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1 [1]:14.339 /Sin ax dz

. cos ax
smar = —
a

(*)=
)spool schauml7.output
)set message test on
)set message auto off
)clear all

--S51
aa:=integrate(sin(a*x),x)

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

--S 2

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

--R Type: Expression Integer

--3 3 14:339 Schaums and Axiom agree
cc:=aa-bb

--R Type: Expression Integer



2 [1]:14.340 /xsin axr dx

. sinaxr xcosaxr
rsinaxr = 5 —
a a

()=
)Jclear all

--S 4
aa:=integrate(x*sin(a*x),x)

--R Type: Union(Expression Integer,...)
--8 5

bb:=sin(a*x)/a"2-(x*cos(a*x))/a

--R sin(a x) - a x cos(a x)

--R Type: Expression Integer

--S 6 14:340 Schaums and Axiom agree
cc:=aa-bb

--R Type: Expression Integer



3

<>/<

[1]:14.341 /x2 sinazr dx

2 . 2z 2 x?
xmwzﬁﬂmm—ﬁ—f(mm
a a a

)+=
)Jclear all

-8 7

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

--R 22

--R Type: Union(Expression Integer,...)
--S 8
bb:=(2%x)/a"2*sin(a*x)+(2/a"3-x"2/a) *cos (a*x)

--R 2 2
--R 2a x sin(a x) + (- a x + 2)cos(a x)

--R Type: Expression Integer

--S 9 14:341 Schaums and Axiom agree
cc:=aa-bb

--R Type: Expression Integer



4

<>/<

[1]:14.342 /x3 sinazr dx

/3, 322 6 . 6z 2?

r’sinax = | — — — | sinaz + [ — — — ] cosax
a? at a3 a

=

)Jclear all

--S 10
aa:=integrate(x~3*sin(a*x) ,x)

--R 2 2 33
--R (3a x - 6)sin(a x) + (- a x + 6a x)cos(a x)

--R Type: Union(Expression Integer,...)
--S 11
bb:=((3*x"2) /a"2-6/a"4) *sin(a*x)+(6*x/a~3-x"3/a)*cos (a*x)

--R 2 2 33
--R (3a x - 6)sin(a x) + (- ax + 6a x)cos(a x)

--R Type: Expression Integer

--S 12 14:342 Schaums and Axiom agree
cc:=aa-bb

--R Type: Expression Integer



5 [1:14.343 [ da

xT
: 3 5
s
nar _ (ax) n (az)®
x 33! 55!
()+=
)clear all
--S 13 14:343 Schaums and Axiom agree by definition
aa:=integrate(sin(x)/x,x)
--R
--R
--R (1) Si(x)
--R Type: Union(Expression Integer,...)
--E

6 [1:14.344 [T du
X

sin ax sin ax cosar
2 +a
T T T

()+=

)Jclear all

--S 14 14:344 Axiom cannot compute this integral
aa:=integrate(sin(a*x)/x"2,x%)

--R X
-1 ++ sin(%4I a)

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



dx

sin ax

7 [1:14.345

1 1
/ = —In(cscax — cot ax) =

sin ax a

(F)+=
)Jclear all

--S 15
aa:=integrate(1/sin(a*x),x)

--S 16
bb:=1/a*log(tan((a*x)/2))

--R ax
--R log(tan(---))

--R ax

--S 18
dd:=complexNormalize cc
--R

1l t
—Intan —
2

14:345 Schaums and Axiom agree

axr
a

Type: Union(Expression Integer,...)

Type: Expression Integer

Type: Expression Integer



--R Type: Expression Integer

8 [1]:14.346 /m

sin ax
3 5 2n—1 2n+1
/ I :12{a$+(ax) +7(aaj) +”'+2(2 1)B,(ax) +}
sinax  a 18 1800 (2n+1)!
()+=
)clear all
--5 19 14:346 Axiom cannot compute this integral
aa:=integrate(x/sin(a*x) ,x)
--R
--R
--R X
-1 ++ A
-I @ | diI
--I ++  sin(%I a)
--R Type: Union(Expression Integer,...)
--E

10



9

<>I<

[1]:14.347 /sin2 ax dx

. 9 T  sin2az
sin“ar = - —
2 4a

)+=
)Jclear all

--S 20
aa:=integrate(sin(a*x)~2,x)

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

--S 21
bb:=x/2-sin(2xax*x)/ (4*a)

--R - sin(2a x) + 2a x

--R Type:

--S 22
cc:=aa-bb

--R sin(2a x) - 2cos(a x)sin(a x)

--R Type:

--S 23 14:347 Schaums and Axiom agreee
dd:=complexNormalize cc

--R Type:

11

Expression Integer

Expression Integer

Expression Integer



10 [1]:14.348 /:Usin2 ax dx

o x?  zsin2axr  cos2ax
rsin®ar = — — —
4 da 8a?

()+=
)Jclear all
--S 24

aa:=integrate(x*sin(a*x)~2,x)

--R 2 2 2

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

--S 25
bb:=x"2/4-(x*sin(2*ax*xx) )/ (4*a)-cos (2*ax*xx)/(8*xa~2)

--R 2 2
--R - 2a x sin(2a x) - cos(2a x) + 2a x

--R Type: Expression Integer

--R Type: Expression Integer

--8 27 14:348 Schaums and Axiom differ by a constant
dd:=complexNormalize cc

--R

--R 1

12



--R Type: Expression Integer

11 [1:14.349  [sin®ax do

3

. 3 cos ax cos® ax
sin® ar = — +
a 3a

(F)+=
Jclear all

--S 28
aa:=integrate(sin(a*x)"3,x)

--R 3
--R cos(a x) - 3cos(a x)

--R Type: Union(Expression Integer,...)
--S 29

bb:=-cos(a*x)/a+cos(a*xx) ~3/(3*a)

--R 3

--R cos(a x) - 3cos(a x)

--R Type: Expression Integer

--3 30 14:349 Schaums and Axiom agree
cc:=aa-bb

--R Type: Expression Integer

13



12 [1]:14.350  [sin'ax do

= 8 4a 32a

.4 3z sin2ax = sindax
sin +

()=
)Jclear all

--5 31

aa:=integrate(sin(a*x)"4,x)

--R 3
--R (2cos(a x) - bcos(a x))sin(a x) + 3a x

--R Type: Union(Expression Integer,...)
--5 32
bb:=(3*x) /8-sin(2*a*x) / (4*a) +sin(4*ax*x)/(32%a)

--R sin(4a x) - 8sin(2a x) + 12a x

--R Type: Expression Integer

--R 3
--R - sin(4a x) + 8sin(2a x) + (8cos(a x) - 20cos(a x))sin(a x)

--R Type: Expression Integer

--S 34 14:350 Schaums and Axiom agree
dd:=complexNormalize cc

--R Type: Expression Integer

14



d
13 [1]:14.351 [

sin“ ax

1 1
— = ——cotax
sin” ax a

()=
)Jclear all

--S 35
aa:=integrate(1/sin(a*x)"2,x)

--R a sin(a x)
--R Type: Union(Expression Integer,...)

--S 36
bb:=-1/a*cot (a*x)

--R Type: Expression Integer
--S 37

cc:=aa-bb

--R cot(a x)sin(a x) - cos(a x)

--R a sin(a x)

--R Type: Expression Integer

--S 38 14:351 Schaums and Axiom agree
dd:=complexNormalize cc

--R Type: Expression Integer

15



d
14 [1]:14.352 [

sin® ax

1 cosar 1 ar
= — +—lntan?

sin® az 2asinaz  2a

()=
)Jclear all

--S 39
aa:=integrate(1/sin(a*x)"3,x)

--R 2 sin(a x)
--R (cos(a x) - 1log(-———-------- ) + cos(a x)
--R cos(a x) + 1

--R 2a cos(a x) - 2a
--R Type: Union(Expression Integer,...)

