax
--R sinh(a x) - cosh(a x)

--R Type: Expression Integer

--S 4
dd:=expandLog cc
--R



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

--R Type: Expression Integer
--S 5 14:615 Schaums and Axiom differ by a constant

ee:=complexNormalize dd

--R - log(- 1) + log(- 2)

--R Type: Expression Integer



2 [1]:14.616 /coth2 ax dx

cothax
/ coth? az = x —
a

()=
)Jclear all

--S 6
aa:=integrate(coth(a*x)~2,x)

--R a sinh(a x)

--R Type: Union(Expression Integer,...)
--S 7

bb:=x-coth(a*x)/a

--R - coth(a x) + a x

--R Type: Expression Integer

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

--3 9 14:616 Schaums and Axiom differ by a constant
dd:=complexNormalize cc

--R Type: Expression Integer



3 [1]:14.617 /coth3 ax dz

coth? ax

1
/coth3 ar = — Insinh ax —
a 2a

()+=
)Jclear all

--S 10
aa:=integrate(coth(a*x)"3,x)

--R (1)

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

__R +

--R 3 4 2
--R (4cosh(a x) - 4cosh(a x))sinh(a x) + cosh(a x) - 2cosh(a x) + 1

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

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

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

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

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

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

--R 3 4 2
--R (4a cosh(a x) - 4a cosh(a x))sinh(a x) + a cosh(a x) - 2a cosh(a x) + a
--R Type: Union(Expression Integer,...)

--S 11
bb:=1/a*log(sinh(a*x)-coth(a*x)~2)/(2*a)
--R



--R 2

--R Type: Expression Integer

--S 12 14:617 Axiom cannot simplify this expression
cc:=aa-bb

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

--R 3 4 2
--R (- 4cosh(a x) + 4cosh(a x))sinh(a x) - cosh(a x) + 2cosh(a x) -1

--R 2
--R log(sinh(a x) - coth(a x) )

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

--R 2 2

--R (12a cosh(a x) - 4a)sinh(a x)

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

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

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

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

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

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



2

2 2

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

2 4
2a sinh(a x)

2
(8a cosh(a x)

3

2 3 2 2 2
+ 8a cosh(a x)sinh(a x) + (12a cosh(a x) - 4a )sinh(a x)

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

Type: Expression Integer

2



1]:14.618 coth” ax csch?az dx
[1]

th’n+1
/coth" ax cschaz = _con av
(n+ 1a
()+=

)Jclear all

--S 13
aa:=integrate(coth(a*x) “n*csch(a*x) "2,x)

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

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

--S 14
bb:=-coth(ax*x) " (n+1)/((n+1)*a)

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

--S 15
cc:=aa-bb

--R  (3)

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

--R n+1

--R sinh(a x)coth(a x)

--R /

--R (a n + a)sinh(a x)

--R Type: Expression Integer
--E

--S 16



dd:=expandLog cc

--R (4

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

--R +

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

--R n+1
--R sinh(a x)coth(a x)

--R /

--R (a n + a)sinh(a x)

--R

--E

--S 17 14:618 Schaums and Axiom agree
ee:=complexNormalize dd

10

Type: Expression Integer

Type: Expression Integer



dx

h2
5 [1:14.619 [O L%

coth ax

cschaz 1
= ——Incothax
cothax a

()=
)Jclear all

--S 18

aa:=integrate(csch(a*x) "2/coth(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 19

bb:=-1/a*log(coth(axx))

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

--S 20
cc:=aa-bb

--R  (3)

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

--R  log(coth(a x)) - log(- ————————————————————- ) + log(- ————————————————————- )
--R sinh(a x) - cosh(a x) sinh(a x) - cosh(a x)

--R Type: Expression Integer

--5 21

dd:=expandLog cc

--R

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

11



--R Type: Expression Integer

--S 22 14:619 Schaums and Axiom agree
ee:=complexNormalize dd

--R Type: Expression Integer

12



d
6 [1]:14.620 /Coﬂim dz

1 1
/ = —Incoshax

cothax a

(F)+=
)Jclear all

--S 23

aa:=integrate(1/coth(a*x),x)

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

--S 24
bb:=1/a*log(cosh(a*x))

--R log(cosh(a x))

--3 25
cc:=aa-bb

--R - log(cosh(a x)) + log(- —-——---

a Xx

Type: Union(Expression Integer,...)

Type: Expression Integer

2cosh(a x)
——————————————— ) - ax

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

--S 26
dd:=expandLog cc

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

13

Type: Expression Integer

log(- 2) - a x



--R Type: Expression Integer
--8 27 14:620 Schaums and Axiom differ by a constant
ee:=complexNormalize dd

--R - log(- 1) + log(- 2)

--R Type: Expression Integer

7 [11:14.621 [ wcothax da

1 3 5 1 n—122an 2n+1
/xcothaxzcﬂ{ax+mg)—(ax) _|_( ) (az) +}

225 (2n 4 1)!

