Maple 2018.2 Integration Test Results
on the problems in "7 Inverse hyperbolic functions/7.5 Inverse hyperbolic secant"

Test results for the 50 problems in "7.5.1 u (a+b arcsech(c x)) " n.txt"

Problem 4: Unable to integrate problem.
Jx4 arcsech(ax) 3 dx

Optimal (type 4, 382 leaves, 14 steps):
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Result (type 8, 12 leaves):
Jx“ arcsech(ax) 3 dx

Problem 12: Result more than twice size of optimal antiderivative.

Jx (a + barcsech(cx))? dx

Optimal (type 3, 61 leaves, 4 steps):
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Problem 14: Result more than twice size of optimal antiderivative.

J (a + barcsech(cx) )2 dr

X

Optimal (type 3, 133 leaves, 5 steps):
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Result (type 3, 297 leaves):
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Problem 15: Unable to integrate problem.
J(a + barcsech(cx) )3 dx

Optimal (type 4, 257 leaves, 9 steps):
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Result (type 8, 12 leaves):
J(a + b arcsech(cx) )3 dx
Problem 16: Result more than twice size of optimal antiderivative
3
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Optimal (type 3, 98 leaves, 5 steps):
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Problem 17: Result more than twice size of optimal antiderivative
J(a+barcs;:ch(cx))3 dr
X
Optimal (type 3, 191 leaves, 8 steps):
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Result (type 3, 454 leaves):
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Problem 22: Result more than twice size of optimal antiderivative.

1
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Optimal (type 4, 104 leaves, 6 steps):

ccosh| < | Shi £+arcsech(cx)) ¢ Chi i—l—arcsech(cx) sinh[ £ (cx+1) —extl
1 . b b n b b n cx+1

2b%x (a + barcsech(cx)) 203 203 2bx (a + barcsech(cx) )2
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Problem 24: Result more than twice size of optimal antiderivative.
J a + barcsech(cx)
(ex+d)?

Optimal (type 3, 267 leaves, 11 steps):
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Problem 25: Result more than twice size of optimal antiderivative.

J(ex+d)3 /2 (a + barcsech(cx) ) dx

Optimal (type 4, 302 leaves, 21 steps):
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Problem 31: Result is not expressed in closed-form.
J a + b arcsech(cx)
X (ex2 +d)

Optimal (type 4, 551 leaves, 19 steps):
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Problem 32: Result more than twice size of optimal antiderivative.

Optimal (type 3, 124 leaves, 8 steps):
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Problem 33: Result is not expressed in closed-form.
J a-—+ barcsech(;x) dr
X (ex2 +d)

Optimal (type 4, 656 leaves, 25 steps):
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Problem 34: Result is not expressed in closed-form.
Jx4 (a + barcsech(cx))
(e +d)’
Optimal (type 4, 868 leaves, 50 steps):
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Result (type ?, 2015 leaves): Display of huge result suppressed!

Problem 35: Result is not expressed in closed-form.
sz (a + barcsech(cx)) &
(ex? +d)’

Optimal (type 4, 821 leaves, 27 steps):
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2(,’ze(czcz’+e)a’2

1 1 1
|l —+ [-14+— 1+—jd
b\/-(czd—Z (62d+e)e +2e)darctanh [cx / cx/ €x
\/<—czd+2 (c2d+e)e—2e)d
A (Fd+e)d

1 1 1
el —+ [-14+— 1+—)d
b\/—(czd—Z (Zd+e)e +2¢) d arctanh [C" / €x €x (Fd+e)e
J(-Cd+2/(@dre)e —2¢)d
c4(c2d+e)cl3

1 1 1
cl—+ /-1+— [1+— jd
b/—(&d—z (62d+e)e +2e)d arctanh [cx / €x €x e
\/<—czd+2 (c2d+e)e —2e)d
(,“4(026¢’—i-e)a’3

arcsech(cx) In + dilog

[RJ_/H_/H_ [m_/H_/H_

_RI=RootOf(Rd ZA+(22d+4e) Z2+2d) RI(RIPFd+cFd+2e)

Problem 36: Result is not expressed in closed-form.
J a+ barcsech(czx) dr
X (ex2 +d)

