$SPAD /input schaum23.input

Timothy Daly
June 15, 2008



Contents

1 [1]:14.461
2 [1]:14.462
3 [1]:14.463
4 [1]:14.464
5 [1]:14.465
6 [1]:14.466
7 [1]:14.467
8 [1]:14.468
9 [1]:14.469
10 [1]:14.470

— Y S S S Y Y e e —

cscar dr

csc? ax dx

csc® ax dx

csc” ax cot ax dx

<Y

8
U
8

Q
o2}
)
:
8

T cscax dx

cscaxr

dx

]

xesc? ax dx

dx
q + pcscax

csc” ar dx

dxr

13

14

15

15

16

18

23



1 [1]:14.461 /CSC ax dx

1 1 ax
cscax = — In(cscax — cot ax) = — Intan —
a a 2

(*)=
)spool schaum23.output
)set message test on
)set message auto off
)clear all

--S 1
aa:=integrate(csc(a*x) ,x)

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

--S 2
bbl:=1/a*xlog(csc(a*x)-cot (axx))

--R log(csc(a x) - cot(a x))
--R Type: Expression Integer

--S 3
bb2:=1/a*log(tan((a*x)/2))

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

--R Type: Expression Integer

--S 4
ccl:=aa-bbl
--R



--R Type: Expression Integer

--S b5
cotrule:=rule(cot(a) == cos(a)/sin(a))

--R (5) cot(a)

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

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

--R Type: Expression Integer

-S 7
cscrule:=rule(csc(a) == 1/sin(a))

--R  (7) csc(a) == -————-

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--S 8

eel:=cscrule ddil

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

--R Type: Expression Integer



9
:=expandLog eel

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

Type: Expression Integer

10
:=complexNormalize ff1l

Type: Expression Integer
11
:=aa-bb2

ax sin(a x)

Type: Expression Integer

12

(12) tan(a) == --——--
cos(a)
Type: RewriteRule(Integer,Integer,Expression Integer)

13
:=tanrule cc2

ax
sin(——-)
sin(a x) 2



log(-=—=====-——-- ) - log(-==———- )
cos(a x) + 1 a x
cos(---)
2
(13) ===
a
Type: Expression Integer
14
:=expandLog dd2
ax ax
log(sin(a x)) - log(sin(---)) - log(cos(a x) + 1) + log(cos(---))
2 2
(14) ==
a
Type: Expression Integer
15 14:461 Schaums and Axiom agree
:=complexNormalize ee2
(15) ©
Type: Expression Integer



2 [1]:14.462 /CSC2 ax dx

9 cot ax
csc’axr = —
a

()=
)Jclear all

--S 16
aa:=integrate(csc(a*x)"2,x)

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

--S 17
bb:=-cot(a*xx)/a

--R Type: Expression Integer
--S 18

cc:=aa-bb

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

--R a sin(a x)

--R Type: Expression Integer

--S 19
cotrule:=rule(cot(a) == cos(a)/sin(a))

--R  (4) cot(a)



dd:=cotrule cc

--R () 0
--R Type: Expression Integer



3 [1]:14.463 /CSC3 ax dr

3 cscaxcotar 1 ax
csc” ax = ——————— + — Intan —
2a 2a 2

()=
)Jclear all

--S 21
aa:=integrate(csc(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 22
bb:=-(csc(a*x)*cot (a*x))/(2*a)+1/(2xa)*log(tan((a*x)/2))

--R ax
--R log(tan(---)) - cot(a x)csc(a x)

--R Type: Expression Integer

--S 23
cc:=aa-bb

--R  (3)

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

--R 2
--R (cos(a x) - 1)cot(a x)csc(a x) + cos(a x)

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



--E

--S 24
cotrule:=rule(cot(a) == cos(a)/sin(a))

--R  (4) cot(a) == -——-—-

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

--35 25
dd:=cotrule cc

--R  (5)
--R 2 a X
--R (- cos(a x) + 1)sin(a x)log(tan(---))

