Maple 2018.2 Integration Test Results
on the problems in "7 Inverse hyperbolic functions/7.2 Inverse hyperbolic cosine"

Test results for the 47 problems in "7.2.2 (d x)”m (a+b arccosh(c x))"n.txt"

Problem 13: Unable to integrate problem.

J arccosh(ax)4 &

2

Optimal (type 4, 229 leaves, 11 steps):

B arccosh(ax)4

+8aarccosh(ax)3arctan(ax+\/ax—1 Jax+1 ) — 12Iaarccosh(ax)zpolylog(2, —I(ax+\/ax—1 Jax+1 ))
x

+12Iaarccosh(ax)2polylog(2,I(ax—i-\/ax—1 Jax+1 )) + 241aarccosh(ax) polylog(3, —I(ax+\/ax—l Jax+1 ))
—24Iaarccosh(ax)polylog(3,I(ax+\/ax—l Jax+1 )) —24Iapolylog(4, —I(ax+\/ax—l Jax+1 )) +24Iapolylog(4,1(ax

+Jax—lJax+l))
Result (type 8, 12 leaves):

J arccosh(ax)4 &

2

Problem 14: Unable to integrate problem.

J arccosh(ax)4 dx

x4
Optimal (type 4, 372 leaves, 19 steps):

2 2 4 3 3 —
2a”arccosh(ax)”  arccosh(ax) — 8. arccosh(ax) arctan(ax+\/ax—1 NrrEs ) + 4 a° arccosh(a x) arctan(ax—i-\/ax 1 Jax+1 )

X 30 3
+4Ia3polylog(2, —I(ax+\/ax—l Jax+1 )) —21a3arccosh(ax)zpolylog(Z, —I(ax+\/ax—l Jax+1 )) —4Ia3polylog(2,l(ax
+Vax—1Jax+1 )) +21a3arccosh(ax)2polylog(2,I(ax—i-\/ax—1 Jax+1 )) +4Ia3arccosh(ax)polylog(3, —I(ax+\/ax—l Jax+1 ))
— 414> arccosh(a x) polylog(3,I(ax+\/ax—1 Jax+1 )) —4Ia3polylog(4, —I(ax+\/ax—l Jax+1 )) +4Ia3polylog(4,l(ax
2aarccosh(ax)>Vax—1 Jax+1

382

+Jax—lJax+l))+

Result (type 8, 12 leaves):

1 dx

J‘arccosh(czx)4
X

Problem 24: Unable to integrate problem.



J-xz arccosh(ax)3 /2 dx

Optimal (type 4, 139 leaves, 22 steps):
x?arccosh(ax)3 /2 B erf(\/T\/ arccosh(ax) )\/T\/; n erﬁ(\/?\/ arccosh(a x) )\/T\/; B 3erf( arccosh(ax) )\/; I 3erﬁ( arccosh(ax) )\/;
3 288 a° 288 a® 324° 324°

_Jax—1 Jax+1 Jarccosh(ax) Zax—1 Jax +1 Jarccosh(ax)
3a3 6a

Result (type 8, 12 leaves):
sz arccosh(ax)3 /2 dx

Problem 26: Unable to integrate problem.

J’
aI‘CCOSh(ax)
Optlmal(type 4, /9 leaves, 13 Steps):

B erf(\/?\/ arccosh(ax) )\/7\/; n erﬁ(\/?\/ arccosh(ax) )\/7\/; B erf(2\/ arccosh(ax) )\/; n erﬁ(Z\/ arccosh(ax) )\/;

16a* 16 4* 324 324

Result(type 8, 12 leaves).
J'— dx
arCCOSh(ax)

Problem 27: Unable to integrate problem.

J’ aICCOSh ax
( )
Optimal(type 4, /5 leaves, 13 Steps) .

_ erf(\/?\/ arccosh(ax) )\/?\/; I erﬁ(\/T\/ arccosh(ax) )\/T\/; _ erf( arccosh(ax) )\/? " erﬁ( arccosh(ax) )\/?

24 &3 24 a4 8a’ 8a’

Result(type 8, 12 leaves):
J’ ax

Problem 32: Unable to integrate problem.
J)H” arccosh(ax)? dx



Optimal (type 5, 132 leaves, 2 steps):

3 m 3 m m 5 m
225t tricPF 1,—+—,—+—H2+—,—+—], 2x2)
! tMarccosh(ax)? ¢ ypergeometricPFO| |1, o5+ 77 5 4+ 5 202 "2 ¢
L+m m +6m* +11m+6
2ax* T™Marccosh(ax) hypergeom([%, 1+ %], [2 + %},azxzj V-ax+1
(m2+3n1+2)qax—1

Result (type 8, 12 leaves):
Jx’” arccosh(a x)? dx

Problem 33: Unable to integrate problem.
Jxm arccosh(ax) dx

Optimal (type 5, 81 leaves, 4 steps):

1 m m
2 Tmh ([—1+— 2+—] 2x2)\/—2x2+1
x! T arccosh(ax) _ “ ypergeom| | 5> 20 2 [ “
L+m (m*+3m+2)Jax—1 Jax+1

Result (type 8, 10 leaves):
Jx’" arccosh(ax) dx

Problem 39: Result unnecessarily involves higher level functions.

Jarccosh(ax)” dx
Optimal (type 4, 45 leaves, 4 steps):

arccosh(ax)"T' (1 + n, -arccosh(ax)) i I'(1 +n, arccosh(ax))

2 a (-arccosh(ax))” 2a

Result (type 5, 39 leaves):

3 n
Z 242
2

arccosh(ax)2+”hypergeom( {1 + 2 ], [ >

2
a(2+n)

arccosh(ax)2 j
’ 4

Problem 41: Unable to integrate problem.

szJa + barccosh(cx) dx

Optimal (type 4, 162 leaves, 14 steps):



3a a
) erf{ V3 Ja +barccosh(cx) ]\/7\/?\/; orfi V3 Ja + barccosh(cx) T3 r el et J a + barccosh(cx) R
Vb B NG _ JE
144 3 3a 16¢°
144c3e b

erﬁ{ J a + barccosh(cx) ]\/7\/;
_ Jb n x> [a + barccosh(cx)

a 3
163 eb

Result (type 8, 16 leaves):

szJa + barccosh(cx) dx

Problem 42: Unable to integrate problem.
J(a + barccosh(cx) )3 /2 dx

Optimal (type 4, 109 leaves, 8 steps):

a
33 2 b orf Ja +ba\r/(ﬁosh(cx) ]\/; 33 /2erﬁ[ J a + barccosh(cx) \/;
b

x(a +barccosh(cx))3/2_ 8
c

+

SR
S

8ce

_3byex—1ex+1 a+barccosh(cx)
2¢

Result (type 8, 12 leaves):

J(a + b arccosh(cx) )3 /2 dx

Problem 43: Unable to integrate problem.
J-xz (a + b arccosh(cx) )5 /2 dx

Optimal (type 4, 262 leaves, 24 steps):

3a
5p5 2o b erf( V3 a + barccosh(cx) ]\/T\/; 555 2 erfi V3 Ja + barccosh(cx) \/?\/;
x?(a—l—barccosh(cx))s/2 _ Jb B Jb
3 1728 & 3a

1728 3e ®




J a + barccosh(cx) \/;

a
15b5/zeb erf va + barccosh(cx) J\/; ISbS/Zerﬁ

Jb

Jb _ 5b(a+barcc0sh(cx))3/Zch—l Jex+1

64 9

a
643 e?
_ 5bx2 (a +barccosh(cx))3/2\/cx—1 Jex+1 n 5b2x\a + barccosh(cx) " 5b2x \[a + barccosh(cx)
18¢ 62 36

Result (type 8, 16 leaves):

sz (a + barccosh(cx))® 72 dx

Problem 44: Unable to integrate problem.

J’ arcc h cX
Optimal (type 4, 81 leaves, 8 Steps) .

2a
e b erf J2 Ja + barccosh(cx) ]\/7\/; orfi V2 Ja ¥ barccosh(cx) \/7\/;
JE . JE
2a
8A\b =
8le? Jb
Result (type 8, 14 leaves):
J a + barccosh(cx)
Problem 45: Unable to integrate problem.
x
dx
J(a—i—barccosh(cx))S/2
Optimal (type 4, 114 leaves, 6 steps):
2a
e b orf V2 a + barccosh(cx) ]\/7\/; erﬁ[ V2 Ja + barccosh(cx) \/7\/;
Jb Jb 2xJex—1 ex+1
263 22 i 2a - bc+ a + barccosh(cx)
o 5 /2c2e 5 cya cx

Result (type 8, 14 leaves):

X
dx
J (a + barccosh(cx))> /2



Problem 46: Unable to integrate problem.

1
dx
J (a + barccosh(cx))? /2
Optimal (type 4, 97 leaves, 7 steps):

a

b orf J a + barccosh(cx) J\/; orfi J a + barccosh(cx) =
Jb + Jb _2yex—1ex+1

» e .3 /Zce% bc+ a + barccosh(cx)

Result (type 8, 12 leaves):

1
dx
J (a + barccosh(cx))? /2

Problem 47: Unable to integrate problem.
J(dx)m(a-+banmoﬂﬂcx))dx

Optimal (type 5, 96 leaves, 4 steps):

(dx)!T™(a + barccosh(cx)) ,czxz)\/m

d(1+m) d(1+m) (2+m)Jex—1Jex+1

bc (dx)2+mhypergeom( [ %, 1+ % ], [2 + %

Result (type 8, 16 leaves):
J(dx)m(a-+banmoﬂucx))dx

Test results for the 153 problems in "7.2.4 (f x)"m (d+e x"2)"p (atb arccosh(c x))"n.txt"

Problem 12: Result more than twice size of optimal antiderivative.
J a + b arccosh(cx)
2 (-Fdx +d)

Optimal (type 4, 148 leaves, 9 steps):

2 2
-a — barccosh(cx) 23(a+bmmmh@x”ammmx(cx+ch—lch+1)) +lw%m@b42;4cx+¢cx—lch+l))

2dx° * d 2d

2
__bgpdﬂqxl(cx+ch—1ch+l)) +lecx—lch+1
2d 2dx
Result (type 4, 300 leaves):
__a_ | Faln(cx) _ Faln(ex+1) _ Faln(ex—1) n beex—1+ex+1 ﬁ _ barccosh(cx)
2 d d 2d 2d 2dx 2d 2 d 2




_ & b arccosh(cx) ln(l +ex+yJex—1Jex+1 ) _ cszolylog(2, -cx—+ex—1Jex+1 )

d d
_ & b arccosh(cx) ln(l —cx—+ex—1+Jex+1 ) _ cszolylog(2,0x+\/cx—1 Jex+1 )
d d

n b arccosh(cx) 1n(1 —l—(cx—l—\/cx—l Jex+1 )2) bczpolylog(2 —(cx—l—\/cx—l Jex+1 ) )
d 2d

Problem 19: Result more than twice size of optimal antiderivative.

sz(a+barccosh (cx)) -AdxP +d dx

Optimal (type 3, 169 leaves, 5 steps):
x (a + barccosh(cx)) -AdxP +d x3 (a + barccosh(cx) ) +/ czdx2+d b2\ -dx +d _ bex* -2dx* +d

8 * 4 16c\/cx—1\/cx+1 16Jex—1 Jex+1

_ (a +barccosh(cx) 2)-Fdx*+d

16bc3\/cx—l Jex+1
Result (type 3, 345 leaves):

ad arctan[ _— ,czdx

x(-d2 +d) " L ax/-Zdl +d J-Fd2+d )  b/-d(FP2—1) arccosh(cx)?  by-d(FP2—1) ex*
4ctd 8 82/ 2d 16Jex—1Jex+1 6 16Jex+1 Jex—1
n by -d (czxz—l) 2 b\/ 62x2—1 czarccosh (cx) x _3b —d(czxz—l) alrccosh(cx)x3 n b —d(czxz—l) arccosh(cx) x
16ycx +1 cfex —1 4 (cx+1) (ex—1) 8(cx+1) (ex—1) 8(cx-kl)c2(cx—-1)
-d(Fx*—1)

128Vcx +1 SJex—1

Problem 20: Result more than twice size of optimal antiderivative.

J(a+bmmmhcx J-ZdxP+d dr

8

Optimal (type 3, 235 leaves, 4 steps):
(-Pd2+d)* " (a tbarccosh(cx)) 4P (-PdP +d) " (a+barccosh(ex)) | 8¢ (-Pdd +d)’ 7 (a+ barccosh(cx) )

7dx 35dx° 105dx°

bey -Fdx* +d N AN -FdxP +d N 263 -FdX’ +d  8bcIn(x)-FdP +d

025cx—1 Jex +1 140x* Jex —1 Jex + 1 1052 Jex —1 Jex + 1 105ex—1 Jex +1




Result (type ?, 2533 leaves): Display of huge result suppressed!