Optimal (type 4, 872 leaves, 50 steps):



c(L+/—1+L L+ ]\/7
3 (a +barcsech(cx)) In| 1 — €x €x €x Je
__a__ barcsech(cx) —JFd+e
& x & x )5/2
c( \/ 1,+-—— V/1 +-—— ] —
3 (a +barcsech(cx) ) In| 1 + Je
4 Je —JFd+e
4(~d >5/2
A R L3 L
c 1+——— 1+——— J-d
3 (a + barcsech(cx)) In| 1 — Je
_ VC?-+\/czd-+e
4 (-d)> "2
c( ! V/ 1+——— J/1+-—— ] - c( ! J/ 1+——— V/l%——— ) -
3 (a + barcsech(cx) ) In| 1 + Je  3bpolylog| 2, - Je
+ J;-+V‘¥d'ke + J_-—\hgd—ke
4(—d)5/2 4(‘d)5/2
1 1 1 1 1 1
C(;-F\/-l'i'; 1+;]\/-_d C(;'F\/'l"‘; 1+;]\/7
3 bpolylog| 2, Je 3 bpolylog| 2, - Je
B Je —JFd+e N Je +JPd+e
4(-d)3 /2 4 (-d)5
c(i+\/—1+i 1+ij¢'_d
3 bpolylog| 2, Je L 2
_ \/?—i-\/czd—i-e e(a+barcsech(cx))  e(a+barcsech(cx)) / 1+ /1+
4(-d)* /2 4d2(—%+\/—_d\/?) 4d2(%+\/—_d\/?)
/l—i—L\/cd—\/—d\/? /1+L\/cd+\/—d\/?
b earctan €x b earctan €x

Result (type 7,

/—l—l—%\/cd—l-\/—_d\/?

22 cd—ya e Jed+Jd e

1951 leaves):

22 cd—ad e Jed+yd e



a

d*x

xe
3aearctan( ]
aec*x _ Jde i 1 Iche
2d% (e +2d) 2l Jde 4 d*

RI=RootOf (2d 74+ (22 d+4e) 2+2d)

"RI=RootOf(2d Z4+(22d+4e) Z2+2d)

T s -t T T

cx cx cx . cx cx cx

R1 h 1 dil

B arcsech(cx) In RI + dilog RI
RIPZd+Pd+2e

]___

e +—/1+_

1—l—/ +—/1+—
+ dilog

arcsech(cx) ln[

RI ( RPPd+Fd+2e)

b/(czd+2 (c2d+e)e+2e)dearctan c[l / +_/1+_j (Pd+e)e

\/(c2d+2 (Pd+e)e +2e) d

b arcsech(cx)

d*x &

| Lo vl i D
\/(52d+2 (c2d+e)e +Ze)d
+e)

C[L+/-1+L 1+Ljd
CcX CcCX CcX

\/(c2d+2 (Pd+e)e +2e) d
& (czd—i-e)

b\/(c2d+2 (c2d+e)e +Ze)d & arctan

Fd* (Pd

b\/(c2d+2 (c2d+e)e +2e)d & arctan




4L+/4+L Hijd
cX CcX cX

\/<—czd+2 (c2d+e)e —2e)d

b\/-(czd—Z (62d+e)e +Ze)dearctanh (52d+e)e

&

(e vic2)

\/(—62d+2 (czd—i-e)e —Ze>d

b\/—(czd—Z (Pd+e)e +2e) d & arctanh

cdt(Pd+e)

4L+/+%L/Hijd
CcX CcX

b\/-(czd—Z (c2d+e)e +Ze) d & arctanh

b _ex—1 cx+1
czd+2 czd+e)e—26>d cx cx
S ;

C4d5 (c2d+e) d2

{L+/1%L1+L]ﬂ
CcX CcX CcX

\/(62d+2 (czd—i-e)e +2€>d

b\/(c2d+2 (Pd+e)e +2e) d earctan

224

b\/(62d+2 (c2d+e) +Ze) d & arctan

[1 H_.1+Ljﬂ
CcX

\/c2d+2 Ad+e) +2e)d

&b

b\/—(czd—Z (Pd+e)e +2e) d earctanh

4L+/1%L]+L)ﬂ
cX CcX cX

\/<—c2d+2 (czd—i—e)e —2e)d

224

b\/-(czd—Z (c2d+e)e +Ze) d ¢ arctanh

4L+/+%L]+L)1
CcX cX CcX

\/(—czd+2 (czd+e)e —Ze>d

&b

(3 [T [T

\/62d+2 (Pd+e)e +2¢ )d

J( czd—l—e)e

b\/(c2d+2 (Pd+e)e +2e d earctan

224 (Pd+e)



