Maple 2018.2 Integration Test Results
on the problems in "5 Inverse trig functions/5.5 Inverse secant"

Test results for the 48 problems in "5.5.1 u (at+b arcsec(c x)) " n.txt"

Problem 4: Result more than twice size of optimal antiderivative.
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Problem 5: Result more than twice size of optimal antiderivative.
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Problem 6: Result more than twice size of optimal antiderivative.
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Problem 7: Result more than twice size of optimal antiderivative.
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Problem 10: Result more than twice size of optimal antiderivative.
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Problem 11: Result more than twice size of optimal antiderivative.
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Problem 18: Result more than twice size of optimal antiderivative.
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Problem 23: Result more than twice size of optimal antiderivative.
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Problem 25: Result more than twice size of optimal antiderivative.
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Problem 26: Result is not expressed in closed-form.
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Problem 27: Result is not expressed in closed-form.
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Problem 28: Result is not expressed in closed-form.
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Problem 29: Result is not expressed in closed-form.
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\/(C’2d+2\/€(62d+6) +Ze)d
c4d4(62d+e)
R I_C;_xz]
Ib\/—(czd—Z\/e(czd+e) +2e)darctanh e e
\/(—czd+2 e(c2d+e) —2€>d
Acdt
1 1
— +1 1——) d
Ib\/(czd+2 e(czd+e) +Ze)darctan e ks
\/<czd+2 e(czd+e) +2e>d
284
1 1
— +1 1——] d
Ib\/(c2d+2 e(czd+e) +2e)darctan i X e
/(8d+2 d8d+e)+2dd
F(Pd+e)d
1 1
— +1 1————]
16 -(Pa—2Jc(@dte) +2e¢)d arctanh < ks (@d+e)
/(q¥d+2<48d+e)—2dd
c4d4(czd+e)
1 1 1 1
RI—— —1]1—-—— RI—— =11 —-——
_RI | TIarcsec(cx) ln[ i G —i—dilog[ < G
Ich _RI RI
RI=RootOf(2d ZA+(22d+4e) 2+2d) RPFd+Fd+2e
4d
R I_C;_xz]
16 -(Cda—2/c(Edte) +2¢) d arctanh i c(Pdte)
\/(—czd+2 e(c2d+e) —2€>d

22 (Pd+e)d




1 1 1 1
1 il R I i R
arcsec(cx) In Rl + dilog Rl
Ich = 5 =
B RI=RootOf(2d ZA+(22d+4e) 2+2d) _RI(RPPFd+Fd+2e)
4d
1 1
— +I1 /1= ch
by -(Pd—2Jc(@dre) +2¢)d arctanh - 2 c(Pdte)
4 /(—3d+2 e(£d+e)—26>d
cdt
1 1
— 41 /1= —== ]cd
Ib\/—(c2d—2 e(czd+e) +2e)d arctanh < s &
B /(—8d+2 e(?d+e) —2e)d
(ﬁf(8d+e)
Lo i ]cd
16y -(2a—2Jc(@dte) +2e¢)d arctanh <
n \/(—c2d+2 e(Fd+e) —2e)d
28d
L io L ]cd
16 (Pa+2Jc(@dte) +2¢)d arctan cx e (Fd+e)
+ /(éd+2 d5d+e)+2ad
22 (Pd+e)d
Problem 31: Unable to integrate problem.
%(a+bmwwhwﬂ ex* +d dx
Optimal (type 3, 159 leaves, 9 steps):
baﬁﬂxmdm[—Jﬁﬁle—] b(33d+e%mmmM[i24ézt;L]
(ex2+d)> ”* (a + barcsec(cx) ) N JaJE2-1 ) cJer+d ) bx[FP—1 Jer +d

e Wess 60 {77 6ef @7

Result (type 8, 21 leaves):

Jx (a +barcsec(cx)) Jexr +d dx



Problem 34: Unable to integrate problem.