Problem 21: Result more than twice size of optimal antiderivative.

st (a +barccosh(cx) )y -Adx*> +d dx

Optimal (type 3, 228 leaves, 3 steps):

B (—£2de —l—a’)3 /Z(a + b arccosh(cx) ) " 2(—c2a'x2 —l—d)s /2(a + barccosh(cx)) (—cza’x2 +d)7 /2(a + b arccosh(cx) )
380d 5047 7848

L 8bxy-ddl+d _ 4bPY-Cdl+d b -Pdl+d _ bexy-di+d

105 Vex —1 Jex +1 3153 Jex—1 Jex +1 175¢cyex—1 Jex+1 49cx—1 Jex+1
Result (type 3, 987 leaves):

2 (-2dd+d) " 2(-Fdd+d)’ "

Aead+a)” U 52d ) 15dc )

+ +b
72d 77 [6272(cx+1)06(cx—1)

+64ex 1l Jex—1x +104tx* —112ex F1 Jex—1 2 =258 +563°Jex —1 Jex+1 —7Jex—1 Jex + 1 xc+l) (-1

1
3200 (cx+1) S8 (ex—1)

+ 7arccosh(cx)) ) + (3=d (@2 —1) (1658 -8 +16yexr T T yer—T 0 + 13322

— 2033 exr—TJer T +5Jcr—T yex T Txe—1) (-1 +5arccosh(cx)) )

-d (AP —-1) (4c4x4—5c2x2+4c3)€’ch—1 Jex+1 —3ex—1 Jex+1 xc-l—l) (-1 4+ 3 arccosh(cx))
1152 (ex+1) ® (ex—1)

54 -d (AP —-1) (\/cx—l Jex+1 xc+c2x2—1) (arccosh(cx) — 1)

128 (ex4+1)f (ex—1)

54 -d (AP —-1) (—\/cx—l Jex+1 XC+CZJC2—1) (arccosh(cx) +1)
128 (cx+1) P (ex—1)

_|_

-d (PP —1) (—4c3x3\/cx—1 Jex+1 +4t*+30ex—1 Jex +1 xc—5c2x2+l) (1 + 3 arccosh(cx))
1152 (ex+1) P (ex—1)

1
3200 (cx+1) b (ex—1)

(3 -d (2 —1) (—16\/cx—|-1 Jex—1 241680 4+208 3 Jex —1 Jex +1 — 284

1
6272 (cx+1)° (ex—1)
+64 BB 112 exF1 Jex—1 20 — 144050 =563 Jex—1 Jex +1 +10444 +70cx—1 Jex +1 xc—25c2x2+1) (1
+7arccosh(cx))))

—5Jyex—1Jex+1 xc+13czx2—1) (1+5arccosh(cx))) + -d (P —1) (—64\/cx+1 Jex—1 x7¢

! (V=a(F2=1) (64558 — 144556



Problem 22: Result more than twice size of optimal antiderivative.

Jx* (a +barccosh(cx) )y -Adx* +d dx

Optimal (type 3, 163 leaves, 3 steps):

(-2d2+d)* % (a + barccosh(cx) ) L (-2a? +d)* % (a + barccosh(cx) ) L 2bx/-Zdl+d P -Pal+d
3ctd 5ctd? 158Jex—1 Jex +1 45¢ccx—1 Jex+1
bexX’\ -Fdx? +d
25Jex—1ex+1
Result (type 3, 639 leaves):
2(-dad+a) 2(—c2dx2+d)3/2)+b[ I
502d 15d¢* 800 (¢cx+1)c* (ex—1)

( -d (PP —1) (16c6x6—2804x4+16\/cx+1 Jex—1 20

+1322 -2088Jex—1 Jex+1 +5Jex—1 Jex+1 xc—l) (—1+5arccosh(cx)))

d (A2 1) (4 522 +43° Jex—1T Jex+1 —3Jex—1 JexFLxc+1) (-1 +3arccosh(cx) )
288 (cx+1) ¢t (ex—1)
J-d (P —-1) (\/cx—l Jex+1 xc-i—czxz—l) (arccosh(cx) — 1)
16(cx+1)c4(cx—l)

-d (AP —-1) (—\/cx—l Jex+1 xc+c2x2—1) (arccosh(cx) +1)
16 (cx+1) * (cx—1)

_|_

-d (AP -1) (—4c3x3\/cx—l Jex+1 44 +3Jex—1 Jex +1 xc—5¢2x2+1) (1 + 3 arccosh(cx))
288 (ex+1) c*(ex—1)

+

+ 14 ( -d (PP —1) (—16\/cx+1\/cx—lx5c5+16c6x6+2063x3\/cx—1\/cx+1 28 =5 cx—1 Jex+1 xc
800 (cx+1)c" (cx—1)

+13c2x2—1) (1 +5arccosh(cx))))

Problem 24: Result more than twice size of optimal antiderivative.
Jx7 (-2d? +d)* 7 (a + barceosh(cx) ) dx
Optimal (type 3, 335 leaves, 4 steps):
(—£2de +d)5 /z(a + b arccosh(cx) ) 3(—c2dx2 +d)7 /2(a + b arccosh(cx) ) (—cza’x2 +d)9 /2(a + b arccosh(cx) )

- + —_
5068d 78 d? 3P




+(-c2dx2+d)“/2(a+barccosh(cx))+ 16bdx/-dP+d _  8bdP[-FdP+d  2bds[-FdP+d

1néd 155 Jex—T VexT1 3465 Jex—T yext 1 19253 Jex—1 yex +1

L bdx'-Fd +d _4bcdx9\/—c2dx2+d+bc3dx“\/—czdx2+d

1617¢cex—1 Jex+1 297Jex—1 Jex+1 121ex—1 Jex+1
Result (type 3, 1845 leaves):

2(-2ad+d)”  2(-2ad+a)’” ]

A (-2de +d)° +4 ) 72d 354

O (-dl +d) " °\" 92d 92 +b[

+
114d 11

1
247808 (cx+1) B (ex—1)

(V=d (@2 —=1) (1 =612 —23525x5 +620 "5 +4096 S x® + 1024 x12 12 — 3328 510 10

+1024Vex +1 Jexr —1 sl —2816 Jex +1 Jyex—1 20 +2816ex +1 Jexr—1 x' ¢ —1232ex+1 Jex—1 0

+2203 3 Jex =T Jex F1 —1lyex =1 Jex +1 x¢) (-1 + 11arccosh(cx) ) d) — 1 - (J=d(Z2=1) (256x0¢10
55296 (¢x+1)c® (cx—1)

—704 88 4256 cx+1 Jex—1 7 +6880x° =576 Jex+1 Jex—1 x' ¢! =280 +432Jex+1 Jex—1 X +41 254

— 12088 Jex—1 Jex+1 +9Jex—1 Jex +1 xc—l) (-1 +9arccosh(cx)) d) + 1 g ( -d (P —1) (6408x8
100352 (cx+1)c¢® (ex—1)

— 1440 464 yex +1 Jex—1 27 +10485% —112yex+1 Jex—1 0 =252 +56 35 Vex—1 Jex +1 —7ex—1 Jex +1 xc+1)

1
51200 (cx+1) B (ex—1)

(-1 + 7arccosh(cx)) d) + (11y=d(@2=1) (16 -8 +16yexTT Jer—T 5 +1322

205 Jex—1 Jex+1 +5Jcx—1 Jex+1 xc—l) (—1+5arccosh(cx))d)

-d (PP —1) (4c4x4—5c2x2+4c3x3\/cx—1 Jex+1 —3cx—1 \/cx+1xc+l) (-1 4 3arccosh(cx)) d
3072 (cx+1) B (ex—1)

7 -d (AP —-1) (\/cx—l\/cx+1xc+62x2—l)(arccosh(cx)—l)d

1024 (cx+1) & (ex—1)

7y -d (PP —1) (—\/cx—l Jex+1 xc+czx2—1) (arccosh(cx) +1)d
1024 (cx+1) & (ex—1)

+




-d (AP -1) (—4c3x3\/cx—l Jex+1 44t +3ex—1 Jex +1 xc—5¢2x2+l) (1 + 3 arccosh(cx)) d

T 8
3072 (ex+1) ¢ (ex—1)

N 1
51200 (cx+1) B (ex—1)

(11 -d (AP —-1) (-16\/cx+l Jex—1x2 41680 4+208 3 ex—1 Jex +1 —28c4

1
100352 (cx+1) 3 (ex—1)

—5Jex—1+Jex+1 xc+13czx2—1) (1+Sarccosh(cx))d) + ( -d (PP —1) (—64\/cx+1 Jex—1 x7¢

+64 88 F112yexF1 Jex—1 0 — 144520 —563 3 Jex —1 Jex +1 +104** +7cx—1 Jex +1 xc—25(:2x2+1) (1

1
55296 (cx+1) 3 (ex—1)

+ 7 arccosh(cx) ) d) ( -d (2 —1) (—256\/cx+1 Vex—1 22 4256x1010 +576 Jex + 1 Jex—1 x' ¢

—70483x =432 Jex 1 Jexr—1 0 +688°x° +1203 3 Jex —1 Jex+1 =280 —9Jex—1 Jex +1 xc+41c2x2—1) (1

1
247808 (cx+1) S (ex—1)

+2816cex+1 Jexr—1 2 —3328x10610 — 2816 ex +1 Jex—1 x' ¢’ 44096 Bx® +1232cx +1 Jex—1 2 —23525x°
— 22033 ex—T JexrF1 +6204 % +11yex—T JexF T xe—61E2 +1) (1 + 11 arccosh(ex)) d) )

+9arccosh(cx) ) d) — A (A2 =1) (-1024yex+1 Jox =T 2l et + 102451212

Problem 25: Result more than twice size of optimal antiderivative.

st (-2dx® +d)> " (a + barccosh(cx) ) dx
Optimal (type 3, 269 leaves, 4 steps):
(-2d2 +d)° 7 (a +barccosh(cx)) . 2(-d2 +d) 7 (a +barccosh(cx))  (-Fd +d)° " (a+ barccosh(cx))

- +
50d 70 d? 954

N 8bdx -Fdx’ +d L _4bddy-Fdl+d | bdX{-FdP+d 10bcdx’\ -Fdx* +d +bc3dx9\/—c2dx2+d
3150 Jex—1 Jex +1 945 Jex —1 Jex + 1 525¢ycx —1 Jex +1 441 Jex —1 Jex + 1 81Jex—1 Jex +1
Result (type 3, 1375 leaves):
4 2(-dad+a)’ 2(—c2dx2+d)5/2]
4(_ 5/2 4
X ( Czdx2+d) 72d 35dc¢ +b[ 1 ( _d(czxz_l) (256x10010

+ -
92d 97 41472 (ex+1) O (ex—1)

—704 88 4256 cx+1 Jex—1 7 +688x° =576 Jex+1 Jex—1 x' ¢’ =280 +432Jex+1 Jex—1 X +41 2542

12088 Jex—1 Jex +1 +9\/cx—1\/cx+1xc—l)(—1+9arccosh(cx))d)— 1 S (\/—d(czxz—l) (646’8)68
25088 (cx+1)c (cx—1)



— 14450 +64Vex+ 1 Jex—1 X +1044 —112yex+ 1 Jex—1 0 =252 +56 85 Vex—1 Jex +1 =7 ex—1 Jex +1 xc+1)

1
3200 (cx+1) P (ex—1)

(-1 + 7arccosh(cx)) d) + (V=a(Z2=1) (1650 28 +16yex T T Jer—T 2 +1322

—20°Jex—1 Jex+1 +5Jcx—1 Jex+1 xc—l) (—1+5arccosh(cx))d)

-d (2 —-1) (4c4x4—5c2x2+4c3x?\/cx—1 Jex+1 =3Jex—1Jex+1 xc-l—l) (-1 +3arccosh(cx)) d
1152 (ex+1) & (ex—1)

C3Jd (AP —1) (Vex—T JexF Tl xe+A2 —1) (arccosh(cx) —1)d

256 (cx+1) P (ex—1)

3y -d (AP —-1) (—\/cx—l Jex+1 xc+c2x2—1) (arccosh(cx) +1)d

256(cx+1)06(cx—1)

_l.

-d (AP —-1) (—4c3x3\/cx—l Jex+1 44t +3ex—1 Jex +1 xc—5¢2x2+l) (1 + 3 arccosh(cx)) d
1152 (cx+1) &P (ex—1)

1
+
3200 (cx+1) P (ex—1)

( -d (AP -1) (—16\/cx+1 Jex—1x24+1680 420883 Vex—1 Jex+1 =28 —5Jcx—1 Jex +1 xc

1
25088 (cx+1) ® (ex—1)

+13czx2—1) (1 +5arccosh(cx))d) - ( -d(?x—1) (—64\/cx+1 Jex—1 x7 ¢+ 64858

+112yexFl Jex—1 1 =144 =563 Jex—1 Jex +1 +104* ¢ +7Jex—1 Jex +1 xc—25¢2x2+l) (l+7arccosh(cx))d)

— ! c (J=a(ZZ-1) (=256 JexFT Jer=T1 2 +256x10c10 +576 Jex F1 Jex =1 x' ¢’ — 704 58
41472 (ex+1)c (cx—1)

—432Jex 1 Jexr—1 2 +688 00 +1208 3 Jex—1 Jex+1 =280t —9ex—1 Jex +1 xc+41c2x2—1) (1 +9arccosh(cx))d))

Problem 26: Result more than twice size of optimal antiderivative.