1 1 1
cl —+/-1+4— 1+——)d
b\/(c2d+2 (62d+e)e +2e)d & arctan [ — / €x — (czd+e)e

+ \/(czd+2 (c2d+e)e +2e)d
&b (czd—i-e)

b\/—(czd—Z (czd—l—e)e—i-Ze)dearctanh C[l / 1+_/1+_J (Pd+e)e

\/<—C2d+2 (c2d+e)e —2e)d
284 (Pd+e)

1
c|l—+ /-1+— 1+—)d
by -(2d—2J(@d+e)e +2¢) d @arctanh (” / cx/ — (Pd+e)e
\/(—czd+2 (Pd+e)e —Ze>d barcsech(cx) e x

&dd (czd—i—e) 2 4 (czexz—l-czd)

Problem 37: Result more than twice size of optimal antiderivative.
JA:’ (a + barcsech(cx)) &
(ex? +d)’

Optimal (type 3, 147 leaves, 6 steps):

Ve J-@x +1
\ b(c2d+2e)arctanh[ cx+1 Jex +1 mm
x* (a +barcsech(cx)) JEd+e
4d(ex +d)° 8d 2 (Fd+e) 8e(c2d+e) (ex? +d)
Result (type ?, 3330 leaves): Display of huge result suppressed!
Problem 38: Result is not expressed in closed-form.
Ja+barcsech(§x) dr
x(ex2+d)

Optimal (type 4, 833 leaves, 30 steps):

{3/ )
(a + barcsech(cx) ) In| 1 —
& (a + barcsech(cx) ) e (a + barcsech(cx)) (a + b arcsech(cx) )2 Je —Jld+e

2 d 3 3
4d3(e+%J d3(e+;J 2bd 2d



1

—+/—1+L 1+ L
cX

cX cXx

|
(a + barcsech(cx) ) ln[l +

e

C[L+/-1+L T+ L
1_ CcX cX CcX

24

(a + barcsech(cx)) In

Je +JFd+e

ks
1+

24

/ 1+—/1+_] 7

(a + barcsech(cx)) In

b polylog| 2

1+—/1+_] -

-

) ‘R eren r_m
24 > P
c 1+— 1+—J V-d C[L-i- 4L 1+L]J—_d
b polylog| 2, [ / ‘/ bpolylog[z, cx / cx / cx
_ Je —JFd+e _ Je +/Pd+e
2d3 2d3
c[%+/-l+i 1+i)¢—_d
b polylog| 2, 1
_ Ve +Vld+e B be(é xz)
2d° ) P - -
8cd> (Pd+e) [e+;)x/—l+; 1—{-;
b (?d +2e) arctanh [d e Je |- +L b arctanh ‘Czd+e Je —1+L
e [+ 5 o 7= 22
CX+ € szz CX+ € szz

8ar3(c2d+e)3/2/—1+L /1+L
cxX

Result (type 7, 1548 leaves):

_aln(czex2+c2d) i act

ac®

aln(cx)

d3m/ 1+—/1+—

_ barcsech(cx)

bc5e2/ x—l/cx+lx3

24

cx—1

d(Ped +3d)?

" 28 (Fex +2d)

3b0 &P arcsech(cx) K

d3

24

ble arcsech(cx) 2

8% (Pd+e) (Pe +3d)

3be arcsech(cx) A

4
bSe | - cx+1 N
4 cx cx _
8

d(Pd+e) (Fexld +3d)?

4P (PFd+e) (Fed +3d)

d(Pd+e) (Peld +3d)?

4B (Pd+e) (Ped+2d)



c“ezarcsech(cx)x2 be it FEP

bcte

P (Pd+e) (Pe?+2d) 88 (Pd+e) (Fer +Pd)

2
202d[L +/_1+L /l—l—LJ +2Fd+4e
cx cx cx
Fde+

(czd +e) e earctanh

4P (Pd+e)

cx cx cx
RI

_Rz—l—/-wrL 1+

arcsech(cx) ln[

4l (Pd+e) (el +3d)

d(Pd+e) (Feld +3d)?