--S 40
bb:=-cos(a*x)/(2*a*sin(a*x) "2)+1/(2*a)*log(tan((a*x)/2))

--R 2 a x
--R sin(a x) log(tan(---)) - cos(a x)

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

--S 41
cc:=aa-bb

--R (3)
--R 2 2 ax
--R (- cos(a x) + 1)sin(a x) log(tan(---))

--R 2 2 sin(a x) 2 3
--R (cos(a x) - 1)sin(a x) log(-—-—--—--—--—- ) + cos(a x)sin(a x) + cos(a x)
--R cos(a x) + 1

16



--R - cos(a x)

--R /

--R 2 2

--R (2a cos(a x) - 2a)sin(a x)

--R Type: Expression Integer

--S 42
dd:=expandlLog cc

--R (4)

--R 2 2 ax
--R (- cos(a x) + 1)sin(a x) log(tan(---))
--R 2

--R 2 2
--R (cos(a x) - 1)sin(a x) log(sin(a x))

--R 2 2 2
--R (- cos(a x) + 1)sin(a x) log(cos(a x) + 1) + cos(a x)sin(a x)

--R 3
--R cos(a x) - cos(a x)

--R 2 2
--R (2a cos(a x) - 2a)sin(a x)
--R Type: Expression Integer

--S 43 14:352 Schaums and Axiom agree
ee:=complexNormalize dd

--R Type: Expression Integer

17



15 [1]:14.353 /sinpx sinqz dx

/Sinm singr = SR —r sin(p+q)z

(*)+=

)Jclear all

--S 44
aa:=integrate(sin(p#*x)*sin(q*x) ,x)

--R Type: Union(Expression Integer,...)
--S 45
bb:=sin((p-q)*x)/ (2% (p-q) ) -sin((p+q) *x) / (2*(p+q))

--R (- q + p)sin((q + p)x) + (q + p)sin((q - p)x)

--R Type: Expression Integer
--S 46

cc:=aa-bb

-k (3

--R (q - p)sin((q + p)x) + 2p cos(p x)sin(q x) + (- q - p)sin((q - p)x)

__R +
--R - 2q cos(q x)sin(p x)

--R Type: Expression Integer

--S 47 14:353 Schams and Axiom agree
dd:=complexNormalize cc

18
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Type: Expression Integer



dx
16 [1]:14.354 /Hm

(F)+=
)Jclear all

--S 48

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

--R - 2cos(a x) - 2

--R Type: Union(Expression Integer,...)
--S 49

bb:=1/axtan(}pi/4+(a*x)/2)

--R 2a x + Ypi

--R Type: Expression Integer
--S 50
cc:=aa-bb

--R 2a x + Jpi

--R a sin(a x) - a cos(a x) - a
--R Type: Expression Integer

--S 51 14:354 Schaums and Axiom differ by a constant
dd:=complexNormalize cc

20



21

Type: Expression Integer



d
17 [1]:14.355 e
1 —sinax

(/ T xt (ﬂ_%ax)+_21 . <w am)
—— = —tan(— + — —In sin{— — —
1 —sinax a 4 2 a? 4 2

(F)+=

)Jclear all

--S b2
aa:=integrate(x/(1-sin(ax)),x)

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

--S 53
bb:=x/a*tan(}pi/4+(a*x)/2)+2/a"2*x1log(sin(%pi/4-(a*x)/2))

--R 2a x - %pi 2a x + Jpi

--R Type: Expression Integer

--S 54 14:355 Axiom cannot simplify this expression
cc:=aa-bb

--R  (3)

R 2a x - Jpi
--R (- 4sin(ax) + 4)log(- sin(-----—---—- )

--R 2a x + %pi 2 2
--R (- 2a x sin(ax) + 2a x)tan(--—----—-—--- ) —ax

--R 2 2
--R 2a sin(ax) - 2a

22



23

Type: Expression Integer



dx
18 [1]:14.356 /HSW

l/ 1 1t (W ax)
— = ——tan|(- — —
1+ sinax a 4 2
()=

)Jclear all

--5 55
aa:=integrate(1/(1+sin(ax)),x)

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

--S 56
bb:=-1/a*tan (%pi/4-(a*x)/2)

--R Type: Expression Integer

--S 57
cc:=aa-bb

--R 2a x - Kpi

--R a sin(ax) + a
--R Type: Expression Integer

--S 58
tanrule:=rule(tan(a/b) == sin(a)/cos(b))

--R (4) tan(-) == -————-

24



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

--S 59 14:356 Axiom cannot simplify this expression
dd:=tanrule cc
--R (- sin(ax) - 1)sin(2a x - %pi) + a x cos(4)

--R a cos(4)sin(ax) + a cos(4)
--R Type: Expression Integer

25



d
19 [1]:14.357 e
14 sinax

(/ €T xta (W ax)+_2l y (ﬂ_+az>
- = ——tan(— — — —In sin(—+ —
1+ sinax a 4 2 a? 4 2
()=

)Jclear all

--S 60
aa:=integrate(x/(1+sin(a*x)),x)

--R sin(a x) + cos(a x) + 1

--R (- sin(a x) - cos(a x) - 1)log(-——--——--—--—- ) + a x sin(a x)
--R cos(a x) + 1

--R - axcos(ax)-ax
--R 2 2 2

--R a sin(a x) + a cos(a x) + a
--R Type: Union(Expression Integer,...)

--S 61
bb:=-x/a*xtan(%pi/4-(a*x)/2)+2/a"2*log(sin(%pi/4+(a*x)/2))

--R 2a x + Ypi 2a x - %pi

--R Type: Expression Integer

--5 62 14:257 Axiom cannot simplify this expression
cc:=aa-bb

--R

--R (3

--R sin(a x) + cos(a x) + 1

26



(2sin(a x) + 2cos(a x) + 2)log(-——————---—-—-

cos(a x) + 1

+
2a x + Jpi
(- 2sin(a x) - 2cos(a x) - 2)log(sin(---------- ))
4
+
2
(- sin(a x) - cos(a x) - 1)log(-——————-—-—-
cos(a x) + 1
+
2a x - %pi
(- a x sin(a x) - a x cos(a x) - a x)tan(—————-———- ) + a x sin(a x)
4
+
- axcos(ax)-ax
2 2 2

a sin(a x) + a cos(a x) + a

27

Type: Expression Integer



dx
20 [1]:14.358 /(1_8111%)2

1 1 T  azr 1 3 (T QT
(1 —sinax)? - gtan (7—’—7) T (7—’—7)
(F)+=

)Jclear all

--S 63
aa:=integrate(1/(1-sin(a*x))"2,x)

R 2
--R (3cos(a x) + 3)sin(a x) + cos(a x) - 4cos(ax) - 5

--R (3a cos(a x) + 6a)sin(a x) + 3a cos(a x) - 3a cos(a x) - 6a
--R Type: Union(Expression Integer,...)