J (-2d? +d)° * (a + barccosh(cx) )

&

dx

Optimal (type 3, 249 leaves, 12 steps):

5Pd (-FdP +d)> " (a+barccosh(ex))  (-d2 +d)* 7 (a +barccosh(cx) ) L 5¢"dx (a+ barccosh(cx) ) -FdP +d
3x 3.0 2




bed-FdXP +d bSO PP-FdP+d  53d (a+barccosh(cx) ) -FdXP +d  TbSPIn(x) | -Fd +d

_6x2\/cx—l\/cx+l 4ex—1Jex+1 4bex—1 Jex+1 3Jex—1 Jex+1
Result (type 3, 1406 leaves):
4ad (-2l +d) 206 -d (E2 —1) P2 L Sadt (-2 +d) Pxd L Saddx/-PdP +d
3dx 20634 =152 +1)Jexr—1 Jex +1 3 2
5actd arctan[— ,czdx]
N J-2d3 +d -d (P —1) Sdtarccosh(cx) ¥ by -d (Px* —1) *d*arccosh(cx) x
2 JZd 2(cx—1) (ex+1) 2(cx—1) (ex+1)
N 49y -d (A2 -1) XS B 28by -d (A2 —1) &P SE N 76 -d (Fx* —1) d*x¢

6 (63 —1522+1) (ex—1) (ex+1)  3(634x* =152 +1) (ex—1) (ex+1)  6(63** =152 +1) (ex—1) (cx+1)

-d (?x* —1) d*arccosh(cx) _ by-d (¥ —1) dc __ 7by-d(F—1) d®arccosh(cx) &’
3(63c* =152 +1) (ex—1)2 (ex+1)  6(63c* ¢ =152 +1)Jex—T 2yext1T 3 (63A* — 1582 +1)Jex =1 Jex F1

B 23by -d (2 —1) d?arccosh(cx) & L 147b -d (3% —1) d*Xarccosh(ex) & 203by -d (P2 — 1) d*x arccosh(cx) &
3(63 =152 +1) (ex—1)x(ex+1) (63*x* =152 +1) (ex—1) (ex+1) (63c4x4—15c2x2+1) (ex—1) (cx+1)

1906+ -d (3 — 1) d*xarccosh(cx) ¢ L 35b -d (3% —1) d*Parccosh(ex) & 147by -d (P> — 1) d*x*arccosh(cx) ¢’
3(63c* =152 +1) (ex—1) (ex+1) (634 =152 +1)Jex—1 Jex +1 (63c4x4—1562x2+1)\/cx—1\/cx—i-l

22— (1 + (cx+yar=TyaxsT)’) éa L 146 -d (222 —1) arccosh(ex) d & _ 5b-d (P 1) arccosh(ex)? > d?

3Jex—1 Jex+1 3Vex—1 Jex+1 4yex—1+ex+1
-d(AP—1) R 5b-d (AP —1) &S 49p -d (AP —1) &3S 7b\/—d A2 —1) dx
+ —_
4ex—1Jex+1 2(634* =152 +1)Jexr—1 Jex +1 6(63c*x* =152 +1) 6(63c4x4—15c2x2+1)
L o-a(@P-1) S Ca(-Pdl+d) +4ac4x(-62dx2+d)5/2
8yex—1 Jex+1 3dx° 3

Problem 27: Result more than twice size of optimal antiderivative.

J (-2d? +d)° * (a + barccosh(cx) )

X

dx

Optimal (type 3, 251 leaves, 12 steps):

Pd(-d2 +d) 7 (a+baccosh(cx))  (-Fd?+d)° " (a+barccosh(ex)) ¢ (a+barccosh(cx)) J-Pd2 +d
3 5% x




bed*\ -Fdx* +d N bl d*-Fdx*+d | &d* (a+barccosh(cx))?y -Fdx* +d 23bc Pln(x) J -2dP +d
2004 ex—1 Jex +1 30¥ch—],ch+l 2becx—1 ch+1 15Jex—1 Jex+1
Result (type ?, 2428 leaves): Display of huge result suppressed!

Problem 31: Result more than twice size of optimal antiderivative.

J' a + b arccosh(cx)

dx

Optimal (type 3, 131 leaves, 4 steps):

beex—1Jex+1 _2b3hﬂﬂch—lch+l _ (a +barccosh(cx) ) -FdxP +d 23(a+bmwwhcx J-Fdx*+d
62 -2de +d 3/ -FdZ +d 3dx 3dx

Result (type 3, 853 leaves):

_ad—3d3+d _Zagv—gdg+d _4bJ—d&%f—l)ch—lch+lammem)g__ZbJ— (A2 —1) 2 (ex—1) (ex+1)°

3dx° 3dx 3d (PP —1) 3d (34« —262x2—1)
-d (PP —1) Zb\/ d(?x* —1) Parccosh(ex) yex—1 Jex +1 & _2by-d( (x* —1) xarccosh(cx) 8
3d( cx—252x2—1) d(3fx*—242-1) d(3fx* =222 -1)
-d(*x2—1) x(ex—1) (ex+1)* ) -d (2 —1) 2 + 2by -d (x> —1) arccosh(cx) yex—1 Jex+1 &
3d (3t =222 -1) 3d (3t =222 -1) 3d (3 =242 1)
-d (%% —1) xarccosh(cx) ¢t by -d (X —1) Jex+1Jex—1  by-d(F2—1) xc* L 4b -d (*x* — 1) arccosh(cx) &
3d (3 —222 1) 2d (3t —222—1) 3d (3 —242 1) 3d (3 —242—1)«x
o by-d(@P—1) Jex—T1 JexF1le L b -d (x* — 1) arccosh(cx)
6d(3c*x* =222 -1)2 3d (3 =222 -1)1°
+_2bd-d(8x2—l)ch—l Jex+1 m(1+(cx+ch—1 ch+1)2)£
3d(FP—1)

Problem 32: Result more than twice size of optimal antiderivative.
sz (a + barccosh(cx) ) dr
(-2dd +d)’ "

Optimal (type 3, 125 leaves, 4 steps):

x (a +barccosh(cx))  (a+barccosh(cx) )2 Jex—1 Jex +1 _ bln(-#@ +1)Jex—1 Jex F1
Fdy-Fdx*+d 2bcd —czdx2+d 28dy -Fdx* +d

Result (type 3, 278 leaves):




aarctan[— “Czdx]
J-FdP +d n by -d(*x*—1) Jex—1 Jex + 1 arccosh(cx)?

o Fadid  Paldd 286 (@27~ 1)
by -d (¥ —1) Jex—1 Jex +1 arccosh(cx) _ b -d (x> — 1) arccosh(cx) x
23 (22 -1) 22 (22— 1)
n by -d(Px*—1) Jex—1 Jex +1 ln((cx—i-\/cx—l Jex+1 )2—1)
23 (22 -1)

Problem 33: Result more than twice size of optimal antiderivative.
x (a + barccosh(cx))
32
(-dx*+d)

Optimal (type 3, 68 leaves, 3 steps):

a + b arccosh(cx) n barctanh(cx)cx—1 ecx+1

Ad-Fd*+d Ad-Fd*+d

Result (type 3, 197 leaves):

a by -d (x* — 1) arccosh(cx) by -d(FP—1) Jex—1 Jex 1 ln(1+cx+\/cx—1 Jex+1 )
Pd[-Fd2+d AP —1)d F(EP—1)d
-d (PP —1) Jex—1 Jex +1 1n(cx+\/cx—1 Jex+1 —1)
222 1) &

Problem 34: Result more than twice size of optimal antiderivative.
J'a + b arccosh(cx)
3 /2
(-2d +d)*

Optimal (type 3, 74 leaves, 2 steps):
x(a+barccosh(cx))  bIn(-Zx+1)Jex—1 Jex+1

dy-dx* +d 2c¢dy -Fdx* +d
Result (type 3, 179 leaves):
ax _ by-d(Zx—1) Jex—1 Jex+1 arccosh(cx) by -d (x> — 1) arccosh(cx) x
d-FdZ +d c(@F—1)d (2 —1)d

" by -d (A2 —1) Jex—1 Jex 1 1n<(cx+\/cx—l Jex+1 )2—1)
c(EP—1)d?




Problem 35: Result more than twice size of optimal antiderivative.
J a + b arccosh(cx)
x(-Ede +d)’ "

Optimal (type 4, 238 leaves, 9 steps):
2 (a +barccosh(cx))arctan(cx+\/cx—l Jex+1 )\/cx—l Jex+1 + barctanh(cx) Jex—1 Jex+1

a + b arccosh(cx)

+
d\ -dx*+d d\ -¢dx* +d dy-ZdP +d
_ Ibpolylog(Z, —I(cx—i-\/cx—l Jex+1 ))\/cx—l Jex+1 N Ibpolylog(2,I(cx+\/cx—1 Jex+1 ))\/cx—l Jex+1
ey e

Result (type 4, 510 leaves):

iln 2d+2Jd  -FdP +d
X

by -d (c2x2 — 1) arccosh(cx)

a

Werrrrll e (@2~ 1) &
-d (PP —1) Jex—1 Jex +1 dilog(l—I(cx+\/cx—1 Jex+1 ))
(@i @
n 1by -d (X2 —1) Jex—1 Jex+1 dilog(l—i—I(cx—}-\/cx—l Jex+1 ))
(Ci-1)&
n 1by -d(x* —1) Jex —1 Jex + 1 arccosh(cx) ln(l—i—I(cx—i-\/cx—l Jex+1 ))
Ce-1)d
15y -d(*x¥* —1) Jex—1 Jex +1 arccosh(cx) ln(l—I(cx—i-\/cx—l Jex+1 ))
(@2—1)&
by -d(FP—1) Jex—1 Jex +1 1n(1+cx+\/cx—1 Jex+1 ) " by -d (2 —1) Jex—1 Jex+1 1n(cx+\/cx—1 Jex+1 —1)
(CP-1)& (@CP-1)&

Problem 36: Result more than twice size of optimal antiderivative.
a + b arccosh(cx)
32
@ (- d2 +d)

Optimal (type 4, 323 leaves, 13 steps):

3¢ (a + barccosh(cx)) + -a — barccosh(cx) + beyex—1+ex+1 + 3 (a +barccosh(cx))arctan(cx+\/cx—1 Jex+1 )\/cx—l Jex+1

2d\ -Fdx* +d 2dx* -Fdx* +d 2dxy -Fdx*+d d-Fdx+d

" b*arctanh(cx) Vex — 1 Jex +1 _ 3Ibc2p01ylog(2, —I(cx+\/cx—1 Jex+1 ))\/cx—l Jex+1

dy-Fdx*+d 2dy -Fdx* +d




+ 3Ibczpolylog(2,l(cx+\/cx—l Jex+1 ))\/cx—l Jex+1

2dy -2dx* +d
Result (type 4, 647 leaves):

34l 2d+2Jd \ -FdP +d
X

3ac? 3b —d(czxz—l) arccosh(cx)c2

- a + j—
a2 Fadtd 24y Fdlid 20 24 (22 ~1)
_by-d (@2 —1) Jex—1 JexF1 c b -d (3 —1) arccosh(cx)
24 (P —1)x 24 (PP —1) 2
_b\/—d(czxz—l) ch—lch—i—lln(l—i—cx—i—\/cx—l\/cx—i—l)cz
(@2—1)&
" by -d (2 —1) Jex—1 Jex+1 1n(cx+\/cx—1 Jex+1 —l)c2
(22 —1)d?

31by -d (¥ —1) Jex—1 Jex +1 dilog(l—l(cx+\/cx—1 Jex+1 ))c2
2(2F—1)d

(

)

31by -d (P —1) Jex—1 Jex +1 dilog 1+I(cx+\/cx—l Jex+1 ))02

222 —1)d

n 31by -d (Ax* —1) Jex—1 Jex + 1 arccosh(cx) ln(1+I(cx+ch—1 Jex+1 ))c2
222 —1)d

_31b-d (AP —1) Jex—1 Jex + L arccosh(cx) In(1 =1 (ex+yex—1 Jex+1))
2(22—1)d?