RJ—L—/-1+L 1+
cXxX cX cXx

+ dilog[ —

“RI

2
RI=RootOf(2d ZA+(22d+4e) 2+2d) RPFd+JFd+2e

b ¢* arcsech(cx)? _ 1

& (Pd+e) 2d* (Pd+e) be

"RI=RootOf(2d Z4+(22d+4e) Z2+c2d)

1

RI=— -

w-Lo [ 1+_/1+_ J

(RPPd+22d+4e) [arcsech(cx) ln[ + dilog

)

~ 1262d+02d+26

cX cX cX
“RI

_RJ—L—/-1+L 1+

arcsech(cx) ln[

RJ—L—/-1+L 1+
cXxX cX cXxX

] + dilog[ _

“RI

RI=RootOf(2d ZA+(22d+4e) 2+2d) RPEd+Fd+2e



)2e _ 1

b arcsech(cx

be
&P (Pd+e) 248 (Fd+e)
RI=RootOf (2d 74+ (22 d+4e) 2+2d)
_RI—L—\/—1+L 1—|—L _RI—L—\/—1+L 1—|—L
(7R12c2d+202d+4e) arcsech(cx) In €x 7l €x €x + dilog €x 7l €x €x
RPZd+Fd+2e
1 1 1 ?
28d(—+/—1+— /1+— ] +22d+4e
Tb* (czd+e)e arctanh €x €x €x
_ i czde+e2 + . 1 3b02€
8d? (Pd+e) 24 (Pd+e)
_R]—L—\/—1+L 1+L _R]—L—\/—1+L 1+L
arcsech(cx) In €x RI €x €x + dilog €x RI €x €x
_ 2 RPPd+Fd+2e
_RI=RootOf(2d ZA+(22d+4e) 2+324d) _
Problem 39: Unable to integrate problem.
J;é (a + barcsech(cx)) J ex? +d dx
Optimal (type 3, 273 leaves, 11 steps):
d(ex2 +d)3 /2(a + b arcsech(cx) ) i (ex2+d)5 /z(a +barcsech(cx))
3¢
b(lSc > — 10¢2de—9ez)arctan[\/_‘ R ] +1 vex+1 2bd5/2arctanh[ ‘ex2+d / 1+1 vex+1
4 c ex2+d €x \/_\/—c2x2+1 cx
1205 & /2 15 ¢
b(exz—l-a’)S/2 %\/cx-i-l\/—czxz-l-l b(czd+9e) \/cx—i-l\/—czxz—i—l\/exz—l-d
\J cx
202 120t e

Result (type 8, 23 leaves):



Jﬁ (a + barcsech(cx) ) Vex* +d dx

Problem 43: Unable to integrate problem.

dx

+©

J (ex? +d)* " (a + barcsech(cx) )

Optimal (type 4, 357 leaves, 10 steps):

(ex2+d)5/2(a—l—barcsech(cx)) exz—i—d3/2 / vex+1 AP 41 4b(PFd+2e) \/cx-i-l\/—czxz-l-l\/exz-l-d
- +

5dx 25x5 75
Jex+1 \/-c2x2+1 \/ex2+d

b(8Ad* +232de+23°)

+ 75dx
bc(sc4d2+23c2de+23e2)EnipticE[cx,/—Czi ]/ i Jex+1 Jex +d
cX
N d
x2
75d |1+ £
d
b(Fd+e) (8P +19A2de+15¢) EllipticF| cx, | - —— / cx 1 “2
Ad cx + d
75cdex* +d

Result (type 8, 23 leaves):

dx
6

J (ex2 +d)°> 7 (a +barcsech(cx) )

Problem 44: Unable to integrate problem.

Jx (a + barcsech(cx) ) e

Jexr +d

Optimal (type 3, 127 leaves, 10 steps)

barctanh[ ex2+d Jex+1 barctan[‘/?‘ Cx ] ] / L 1 Jex+1
JZ c2x2+1 cJeld +d ex+ | (a+barcsech(ex)) e +d

ce €

Result (type 8, 21 leaves):



dx

Jx (a + barcsech(cx))

Jexr +d

Problem 48: Unable to integrate problem.