--S 64
bb:=1/(2%a) *tan (%pi/4+(a*x)/2)+1/(6%a)*tan(%pi/4+(a*xx)/2)"3

R 2a x + Ypi 3 2a x + Ypi
--R tan(--—------- ) + 3tan(-———-—-———- )

--R Type: Expression Integer

--3 65
cc:=aa-bb

--R  (3)
--R 2 2a x + %pi 3
--R ((- cos(a x) - 2)sin(a x) - cos(a x) + cos(a x) + 2)tan(—————————- )

--R 2 2a x + Y%pi
--R ((- 3cos(a x) - 6)sin(a x) - 3cos(a x) + 3cos(a x) + 6)tan(—————————-

--R 2
--R (6cos(a x) + 6)sin(a x) + 2cos(a x) - 8cos(a x) - 10
--R /

28



--R 2
--R (6a cos(a x) + 12a)sin(a x) + 6a cos(a x) - 6a cos(a x) - 12a
--R Type: Expression Integer

--S 66

tanrule:=rule(tan(a) == sin(a)/cos(a))

--R (4) tan(a) == --—-—-

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--S 67

dd:=tanrule cc

--R (&)

- R 2a x + Ypi 3
--R (- cos(a x) - 2)sin(————--—--—- )

--R 2a x + %pi 2 2a x + Ypi 2 2a x + Jpi
--R (- 3cos(—————————- ) cos(a x) - 6cos(—————————- ) J)sin(—————————- )

--R 2a x + %pi 3 2a x + %pi 3

--R 6cos (———==----- ) cos(a x) + 6cos(-———==———= )

--R 2 2a x + Y%pi 3

--R (- cos(a x) + cos(a x) + 2)sin(-———-——--——- )

--R 2a x + %pi 2 2 2a x + Jpi 2
--R - 3cos(-————————- ) cos(a x) + 3cos(————————-- ) cos(a x)

29



--R 4

--R 2a x + %pi 3 2 2a x + %pi 3 2a x + %pi 3
--R 2cos(-—=—===—--- ) cos(a x) - 8cos(—————=—--- ) cos(a x) - 10cos(———====——- )

--R 2a x + %pi 3 2a x + %pi 3
--R (6a cos(———————-—- ) cos(a x) + 12a cos(——————-—-- ) J)sin(a x)

--R 2a x + Ypi 3 2 2a x + %pi 3
--R 6a cos(—————————- ) cos(a x) - 6a cos(—————————- ) cos(a x)

--R 2a x + %pi 3
--R - 12a cos(-—————————- )

--R Type: Expression Integer

--S 68

sindiffrule2:=rule(sin((a-b)/4) == sin(a/4)*cos(b/4)-cos(a/4)*sin(b/4))

--R

--R b-a a b b a

-1 (6) - %K sin(----- == - %K cos(-)sin(-) + %K cos(-)sin(-)

--R 4 4 4 4 4

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

--3 69
ee:=sindiffrule2 dd
--R (7

—R 2a x + Ypi 3
--R (- cos(a x) - 2)sin(-——-——--—---—- )

--R 2a x + %pi 2 2a x + Ypi 2 2a x + Jpi
--R (- 3cos(———=—————- ) cos(a x) - 6cos(—————————- ) J)sin(—————————- )

--R 2a x + Ypi 3 2a x + Ypi 3
R 6cos(-=====---= ) cos(a x) + 6cos(-————————- )

30



-R 2 2a x + %pi 3
--R (- cos(a x) + cos(a x) + 2)sin(-—----—--- )

--R 2a x + %pi 2 2 2a x + %pi 2
--R - 3cos(—————————- ) cos(a x) + 3cos(—————————- ) cos(a x)

--R 2a x + %pi 3 2 2a x + %pi 3 2a x + %pi 3
--R 2cos(———————-—- ) cos(a x) - 8cos(—————————- ) cos(a x) - 10cos(———————-—- )

--R 2a x + %pi 3 2a x + pi 3
--R (6a cos(—————————- ) cos(a x) + 12a cos(—————————- ) Jsin(a x)

--R 2a x + %pi 3 2 2a x + %pi 3
--R 6a cos(-—-—-—-—————- ) cos(a x) - 6a cos(———-———--—- ) cos(a x)

--R Type: Expression Integer

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

-3 71
ff:=sincuberule ee

31



9

2
((cos(a x) + 2)sin(a x) + cos(a x) - cos(a x) - 2
2a x + %pi 2
((= 12cos(-======——- ) - 3)cos(a x) - 24cos(
4
*
2a x + Ypi
sin(---------- )
4
+
2a x + %pi 3 2a x + Ypi
24cos(=====——-—- ) cos(a x) + 24cos(-——---——-- )
4 4
sin(a x)
2a x + %pi 2 2
(- 12cos(-——=——=——- ) - 3)cos(a x)
4
+
2a x + %pi 2 2a x
(12cos (=======--- ) + 3)cos(a x) + 24cos(-——--
4
2a x + Ypi
sin(---------- )
4
2a x + Jpi 3 2 2a x + Ypi 3
8cos (———————-—- ) cos(a x) - 32cos(—————---—- ) cos
4 4
2a x + Jpi 3
- 40cos(-———-————- )
4
2a x + Ypi 3 2a x + Ypi
(24a cos(--====---- ) cos(a x) + 48a cos(-----———-——-
4 4
2a x + %pi 3 2 2a x + Ypi
24a cos(--------—- ) cos(a x) - 24a cos(--—-—-——---

32

6a x + 3%pi

)sin(-—------

2a x + %pi 2

3

+ %pi 2

(a x)

3
) D)sin(a x)

3
) cos(a x)

- 6)



--R 4 4

--R 2a x + %pi 3
--R - 48a cos(-——-—--—--- )

--R Type: Expression Integer

--S 72 14:358 Schaums and Axiom differ by a constant
complexNormalize %

--R 2
--R 10 --
--R 3a
--R Type: Expression Integer

33



dx
21 [1]:14.359 /(1+sinaaz)2

k/ 1 1 mn(ﬁ am) 1 ¢ 3(W ax)
e ——— Lo a3 (L2
(1 +sinax)? 2a 4 2 6a 4 2
{(*)+=

)Jclear all

--S 73
aa:=integrate(1/(1+sin(a*x))"2,x)

--R 2
--R (- 3cos(a x) - 3)sin(a x) + cos(a x) - 4cos(a x) - 5

--R (3a cos(a x) + 6a)sin(a x) - 3a cos(a x) + 3a cos(a x) + 6a
--R Type: Union(Expression Integer,...)

--S 74
bb:=-1/(2*a)*xtan(%pi/4-(a*x)/2)-1/(6*a)*tan(%pi/4-(a*x)/2)"3

--R Type: Expression Integer

--3 75
cc:=aa-bb

--R  (3)
--R 2 2a x - %pi 3
--R ((- cos(a x) - 2)sin(a x) + cos(a x) - cos(a x) - 2)tan(—————————- )

--R 2 2a x - %pi
--R ((- 3cos(a x) - 6)sin(a x) + 3cos(a x) - 3cos(a x) - 6)tan(—————————-

--R 2
--R (- 6cos(a x) - 6)sin(a x) + 2cos(a x) - 8cos(a x) - 10
--R /

34



--R 2
--R (6a cos(a x) + 12a)sin(a x) - 6a cos(a x) + 6a cos(a x) + 12a
--R Type: Expression Integer

--S 76
tanrule:=rule(tan(a) == sin(a)/cos(a))
--R (4) tan(a) == -————-

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

-8 77
dd:=tanrule cc
--R  (5)

~R 2a x - Ypi 3
--R (- cos(a x) - 2)sin(——------—- )

--R 2a x - %pi 2 2a x - Ypi 2 2a x - pi
--R (- 3cos(—————————- ) cos(a x) - 6cos(—————————- ) J)sin(—————————- )