Problem 37: Result more than twice size of optimal antiderivative.
JxS(a+barccosh(cx)) &

5 /2

(-2d? +d)° "

Optimal (type 3, 213 leaves, 5 steps):

a + barccosh(¢x) 2 (a +barccosh(cx))  (a+barccosh(cx)) -Fdx> +d N bxy -Zdx* +d

38d(-dl+d) " SpZIZa S SBJex—1JexF1
B bxy -Fdx*+d L Wbarctanh(cx) J - dx* +d
6d (-2 +1)Jex—1 Jex+1 6 Jex—1 Jex+1

Result (type 3, 465 leaves):



B ax? 4ax? 8a b+ —d(czxz—l) arccosh(cx)x2

+ — —
Pd(-Fd2 +d)} " Ad(-dd+d)] " 3Fd(-dl+d) Ad (AP -1)
n by-d(*x®—1) Jex—1Jex+1 x n by -d (*x* —1) arccosh(cx) n 2by -d (x> —1) arccosh(cx) ¥
P (P2 1) SP (P2 1) (22— 1) d e
N by -d(*P?—1) Jex—T1Jex+1x  5by-d(Fx*—1) arccosh(cx)
6(A2—1) P 3(AR2—1) B

n 116y -d (2 —1) Jex—1 Jex +1 ln(l—i—cx—}-\/cx—l Jex+1 )
6> (¥ —1)

by -d (A1) Jex—T JextUn(ex+Vex—1T Jex+1 —1)
68O (2 —1)

Problem 38: Result more than twice size of optimal antiderivative.
Jf (a + barccosh(cx)) dr
(-2di +d)° "

Optimal (type 3, 138 leaves, 4 steps):

a + barccosh(cx) I b arccosh(cx) n bxy -Fdx* +d n 5barctanh(cx) v -FdXP +d

3¢td(-Fde+d) " Ap ZiZad 68d (ex—1)7 2 (cx+1)3 /2 6B yex—1 Jex +1

Result (type 3, 312 leaves):

ax* B 2a +b\/—d(c2x2—l) arccosh(cx) x> +b\/—d(c2x2—l) Jex—1 Jex+1 x
2d(-Fd2+d)} 7 34 (-Fdd +d) " B (A2 -1)2E 6 (A2 —1)"6
_ 2by-d (P —1) arccosh(cx)  5b d (A2 1) Jex—T Jex+ I n(ex+Vex—1 Jex+1 —1)
3P (22 —1)2 6P (A2 —1)

-d(Ax*—1) Jex—1Jex 1 ln(1+cx+\/cx—1 Jex+1 )
6 (A2 —-1)

Problem 39: Result more than twice size of optimal antiderivative.
a + b arccosh(cx)
5/2
2 (-Fdx? +d)

Optimal (type 3, 218 leaves, 5 steps):
-a — barccosh(cx)  4c?x (a+barccosh(ex)) | 8c*x (a+barccosh(ex)) _ bey-Fdi +d

L beln(x) J-Fdx*+d

dx (-2dé +d)° 3d (-Fd2 +d)* 2 N e 6 (-2 +1)Jex—T Jex+1

Pyex—1 Jex +1



N Sbheln(-Ax2 +1)J-Edx? +d

6d>Jex—1 Jex+1
Result (type 3, 1349 leaves):

) a " 4acx + 8ac’x _ 165+ -d (*x* —1) Jex —1 Jex + 1 arccosh(cx) ¢
dx (-2d2+d) " 3d(-Fd2+a) " 3p[ZaZvd 3 (P —1)
32by-d (X =1) " (ex—=1) (ex+1) & 32y -d (P —1) P _80by-d (AP —1) X (cx—1) (ex+1)°
343 (8% =254 42622 —9) 34 (805x0 —254 3% +2622 —9) 34 (8°x0 =254 +262x% —9)
" 1126y -d (P —1) '8 N 64by -d (x* —1) x*arccosh(cx)Jex—1 Jex+1 & _ 64D -d (x* —1) xarccosh(cx) ®
3 (88X =253 +2622 —9) 3 (88X =25 +2622 —9) 33 (8x0 —25¢*x* +26 2% —9)
L 20by-d(E2—1) P lex=1) (ex+1) 1405y -d (P2 —1) ©°
B (8K =25 +2622 —9) 3483 (88X =25 +262x2% —9)
_136b —d(czxz—l) xzarccosh(cx)\/cx—l Jex+1 A n 56 b —d(czxz—l) )c"'arccosh(cx)c4 _4b —d(czxz—l) x(cx—1) (cx+1)c2
3 (80 =254 +26%2x% —9) P (80 =25 +262x2 —9) P (88x0 =254 +26%2x% —9)
N d(*2—1) PJex+1 Jex—1 6 4 24by -d (*2—1) £ L 24D -d (*x* —1) arccosh(cx)Jex—1 Jex+1 ¢
38 (88X =254 +2622% —9) P (8L —254x +2622% —9) P (8L —254x* +2622% —9)
_ 44by -d (AP —1) xarccosh(cx) ?  3b-d (AP —1) Jex—1 Jex+1c 4by -d (P —1) xc?
(8L —254x +2622 —9) 28 (80X =254 +26 %% —9) P (850 —254x +2622% —9)
n 9by -d (*x* —1) arccosh(cx) n by -d (A2 —1) Jex—1 Jex +1 ln(l—i—(cx—i-\/cx—l Jex+1 )2>c
B (880 —254 3 +262% —9)x B (P -1)
" -d (AP -1) ch—lch+1ln((cx+\/cx—1\/cx+1)2—l)c
34 (AP —1)

Problem 40: Result more than twice size of optimal antiderivative.
a + b arccosh(cx)
4 5,2
X (—czdx2 +d)

Optimal (type 3, 295 leaves, 5 steps):

-a —barccosh(cx) 2 (a+barccosh(cx)) | 8c'x (a+barccosh(ex)) | 16ty (a +barccosh(cx)) _ _ bey -dx’ +d
3d8 (-2dl +d) " dx(-Fdl +d) 3d (-d2 +d)’ 2 Pdl v d 62 Jex—T Jex+1
B b -FdP +d L 86 /- Fdd+d | 4bdin(-P+1)/-FdP +d
6 (-2 +1)Jex—1 Jex +1 383 ex—1 Jex +1 3d3ex—1 Jex +1

Result (type 3, 1877 leaves):



] 1285y -d (¢2 —1) 2T N 4485/ -d (P2 —1) £ - 560 b —d(czxz—l)
38 (1288 =360 4+354 3 —1022 —1) 3482 (1288 —36°x0 +354x —10c2x2—1) 383 (1288 —36°x0 4354y —10c2x2—1)

280by -d (PP —1) © 8 3 326 -d (¥ —1)

3 (1288 =36 00 +35** —1022 —1) 3482 (1288 —36°x0 4354y —10c2x2—1)

_ -d (czxz—l) xc i by -d (czxz—l) arccosh(cx) 4 8actx
38 (1288 =360 +354 % —1022 1) 382 (1288 —368°0 +354 % — 1042 -1)5° 3d(_czdx2+d)3/2
16actx 2ac -d (#x* — 1) arccosh(cx) & d(AP—1) Jex+1 Jex—1¢6
+ 32 + 3
2 /——czdx2+d dx (- d2 +d) (12cx—36cx+350x—1002x2—1) 4 (120x—36cx+350x—1002x2—1)
64 b —d(c2x2—1) x’ arccosh(cx) ¢'? 160b+ -d (x> — 1) » arccosh(cx) ®
P23 =360 +353* —10482-1) P (12883 =360 +357 % —1042 -1)
B 344b —d (% —1) »arccosh(cx) & 4 126y -d (#x* — 1) xarccosh(cx) ¢
38 (1288 =36 00 +35H* —1022 —-1) & (12858 —36510 +354« —10c2x2—1)
L 16b —d(c2x2—1) arccosh(cx) Jex—1 Jex+1 & L 128b -d (PP —1) ¥ (ex—1) (cx+1)'?
383 (1288 =36 00 +35¢* % —1022 —1) 3d3(1208x8 36c6x6+35cx 10242 —1)
3206y -d (PP —1) X ( x—l)(cx+l cl? L 80bY-d (X —1) & (ex—1) (ex+1)
38 (1288 =360 +35* % —1022-1) #(128:8 —3680x° +35c A —1042-1)
_40by -d (PP —1) Pex—1) (ex+1)*  8bY-d(PxF—1) x(cx—1) (ex+1)c
3P (12883 =360 +35 % 1022 1) 38 (1288 -36 80 +354 % — 1022 — 1)
+ d(*2—1) PJex+1 Jex—1¢ _ b —d(c2x2—1 ) JVex—1 Jex+1 ¢

P (12833 =360 +35* —1022-1) 68 (1288 =360 +354x% — 1022 —1) 2

32by -d (X —1) Jex —1 Jex + 1 arccosh(cx) & L 1766 —d(c2x2—1 xZarccosh(cx) Vex —1 Jex +1 &

38 (PP —1) 38 (1288 =360 +354 % =102 —1)
+64b —d(czxz—l)xarccosh (ex)Jex—1Jex+1 ¢ _128b —d(czxz—l)xarccosh(cx)\/cx—l\/cx+lc
P (1288 =360 +354%4 —1022 —1) P (1288 =360 +354* —1022 —1)
+8b\/m\/cx—1\/cx+lln((cx+\/cx—1\/cx+l)4—l)c3_ a
3d° (P2 —1) 3d0 (-2de +d)

Problem 42: Unable to integrate problem.
J(fx)m(-éarx2 +d) (a + barccosh(cx)) dx

Optimal (type 5, 170 leaves, 6 steps):



d (fx)' ™™ (a + barccosh(cx) ) _ Ad (fx)?> ™ (a + barccosh(cx) ) bcd(fx y2tmfex—1 Jex +1

f(1+m) f3(3+m £ (3+m)?
bed (7+3m) (fx)2+mhypergeom([%, 1+ 2

§ [z+_}3f)fzﬂfrr

£(+m)(2+m) 3+m)Jex—1 Jex +1
Result (type 8, 27 leaves):

J(fx)m(—czdxz +d) (a + barccosh(cx)) dx

Problem 44: Unable to integrate problem.
J(fx (-2d? +d)* " (a +barccosh(cx) ) d

Optimal (type 5, 407 leaves, 7 steps):

(fx)1+m(—czdx2+d)3/2(a+barccosh(cx)) + d (fx)' ™" (a + barccosh(cx) ) - dx* +d

f(4+m) f(m*+6m+38)
1+m l m l i m -
. d (fx) (a —i—barccosh(cx))hypergeom([2, > + 2 }, [ > + > ],czxz)\/ Fdx +d ~ Sbed (fx) 2+m\/m
F44+m) (m*+3m+2)J-cx+1 Jex+1 A24+m?44+m)Jex—1 Jex+1

bed (fx)> T -Fdx® +d N bAd (fx)* T -Fdx* +d

£P(24m) (4+m)Jex—1 Jex +1 Aa+m?Jex—1Jex+1

3bcd (fx)2+mHypergeometricPFQ( [1, 1+ %, 1+ % % + ? 2 + —] C,sz) J-Fd +d

P(14+m) 2+m?>@d4+m)Jex—1 Jex+1
Result (type 8, 29 leaves):

J(fx)m(—czdxz +d)* " (a + barccosh(cx) ) dx

Problem 45: Unable to integrate problem.

J ()" (a + barccosh(ex))
(

2
Pdt+d)
Optimal (type 5, 266 leaves, 4 steps):

2+m m m —
()7 (4 + barccosh(cx) ) N be (fx) hypergeom([l,l+ 5 }, [2+ 5 ],c2x2)\/cx 1 Jex+1

df-Fd +d dff (2+m)-dZ +d




bem (fx)2+mHypergeometricPFQ( [1, 1+ %, 1+ ﬂ], [2 + %,2 + % ],czxz) Jex—1ecx+1

2 2
dff (14+m) (24+m)y-Fdx*+d
m (fx)1+m(a +barccosh(cx))hypergeom([%, % +%], [% + %},czxz)\/ AR+

df(1+m)J-Zd2+d

Result (type 8, 29 leaves):

J (fx)™ (a + barccosh(cx))
(-dé +a)’ "

Problem 46: Unable to integrate problem.

J (fx)™ (a + b arccosh(cx))
(-2d? +d)° "

Optimal (type 5, 394 leaves, 7 steps):
(fx)' 7™ (a 4 barccosh(cx)) L (2=m) (fx)' 7 (a 4 barccosh(cx))

3df(-dd +d) 3 p)-Fdl +d

bc(2—m) (fx)2+mhypergeom([l,l+%], 2+%},czxzj\/cx—l Jex+1

3L (24m)-Fd+d

bc(fx)2+mhypergeom( [2, 1+ % ] [2 + %:,52):2)\/”—1 Jex +1

3PL (24 m)y -Fdx? +d

+

_|_

bc(2—m)m (fx)2+mHypergeometricPFQ([1, 1+ 2 1+ ﬂ], [ +%,2+%],62xzjx/cx—l Jex+1

2 2

3
2
3L (14+m) (24+m)y-FdP +d
(2—m)m (fx)H'm(a + b arccosh(cx)) hypergeom([%, mn +%], [% + %],czxz)\/ AR+

2
3Af(1+m) -Fd2+d

Result (type 8, 29 leaves):

J (fx)™ (a +barccosh(cx))
(-dé+a)’ "

Problem 49: Result more than twice size of optimal antiderivative.