J a + b arcsech(cx)
2 (ext +d)>

Optimal (type 4, 225 leaves, 8 steps)

WJ AR +1 e +d

-a —barcsech(cx)  2ex (a + barcsech(cx)
dxex’ +d Pex +d
b cEllipticE| cx, | -—— / Jex+1Jexr +d b (Fd+2e)EllipticF| cx, | -—— / cx 1 L ex
N Ad cx +1 Ad cx + d
2 1+i cd?exr +d
d

Result (type 8, 23 leaves):

J a + barcsech(cx)
2 (el +a)* "

Problem 49: Unable to integrate problem.

dx

Jf (a + barcsech(cx) )
N

Optimal (type 3, 135 leaves, 7 steps):

barctanh(VE2 +1) VP2 +1 bR H1 AP+ (atbarcsech(ex)) -t +1

2
2c5x/—1+L 1+ 2c5x/—1+L 1+

cx cxX cXxX cX

Result (type 8, 26 leaves):

dx

Jf (a + barcsech(cx))
V-t

Test results for the 28 problems in "7.5.2 Inverse hyperbolic secant functions.txt"

Problem 3: Result more than twice size of optimal antiderivative.



arcsech(xb +a)
dx
Jm=

Optimal (type 3, 117 leaves, 7 steps):

\/mtanh( arcsech(xb +a) )

2
(—2a2+1)b2arctanh b(xb4a+1 xb—a+1
bzarcsech(xb +a)  arcsech(xb+a) 1 —a 4 (x ¢ ) xb+a+1
2 2 5 5 32 _2
2a 2 a (-a*>+1) 2a(-a*>+1)x
Result (type 3, 878 leaves):
b3/-XbZi_l /bei+l xarctanh( !
_arcsech(xb +a) o xora J-(xb+a)>+1
24 2 -(xb+a)2+1 (-14a) (1 +a)
bz/_xb—i-a—l /xb—l—a—l—l 4 arctanh 1
. xb+a xb +a \/—(xb—i-a)z-l—l
2J-(xb+a)2+1 (-1 +a) (1 +a)
b3 xb+a—1 /xb+a+1 xln(Z(\/-a2+l\/—(xb+a)2+l —a(xb+a)+1))
_ xb+a xb+a bx
\/—(xb—l-a)z—i—l (-14a) (1+a)\/—a2+1
b3 xb+a—1 /xb +a+1 xarctanh[ 1 ]
xb+a xb +a \/—(xb—i-a)z—i-l

2J-(xb4+a)2+1d®(-14a) (1+a)

B2 _xb+a-—1 xb+a+1 aln[2<\/-a2+l\/—(xb+a)2+l —a(xb+a)+1)]
_ xb+a xb+a bx
J-(xb+a)>+1 (-1 +a) (1 +a)-a®+1
bz/_xb—;-le——l /sz_j__i_l arctanh[ ! ]
B o o J-(xb+a)r+1
2J-(xb+a)2+1a(-1+a) (1+a)
b3/_xb+a—l /xb+a+1 xln(Z(\/-a2+l\/—(xb+a)2+l —a(xb+a)+1)) bz/_xb+a—1 /xb+a+l
4 xb+a xb+a bx _ xb+a xb+a
2/ xbta)l+1d(-1+a) (1+a)J-@+1 2a(-1+a)(1+a)
b2/_xb+a—1 /xb+a+l ln[z(J—a2+1J—(xb+a)2+1 —a(xb—i—a)—i—l)] b/_xb-l—a—l /xb+a+1
xb+a xb +a bx xb+a xb+a

+ j—
2/ xbra) F1a(-1+a) (1+a)/-a +1 2(-1+a) (1 +a)x




Problem 5: Unable to integrate problem.
Jxarcsech(xb +a)3 dx

Optimal (type 4, 401 leaves, 16 steps):

6 aarcsech(xb + a)2 arctan I + I -1 ! +1
xb+a xb+a xb +a

_ 3arcsech(xb —i—a)2 _ azarcsech(xb —l—a xzarcsech(xb +a) I
207 207 2 b?
1 1 1 ?
3 h(xb In| 1 -1 1
. arcsech(xb +a) n( +[xb—|—a +/xb+a /xb+a+ ]]
»?
6 Iaarcsech(xb + a) polylo (2 —I[; +/ I —1/ ! +1 }]
_ POLYIOB| = xb+a xb+a xb+a
b2
1 1 1 1 1 1 2
61 h(xb + lylog| 2,1 + -1 +1 3 polylog| 2, - + -1 +1
+ a arcsech(x a)poyog( ’ [xb+a /xb+a /xb+a )) + poyog[ ’ [xb+a /xb+a /xb+a ] ]
b2 2[72
6la 0110(3 —I[ I -I—/ L —1/ ! —i—lJ] 6 Iapolylo 31[ +/ ! —1/ ! +1J]
+ POLyRog| > xb+a xb+a xb+a POYIOBL > b +4 xb+a xb+a
b2 b2
3(xb+a+1)arcsech(xb +a)2 / Xb—atl
_ xb+a+1
25%