--R 2a x - %pi 3 2a x - %pi 3
--R - 6cos(--——-——-—- ) cos(a x) - 6cos(-——-——-——- )

--R (cos(a x) - cos(a x) - 2)sin(-——-——-——- )

--R 2a x - %pi 2 2 2a x - pi 2
--R 3cos(—————————- ) cos(a x) - 3cos(—————————- ) cos(a x)
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--R 4

--R 2a x - %pi 3
--R 2cos (--————---- ) ¢

2 2a x - %pi 3 2a x - %pi 3
os(a x) - 8cos(-————————- ) cos(a x) - 10cos(-=-—--—----- )

--R 2a x - %pi 3 2a x - pi 3

--R 2a x -

--3 78

--3 79
ee:=sindiffrule2 dd

--R (7

--R R
--R (- 3\|2 cos(

--R (- 2cos(a x)

--) cos(a x) + 12a cos(-————--———- ) J)sin(a x)

%pi 3 2 2a x - %pi 3
-—-) cos(a x) + 6a cos(—————————- ) cos(a x)

Type: Expression Integer

a b b a
== - %U cos(-)sin(-) + %U cos(-)sin(-)
4 4 4 4
Type: RewriteRule(Integer,Integer,Expression Integer)

2a x - %pi 2 +=+ 2a x - %pi 2 a x
—————————— ) cos(a x) - 6\|2 cos(-——-—-----) )sin(---)
4 4 2

2a x - %pi 3
- 4)sin(-——---—---- )

R —t 2a x - Y%pi 2 ax 2a x - %pi 3

--R (3\12 cos(--

———————— ) cos(---) - 12cos(----------) )cos(a x)
4 2 4
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R —t 2a x - Ypi 2 ax 2a x - %pi 3
--R 6\ |2 cos(--—-——-—--- ) cos(-—-) - 12cos(-————————- )
--R 4 2 4

--R sin(a x)

--R +-+ 2a x - %pi 2 +-+ 2a x - %pi 2 ax
--R (- 3\I2 cos(———==---—- ) cos(a x) - 6\|2 cos(———————-—- ) J)sin(---)
--R 4 4 2

R 2 2a x - %pi 3
--R (2cos(a x) - 2cos(a x) - 4)sin(-——--—---——- )

--R 2a x - %pi 2 2 2a x - pi 2a x - %pi 3 2
--R 6cos (—————---——- ) cos(a x) sin(--—-—----——- ) + 4cos(—————--——- ) cos(a x)

--R +—+ 2a x - %pi 2 ax 2a x - %pi 3
--R (3\I2 cos(—=—=====--- ) cos(---) - 16cos(———==—=-—-- ) Jdcos(a x)
--R 4 2 4

--R +-+ 2a x - %pi 2 ax 2a x - %pi 3
--R 6\12 cos(-——--——--- ) cos(---) - 20cos(---—---——- )
--R 4 2 4

--R 2a x - %pi 3 2a x - hpi 3

--R (12a cos(—————-————- ) cos(a x) + 24a cos(—————————- ) J)sin(a x)

--R 2a x - %pi 3 2 2a x - %pi 3
--R - 12a cos(-———————-- ) cos(a x) + 12a cos(-——-—-—------ ) cos(a x)

--R 2a x - %pi 3

--R 24a cos(-——-—----- )

--R Type: Expression Integer
--S 80

sincuberule:=rule(sin(a)”3 == 3/4*sin(a)-1/4*sin(3%a))

--R 3 - sin(3a) + 3sin(a)
--R (8) sin(a) == ——————————————————



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

--3 81
ff:=sincuberule ee

--R 9
--R 2 6a x - 3%pi
--R ((cos(a x) + 2)sin(a x) - cos(a x) + cos(a x) + 2)sin(-———————-—- )

--R +—+ 2a x - hpi 2 +—+ 2a x - Jpi 2 a x
--R (- 6\I2 cos(-———----—- ) cos(a x) - 12\[2 cos(-—---—-——- ) )sin(---)
--R 4 4 2

--R (- 3cos(a x) - 6)sin(—————---——- )

--R +—+ 2a x - %pi 2 ax 2a x - %pi 3
--R (6\I2 cos(——====—--- ) cos(---) - 24cos(—————————- ) Jcos(a x)
--R 4 2 4

--R +—+ 2a x - %pi 2 ax 2a x - %pi 3

--R 12\ |2 cos(-—————---- ) cos(---) - 24cos(-—————---- )

--R 4 2 4

--R sin(a x)

--R +-+ 2a x - hpi 2 +—+ 2a x - %pi 2 ax
--R (- 6\|2 cos(——————--—- ) cos(a x) - 12\|2 cos(~——————--—- ) Jsin(---)
--R 4 4 2
--R 2a x - %pi 2 2 2a x - Jpi
--R ((12cos(———==—————- ) + 3)cos(a x) - 3cos(a x) - 6)sin(————----—- )

--R 2a x - %pi 3 2
--R 8cos(—————————- ) cos(a x)

--R +—+ 2a x - %pi 2 ax 2a x - %pi 3
--R (6\l2 cos(-—====——-- ) cos(---) - 32cos(————————-- ) Jcos(a x)
--R 4 2 4

--R +—+ 2a x - %pi 2 ax 2a x - %pi 3
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--R 12\ 12 cos(-——=——-——- ) cos(---) - 40cos(-—-——---—-- )
--R 4 2 4

--R 2a x - %pi 3 2a x - hpi 3

--R (24a cos(———==—---- ) cos(a x) + 48a cos(————————-- ) Jsin(a x)

--R 2a x - %pi 3 2 2a x - %pi 3
--R - 24a cos(-————————- ) cos(a x) + 24a cos(———------- ) cos(a x)

--R Type: Expression Integer

--3 82 14:359 Schaums and Axiom differ by a constant
complexNormalize %

--R 2
--R (100 - --
--R 3a
--R Type: Expression Integer
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dx
22 [1]:14.360 /WW

2 ¢ _1ptan%ax—%q
an
1 a\/p* —q4 VP — ¢
/erqsinax: 1 < 2 2)
In

ptan%az-%q«— q p
av/q? — p? ptan%ax—ﬁ—q—l— Vg% — p?

()=
Jclear all

--S 83
aa:=integrate(1/(p+g*sin(a*x)),x)

--R (D
--R [
--R log

--R 2 2 2 |2 2

--R (p q sin(a x) + (@ - plcos(ax) +gq)l)\lg -p

--R +

--R 2 3 3 2 3 2
--R (-pgq +plsin(ax) + (-q +pqcos(ax) ~-q +pgq

--R q sin(a x) + p

--R Type: Union(List Expression Integer,..
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bbl:=2/(a*sqrt(p~2-q~2))*atan((p*tan(a*x/2)+q)/sqrt(p~2-q~2))

--R Type: Expression Integer

--5 85
bb2:=1/(a*sqrt(q~2-p~2) ) *log((p*tan((a*x)/2)+q-sqrt(q~2-p~2))/(pxtan((a*xx)/2)+q+sqrt(q