Jx(—czdxz +d)° 7 (a + barccosh(cx) )2 d



Optimal (type 3, 418 leaves, 8 steps):

(-2d2+d)" " (a+barccosh(ex))? 3282 E (<R +1)JPdltd _ 1658 (-F2 1)1 -Pdl +d

72d 2457 (-ex+1) (ex+1) 735 (~ex+1) (ex+1)
2R (2R+1) - Fal+d 2@ (2 +1)-FdP +d | 2bdx(a+barccosh(ex)) -FdP +d
12252 (~ex +1) (ex+1) 3437 (-ex+1) (ex+1) Teexr—T1 Jex+1
2bcd2x?’ a + barccosh(cx) )+ -Fdx* +d 61)03512)5S (a + barccosh(cx) ) -Fdx* +d Zbc d? x’ (a + barccosh(cx) )/ -AdXP +d
TJex—1ex+1 35yex—1 Jex+1 49 cx—1 Jcx+1

Result (type 3, 1957 leaves):

2 (. 7/2
o (Pd+d) T ! (V=d (ZZ=1) (64358 — 14450 + 64 ex F1 yex—T a7 + 104 4
74d 43904 (cx+1) ? (ex—1)

—12VexFl Jexr—1x =252 +568°Jex—1 Jex+1 —7Jex—1 Jex +1 xc+l) (49 arccosh(cx)? — 14 arccosh(cx) +2)d2)

- I ( -d (2 —1) ( 65x0 28 +16Vex+1 Jex—1 2 +13282 2083 Jex—1 Jex +1
3200 (cx+1) & (ex—1)

+5ex—T Jex+ T xc—1) (25arccosh(cx)? — 10 arccosh(cx) +2) d?)

-d (AP —-1) (4c4x4—5c2x2 +433Jex—1 Jex+1 —3Jex—1 Jex F1 xc-l—l) (9 arccosh(cx)? — 6 arccosh(cx) +2) d?

" 384 (cx+1)? (ex—1)
-d (AP -1) (\/cx—l Jex 1 xe+ 232 — 1) (arccosh(cx)? — 2 arccosh(cx) +2) d?
128 (cx+ 1) (ex—1)
-d (AP —-1) (—\/cx—l Jex+1 xe+ 282 — 1) (arccosh(cx)? + 2 arccosh(cx) +2) d?
128 (cx+1) & (ex—1)
+ -d (PP —1) (—4c3x3\/cx—1 Jex+1 +4t*+30ex—1 Jex +1 xc—5c2x2+l) (9 arccosh(cx)? + 6 arccosh(cx) +2) d?

384 (cx+1) (ex—1)

- I ( -d (2 —1) (—16\/cx+1 Jex—1 241680 +203 3 Jex—1 Jex+1 =28 —5ex—1 Jex +1 xc
3200 (cx+1) A (ex—1)

1
43904 (cx+1) A (cx—1)
+64 3 +112Vex 1 Jex—1 2 —144E8° —563 3 Jex—1 Jex+1 4104t +7Jex—1 Jex + 1 xc—25c2x2+1) (49 arccosh(cx)?

+ 13252 — 1) (25 arccosh(cx)? + 10 arccosh(cx) +2) dz) + -d (¥ —1) (—64\/cx+1 Jex—1 X' ¢

+ l4arccosh(cx) +2) d®) ) +2ab I (J-d(@2=1) (6458 — 14485 +64ex T T Jox—T ¢ + 104
6272 (cx+1) & (ex—1)




—12VexFl Jexr—1 2 =252 +568°Jex—1 Jex+1 —7Jex—1 Jex +1 xc+l) (—l+7arccosh(cx))d2)

1
640 (cx+1)  (cx—1)

(V=a(Z2=1) (1650 — 28 +16Vexr T T Jer—T 25 + 1332 2082 Jex =T Jex 11

+5Jcx—1Jex+1 xc—l) (-1 +Sarccosh(cx))d2)

-d (2 —-1) (4c4x4—5c2x2+4c3x?\/cx—1 Jex+1 =3Jex—1Jex+1 xc-l—l) (-1 + 3 arccosh(cx) ) d>
128 (¢x+1) & (ex—1)

o s5Jd(EP 1) (Vex—T JexF Ll xe+A2 —1) (arccosh(cx) — 1) d
128 (¢cx+1) P (ex—1)

5y -d (AP —-1) (—\/cx—l Jex+1 XC+C2X2—1) (arccosh(cx) + 1) d?
128 (¢x+1) & (ex—1)

_l.

-d (AP —-1) (—4c3x3\/cx—l Jex+1 44t +3ex—1 Jex +1 xc—5¢2x2+l) (1 + 3 arccosh(cx) ) d?
128 (¢x+1) (ex—1)

— 1 ( -d (AP -1) (—16\/cx+1 Jex—124+1680 42083 Jex—1 Jex+1 =285 —5Jcx—1 Jex +1 xc
640 (cx+1) & (cx—1)

1
6272 (cx+1) A (ex—1)

F1322-1) (1 +5arccosh(cx))d2) + ( -d (E2—1) (-64ex+1T Jex -T2 +64858

+12VexF1 Jexr—1 0 — 144830 =563 Jex—1 Jex +1 10444 +7Jex—1 Jex +1 xc—25c2x2+1) (1 +7arccosh(cx))d2)J

Problem 50: Unable to integrate problem.

dx

X

J (-2d +d)° * (a + barccosh(cx) )

Optimal (type 4, 797 leaves, 26 steps):

d(-Cd2 +d)* (a +barccosh(ex))?  (-2d2+d)° 2 (a+barccosh(cx) )2 8P R -Cde+d 200CR2-2de +d
* - - 27

3 5 27
L1682 (2R 1) -PdP +d 802 (-2 +1)2-2d2 +d N 202 R (@R +1)-Fdl +d +d (a
75 (-ex+1) (cx+1) 225 (~cx+1) (ex+1) 125 (-cx+1) (ex+1)

S Zdl v d 2,2 JZddtd 2 JPdl+d
+ barccosh(ex) )2 - PdR 1 d — 2abed’x Fdx* +d  2b*cd®xarccosh(cx)  -Fdx> +d  16bcd®x (a + barccosh(cx)) - dx* +d

Jex—1Jex+1 Jex—1 Jex+1 15yex—1ex+1




2b dzf a + barccosh(cx) ) -FdP +d 2bc a’zx5 a + barccosh(cx)) -Fdx*r+d

45\ cx—1 Jex+1 25Jecx—1 ex+1
2d* (a +barccosh(cx))zarctan(cx-l-\/cx—1 Jex+1 )\/m
Jex—1cx+1
21bd (a + barccosh(cx) ) polylog( 2,1 (cx +yex =1 Jex +1) )V -EdZ +d
Jex—1ex+1
2Ib2d2polylog(3,1(cx—i-\/cx—1 Jex+1 ))\/m _ ZIbzdzpolylog(S, —I(cx—h/cx—l Jex+1 ))\/m
Jex—1 Jex+1 Jex—1 Jex+1

+ 21bd? (a +barccosh(cx))polylog(2, —I(cx+\/cx—1 Jex+1 ))\/ -Fdx* +d
Jex—1 Jex+1

Result (type 8, 29 leaves):

dx

J (-2d +d)° % (a + barccosh(cx) )

X

Problem 51: Result more than twice size of optimal antiderivative.

sz (a + b arccosh(cx) )2
Nerrare

dx

Optimal (type 3, 194 leaves, 5 steps):
P x(-ex+1) (ex+1) _I_bzarccosh(cx)\/cx—l\/cx-i-l bx? (a +barccosh(cx) ) Vex —1 Jex +1

Ny Ny v Zae
" (a + barccosh(cx) )3 Vex—1 Jex +1 _ x (a + barccosh(cx) )2 -FdxP +d
o 124

Result (type 3, 623 leaves):

a2 arctan[ _— 'Czdx

2x[FTaTd [FiTrd ) | P I _ P AEE—1] ¢
2d 22/Zd 4d (A2 —1) 4d (A2 -1)

-d (*x* —1) arccosh(cx) Jex—1 Jex +1 2 _ b* -d (2 — 1) arccosh(cx)?x N b>\ -d (x> — 1) arccosh(cx)?x
2dc (2 —1) 2d (22 —1) 2d* (PP —1)

p*y-d (X —1) Jex—1 Jex +1 arccosh(ex)® 52y -d (% — 1) arccosh(cx) Jex— 1 Jex +1
6dc (A% —1) 4dJ (Fx%—1)




_aby -d (P —1) Jex—1 Jex +1 arccosh(cx)? _ab -d (x* —1) arccosh(cx)

ab\/ d(?x2—1) Jex+1 Jex—1 2

2d3 (A2 —1) d(Z2—1)
" -d (#x* — 1) arccosh(cx) x _aby -d(AP—1) Jex—1JexF1
d (P —1) 4dS3 (A2 —-1)

Problem 52: Unable to integrate problem.

J(a —i—barccosh(cx))2 dx

xf-Fdl +d

Optimal (type 4, 300 leaves, 8 steps):

2 (a +barccosh(cx))zarctan(cx—i-\/cx—1 Jex+1 )\/cx—l Jex+1

Ve
_ 21b (a + barccosh(cx) ) polylog(2, =1 (ex+yex—1 yex+1)) Jex—1 Jex +1
Ve
N 21b (a + barccosh(cx) ) polylog (2,1 (ex +yex =1 Jex +1) ) Jex—1 Jex +1

J-Zdr +d

2dc (P2 -1)

+ ZIbzpolylog(3, —I(cx+\/cx—1 Jex+1 ))\/cx—l Jex+1 2Ib2polylog(3,1(cx+\/cx—1 Jex+1 ))\/cx—l Jex+1

Ny

Result (type 8, 29 leaves):

dx

J (a + barccosh(cx) )2

Wy

Problem 53: Result more than twice size of optimal antiderivative.
Jx4 (a + b arccosh(cx) )2

3 /2

(-2di +d)’ "

Optimal (type 4, 414 leaves, 15 steps):
Bx(-cx+1) (ex+1) , x (a+barccosh(cx))? _ parccosh(cx) Jex =T Jex +1

N

bx* (a +barccosh(cx) ) Jex—1 Jex + 1

+
4ta-Fdl +d Fd-Fdld +d 48d-Fdd +d

(a+barccosh ex))2Jex—1 Jex +1 _ (a +barccosh(cx) )3 Jex —1 Jex+1
—czdx2+d 2bd -c2dx2+d

+

28d-Fdx*+d



2 2
_ 2b(a+barcc0sh(cx))1n(1—(cx+\/cx—l \/cx+1) )\/cx—l Jex+1 bzpolylog(Z,(cx+\/cx—1 \/cx+1) )\/cx—l Jex+1

-Fdx’ +d Cdy-Fdl +d
4 3x (a + barccosh(cx) \/ -AdXP +d

2¢ a’2
Result (type 4, 1140 leaves):

3d? arctan[ R —— ,czdx ]
[Firid ) P AEE Y A @

a3 3d%x
- + J—
22d{-Zd2+d 2ddf-Fdl +d 2¢d(Pd 4 (@ —1) 4 (2 —1)
B>\ -d(*x2 —1) Jex —1 Jex + 1 arccosh(cx)? _ b* -d (2 —1) arccosh(cx) yex —1 Jex +1 22
2é (2 1) 20 (2 1)
L 202/ -d(@2 —1) Jex—T Jex T T arccosh(ex) (1 —ex—Jex—1Jex+1)
2 (A1)
n 2%y -d (Ax* —1) Jex—1 Jex + 1 arccosh(cx) ln(l +ex+yex—1+Jex+1 ) n b*\ -d (x* — 1) arccosh(cx)?x
2 5(c2x2_1) 222 (A1)

_ -d (x> —1) arccosh(cx)? By -d (AP —1) Jex—1 Jex +1 polylog( 2,cx+yex—1+Jex+1 )

244t (AP —1) (AP —1)
" —d(czxz—l)arccosh(cx)\/cx—lch+l By -d (¥ —1) \/cx—l\/cx+lpolylog( —cx—ch—I\/cx+1)

4d*S (AP —1) e (AP —1)
+ -d(?x*—1) Jex—1 Jex +1 arccosh(cx)? 3ab\/ d(?x*—1) Jex—1 Jex +1 arccosh(cx)?
247 (A —1) 247 (A — 1)

L ab -d (3 —1) arccosh(cx) X aby-d(FP—1) JexF+1Jex—1x  2aby-d(Fx* —1) arccosh(cx) Vex—1 Jex +1

(221 28 (2 1) £ (1)
_ 3aby-d(*x* —1) arccosh(cx) ab\/ (x> —1) Jex—1 Jex +1

PA(EP-1) 4% (A2 —1)
n 2aby-d (P —1) Jex—1 Jex +1 ln((cx—i-\/cx—l Jex+1 )2—1)

£ (22 1)

Problem 54: Result more than twice size of optimal antiderivative.
sz (a + b arccosh(cx) )2
(-2di +d)’ "

Optimal (type 4, 255 leaves, 8 steps):



x (a + barccosh(cx) )? (a + barccosh(cx) )2 ex — 1 Jex + 1 _ (a + barccosh(cx) ) ex — 1 Jex + 1

+

Fdy-FdP +d Sdy-FdP +d 3b3dy-Fdx +d

_ 2b(a+barccosh(cx))ln(1 - (cx-l—\/cx—l Jex+1 )2)\/cx—1 Jex+1 bzpolylog(z, (cx+\/cx—1 Jex+1 )2)\/cx—1 Jex+1

Sdy-Fdd +d Sdy-FdP +d

Result (type 4, 737 leaves):
azarctan[— ‘Czdx
ax 3 J-dx +d N b2\ -d (*x2 —1) Jex —1 Jex + 1 arccosh(cx)?
PNy e 320 (22 -1)
_ B -d(?x*—1) Jex—1 Jex+ 1 arccosh(cx)? _ b\ -d (*x* — 1) arccosh(cx)?x
(AP —1) (AP —1)
n 2%y -d (A% —1) Jex —1 Jex + 1 arccosh(cx) ln(l +ex+yex—1Jex+1 )
22 (2 1)

n 202 -d (A2 —1) Jex—1 Jex +1 polylog(Z, —ex—+Jex—1 Jex+1 )

£l (1)
L 202/ -d(@2 —1) Jex—T Jex T T arccosh(ex) (1 —ex—Jex—1Jex+1)

2 (1)

n 202y -d (A2 —1) Jex—1 Jex+1 polylog(2,0x+\/cx—1 Jex+1 ) n aby-d(?x*—1) Jex—1 Jex +1 arccosh(cx)?