Result (type 8, 12 leaves):
Jxarcsech(xb +a)3 dx

Problem 6: Unable to integrate problem.
Jarcsech(xb + a)3 dx

Optimal (type 4, 243 leaves, 10 steps):

1 1 1
6 h(xb +a)?arct + -1 +1
(xb + a) arcsech(xb +a)3 _ arcsech(x @) arcan[ xb+a /xb +a /xb +a )
b b

1 1 1
61 h(xb + Iylog| 2, —I + -1 +1
arcsech(x a)poyog( > (xb—i-a /xb—i—a /xb—l—a ]]
b

_|_




1 1 1 1 1 1
61 h(xb Iyl 2,1 -1 1 6 Ipolyl 3, =1 -1 1
arcsech(x +a)p0y0g[ ’ (xb+a +/xb+a /xb+a + J) _ poyog( ’ [xb+a +/xb+a /xb+a + ]J
b b

1 1 1
6 Ipolyl 3,1 + —1 +1
poyog( ’ [xb +a /xb—i—a /xb +a ))

b

_|_

Result (type 8, 10 leaves):

Jarcsech(xb + a)3 dx

Problem 7: Unable to integrate problem.

dx

J arcsech(xb +a) 3
X

Optimal (type 4, 632 leaves, 20 steps):

1 1 1
2 a( +/ —1/ —I—lj
! +/ ! —1/ I —l-lj J+arcsech(xb+a)3ln 1 - xb ta xb ta xb ta

-arcsech(x b -I—a)3ln 1+ b+ b+ b T
X a X a X a 1_m
1 1 1
a( +/ —1 / +1 ]
+ arcsech(x b +a)31n 1 - xbta xbta xb ta
14+ -a>+1
2
3 arcsech(x b +a)2polylog[2 —[ ! +/ I -1 / ! +1 )
- xb +; xb+a xb +a + 3 arcsech(x b +a)2poly10g 2,
1 1 1 1 1 1
+ -1 +1 + -1 +1
a[xb+a /xb+a /xb+a ) 2 a[xb+a /xb+a /xb+a }
+ 3 arcsech(x b + a)“ polylog| 2,
1—-a?+1 1+ -d®+1
2
1 1 1
3 arcsech(x b +a)polylog(3, —( +/ -1 / +1 J J
+ Xb+3 xb +a xb+a — 6 arcsech(xb + a) polylog| 3,

1 1 1 1 1 1
a[ +/ -1 / +1 ) a( +/ -1 / +1 J
xb+a xb+a xb+a — 6arcsech(xb +a) polylog| 3, xb+a xb+a xb+a

11— -a*+1 144 -a*> +1




=)

1 1
3 polyl 4, - + -1
poyog( ’ (xb—i—a /xb—l—a /xb—i—a

+ 6 polylog| 4,

1 _1/
xb+a

4 1—J-+1
1 1 1
+ -1 +1
a[xb—l—a /xb+a /xb—i—a )
1+ -a>+1
Result (type 8, 14 leaves):
arcsech(xb + a)3
X
Problem 8: Unable to integrate problem.
J arcsech(xb + a)3
x2
Optimal (type 4, 444 leaves, 14 steps):
a[ bl—l- + —1/ bl—i- +1
3 barcsech(xb +a)?In| 1 — X a X 4
_ barcsech(xb —i—a)3 _arcsech(xb +a)3 I 1 —y-d®+1
a . a+/ - +1
1 1 1
+ -1 +1
a(xb+a /xb+a /xb+a j

3 barcsech(xb +a)21n 1 -

1+ -a*+1

a-/ -a* +1

a( bl—l- +/
2, X a

1 1
-1 +1
xb+a /xb—i—a )

6 b arcsech(x b + a) polylog
_|_

1—V-a®+1

av -a* +1

a[ b1+ +/
2’ X a

1 1
-1 +1
xb+a /xb+a J

6 b arcsech(x b + a) polylog

1+ -a*+1

a-/ -a* +1

+ 6 polylog| 4,



1 1 1 1 1 1
+ -1 +1 + -1 +1
a[xb+a /xb+a /xb+a ) a[xb+a /xb+a /xb+a )
6 b polylog| 3, 6 b polylog| 3,
3 1—J-a*+1 N 1+ -a*+1
ay-a* +1 ay-a +1