x4

J (a + barcsec(cx)) +/ ex* +d e

Optimal (type 4, 286 leaves, 11 steps):
(e +d)* " (a + baresec(cx) ) L 2be(@d+20)[ZP -1 e +d | be /PP -1 [ed +d
3dx 9422 9.2/

2bc2(c2d+26)xEllipticE[cx, /—ﬁ J-E2+1 Jel +d

0a[ZZ[ETT [ 1445
b(62d+e)(2c2d+3e)xEllipticF(cx, /-é J-E2+1 1+%
9d 2 P =1 Jex’ +d

Result (type 8, 23 leaves):

+

J (a +barcsec(cx) ) v ex* +d dr

&

Problem 35: Unable to integrate problem.

+©

J (a + barcsec(cx)) +/ ex* +d e

Optimal (type 4, 399 leaves, 12 steps):

(ex2 +d)3 /2(a + b arcsec(cx) ) 2e(ex2+a’)3 /2(a + b arcsec(cx) ) bc(ex2 +d)3 /leczxz—l
+ +

5dx° 154 25434 22
N be (24P +19PFde—312) AP —1 Jexr +d N be(123d—e) A2 —1 Jexr +d
22547 ¥ 225dx%\ & ¥

bc2(24c4d2+19c2de—3182)xEllipticE(cx, / —ﬁ ]J—3x2+1 Je +d

253 PP -1 1+%




b(PFd+e) (24c4d2+762de—30e2)xEllipticF[cx, —ﬁ ]\/-czxz—l-l /1+%

258 AR -1 Jexr +d

Result (type 8, 23 leaves):

_|_

+©

J (a + barcsec(cx) ) v ex +d &

Problem 36: Unable to integrate problem.
Jx (e +d)° 7 (a+barcsec(cx) ) dx

Optimal (type 3, 218 leaves, 10 steps):

bapﬂxmdm[—Jﬁﬁiﬁ——] bUS&%4403de+38)mmmM[iZ¢521;L]
szdc;xz——l cexr +d

(ex? —i—al)5 /2(a + barcsec(cx) ) + -

de 5eJP2 20 JEZ
Cbx(ed+d)’ PEZ 1 b (1Pd+3e) /PR -1 JeR +d
20 ¢+ A X2 40 3 AP

Result (type 8, 21 leaves):

Jx (e +d)° 7 (a+barcsec(cx) ) dx

Problem 39: Unable to integrate problem.

dx

st (a + barcsec(cx) )
Jexr +d

8bed /2xarctan[ R WJ
3/z(a+bz;1rcsec(cx)) n (ex2+d)5/2(a+barcsec(cx)) I ﬁ\/czxz—l
3¢ 5¢ 15822
b(4504d2—10c2de+9ez)xarctanh[\/?— ch"z_lJ
cJed +d Cbx(e?+d)} A FZ 1 . & (a+barcsec(cx) ) Je +d
120465 2 [ 2 2022 ¢

Optimal (type 3, 271 leaves, 11 steps):

2d(ex* +d)




L b (192d—9e)xJP2 —1 Jexr +d
1203 &2 A2

Result (type 8, 23 leaves):

dx

ij (a + barcsec(cx) )
Jexr +d

Problem 40: Unable to integrate problem.

dx

Jx (a + barcsec(cx) )

Jexr +d

Optimal (type 3, 110 leaves, 9 steps):

_Jm] 7 bh[r_ NEEETY ]
Jd A2 —1 3 cexr +d N (a + barcsec(cx) ) ex* +d
NI e ¢

b cxarctan [

Result (type 8, 21 leaves):

dx

Jx (a + barcsec(cx) )

Jexr +d

Problem 41: Unable to integrate problem.