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

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

--R 2

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

--S 26

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

--R (6) tan(a) == --—-—-

--R Type: RewriteRule(Integer,Integer,Expression Integer)
--S 27

ee:=tanrule dd

--R (7T

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

10



--R cos(a x) + 1

--R ax

--R sin(---)

--R 2 2

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

--R cos(---)

--R 2

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

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

--S 28
cscrule:=rule(csc(a) == 1/sin(a))

--R (8) csc(a) == —————-

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

--3 29
ff:=cscrule ee

--R (9

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

--R ax

--R sin(---)

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

--R cos(---)

--R 2

--R - cos(a x)

--R /
--R 2 2

11



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

--S 30
gg:=expandLog ff

--R  (10)
--R 2 2
--R (cos(a x) - 1)sin(a x) log(sin(a x))

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

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

--R 2 2 ax 2 3

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

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

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

--S 31 14:463 Schaums and Axiom agree
hh:=complexNormalize gg

--R (11) o
--R Type: Expression Integer

12



4 [1]:14.464 /CSC" ax cot ar dx

cscax

csc” ax cotaxr = —
na

(*)4=

)Jclear all

--8 32
aa:=integrate(csc(a*x) "n*cot (a*x) ,x)

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

--S 33
bb:=-csc(a*x) "n/(n*a)

: Expression Integer



--R Type: Expression Integer
--E

--S 35 14:464 Schaums and Axiom agree

normalize cc

--R Type: Expression Integer

d
5 [1:14.465 [ du

1 cosar
cscazr a

()=
Jclear all

--S 36
aa:=integrate(1/csc(a*x),x)

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

--S 37

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

--R Type: Expression Integer

--S 38 14:465 Schaums and Axiom agree
cc:=aa-bb

--R Type: Expression Integer
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6 [1]:14.466 /xcsc ax dx
B (ax)®  T(ax)® 2(22"~t —1)B, (az)?*"*!

/xcscaa: {cw:—i— 13 + 1300 + 2n 1 1) +
)

)clear all

--5 39 14:466 Axiom cannot compute this integral

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

--R

--R

--R X

--R ++

--I () | JH csc(}H a)d%H

--R ++

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

--E

7 (114467 [T da
X

2(22n—1 _ 1)Bn(ax)2"_1

ecscar 1 (ax)  T(ax)?

/ z a6 T T (2n — 1)(2n)! L
(4=

)clear all

--S 40 14:467 Axiom cannot compute this integral

aa:=integrate(csc(a*x)/x,x)

--R

--R

--R X

--I ++ csc(¥H a)

--I (D | = d’%H

-1 ++ %H

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

--E
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8

<>I<

[1]:14.468 /xcsc2 ax dx

9 rcotar 1 .
xrcsear = — + — Insinax
a a?

)+=
)Jclear all

--S 41
aa:=integrate(x*csc(a*x)~2,x)

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

--S 42
bb:=-(x*cot(a*x))/atl/a"2xlog(sin(a*x))

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

--R Type: Expression Integer

--S 43

cc:=aa-bb

--R  (3)

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

--R cos(a x) + 1

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

--R a sin(a x)
--R Type: Expression Integer
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--E
--S 44

cotrule:=rule(cot(a) == cos(a)/sin(a))

--R  (4) cot(a) == -——-—-

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

--S 45
dd:=cotrule cc

--R Type: Expression Integer

--S 46 14:468 Schaums and Axiom differ by a constant
ee:=expandLog dd

--R Type: Expression Integer
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d
9 [1]:14.469 /+5” dz
q + pescax

/" 1 oz pu/ 1
q+pcscar  q q) p+gsinax

()=
)Jclear all

--S 47

aa:=integrate(1/(gq+p*csc(a*x)),x)

-k (1)
--R [

--R log

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

--R +

--R 2 3 3 2 3 2
--R (pq -plsin(ax) + (@ -pqgcos(ax) +q -pgq

--R q sin(a x) + p

--R aq\l-q +p

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

18



--E

--S 48

t1:=integrate(1/(p+q*sin(a*x)),x)