£J (32— 1) £J (22 1)
_2aby -d(?x* —1) Jex—1 Jex + 1 arccosh(cx) _2aby-d (x* —1) arccosh(cx) x

(AP —1) (AP —1)

" 2aby-d (¥ —1) Jex—1 Jex +1 1n((cx+\/cx—l Jex+1 )2—1)

(AP —1)

Problem 55: Result more than twice size of optimal antiderivative.
Jx(a + b arccosh(cx) )2 dr
3 /2
(-2d? +d)* "

Optimal (type 4, 215 leaves, 8 steps):

(a + b arccosh(cx) )? + 4b(a+barccosh(cx))arctanh(cx+\/cx—l Jex+1 )\/cx—l Jex+1

calTaTid cafTaTTd

" 2b2p01y10g(2, —ex—+yex—1Jex+1 )\/cx—l Jex+1 2b2polylog(2,cx+ch—l Jex+1 )\/cx—l Jex+1

Ad-Fd2+d Ady-Fdx*+d




Result (type 4, 541 leaves):

2 b2\ -d (*x* — 1) arccosh(cx)? _ 202y -d (*x* —1) Jex—1 Jex + 1 arccosh(cx) ln(l +ex+yex—1Jex+1 )

Ny A2 -1)d A2 —1) &
__Z#J—d&%f—l)ch—lch+11mbbﬂ2gfx—ch—lch+l)
(AP —1)d
n 202 -d (*x2* —1) Jex—1 Jex +1 arccosh(cx) ln(l—cx—\/cx—l Jex+1 )
2 (@2 -1)&

L2 (@2 1) Jex =T Jex T 1 polylog(2, cx +yex — 1T Jyex+1) _ 2aby-d (F2 —1) arccosh(cx)

22 1) & ETEER
_ 2aby -d (P —1) Jex—1 Jex +1 ln(l—l-cx—l-\/cx—l Jex+1 )

(AP -1)d
" 2aby-d (AP —1) Jex—1 Jex +1 m(ax+ch—1 Jex+1 —1)

Z(E2—1)&

Problem 56: Result more than twice size of optimal antiderivative.
sz (a + b arccosh(cx) )2 dr
(-2di +d)° "

Optimal (type 4, 363 leaves, 12 steps):
° (a +barccosh(cx))? b* L b (eex+1) | blarccosh(ex) Yex—T Jex+1

3d(-Cd+d) P 3opPadid  30d  FdRid Y Ny

+b¥(a+bmm%Mcﬂ)ch—lch+l _(a+bmwchﬂ)Aﬁx—lch+l

3ed? (-2 +1)-Fd? +d 3P -FdP +d

2 2
+_2b(a+bammmhuw))m(1—(cx+ch—1 ch+1) )ch—l Jex+1 4_bﬂmbmg(L(cx+ch—-lch+1) )ch—l Jex+1

3P -AdP +d 3P -Fdd +d

Result (type ?, 3444 leaves): Display of huge result suppressed!

Problem 57: Unable to integrate problem.

(a + barccosh(cx) )2
5/2
x(-Fdx2 +d)
Optimal (type 4, 621 leaves, 26 steps):

(a + b arccosh(cx) )? b? L (a + barccosh(cx) )? L bex(a+barccosh(cx)) Jex =T Jex +1

sd(-Cae+d) 3o Tadid &) Fdeid 3P (G 1) CaeTd




2 (a +barccosh(cx))zarctan(cx+\/cx—1 Jex+1 )\/cx—l Jex+1

P )

" 14b (a +barccosh(cx))arctanh(cx+\/cx—1 Jex+1 )\/cx—l Jex+1 + 7b2polylog(2, —ex—yex—1+ex+1 )\/cx—l Jex+1

3d* -Fdx* +d 3d* -Fdx* +d

_21b(a +barccosh(cx))polylog(2, —I(cx+\/cx—1 Jex+1 ))\/cx—l Jex+1

2 TiTTd

21b (a +barccosh(cx))polylog(Z,I(cx—i-\/cx—1 Jex+1 ))\/cx—l Jex+1

+

+
P -Fd +d
_ 7b2polylog(2,cx+\/cx—1 Jex+1 )\/cx—l Jex+1 n ZIbzpolylog(3, —I(cx—i-\/cx—l Jex+1 ))\/cx—l Jex+1
3d-FdP +d &\ -Fd +d
_ 2Ib2p01ylog(3,l(cx+\/cx—l Jex+1 ))\/cx—l Jex+1
& -2d +d

Result (type 8, 29 leaves):

J (a + barccosh(cx) )2
x(-d? +d)°

Problem 58: Result more than twice size of optimal antiderivative.
J(a+barccosh(cx))2
5/2
2 (-2dx +d)° "

Optimal (type 4, 470 leaves, 21 steps):

_ (a+barccosh(cx))? | 4c*x(a+barccosh(cx))? b Px N 8 ?x (a + barccosh(cx) )? 4 belatbarccosh(ex)) Jex=T Jex +1
dx(-2de +d)’ " 3d(-Edid +d)’ 3P -Pd2+d 3 -2dP +d 3 (-E2+1)J-FdP +d
. 8c(a+barccosh(ex) ) Vex—T Jex 1 _ 4be(a +barccosh(cx) ) arctanh( (cx +Vexr =T Vex ¥ 1)) Ver =T Jex F1
3 -FdP +d 2-Fdl +d
 16be (a+barccosh(cx)) (1 = (ex + Ve =TVt T) ) Jar—T Jex i1
32 -Fdd +d
B B cpolylog(2, - (cx +Vex =T VexFT) ) yer =T yexr F1 ~ 552 cpolylog( 2, (ex +Ver =T Vex FT) ) Vexr =T yex F1
2-Fdl +d 3d-Fdl +d

Result (type ?, 3797 leaves): Display of huge result suppressed!

Problem 59: Result more than twice size of optimal antiderivative.



J X arccosh(ax)2 dr

Optimal (type 3, 199 leaves, 11 steps):

15arccosh(ax) yax—1 3 X2 arccosh(ax) yax — 1 _ x* arccosh(ax) Vax — 1 " arccosh(ax)3Vax — 1 _ 15xy-ax+1 Jax+1

640> -ax+1 8a>—ax+1 8a+ -ax+1 8a’\-ax+1 64a*
B Lyax+1 Jax+1 _ 3 xarccosh(ax)?y -a*> X2 + 1 _ x> arccosh(ax)?y -a* X + 1
32 8a* 44
Result (type 3, 487 leaves):
[_ 2 — 3
- a2 + 1 \/axs 12\/ax+l arccosh(ax)” _ 5 12 (m(8a59—129a3+8\/ax+1 Jax—1 Hat+4ax
8a (i —1) 512a° (a2 — 1)

—8Jax+1 Vax—12a>+Jax—1 Jax+1 ) (8 arccosh(ax)? — 4 arccosh(a x) +1))

V-2 +1 (2fa3—2ax+2\/ax+l Jax—12a*—Jax—1 Jax+1 ) (2 arccosh(ax)? — 2 arccosh(ax) +1)
16a° (i®2 —1)

Y -t 41 (2x3a3—2ax—2\/ax+l Jax—12a+Jax—1Jax+1 ) (2 arccosh(ax)? + 2 arccosh(ax) +1)
16a° (a*x% —1)

(\/ -2+ 1 (8a5x5—12x3a3—8\/ax+1 Jax—1ta* +dax+8Vax+1 Jax—1 2d°

1
5120 (a2 — 1)

—Jax—1Jax+1 ) (8 arccosh(ax)? + 4 arccosh(a x) +1))

Problem 61: Unable to integrate problem.

J arccosh(ax)2 &

Optimal (type 4, 220 leaves, 8 steps):

2arccosh(ax)2arctan(ax+\/ax—1 Jax+1 )\/ax—l _ 2Iarccosh(ax)p01ylog(2, —I(ax+\/ax—1 Jax+1 ))\/ax—l

V-ax+1 V-ax+1
+ 2Iarccosh(ax)polylog(Z,I(ax+\/ax—1 Jax+1 ))\/ax—l + 2Ipolylog(3, —I(ax—l—\/ax—l Jax+1 ))\/ax—l
V-ax+1 V-ax+1
_ 2Ipolylog(3,1(ax+\/ax—l Jax+1 ))\/ax—l
J-ax+1

Result (type 8, 24 leaves):



J arccosh(ax)2 dr

Problem 63: Unable to integrate problem.
J(fx)m(—czdxz +d) (a + barccosh(cx))? dx

Optimal (type 1, 1 leaves, 1 step):

Result (type 8, 29 leaves):
J’(fx)m(—czdx2 +d) (a + barccosh(cx) )? dx

Problem 74: Result more than twice size of optimal antiderivative.

Jx%(-czml)mdx

a + b arccosh(cx)

Optimal (type 4, 349 leaves, 15 steps):

3cm( a + barccosh(cx) )cosh(%)m 3cm( 3 (a + barccosh(cx) ) )cosh(%jm

b b
64bct\ex—1 i 64bctex—1
Chi( 5(a +barl():cosh(cx)) )COSh(SI)—aJm Chi( 7 (a +barlc;‘cosh(cx)) )cosh( %)m
" 64bctex—1 B 64bctex—1
3Shi( a +barc;osh(cx) )sinh(%)m 3Shi( 3 (a +bar;cosh(cx)) ]sinh( 3b_a) T T
i 64bct\ex—1 - 64bctex —1
Shi( 5(a +bar;cosh(cx)) )sinh( Sb_a)m Shi( 7 (a +barzcosh(cx)) jsinh( ’;_a)m
- 64bct\ex—1 " 64bctex—1

Result (type 4, 724 leaves):

b arccosh(cx) +7 a

\/m(—\/cx—l\/cx-l-lxc+czx2—l)Ei](7arccosh(cx)+7b—a)e b

128(cx+1)c4(cx—1)b

b arccosh(cx) — 7 a

J-22+1 (~Jex=T1 Jex F1 xc+c2x2—I)Eil(—7arccosh(cx) _7b_a)e b

128 (cx+1)c* (ex—1)b




b arccosh(cx) +5a

m(_\/cx_l\/cx+1xc+62x2—1)Ei1(Sarccosh(cx)+5b—a]e b

+ 4
128 (¢cx+1)c" (ex—1)b
b arccosh(cx) +3 a
322 +1 (Jex=1 Jex +1 xc+52x2—1)Eil(3arccosh(cx) +3b—“)e b
+
l28(cx+1)c4(cx—1)b
a +b arccosh(cx)
3y -AFP 41 (—\/cx—l Jex+1 xc+czx2—1)Eil(arccosh(cx) +%)e b
128(cx+1)c4(cx—1)b
b arccosh(cx) —a
3 -2 +1 (—\/cx—l Jex+1 xc+czx2—1)Eil(—arccosh(cx) —% e b
128 (ecx+1)c* (ex—1)b
b arccosh(cx) —3 a
3y -2 +1 (—\/cx—l Jex+1 xc+62x2—l)Eil(—3arccosh(cx) —3b—a)e b
+
128 (cx+1)* (ex—1) b
b arccosh(cx) —5a
N (—\/cx—l Jex+1 xc+c2x2—l)Ei -5 arccosh(cx) _3a e b
1 b
+

128(cx+1)c4(cx—1)b

Problem 79: Result more than twice size of optimal antiderivative.