--R | 2 2 ax

--R | 2 2 ax

--R Type: Expression Integer
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(p g sin(a x) + (@ - plcos(ax) +qg)l\lg -p
+
2 3 3 2 3 2
(-pq +plsin(ax) + (-q +pqcos(ax) -q +pgq
/
q sin(a x) + p
+
a x
to————— + p tan(---) + q
| 2 2 2
- 2\lq - p atan(-——-—-—-------——- )
e +
2 2
\l-q +p
/
Fommm o e +
2 2 |2 2
a\l-q +p \lg -p
Type: Expression Integer
87
:=aa.2-bbl
(5)
R + a x
[ 2 2 p tan(---) + q
(p sin(a x) + q cos(a x) + @)\l-q +p 2
- 2atan(-——————————————m ) - 2atan(-—-----————-—- )
2 2 2 2 tmmmmm e +
(g - plcos(ax) +q -p | 2 2
\-q +p
Fommm o +
[ 2 2
a\l-q +p
Type: Expression Integer
88
:=aa.1-bb2
(6
log
Fo—m +
2 2 2 |2 2
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(p g sin(a x) + (@ - p Jcos(ax) +q)l\lg -p
+
2 3 3 2 3 2
(-pq +plsin(ax) + (-q +pqcos(ax) —-q +pgq
/
q sin(a x) + p
+
Fommm e +
| 2 2 a x
-\lg -p +ptan(-—) +gq
2
- log(——————————————————— )
Fomm +
| 2 2 ax
\lg - p +ptan(-—) +q
2
/
o +
| 2 2
a\lg -p
Type: Expression Integer
89
:=aa.2-bb2
(7
o +
| 2 2 ax
Fommmmomo- *+  -Nlg -p +ptan(-—) +gq
| 2 2 2
- \l-gq +p log(-———————=—==—mmmmmmmmmm e )
o +
| 2 2 ax
\lg - p +ptan(-—) +gq
2
+
fom— +
o + | 2 2
| 2 2 (p sin(a x) + q cos(a x) + Q)\l- g +p
- 2\lqg - p atan(-——————————————m—m o )
2 2 2 2
(g - plcos(ax) +q -p
/
oo + - +
| 2 2 |2 2



--R a\l-q +p \lg -p
--R Type: Expression Integer

--S 90
dd2:=ratDenom cc2
--R  (8)

--R ax | 2 2

--R Type: Expression Integer
--S 91

atanrule2:=rule(atan(x) == 1/2*%i*(log(1-%i*x)-log(1+%i*x)))

--R 1 1

--R (9) atan(x) == - - %i log(%i x + 1) + - %i log(- %i x + 1)

--R 2 2
--RType: RewriteRule(Integer,Complex Fraction Integer,Expression Complex Fraction Inte;

--S 92
ee2:=atanrule2 dd2

--R (10)

--R 1 | 2 2 2 2



aq

(%1 p sin(a x) + %i q cos(a x) + %i @d\l-q +p

2 2 2 2
(@ - plcos(ax) +q -p

2 2 2 2
(g - plcos(ax) +q -p

(- %i p sin(a x) - %i q cos(a x) - %i @d\l-q + p

2 2 2 2
(g - plcos(ax) +q -p

2 2 2 2
(g - plcos(ax) +q -p

1 | 2 2 2 2

-ap
Type: Expression Complex Fraction Integer
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--S 93
ff2:=expandlog ee2

--R (1D

--R | 2 2 1 | 2 2 2 2
--R - %i\l- q +p log((p tan(- ax) +g)\l-q +p +%iq - %ip)
--R 2

--R | 2 2 1 | 2 2 2 2
--R %i\l- q + p log((p tan(- ax) + Y\l-q +p -%iq + %ip)
--R 2

--R (p sin(a x) + q cos(a x) + 9)\l-q +p
--R +

--R 2 2 2 2
--R (hiq -%iplcos(ax) +%iq - %ip

--R (p sin(a x) + q cos(a x) + @)\I-q +p

--R 2 2 2 2
--R (-%iq +%i plcos(ax) - %iq +%ip

--R aq -ap
--R Type: Expression Complex Fraction Integer
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gg2:=numer (££2) /denom (££2)
--R (12)

--R | 2 2 1 | 2 2 2 2
--R - %i\l- q +p log((p tan(- ax) + 9)\l-q +p +%iq - %ip)
--R 2

--R | 2 2 1 | 2 2 2 2
--R %i\l- q + p log((p tan(- ax) + d\l-q +p -%iq + %ip)
--R 2

--R (p sin(a x) + q cos(a x) + @)\l-q +p
--R +

--R 2 2 2 2
--R (Jiq -%iplcos(ax) +%iq - %ip

--R (p sin(a x) + q cos(a x) + Qd\l-q + p
--R +

--R 2 2 2 2
--R (-%iq +%iplcos(ax) -%iq +%ip

--R 2 2

--R aq —-ap

--RType: Fraction SparseMultivariatePolynomial(Complex Fraction Integer,Kernel Express
--E

--5 95

hh2:=gg2: :Expression Complex Fraction Integer
--R
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--R (13)

--R | 2 2 1 | 2 2 2 2
--R - %i\l-q +p log((p tan(- ax) + \l-q +p +%iq -%ip)
--R 2

--R | 2 2 1 | 2 2 2 2
--R %i\l- q + p log((p tan(- ax) + )\l-q +p -%iq +%ip)
--R 2

--R (p sin(a x) + q cos(a x) + @d\I-q +p
--R +

--R 2 2 2 2
--R (hiq -%iplcos(ax) +%iq -%ip

--R (p sin(a x) + q cos(a x) + @)\I-q +p
--R +

--R 2 2 2 2
--R (-%i q +%iplcos(ax) -%iq +%ip

--R aq -—ap
--R Type: Expression Complex Fraction Integer

--S 96 14:360 Schaums and Axiom agree

complexNormalize hh2

--R

--R  (14) ©

--R Type: Expression Complex Fraction Integer
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dx
23  [1]:14.361 /(p+qsmax)2

/ 1 _ q cos ax n P / 1
(p+gsinaz)?  a(p? —¢?)(p+gsinaz)  p?—¢*> ) p+gsinazx
()=

Jclear all

--S 97
aa:=integrate(1/(p+g*sin(a*x))~2,x)

--R 1)

--R [

--R 2 3
--R (p q sin(a x) + p )

--R log

--R 2 2 2 |2 2
--R (p q sin(a x) + (g - plcos(ax) +gq)l)\lg -p

--R +

--R 2 3 3 2 3 2
--R (pq -plsin(ax) + (@ -pqcos(ax) +qg -pgq
--R q sin(a x) + p

--R 2 | 2 2
--R (- q sin(ax) ~pqecos(ax) ~-p\lg -p

--R 3 3 22 4 | 2 2
--R (apgq -apgqgsin(ax) +apq -ap)i)\lg -p

--R 2 3 (p sin(a x) + q cos(a x) + Qd\l-q +p
--R (2p q sin(a x) + 2p Jatan(--———-—————————————————————— -
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--R (- g sin(ax) ~pqgqecos(ax) -p\l-gqg +p

--R 3 3 22 4 | 2 2
--R (apgq -apgsin(@ax) +apg -ap)l)\l-qg +p

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

--S 98
tl:=integrate(1/(p+g*sin(a*x)) ,x)

--R (2

--R 2 2 2 |2 2

--R (p q sin(a x) + (g - plcos(ax) +g)l)\lg -p

--R +

--R 2 3 3 2 3 2
--R (-pq +pisin(ax) + (-q +pqcos(ax) —-q +pgq

--R q sin(a x) + p

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

--S 99

bbl:=(g*cos(a*x))/(a*x(p~2-q~2) *(p+g*sin(a*x)))+p/(p~2-q~2)*t1.1
--R

--R  (3)