--S 49

(2)
[
log
TR — +
2 2 2 |2 2
(p q sin(a x) + (@ - plcos(ax) +qg)l\lg - p
+
2 3 3 2 3 2
(-pgq +plsin(ax) + (-q +pqcos(ax) —-q +pgq
/
q sin(a x) + p
/
e +
| 2 2
a\lg -p
e +
| 2 2
(p sin(a x) + q cos(a x) + @)\l-q +p
2atan (=== =— )
2 2 2 2
(@ - plcos(ax) +q -p
el ]
B +
| 2 2
a\l- g +0p

Type: Union(List Expression Integer,..

bbl:=x/q-p/q*tl.1

(3

log
2 2 2 |2 2

(p q sin(a x) + (@ - p dcos(ax) + g )\lg -p
+

19
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2 3 3 2 3 2
(-pq +plsin(ax) + (-q +paqglcos(ax) - q +pgq
/
q sin(a x) + p
+
o +
| 2 2
ax\lg -p
/
o +
| 2 2
aaq\lg -p
Type: Expression Integer
50
:=x/q-p/q*t1.2
Fommm o +
[ 2 2 Fommmm e +
(p sin(a x) + q cos(a x) + @\I-q +p | 2 2
2p atan(-——-—-————————-—m ) +ax\l-q +p
2 2 2 2
(g - plcos(ax) +q -p
(4) ==
o +
| 2 2
aq\l-q +p
Type: Expression Integer
51
:=aa.l-bbl
(5
P
*
log
to—m— - +
2 2 2 |2 2
(p g sin(a x) + (@ - plcos(ax) +q)l\lqg -p
+
2 3 3 2 3 2
(pgq -plsin(ax) + (q -pqcos(ax)+q -pgq
/

q sin(a x) + p

20



+
p
log
o +
2 2 2 |2 2
(p q sin(a x) + (g - plcos(ax) +g)\lg -p
+
2 3 3 2 3 2
(-pqgq +plsin(ax) + (-q +paqglcos(ax) -q +pgq
/
q sin(a x) + p
/
o +
| 2 2
aqg\lg -p
Type: Expression Integer
52
:=aa.2-bbl
(6
Fommm +
[ 2 2
P\l-q +p
log
o +
2 2 2 |2 2
(p q sin(a x) + (@ - plcos(ax) +q)l\lq -p
+
2 3 3 2 3 2
(-pgq +plsin(ax) + (-q +pqglcos(ax) —-q +pgq
/
q sin(a x) + p
+
pomm - +
oo + | 2 2
| 2 2 (p sin(a x) + q cos(a x) + Q\l- g +p
2p\lq - p atan(-——-------———----—————mo oo )
2 2 2 2
(g - plcos(ax) +q -p
/
o + - +
| 2 2 |2 2



aq\l-q +p \lg -p
Type: Expression Integer
53
:=aa.1-bb2
(7
fommm +
[ 2 2
P\l-q +p
*x
log
to—————- +
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) + (@ - pcos(ax) +qg -pgq
/
q sin(a x) + p
+
e +
o + I 2 2
| 2 2 (p sin(a x) + q cos(a x) + @\I-gq +p
- 2p\lg - p atan(-———=======mmmmmmmmmmm o )
2 2 2 2
(@ -plcos(ax) +q -p
/
pom e +

Type: Expression Integer
54 14:469 Schaums and Axiom agree
:=aa.2-bb2
(8 0

Type: Expression Integer
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10 [1]:14.470 /csc” ax dx

" csc"?azrcotar  n—2 -
cschar = — + csc azx
a(n—1) n—1

(*)+=

)Jclear all

--S 55 14:470 Axiom cannot compute this integral
aa:=integrate(csc(a*x) "n,x)

--R ++ n
-I (D | csc(YH a) d¥%H
--R ++

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

) spool
)1lisp (bye)
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