X
J arccosh(ax) —at 41

dx

Optimal (type 4, 53 leaves, 5 steps):

3 Chi(arccosh(ax) ) ax—1 n Chi(3 arccosh(ax))Jax—1
4a*ax F1 4a*Cax+1

Result (type 4, 199 leaves):

J-a**+1 Jax—1 Jax+1 Ei (3 arccosh(ax) ) J-a** +1 Jax—1 Jax+1 Ei (-3 arccosh(ax))
+

8a* (azxz—l) 8a* (azxz—l)
3V-a’x* +1 Jax—1 Jax+1 Ei (arccosh(ax)) 3y -a*x*+1 Jax—1 Jax+1 Ei (-arccosh(ax))
+ +
8a* (azxz—l) 8a* (azxz—l)

Problem 86: Result more than twice size of optimal antiderivative.



dx

2 (22 +1)*"
(a + barccosh(cx) )2

Optimal (type 4, 312 leaves, 21 steps):

COSh( 2b_a)shl( 2 (a+barccosh(cx)) )m

COSh(4b_a)Shl( 4 (d +barccosh(cx)) )m

b b
1623 Jex—1 i 402 Jex—1
3cosh(%)$hi( 6 (a +bar;cosh(cx)) )m Chi( 2 (a +barzcosh(cx)) )sinh(zb—a)\/m
- 1623 Jex—1 - 1623 Jex—1
Chi( 4 (a +barl():cosh(cx)) )sinh( élb_a)m 3Chi( 6 (a +barlc):cosh(cx)) )sinh( i)_a)m
) N " 1652 er =T

)(2(-02)62+1)3 /2\/cx—1 Jex+1
bc (a+ barccosh(cx))
Result (type 4, 1175 leaves):

- l (\/—czxz—i—l (—32\/cx+1\/cx—1x606+32c7x7+48\/cx+1\/cx—1x4c4—6405x5
64 (cx+1) I (cx—1) (a +barccosh(cx)) b

—18yexF1l Jex—1 22 +383° +Jex—1 Jex +1 —6cx))

b arccosh(cx) +6 a

3%(—\/cx—l Jex+1 xc+czx2—1)Eil(6arccosh(cx) —I—%)e b

+ 3 2
R(cx+1)c (ex—1)b
+ l (\/—czx2+1 [32\/cx—1\/cx+1x5b05+32x6bc6—32b\/cx—1\/cx+lc3x3—48x4bc4
64cx —1 Jex+1 &b (a + barccosh(cx))
_ba _ba
+6byex—1Jex+1 cx+18x2bc* +6arccosh(cx) e Eil(—6arccosh(cx) —%)b+6e b Eil(—6arccosh(cx) —%)a—b])

. NErEy
16Jcx—1 Jex +1 & (a+ barccosh(ex)) b
+ J-EFP+1 (—8\/cx+l Jexr—1 43¢ 4+80 +8Jex+1 Jex—1 2 — 1238 —Jex—1 Jex +1 +4cx)
32 (cx—l—l)c3 (cx—1) (a +barccosh(cx)) b

barccoshicx) +4a
m(—\/cx—l\/cx+1xc+c2x2—1)Ei1(4arccosh(cx)+4b—a)e b
8 (cx+1)c (cx—1) b

+ J-EFP+1 (—2\/cx+l Jex—1 27 +283 +Jex—1 Jex +1 —ZCx)
64((:x—|-1)c3 (ex—1) (a +barccosh(cx) ) b




b arccosh(cx) +2 a

\/m(_\/cx—l\/cx—i—lxc—l-czxz—l)Ei (ZarCCOSh(Cx)“'zb_a]e ’

32 (cx+1) cx—1)
l ( J-2+1 [Zb\/cx—l Jex +1 ex+2xbc* +2arccosh(cx) Eil(—Zarccosh(cx)
64\/cx—1 Jex +1 A b? (a + barccosh(cx))
_2a _2a
—2b—a)e b b+2Eil(—2arccosh(cx)—2b—a)e b g —b )

- l (\/—czxz—i-l [f&b\/cx—lx/cx—l—lc3)53—|—8x4bc4—4b\/cx—1\/cx—i-lcx—8x2bc2
32Jex—1 Jex+1 A b* (a+ barccosh(cx))

4a 4a
+4e P arccosh(cx) Ej ( -4 arccosh(cx) — 47 ) b+4e b Ej ( -4 arccosh(cx) — 4b—a j a +b]j

Problem 87: Result more than twice size of optimal antiderivative.

J (-2 +1) 7

(a + barccosh(cx) )2

Optimal (type 4, 220 leaves, 11 steps):

cosh( Zb )Sh ( 2 (a + barccosh(cx)) )m cosh(4b—a)Shi( 4 (a + barccosh(cx)) )\/W

b b
bzc\/cx—l 2bzc\/cx—1
Chi( 2 (“+barzc°s}‘(cx)) jsinh(zb—a)m Chi( 4 (“+bar2°°Sh(”)) )sinh(“b—“Jm
— +
bzc\/cx—l 2b20\/cx—1

_ (-62x2+1)3 /zx/cx—l Jex+1
bc (a+ barccosh(cx))
Result (type 4, 736 leaves):

A A2+ (-8\/cx+l Jex—1 43 +8° +8Jex+1 Jexr—1 22 -128° —Jex—1 Jex +1 +4cx)
16 (cx+1)c(cx—1)b (a+ barccosh(cx))

b arccosh(cx) +4 a

V-2 +1 (—\/cx—l Jex+1 xc+c2x2—1)Ei1(4arccosh(cx) +4b—aj b

+

4 (cx+1)c(cx—1) b

+ 1 (\/—czxz+l (Sb\/cx—l\/cx+lc3x3+8x4bc4—4b\/cx—l\/cx+lcx—8x2bcz
16cx —1 Jex +1 ¢b? (a + barccosh(cx))



4a 4a f
+4e b arccosh(cx) Eil(—4arccosh(cx) - 4—a)b +4¢ P Eil(—4arccosh(cx) - ﬂ]a —i—b)) + 3 +1
b b 8ycx—1+cx—+1 cb(a+barccosh(cx))

V-2 41 (—2\/cx-l—1 Jex—1 224235 +Jex—1 Jex +1 —20x)
+
4(cx+1)c(cx—1)b (a+ barccosh(cx))

b arccosh(cx) +2 a

m(_\/cx—l\/cx+1xc+czx2—l)Ei1(2arccosh(cx)+2b—aje b

2(cx+1)c(cx—1)b2

. ! (m

4Jex—1 Jex+1 ¢b? (a + barccosh(cx) )

2bex —1 Jex +1 ex+2x>bc* +2arccosh(cx) Ei ( -2 arccosh(cx)

_2a _2a
—2b—a)e b b+2Eil(—2arccosh(cx)—2b—a)e b a—b])

Problem 90: Result more than twice size of optimal antiderivative.

J 2 (22 +1) 7

(a + barccosh(cx) )2

dx

Optimal (type 4, 400 leaves, 30 steps):

COSh( zb_a)Shl( 2 (a+barccosh(cx)) )m

COSh(4b_a)Shl( 4 (Cl +barccosh(cx)) )m

b b
1623 Jex—1 i 823 Jex—1

3cosh(%)8hi( 6 (a +barzcosh(cx)) Jm cosh[ Sb—a)Shi[ 8 (a +barlc)cosh(cx)) )m
- 16623 Jex—1 i 16623 Jex—1

Chi( 2 (a +bar[():cosh(cx)) Jsinh( ZI)_a)m Chi( 4 (a +barl<):cosh(cx)) )sinh( 4b_a ) ST T
B 1682 ex =T ) 8PV T

3Chi( 6 (a—i—bargcosh(cx)) )sinh(i—a)m Chi( 8 (a -I—bar;cosh(cx)) )sinh(gb—a]m
i 1623 Jex—1 - 16023 Jex—1

xz(—czxz—l-l)5 /2\/cx—1 Jex+1
bc (a + barccosh(cx))
Result (type 4, 1675 leaves):

3 1 (V-2 +1 (-128yex F T yer—T 88 + 128020 + 256 ex + 1 Vexr — 1 205 — 32077
256 (cx+1)c (ecx—1) b (a+ barccosh(cx))

—160Vex+1 Jexr—1 A +2128° +32 ex+1 Jex—1 22 —88F —Jex—1 Jex +1 +80x))



b arccosh(cx) +8 a

m(_\/w{_l\/cx+1xc+c2x2_1)Ei1(Sarccosh(cx)+8b—a]e b
3267 (ex+1) S (ex—1)

_ ! (m

256 Jcx —1 Jex+ 1 A b* (a + barccosh(cx))

128Vex —1 Jex+1 X b 41288 —192Jex —1 Jex +1 2 b

8a
—256x°b 8 +80byex—1 Jex+1 X8 +160x* bt —8byex —1 Jex +1 ex —32x>bc? + 8arccosh(cx) Eil(—Sarccosh(cx) — 8b—aje bop

8a
+8Eil(—8arccosh(cx) - 8b—a)e ba+b

j+ s/ P2+
128 Vex —1 Jex+1 & (a + barccosh(cx)) b
1
64 (cx+1) J (cx—1) (a +barccosh(cx)) b

—18Vex+1 Jex—1 22 +383 3 +Jex—1 Jex +1 —6cx))

(1/—c2x2+l (-32Vexr+ T Vear—T 85 +32x7 +48Jex +1 Jex—1 14t — 6455

; '——52x2+1 (—\/cx—l Jex 1 xc+62x2—1)Eil(6arccosh(cx)+6b—aje b
2(cx+1)E (ex—1) b

Y -2+ 1 (—8\/cx+1 Jexr—1 4 4+80 +8Jex+1 Jexr—1 2 —1233° —Jex—1 Jex +1 +4cx)
64 (cx+1)c3 (cx—1) (a +barccosh(cx) ) b
b arccosh(cx) +4 a

m(_\/w{_l\/cx+1xc+c2x2_1)Ei1(4arccosh(cx)+4b—a]e b
16 (cx+1) & (cx—1) 5

Y -2+ 1 (—2\/cx+1 Jex—1 224238 +Jex—1 Jex +1 —ZCx)
64(cx+1)c3(cx—1) (a + barccosh(cx)) b

_l.

b arccosh(cx) +2 a

m(_\/cx—l\/cx-lec"‘szz_l)Ei (Zarccosh(cx)+2b—a]e b

32 (ex+1)c (ex—1)

l ( J-2+1 [Zb\/cx—l Jex +1 ex+2x2bc* +2arccosh(cx) Eil(—Zarccosh(cx)
64\/cx—1 Jex +1 A b? (a + barccosh(cx))
_2a _2a
—Zb—a)e b b+2Eil(—2arccosh(cx)—2b—aje b g—b )

- l (\/—czxz—i-l [f&b\/cx—lx/cx—l—lc3)53—l—8x4bc4—4b\/cx—1\/cx—i-lcx—8x2bc2
64cx—1 Jex+1 A b* (a+ barccosh(cx))




4a 4a
+4e b arccosh(cx) Ej ( -4 arccosh(cx) — 4b_a ) b+4e P Ej, ( -4 arccosh(cx) — 4b_a ] a —i—b))

+ 1 (\/ AP+ (32\/6)6—1\/cx+1xsbc5+32x6bc6—32b\/cx—l\/cx+1 X —48x bt
64cx —1 Jex +1 & b* (a + barccosh(cx))
6a 6a

+6byJecx—1Jex+1 cx+18x%b? + 6arccosh(cx) e Eil(—6arccosh(cx) —%)b+6e b Eil(—6arccosh(cx) —%)a—b])

Problem 91: Result more than twice size of optimal antiderivative.