()=
)Jclear all

--S 28 14:621 Axiom cannot compute this integral
aa:=integrate(x*coth(a*x) ,x)

-—-I (D | %0 coth(%0 a)d%D

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

14



8 [1]:14.622 /xcoth2 axr dz

2

; ccothar 1
/a:coth2 azr =~ TEOAT + — Insinh ax

2 a a?

(F)+=
)Jclear all

--S 29
aa:=integrate(x*coth(a*x) "2,x)

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

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

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

--R 2 2 2 22
--R (a x - 4a x)cosh(a x) - ax

--R 2 2 2 2 2 2
--R 2a sinh(a x) + 4a cosh(a x)sinh(a x) + 2a cosh(a x) - 2a
--R Type: Union(Expression Integer,...)

--S 30
bb:=x"2/2-(x*coth(a*x)/a)+1/a"2xlog(sinh(a*x))

--R 22
--R 2log(sinh(a x)) - 2a x coth(a x) + a x

--R Type: Expression Integer

--S 31
cc:=aa-bb
--R

-R (3

15



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

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

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

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

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

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

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

--S 32
dd:=expandLog cc

--R (4)
--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))

R 2
--R (a x coth(a x) + log(- 2) - 2a x)sinh(a x)

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

--R 2 2
--R (a x cosh(a x) - a x)coth(a x) + (log(- 2) - 2a x)cosh(a x) - log(- 2)

--R 2 2 2 2 2 2

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

16



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

--R 2 cosh(2x) - 1
--R (5) sinh(x) == —-——==——————-

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

--S 34
ee:=sinhsqrrule dd

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

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

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

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

--R 2a x

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

--8 35
coshsqrrule:=rule(cosh(x) "2 == 1/2*cosh(2x*x)+1/2)

--R 2 cosh(2x) + 1
--R (7) cosh(x) == ———————————o

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

--S 36

ff:=coshsqrrule ee

--R

--R  (8)

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

17



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

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

--S 37
sinhcoshrule:=rule(sinh(x)*cosh(y) == 1/2#(sinh(x+y)+sinh(x-y)))

-1 %L sinh(y + x) - Y%L sinh(y - x)
-—-I (9) %L cosh(y)sinh(x) == ———————————————m——m——

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

--S 38
gg:=sinhcoshrule ff

--R (10

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

__R +

--R (a x coth(a x) + log(- 2) - 2a x)sinh(2a x)

__R +

--R (a x cosh(2a x) - a x)coth(a x) + (log(- 2) - 2a x)cosh(2a x) - log(- 2)

--R 2 2 2

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

--S 39 14:622 Schaums and Axiom differ by a constant
hh:=complexNormalize gg

--R - log(- 1) + log(- 2)

--R Type: Expression Integer

18



coth ax
9 [1]:14.623 [—— du
T
. 3 no2n 2n—1
I S I N 2.
x ax 3 135 (2n —1)(2n)!
()+=
)clear all
--S 40 14:623 Axiom cannot compute this integral
aa:=integrate(coth(a*x)/x,x)
--R
--R
--R X
--I ++ coth(%0 a)
--I (@ | = d%0
--I ++ %0
--R Type: Union(Expression Integer,...)
--E

19



10 [1):14.624 | . dxth dz
p + g coth ax

1 P q :
/p+qmmmn:phﬂf_a@z—f)m@$mm$+qm%wm

(*)+=

)Jclear all
--S 41

aa: =integrate(1/ (p+q*COth(a*X) ) ’X)

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

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

--S 42
bb:=(p*x)/(p~2-q~2)-q/(ax(p~2-q~2) ) *log(p*sinh (a*x)+q*cosh(a*x))

--R q log(p sinh(a x) + q cosh(a x)) - ap x

--R Type: Expression Integer

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

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

--R Type: Expression Integer

20



--S 44
dd:=expandLog cc

--R (4

--R - q log(p sinh(a x) + q cosh(a x)) - q log(sinh(a x) - cosh(a x))
__R +

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

--R 2 2
--R aq -ap
--R Type: Expression Integer

--S 45 14:624 Schaums and Axiom differ by a constant
ee:=complexNormalize dd

--R q log(2) - 2q log(- 1)

--R Type: Expression Integer

11 [1):14.625 [ coth” az da

th" 1
/coth" ax = _coth 9 + /coth”f1 ax
a(n—1)

()+=
)Jclear all

--S 46 14:625 Axiom cannot compute this integral
aa:=integrate(coth(a*x) "n,x)

--R ++ n

--I (1) |  coth(%0 a) d%0

--R ++

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

) spool
)1lisp (bye)

21
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