--R 2

o1



(- pqsin(ax) - p)
*
log
e +
2 2 2 |2 2
(p q sin(a x) + (@ - plcos(ax) +g)l\lg -p
+
2 3 3 2 3 2
(-pgq +pisin(ax) + (-q +pqglcos(ax) -q +pgq
/
q sin(a x) + p
+
o +
| 2 2
- qcos(ax)\lg -p
/
o +
3 2 2 3 |2 2
((agq -apqsin(ax) +apg -ap)l\lg -p
Type: Expression Integer
100
:=(g*cos(a*x))/(ax(p~2-q~2) * (p+q*sin(a*x)))+p/(p"2-q~2) *t1.2
(4)
o +
| 2 2
2 (p sin(a x) + q cos(a x) + @d\I-q +p
(2p q sin(a x) + 2p )atan(-————————————————————— o )
2 2 2 2
(@ - plcos(ax) +q -p
+
Fom +
|2 2
- qcos(ax)\l-q +p
/
e +
3 2 2 3 | 2 2
((aq -apasin(ax) +apq -ap)l\l-q +p
Type: Expression Integer
101
:=aa.l-bbl
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(5)
2
P
log
/
+
2
P
log
/
+
+
|
- q\l
/
2
(apgq
102
:=aa.2-bbil
(6)
2
p\
log

o +
2 2 2 |2 2
(p q sin(a x) + (@ - plcos(ax) +g)l\lg -p
+
2 3 3 2 3 2
(pq -plsin(ax) + (q -pcos(ax) +q -pgq
q sin(a x) + p
o +
2 2 2 |2 2
(p q sin(a x) + (@ - plcos(ax) +q)l\lqg -p
+
2 3 3 2 3 2
(-pgq +plsin(ax) + (-q +pqglcos(ax) —-q +pgq
q sin(a x) + p
——————— +
2 2
qQ - P
o +
3 |2 2
-—ap)\lg -p
Type: Expression Integer
Fo—— +
[ 2 2
I-q +p
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/
+
+
2 |
2p \I
+
+
I
- q\l
/
2
(apgq
103
:=aa.1-bb2
9]
2
p\
log
/
+

o +
2 2 2 |2 2
(p q sin(a x) + (g - plcos(ax) +q)l)\lg -p
+
2 3 3 2 3 2
(-pq +plsin(ax) + (-q +paqglcos(ax) —-q +pgq
q sin(a x) + p
pomm +
——————— + [ 2 2
2 2 (p sin(a x) + q cos(a x) + @\l-q +p
q - p atan(-————————————————m— )
2 2 2 2
(g - plcos(ax) +q -p
————————— + dm——————+
2 2 |2 2
-q *p \lag -p
Fomm + A +
3 | 2 2 | 2 2
—ap)N\l-q +p \lg -p
Type: Expression Integer
fom— +
[ 2 2
I-q +p
o +
2 2 2 |2 2
(p q sin(a x) + (@ - plcos(ax) +q)l\lqg -p
+
2 3 3 2 3 2
(pq -plsin(ax) + (@ - pqcos(ax) +qg -pgq
q sin(a x) + p
o +
+—————— + | 2 2
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212 2 (p sin(a x) + q cos(a x) + @)\l-q +p
- 2p \lg - p atan(-—----———-----———mmm )

2 2 12 2
-a\l-q +p \lg -p
/
dommm— e I +
2 3 | 2 2 |2 2
(apq -ap)\l-qg +p \lg -p
Type: Expression Integer
104 14:361 Schaums and Axiom differ by a constant
:=aa.2-bb2
q
8 - -
2 3
apq -ap

Type: Expression Integer
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dx
24 [1]:14.362 /p2+q2sm2ax

= tan

P2+ g2 sin? ax ap\/p? + ¢ p

/ 1 1 _1 VDP?+ Ptanax

()=
)Jclear all

--S 105
aa:=integrate(1/(p~2+q~2*sin(a*x)~2),x)

--R (D

--R | 2 2
--R p sin(a x)\lq + p

--R (p cos(a x) + 2p cos(a x) + p)\lqg +p

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

--S 106
bb:=1/(a*p*sqrt (p~2+q~2))*atan((sqrt(p~2+q~2)*tan(a*xx))/p)

--R | 2 2
--R tan(a x)\Iq + p
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--R Type: Expression Integer

--R | 2 2 | 2 2
--R tan(a x)\lq + p p sin(a x)\lq + p

--R (p cos(a x) + 2p cos(a x) + p)\lg +p

--R Type: Expression Integer
--3 108

dd:=ratDenom cc

--R (4

--R Fomm—— - + | 2 2

--R e ————— + 2 2 2 2 | 2 2
--R | 2 2 ((2q + p )cos(a x) + 29 + 2p J)sin(a x)\Iq + p

--R (pq +plcos(ax) + (2pq + 2p Jcos(ax) +pg +p
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--R | 2 2 p sin(a x)\lq + p
--R \lqg +p atan(-—--—-——-———————————m - )

--R (29 + 2p Jcos(a x) + 29 + 2p

--R apq t+tap
--R Type: Expression Integer

--S 109
atanrule:=rule(atan(x) == -%i/2*log((1+%i*x)/(1-%i*x)))

--R (6) atan(x) == - ——-——-——-——-——--
--R 2
--R Type: RewriteRule(Integer,Complex Integer,Expression Complex Integer)

--S 110
ee:=atanrule dd

--R  (6)

--R | 2 2
--R %#i\lq + p

--R log

--R | 2 2 2 2 2
--R - psin(a x)\lq +p + (2Jiq + 2Ji p Jcos(a x) + 2Ji q
--R +

--R 2

--R 2%i p

--R | 2 2 2 2 2
--R p sin(a x)\Ilq +p + (2%i q + 2%i p dcos(a x) + 2%i q
--R 2
--R 241 p
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--R | 2 2
--R %#i\lqg + p

--R log

--R 2 2 2 2 | 2 2
--R ((-29 - plcos(ax) -29 - 2p)sin(a x)\Ig + p

--R 2 3 2 2 3
--R (%ipq + %iplcos(ax) + (24ipq + 2%i p dcos(a x)

--R 2 3
--R %ipq +%hip
--R 2 2 2 2 | 2 2

--R ((2q + p dcos(a x) + 29 + 2p Jsin(a x)\Iq + p

--R 2 3 2 2 3
--R (%ipq + %iplcos(ax) + (2%4ipq + 2%i p dcos(a x)

--R 2 3
--R “ipq +%ip

--R Fo————— + | 2 2
--R | 2 2 - tan(a x)\lg +p + %ip

--R | 2 2
--R tan(a x)\lq +p +%ip
--R 2 3

--R 2apq +2ap
--R Type: Expression Complex Integer

--S 111
ff:=expandlLog ee
-k (D

--R | 2 2 | 2 2
--R - %i\lqg + p log(tan(a x)\Iq +p + %i p)
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+

o + o +
| 2 2 | 2 2
%i\lqg + p 1log(tan(a x)\Ilq +p - %i p)
e +
| 2 2
#i\lg +p
log
R +
2 2 2 2 | 2 2
((2q + pJcos(a x) + 29 + 2p J)sin(a x)\lg + p
+
2 3 2 2 3
(Jipq + %iplcos(ax) + (2/hipqgq + 2%i p dcos(ax) + %ipgq
+
3
hip
e +
| 2 2
hi\lq +p
*
log
e +
2 2 2 2 | 2 2
((2q + p Jdcos(a x) + 29 + 2p )sin(a x)\Ilq + p
+
2 3 2 2 3
(-%ipq -%iplcos(ax) + (-2Y%ipqgq - 2%i p )cos(a x)
+
2 3
- %pq -%p
e +
| 2 2
»i\lg +p
do— +
| 2 2 2 2 2 2

log(p sin(a x)\lq +p + (2%i q + 2%i p Jcos(a x) + 2%i q + 2%i p )
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--R %#i\lq + p
--R log