Jx3 (a + barcsec(cx) ) dr
(e +a)*
Optimal (type 3, 133 leaves, 9 steps):
bxamMnh[izlLéﬁi:l—J 2bcxmcmn[——¢££ii£L—-] d
. cexr +d Jd AP —1 4 d(a+baresec(ex)) (a + barcsec(cx) ) Jexr +d
NN ENE Aed+d ¢

Result (type 8, 23 leaves):

st (a + barcsec(cx))
(ex +d)* "2

Problem 43: Unable to integrate problem.

J a + b arcsec(cx)
(e +a)*



Optimal (type 4, 98 leaves, 5 steps):

pxEllipticE| cx, [ | TEETT |14 <5
x (a +barcsec(cx)) rEpte (Cx 2d ] i " d

dex* +d A AP AP —1 e +d

Result (type 8, 20 leaves):

J a + b arcsec(cx)
(e +d)*

Problem 44: Unable to integrate problem.

Jx3 (a + barcsec(cx)) dr
(e)c2 +cl)5 Z

Optimal (type 3, 139 leaves, 7 steps):

2bcxmcMn[——4fziiﬁL——

d (a + barcsec(cx)) \/7\/02)(2—1 I -a — barcsec(cx) i bex @ —1

3¢ (e +4)* 3T VIS SVl Fd de(Pd+e)EZ R d

Result (type 8, 23 leaves):

X (a + barcsec(cx))
5,2 dx
(ex2 +d)

Test results for the 17 problems in "5.5.2 Inverse secant functions.txt"

Problem 1: Unable to integrate problem.

J arcsec(x a) dr

X

Optimal (type 4, 80 leaves, 7 steps):

1+

2 2
1 1 1 1
arcsec(x’ a) In — +1 /1= Ipolylog[Z, - { — +1 /1= ) ]
X a X042 ] j X a X042

Iarcsec(ngt)2 _ n
10 5 10

Result (type 8, 12 leaves):

J arcsec(x a) dr

X

Problem 8: Result more than twice size of optimal antiderivative.



Jx4 arcsec(bx +a) dx

Optimal (type 3, 173 leaves, 9 steps):

S (40a4+40a2+3)arctanh(/l—;2 a(53a2+20)(bx+a)/l—;2
a’ arcsec(bx +a) n farcsec(bx%—a) _ (bx+a) 4 (bx+a)
5 5 40 b 3050
llaxz(bx+a)/l—;2 x”(bx+a)/l—;2 (58a2+9)(bx+a)2/1—;2
4 (bx+a) _ (bx+a) _ (bx+a)
60 b 20 b? 120 b

Result (type 3, 508 leaves):

\/(bx+a)2—1 asarctan[ L )

) ((bx+a)2—1)2 ~ bxta)y—1) Jrta)l—1dmlox+a+ bxta)’-1)
2 2 2
201)2/—(’””) 1 (bxta) 5b5/—(bx+‘” 1 (px+a) bS/—(b"J”’) 1 (pxta)
(bx+a)? (bx+a)? (bx+a)?

3((bx+a)2—l)x _ (bx+a)2—la21n(bx+a+ (bx+a)2—l) _ 29((bx+a)2—1)xa2
2 2 2
40b4/—“’x+“) L (bxta) bS/—(b"J”’) L (bxta) 60b4/—(’”+“) L (bx+a)
(bx+a) (bx+a) (bx+a)
+x”arcsec(bx+a) 4 77 ((bx +a)?> —1)d° N 71 ((bx+a)>—1)a
5 p) p)
601;5/—(’””) — 1 (bxta) 120b5/—(’”+“) — 1 (bxta)
(bx+a)? (bx+a)?
3 (bx+a)2—1ln(bx+a+ (bx+a)2—1) N 11 ((bx+a)>—1)2a
2 2
40[,5/M (bx+a) 6Ob3/M (bx+a)
(bx+a)? (bx+a)?