Result (type 8, 14 leaves):

J arcsech(x b + a)3 dr

2

Problem 9: Unable to integrate problem.

dx

J arcsech(xb +a) 3
S

Optimal (type 4, 1263 leaves, 32 steps):

1 1 1
-1 1
a[xb+a +/xb+a /xb+a+ )

3 b%arcsech(xb +a) In| 1 —

_3b%arcsech(xb +a)? " b?arcsech(xb +a)®  arcsech(xb +a)? N T
Pty 2 22 2T
3 b?arcsech(xb +a)?In| 1 — X a X a X a
1—V-a®+1
’ 2(_2 32 et
24° (-a®>+1)

3 b2 arcsech(xb +a) In| 1 —

N 14+ -a*+1

a2(_a2+1)
3b2arcsech(xb +a)21n 1 — g a X a X a
- 1+ -d®+1
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Result (type 8, 14 leaves):
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Problem 18: Unable to integrate problem.

1 1 1
J(E_i_\/ﬁ_l\/g_i_l]ﬂdx

Optimal (type 5, 124 leaves, 4 steps):

1 1 1 - 1 1 m 2 m 1
—+ [ —= =1 [ — 41 |[x*] 3x2+mhypergeom([—,——+—],[—+— ,a2x6J — JaxXr' +1
B 3x2tm n [ax3 /axq’ /ax3 J _ 273 6 3 6 ax +1
a(—m2+m+2) m+1 a(—m2+m+2)
Result (type 8, 37 leaves):
1 1 1
— + /| — -1 — +1 |[Xdx
Problem 19: Unable to integrate problem.
J[£+\/£—1/£+1]ﬂ”dx
a a a
Optimal (type 5, 116 leaves, 5 steps):
1 m m] a 1 a
. - — » x2+mhypergeom[[5,—l—?],[—?],?J ; /1+;
-4+ /=-1 =41 | ¥ 1+ —
a /a /a 2 m _ X

m+1 _a(m2+3m+2) a(m?+3m+2)

Result (type 8, 31 leaves):
J[1+/1—1/i+1]xmdx
a a a




Problem 20: Unable to integrate problem.

_L+_Lﬁ/;ﬁl

ax’ ax’ ax’ dx
x2

Optimal (type 5, 128 leaves, 4 steps):

S /L +1 px'l_phypergeom([l, Lop ],[ “Ltp ],azxzp) S V1t+ax
_ax b 2
x

a ax’ " px 7P " 2p 2p 1 +ax
a(l+p) a(l+p)

Result (type 8, 43 leaves):

Problem 24: Result more than twice size of optimal antiderivative.

1

R S S i
ax ax ax

Optimal (type 3, 61 leaves, 6 steps):

M[H /Lﬂ) (ax+1) | =4t
In(ax+1) " ax+1 _ ax+1

a a a

Result (type ?, 2615 leaves): Display of huge result suppressed!
Problem 25: Unable to integrate problem.
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ax ax ax
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ax —
1+ [ —ax+1
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dx

Optimal (type 3, 42 leaves, 5 steps):

Result (type 8, 39 leaves):
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ax ax ax
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Problem 27: Result more than twice size of optimal antiderivative.

(l—+/—y+i—/1+l—)x
cX cX cX dx

AP+

Optimal (type 3, 33 leaves, 5 steps):

Jex +1

arctanh(cx) n arcsin(cx) cx+1

2 2

Result (type 3, 89 leaves):
/_cx—l x/ cx+1 csgn(c) arctan[ csgn(c) cx

cx cx [ 22 +1 ] In(cx—1) +1n(cx+1)
[T T 2¢ 2¢

Problem 28: Unable to integrate problem.
J-x'l T arcsech(a +bx") dx

Optimal (type 3, 56 leaves, 5 steps):

[ 1-—a-—bf’]
2 arctan —_—
(a +bx") arcsech(a + bx") _ v 14+a+bx

bn bn

Result (type 8, 16 leaves):
Jx'l'knarcsech(a +bx") dx

Summary of Integration Test Results

78 integration problems



HoQw >

43 optimal antiderivatives

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

23 unable to integrate problems

0 integration timeouts