--R | 2 2 2 2 2
--R p sin(a x)\lq +p + (- 2%i q - 2%i p Jcos(a x) - 2%i q

--R | 2 2
--R - %i log(- D\Iq + p

--R 2 3
--R 22 pq +2ap
--R Type: Expression Complex Integer

--S 112
tanrule2:RewriteRule (INT,COMPLEX (INT) ,EXPR(COMPLEX (INT))) :=rule(tan(a) == sin(a)/cos(a

--R (8) tan(a) == -————-
--R cos(a)

--S 113
gg:=tanrule2 ff

--R (9

--R | 2 2
--R %i\lqg + p

--R log

--R 2 2 2 2 | 2 2

--R ((2q + p )cos(a x) + 29 + 2p J)sin(a x)\lq + p

__R +

--R 2 3 2 2 3 2
--R (i pq + %iplcos(ax) + (24ipq + 2%i p Jcos(ax) + %ipgq
__R +

--R 3

--R i p
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+

Fm————— +
| 2 2
%i\lqg + p
*
log
to—— - +
2 2 2 2 | 2 2
((2q + p Jcos(a x) + 29 + 2p J)sin(a x)\lq + p
+
2 3 2 2 3
(-%ipq -%iplcos(ax) + (-2fipqg - 2%i p )cos(a x)
+
2 3
-%ipq -%p
e +
[ 2 2
%i\lqg + p
o +
| 2 2 2 2 2 2

log(p sin(a x)\Iq +p + (2%i q + 2%i p Jcos(a x) + 2Ji q + 2%ip)

o +
| 2 2
%#i\lq + p
*
log
o +
| 2 2 2 2 2
p sin(a x)\Iq +p + (- 2%i q - 2%i p Jcos(a x) - 2%i q
+
2
- 2%ip
o +
o + | 2 2
| 2 2 sin(a x)\lq +p + %i p cos(a x)
- %\lq +p log(-——--—-———————-—————mo———m - )
cos(a x)
o +
Fmm———— + | 2 2 Fmm————
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--R | 2 2 sin(a x)\lq +p - %i p cos(a x) | 2 2
--R %i\lqg + p log(-——-—-----———-m-m——mmmm oo ) - %i log(- D\Iq +p

--R 2 3
--R 2apgq +2ap
--R Type: Expression Complex Integer

--S 114
hh:=expandLog gg

--R (10)

--R | 2 2
--R %i\lqg + p

--R log

--R 2 2 2 2 | 2 2

--R ((2q + p Jcos(a x) + 29 + 2p J)sin(a x)\lq + p

__R +

--R 2 3 2 2 3 2
--R (Jipgq + %iplcos(ax) + (2hipgqg + 2%i p Jcos(ax) + %ipgq
__R +

--R 3

--R %ip

--R | 2 2
--R %i\lqg + p

--R log

--R 2 2 2 2 | 2 2

--R ((2q + p Jcos(a x) + 29 + 2p J)sin(a x)\lq + p

__R +

--R 2 3 2 2 3

--R (-%ipq -%iplcos(ax) + (-2fipqg - 2%i p )cos(a x)

--R 2 3
--R -%ipq -%ip
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--R %i\lqg + p

--R | 2 2 2 2 2 2
--R log(p sin(a x)\Iq +p + (2%i q + 2%i p Jcos(a x) + 2%i q + 2%i p)

--R | 2 2 2 2 2
--R p sin(a x)\Ilq +p + (- 2%iq - 2%i p dcos(a x) - 2%i q

--R | 2 2 | 2 2
--R - %i\lqg + p 1log(sin(a x)\lq + p + %i p cos(a x))

--R | 2 2 | 2 2 | 2 2
--R %i\lq + p log(sin(a x)\lq + p - %i p cos(a x)) - %i log(- D\Iq + p
--R /

--R 2 3

--R 2apg +2ap

--R Type: Expression Complex Integer

--5 115 14:362 Schaums and Axiom differ by a constant
ii:=complexNormalize hh

--R | 2 2

--R 2apq +2ap
--R Type: Expression Complex Integer
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d
25 [1]:14.363 [
p

— ¢?sin? ax
1 _1 VDP?— Ptanax
tan
/ 1 ap\/p* — ¢ p
2 22
pr-gtsmoag 1 | V¢? —p?tanax + p
n
2ap\/? — > \V/@® — p2tanaz —p

()+=
)Jclear all

--S 116
aa:=integrate(1/(p~2-q"2*sin(a*x)"~2),x)

--R (D
R [
--R log

--R 2 2 2 2 2 |2 2
--R ((-q +2pJcos(ax) +qg -p)I\lg -p
--R +

--R 2 3

--R (2p 9 - 2p Jcos(a x)sin(a x)

--R 2 2 2 2
--R qcos(ax) -q +p

--R ((2qg - p dcos(a x) + 29 - 2p Jsin(a x)
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(p cos(a x) + 2p cos(a x) +p)\l-q +p
/
e +
[ 2 2
ap\l-q +p
]
Type: Union(List Expression Integer,...)
117
:=1/(a*xp*sqrt (p~2-q~2)) *atan((sqrt (p~2-q~2) *tan(a*x))/p)
e +
[ 2 2
tan(a x)\I- q +p
atan(--——----———————————- )
P
(2) -
Fommm - +
|2 2
ap\l-q +p
Type: Expression Integer
118
:=1/(2*%axp*sqrt (q~2-p~2) ) *Llog((sqrt(q~2-p~2)*tan(a*x)+p) / (sqrt (q"2-p~2) *tan (a*x) -p).
Fom +
| 2 2
tan(a x)\lgq - p +p
e g )
o +
| 2 2
tan(a x)\lq - p - p
(3) -
o +
| 2 2
2ap\lg -p
Type: Expression Integer
119
:=aa.1-bbl
(4)
pomm +
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\I-q +p
log
2 2 2 2 2 |2 2

((-q +2pJdcos(ax) +q -p)Il\lg -p
+

2 3
(2p q - 2p Jcos(a x)sin(a x)

2 2 2 2
qcos(ax) -q +p

Type: Expression Integer

(p cos(a x) + 2p cos(a x) +p)\l-q +p
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ap\l-q +p
Type: Expression Integer
121
:=aa.1-bb2
)
fo—m— - +
| 2 2
tan(a x)\lq - p +p
- log(-—————————————————- )
et +
| 2 2
tan(a x)\lq - p -p
+
log
Fo—m +
2 2 2 2 2 |2 2
((-q +2p)lcos(ax) +q -p)l\lg -p
+
2 3
(2p 9 - 2p Jcos(a x)sin(a x)
/
2 2 2 2
qcos(ax) - q +p
/
Fm—m +
| 2 2
2a p\lg - p
Type: Expression Integer
122
:=aa.2-bb2
(7
o +
o + | 2 2
| 2 2 tan(a x)\lg - p +p
-\l-q +p log(-——-----————---——————- )
o +
| 2 2
tan(a x)\lqg - p -p
+
e +
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--R Ho—m——m— + [ 2 2
--R | 2 2 p sin(a x)\I- g + p

--R (p cos(a x) + 2p cos(ax) +p)\l-q +p

--R 2a p\l-q +p \lg -p
--R Type: Expression Integer

--S 123
tanrule:=rule(tan(a) == sin(a)/cos(a))