Problem 9: Result more than twice size of optimal antiderivative.
JA} arcsec(bx +a) dx

Optimal (type 3, 135 leaves, 8 steps):

a(2a2+1)arctanh(/l—;] (17a2+2)(bx+a)/1—;

_a4arcsec(bx+a) +x4arcsec(bx+a) 4 (bx+a)2 _ (bx—i-a)2
4p* 4 2 b 126*

2 (bx+ -1 bx+ 2/1—;
(o a)/ (bx +a)? n @ (brra) (bx+a)?
12 b? 3pt




Result (type 3, 358 leaves):
1

(bx+a)2 -1 a4arctan[

Harcsec(bx+a) ((bx+a)>—1)2 + (bx+a)?—1 N ((bx+a)>—1)xa
4 2 p) 2
2 [ L] ) ot [ LA v 0 [ L]
+\be+aﬂ—laﬂdbx+a+-(bx+aﬁ—1> 3 13 ((bx+a)?—1)d? 4 (bx+aﬂ—4¢ndbx+a+-(bx+aﬁ—1)
2 2 2
bﬂ/i%%i%Lﬁi (bx+a) nbi/i%%i?j%l (bx+a) 2b</l%%i%Lﬁi (bx+a)
X a X a X a
B (bx+a)>—1
7 _
6b4/—(b();;tj_)a)2l (bx+a)

Problem 12: Unable to integrate problem.
Jarcsec(bx—l—a)3 dx

Optimal (type 4, 207 leaves, 10 steps):

6 Larcsec(bx + a)? arctan I +1/1-— ;2 ]
bx+a (bx+a)

(bx+a) arcsec(bx+a)3

+
b b

6Iarcsec(bx+a)polylog[2 —I L -I—I/l S S ) 6Iarcsec(bx+a)polylog(2 I[ ! +I/1 S ]]

3 ' bx+a (bx +a)? N "\ bx+a (bx +a)?
b b
6p01ylog[3 —I[ I —I—I/l S S ]) 6poly10g(3 I[ ! —H/l S ]]
' bx+a (bx+a)? T bx+ta (bx+a)?

M b B b

Result (type 8, 10 leaves):
Jarcsec(bx—l—a)3 dx

Problem 14: Unable to integrate problem.
Jx'l *rarcsec(a + bx") dx

Optimal (type 3, 47 leaves, 6 steps):



arctanh[/l - ;2 J
(a +bx") arcsec(a + bx") B (a +bx")

bn bn
Result (type 8, 16 leaves):

Jx‘l *rarcsec(a + bx") dx

Problem 15: Unable to integrate problem.
J earcsec(a X) dx

Optimal (type 5, 107 leaves, 5 steps):

2
1 1 3 1 1 1
1 I (14+1) arcsec(ax)h 1. — — = = | o = 1 1 —
(1+T)e ypergeom ' P13 5 | + 5
a

1 1 3 1
2 21 (141D arcsec(ax)h 2 - — = = - — -
(24+2I)e ypergeom ) AR 5|

_|_

a

Result (type 8, 7 leaves):
J earcsec(a X) dx

Problem 16: Unable to integrate problem.

earcsec(a X)
—— dx
x2

Optimal (type 3, 31 leaves, 3 steps):

1
arcsec(a x) 1 —
) earcsec(ax) + ae x2 a2
2x 2
Result (type 8, 11 leaves):
earcsec(a X)
— dx
J 2

Problem 17: Unable to integrate problem.

earcsec(a X)
— dx

&

Optimal (type 3, 70 leaves, 6 steps):



a2 ea.rcsec(a x) 3 a3 earcsec(a Xx)

cos(3arcsec(ax))

a3 earcsec(a Xx)

sin(3 arcsec(ax) )

a3 earcsec(a X)

8x
Result (type 8, 11 leaves):

Summary of Integration Test Results

65 integration problems

40

+

ez:urcsec(a X)
— dx
X

40

+



HoOOQwW»

34 optimal antiderivatives

11 more than twice size of optimal antiderivatives
0 unnecessarily complex antiderivatives

20 unable to integrate problems

0 integration timeouts