--R (8) tan(a) == --———-

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

--S 124
dd2:=tanrule cc2

--R (9

--R (p cos(a x) + 2p cos(ax) +p)\l-q +p
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--S 126

Type: Expression Integer

:=ratDenom dd2

2 2 2 2 | 2 2

Type: Expression Integer

atanrule:=rule(atan(x) == -%i/2*log((1+}i*x)/(1-%i*x)))
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(11) atan(x) == - ——-————————-——--
2
Type: RewriteRule(Integer,Complex Integer,Expression Complex Integer)
127
:=atanrule ee2
(12)
fommmm +
| 2 2
%i\l- q +p
*
log
fommmm +
| 2 2 2 2
- psin(a x)\I-q +p + (2fiq - 2Ji p Jcos(a x) + 2%i g
+
2
- 2/%ip
/
Fommmm +
| 2 2 2 2 2
p sin(a x)\I-q +p + (2%i q - 2%i p )cos(a x) + 2%i q
+
2
- 2/%ip
+
Fommmm +
oo + |2 2
| 2 2 - sin(a x)\I- q +p + %i p cos(a x)
- %i\l- g +p log(-———————————————-——mmmom o )
fommmm +
| 2 2
sin(a x)\I-q +p + %i p cos(a x)
+
o +
| 2 2
%i\l- q +p
*
log
Fommmm +
2 2 2 2 | 2 2
((- 29 + plcos(ax) -2q + 2p)sin(a x)\I-q +p
+
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2 3 2

(%i pgqg - %i p dcos(a x)
+
2 3
hipaqg -kip
/
2 2 2
((2q - p Jcos(a x) + 2q
+
2 3 2
(Jipgq - %i p )cos(a x)
+
2 3
hipag -kip
/
2 3
2apg -2ap
128
:=expandLog ff2
(13)
————————— +
2 2
%i\l- q + p
*
log
2 2 2
((2q - p Jcos(a x) + 2q
2 3
(%i pgq - %ip dcos(a x)
2 3
hipag -nip
+
e +
[ 2 2
hi\l- q + p
*
log

72

2 3
+ (2% pq - 2%i p dcos(a x)

2 | 2 2
- 2p J)sin(a x)\l-q +p

2 3
+ (2%i pq - 2%i p Jcos(a x)

Type: Expression Complex Integer

2 | 2 2
- 2p J)sin(a x)\I-q +p

2 2 3
+ (2%i pq - 2%i p dcos(a x)



Fom +
2 2 2 2 | 2 2
((2q - pJcos(a x) +29 - 2p )sin(a x)\I-q +p
+
2 3 2 2 3
(-%ipq + %iplcos(ax) + (-2%i pq + 2%i p cos(a x)
+
2 3
-~ hipq +hip
+
Fmm +
| 2 2
%i\l- q +p
*
o +

| 2 2 2 2 2
log(p sin(a x)\I-q +p + (2%4i q - 2%i p Jcos(a x) + 2%i q

- 2/%ip)

2

pomm - +
|2 2
$i\l- q +p
*
log
pommm - +
I 2 2 2 2
p sin(a x)\I-q +p + (- 2%i q + 2%i p dcos(a x) - 2%i q
+
2
2%1i p
+
pommm + o +
| 2 2 | 2 2

%#i\l- q + p log(sin(a x)\I-q +p + %i p cos(a x))

- %i\l- q + p log(sin(a x)\I-q +p - %i p cos(a x))
+
- %1 log(- D\I-q +p

2 3
2apq -2ap

Type: Expression Complex Integer
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--E

--S 129
rootruled4a:RewriteRule (INT,COMPLEX (INT) ,EXPR(COMPLEX (INT))) :=rule(sqrt(p~2-q~2)==sqrt

--R (14) \l-qg +p =\l-g+p\lg+p
--R Type: RewriteRule(Integer,Complex Integer,Expression Complex Integer)

--S 130
hh2:=rootruled4a gg2

--R (15)
__R -

--R %i\l- g+ p \lg + p

--R log

--R 2 2 2 2 +mmmm e + m——e +
--R ((2q - plcos(ax) +29 - 2pJsin(a x)\I-q+p\lg+p
--R +

--R 2 3 2 2 3

--R (i pq - %iplcos(ax) + (2%i pgq - 2%i p Jcos(a x)

--R %#i\l- g+ p \lg + p

--R log

--R 2 2 2 2 b R +
--R ((2qg - pJcos(a x) +2q - 2p)sin(a x)\I-q+p \lg+p
--R +

--R 2 3 2 2 3

--R (-%i pq +%iplcos(ax) + (-2/%ipq + 2%i p )cos(a x)

--R %i\l- q + p \lg + p

--R log
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+

+

o + - + 2 2
p sin(a x)\I- g+ p \lg+p + (2%i q - 2%i p )cos(a x) + 2%i q

*
log
o + +————- + 2 2
p sin(a x)\I- g+ p \lg+p + (- 2%4i q + 2%i p Jcos(a x)
+
2 2
-2%iq + 2%ip
o + = + = R +

%i\l- q + p \lg + p log(sin(a x)\I- g+ p \lg+p + %i p cos(a x))

- %i\l- q + p \lq + p log(sin(a x)\I- g+ p \lqg+p - %i p cos(a x))

- %i log(- D\I-gq+p\lg+p

2 3

2apq —-2ap

131

Type: Expression Complex Integer

14:363 Schaums and Axiom differ by a constant

:=complexNormalize hh2
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26 [1]:14.364 /:Cm sinax dx

/xm Sinar — _x™cosaw N ma:m’12sin ar m(mQ— 1) /a:m” sin
a a a
() +=
)clear all
--S 132 14:364 Axiom cannot compute this integral
aa:=integrate(x"m*sin(a*x) ,x)
--R
--R
--R X
--R ++ m
-—I (1) | sin(%I a)%I a%I
--R ++
--R Type: Union(Expression Integer,...)
--E

27 [1):14.365 [T da
xn

sin ax sin ax n a cos ax
xn (n _ 1)xn—1 n—1 xn—l

()=
)Jclear all

--S 133 14:365 Axiom cannot compute this integral

aa:=integrate(sin(a*x)/x"n,x)

--R X
--I ++ sin(%I a)

--R Type: Union(Expression Integer,...)
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28 [1]:14.366 [ sin"ax dx

n sin" tazcosaxr n—1 . 2
sin” axr = — + sin ax
an n

(F)+=
Jclear all

--S 134 14:366 Axiom cannot compute this integral
aa:=integrate(sin(a*x) "n,x)

--R ++ n
--I (1 | sin(%I a) d%l

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

1
29 [1):14.367 [ da

/ 1 — cos ax +n—2/ 1
sin"ar  a(n—1)sin" taxr n-1J sin" Zax
()+=

)Jclear all

--S 135 14:367 Axiom cannot compute this integral
aa:=integrate(1/(sin(a*x)) "n,x)

--I sin(%I a)
--R Type: Union(Expression Integer,...)

(s



d
30 [1:14.368 [ -

sinax

/ T _ —X COS ax 1 n—2 / T
sinmar a(n—1)sin" taz a?(n—1)(n—2)sin" 2ax n—1) sin" ?ax

()=
)Jclear all

--5 136 14:368 Axiom cannot compute this integral
aa:=integrate(x/sin(a*x) "n,x)

-1 sin(%I a)
--R Type: Union(Expression Integer,...)

) spool
)1lisp (bye)
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