J (-2 +1)° 7
(

a + barccosh(cx))

2

Optimal (type 4, 309 leaves, 14 steps):

15cosh(2b—a)8hi( 2 (a + barccosh(cx) ) )m 3cosh(4b—“)shi( 4 (a + barccosh(cx) ) )m

b b
1662 cfex—1 4b*cfex—1
3cosh(%)$hi( 6 (a +barzcosh(cx)) )m 15Chi( 2 (a +barlc)cosh(cx)) )Sinh(zb—a)m
i 1662 cex—1 - 1662 cex—1
3Chi( 4 (a+barzcosh(cx)) )sinh(é‘b—a)m 3Chi( 6 (a +barzcosh(cx)) )sinh(i—a)m
’ s e T B 1667 cyer—T

(—c2x2+1)5 /2\/cx—1 Jex+1
bc (a + barccosh(cx))
Result (type 4, 1175 leaves):

1
V-2 +1 (-32cx+1 188 +32 7% +48ex +1 —T 4t —640%°
64(cx+1)c(cx—l)b(a—l-barccosh(cx))( (-2 /T Ver=Tate ¢ a8 er 1 Yex—1ae ¢

—18yex+1 Jex—1 22 +383° +Jex—1 Jex +1 —6cx))

b arccosh(cx) +6 a

322 +1 (Vex=T Jexr+1 xc+c2x2—l)Eil(6arccosh(cx) +6b_a)e b

32(cx+1)c(cx—1)b2

— 1 (\/ AP+ 1 (32\/cx—1 Jex+1 06 +32x06° —=32bJex—1 Jex+1 x5 —48x*p
64 cx —1 Jex +1 ¢b? (a + barccosh(cx) )

6 6a
+6byex—1 Jex+1 cx+18:2b + 6arccosh(cx) e © Eil(—6arccosh(cx) —%)b+6e b Eil(—6arccosh(cx) —6b—“)a—b])



5V - +1
16Jcx—1 cx+1 cb (a+barccosh(cx))

3¢ -2 +1 (—8\/cx+1 Jexr—1 43 4+8° +8Jex+1 Jex—1 2 —1288° —Jex—1 Jex +1 +4cx)
32 (cx+1)c(cx—1)b (a+barccosh(cx))
b arccosh(cx) +4 a

3%(—\/(%—1 Jex 1 xc+62x2—1)Eil(4arccosh(cx) +%)e b

+ 2
8(cx+1)c(ex—1)b
" 15V -2 +1 (—2\/cx+1 Jex—122+28° +Jex—1 Jex +1 —ZCx)
64 (cx+1)c(cx—1)b (a-+barccosh(cx))
b arccosh(cx) +2 a
15 -2 +1 (—\/cx—l Jex+1 xc-l—czxz—l)Eil(Zarccosh(cx) +2b—aje b
32(cx+1)c(cx—1)b2
- 1 (15 A2+ (2b\/cx—1 Jex +1 ex+2x2b? +2arccosh(cx) Eil(—2arccosh(cx)
64 cx —1 Jex + 1 cb* (a + barccosh(cx))
24 24
—Zb—a)e b b+2Eil(—2arccosh(cx)—2b—a)e by —b )

8bcx—1 Jex+1 2 +8x bt —abyex—1 Jex +1 ex—842b7

+ I (3 -2+ 1
32Jcx —1 Jex + 1 ¢b? (a + barccosh(cx))

4a 4a
+4e P arccosh(cx) Ej ( -4 arccosh(cx) — 4b_a ) b+4de © Ej ( -4 arccosh(cx) — 4b_a J a +b]j

Problem 93: Result more than twice size of optimal antiderivative.

&

J (a + barccosh(cx) )2 -2 +1

dx

Optimal (type 4, 212 leaves, 10 steps):

cosh(zb—a)Shi( 2 (a + barccosh(cx)) )m

cosh(“b—a)Shi( 4 (a + barccosh(cx) ) )m

B Hex—1 I b i b
bc (a + barccosh(cx) ) -cx+1 P2 —ex 1 202 —ex 1
Chi( 2 (a +barzcosh(cx)) jsinh( i)_a)m Chi[ 4 (a +barlc)cosh(cx)) )sinh( 4b_a J Jor=T
B cx +1 202 cx + 1

Result (type 4, 757 leaves):



VAP +1 (-8\/cx+l Jexr—1 34480 +8Jex+1 Jex—1 2 —1288° —Jex—1 Jex +1 +4cx)
16 (x> —1) @b (a + barccosh(cx) )

_ barccosh(cx) —4a

(\/cx—l Jex+1 XC+C2)C2—1) A+ Ei1(4arccosh(cx) +4b—aje b
40 (A2 -1) b

1
[22 +1 1 1(8;, 7 TAR 483 —ab — T
i 16 (2% — 1) & b? (a + barccosh(cx) ) ( Tl ex Vet Jex Jex+1 ex +8x7be Vex Vex+1 ex

4a 4a
3V - +1 Jex—1 Jex +1 VAP +1 (—2\/cx+1 Jex—1 27 +2883 +Jex—1 Jex + 1 —2cx)

—8X2b* +4e b arccosh(cx) Eil(—4arccosh(cx) - %)b+4e b Eil(—4arccosh(cx) - 4b—a)a +b
8 (62x2 —1) b (a + barccosh(cx)) - 4 (c2x2 —1)b (a + b arccosh(cx))
_ barccosh(cx) —2a

(\/cx—l Jex+1 xc+c2x2—l) A2+ Ei1(2arccosh(cx) +2—aje b

b
28 (A —1)p?
+ 1 (\/-62x2+1\/cx—1\/cx+1

4 (A2 1) b (a+ barccosh(cx) )

2bJex—1 Jex+1 ex+2x2b? 4 2arccosh(cx) Ei ( -2 arccosh(cx)

_2a _2a
—2b—aJe b b+2Eil(—2arccosh(cx)—2b—a)e b a—b])

Problem 94: Result more than twice size of optimal antiderivative.

(a -I—barccosh(cx))z\/ A+
Optimal (type 4, 124 leaves, 7 steps):
_ iy — ) cosh(zb—a)Shi( 2 (a—i—bar;cosh(cx)) )m i Chi( 2 (a +barzcosh(cx)) ]sinh( Zb_a)m
bc (a + barccosh(cx) )+ -cx+1 B2 ex +1 A ex +1

Result (type 4, 376 leaves):

N (-2\/cx+l Jex—1 27 4+2883 +Jex—1 Jex + 1 —2(:x)
4 (A2 —1)3b (a+barccosh(cx))

_ barccosh(cx) =2 a

(Vexr=TVexFTxe+ I —1) V22 +1 Eil(Zarccosh(cx) +2b—“Je b
28 (A2 —1) 8




+ 1 (\/cx—i-l\/cx—l\/—czxz—l-l

2byex —1 Jex +1 ex+2x>bc* +2arccosh(cx) Ei (—Zarccosh(cx)
4(62x2—1)c3b2(a + b arccosh(cx)) !

20 2a
)e b b+2Eil(—2arccosh(cx)—2b—a)e ba—b

_ 2a
b

j+ Jex+1 Jex—1J-F2 +1
2 (czxz—l)c3b(a + b arccosh(cx))

Problem 95: Result more than twice size of optimal antiderivative.

X

J (a + barccosh(cx) )2\/ AP+

dx

Optimal (type 4, 118 leaves, 5 steps):

cosh(%)Shi( a + b arccosh(cx) )m Chi( a + b arccosh(cx) Jsinh[%)m

_ xyex—1 i b _ b
bc (a + barccosh(cx) )+ -ex+1 A cx +1 A cx +1

Result (type 4, 282 leaves):

_ barccosh(cx) —a

m(-\/cx—l\/cx+1xc+c2x2—l) (\/cx—l\/cx+1xc+czx2—l) —czx2+1Eil(arccosh(cx)+%)e b

2(2x*—1) b (a+ barccosh(cx)) 22 (A% —1) b
Jex+1 Jex—1 -2 +1
+

SHEN

e ? Ei ( -arccosh(cx) — % j arccosh(cx) b +e 7 Ej ( -arccosh(cx) — % j a+Jex—1Jex+1b+bcx

2 (A2 —1)Ab* (a+ barccosh(cx) )

Problem 103: Unable to integrate problem.

Jdex

Optimal (type 4, 159 leaves, 10 steps):

_ arccosh(ax)3 /2\/ -a?ex? +c n erf(\/?\/ arccosh(a x) )\/T\/F\/ ~d?ext +e _ erﬁ(ﬁ\/ arccosh(a x) )\/7\/;\/ A

3ayax—1Jax+1 32ajax—1Jax+1 2ajax—1Jax+1

xy —atext +c arccosh(ax)

2
Result (type 8, 22 leaves):

+

Problem 106: Unable to integrate problem.



J( ~a?ex? +c)3 % arccosh(ax)5 /2 dx
Optimal (type 4, 462 leaves, 41 steps):

x(—azcx2 —I—c)3 /2 arccosh(ax)5 /2 n 3 cxarccosh(ax)> /2\/ -d?exX +c n 45 carccosh(ax)3 /2\/ -2 +c _ ISctcxzarccosh(ax)3 /2\/ ~d? e 4

4 8 256aax—1 Jax+1 32Vax—1+ax+1
n 50(—a2x2+1)2arccosh(ax)3 ﬂm _ 3carccosh(ax)7/2\/m n 15cerf(\/7\/m) ﬁﬁm
32avax—1Jax+1 28ayax—1 Jax+1 512aax—1 Jax+1
_ ISCerﬁ(ﬁm)ﬁﬁm_ ISCerf(2\/m)\/;\/m
512aax—1 Jax+1 16384aax—1 Jax+1
n lScerﬁ(Z\/m) \/;\/m i 225cx\/m\/m i 15¢x(-ax+1) (ax+1)\/m arccosh(ax)
16384 a\ax —1 Jax+1 S12 256

Result (type 8, 22 leaves):
J( ~d?cx? —Fc)3 /2 arccosh(ax)?> /2 dx

Problem 108: Unable to integrate problem.

X
dx
JWW
Optimal (type 4, 45 leaves, 6 steps):
erf(\/arccosh(x) ) \/;\/ -1 +x " erﬁ(\/ arccosh(x) ) \/;\/ -1 +x
21 —x 21 —x

Result (type 8, 17 leaves):

X
dx
JWW

Problem 111: Unable to integrate problem.

[ZTre
arccosh(ax)5 /2

Optimal (type 4, 159 leaves, 7 steps):

2erf(\/7\/arccosh(ax) )\/7\/;\/ -2 e 4 + 2erﬁ(\/7\/arccosh(ax) )\/7\/;\/ ~d? e 4 _ 2Jax—1ax+14 ~d?exX 4

3aJax—1Jax+1 JaJax—1 Jax+1 3aarcc0sh(ax)3/2




_ 8x4/ -a*ex +c
3/ arccosh(ax)

Result (type 8, 22 leaves):

Jﬁdx

arccosh(ax)> /2

Problem 112: Unable to integrate problem.

Jx (a + barccosh(cx) )"V -Zdx* +d dx

Optimal (type 4, 352 leaves, 9 steps):

34_Wa+bmmmMCM)ﬁ(l+n;ﬁ(a+bm?%mcM))J—gdﬁ+d (a+bmmmMcﬂ)“(l+m-ﬂ_bmfmmcmjd—gdf+d

3a a

da " a "
8cle? ( 4 barzcosh(cx) ) Jex—1ecx+1 8cteb ( 4 barzcosh(cx) ) Jex—1ex+1

b

n
8c2(a+bacmOSh(CX) ) Vex—1Vex+1

a
eb (a+barcc0sh(cx))”l"(1 +p, @+ barccosh(cx) )\/ “Zd2 +d
+

3a

3_1_"67 (a + barccosh(cx) )”F(l +n, 3 (a + barccosh(cx) ) )\/ -AdXP +d

b

n
862(a+barczosh(cx) ) Vex—1ex+1

Result (type 8, 27 leaves):

Jx (a + barccosh(cx) )"V -2 dx* +d dx

Problem 115: Unable to integrate problem.
Jx(—czdxz +d)° 7 (a + barccosh(cx) )" dx

Optimal (type 4, 738 leaves, 15 steps):

7= @ (4 + barccosh(cx) )”F(l 4p, - 1La +barZ°°Sh(”) ) )\/ Pdl +d

Ta

- _ _ n
128 2e b ( a bar‘;"OSh(”) ) Jox—1 Jex +1




& (a + barccosh(cx) )”F(l 4n, -21a +bar;°°Sh(”)) )\/ 2l +d

S5a

- _ _ n
1285" 2e b ( a bar(l:)cosh(cx) ) Jex—1Jex+1

31=n 2 (4 + barccosh(cx) )”F(l 4n, -2 1a +bar;°°Sh(”)) )\/ “Zd2 +d

3a

- _ _ n
128 %e ? ( a bar(l:)cosh(cx) ) Jex—1Jex+1

5d (a + barccosh(cx) )”F(l +n, 2 _barZCOSh(”) )\/ -Zd +d

a
— _ _ n
128 2 el ( a barzcosh(cx) ) Jex—1 Jex+1

a
5d2eb (a—i—barccosh(cx))"f‘(l +p, @+ barccosh(cx) )\/ Zdl+d

N b
n
128 &2 ( a+bar°Z°Sh(”) ) Jex—T JexrF1
3a
3ngee b (a—}-barccosh(cx))”l"(l 43 (“+barZC°Sh(cx)) )w/ Fdl 1 d
- n
128 & ( a—i—barcl():osh(cx) ) Jex—1ex+1
sa
2o b (a+barccosh(cx))”F(1 42 ("+bar2°08h(”)) )\/ Zdl 1 d
+
n
128 5" 2 ( a—i—barc;osh(cx) ) Jex—1Jex+1
7_a
7@ e b (a —l—barccosh(cx))”l"(l +n, 7 (a+bar;cosh(cx)) )\/ -AdXP +d
- n
128 &2 ( a+bar°Z°Sh(”) ) Jex—T Jexr 1

Result (type 8, 27 leaves):
Jx(—czdxz +d)° 7 (4 + barccosh(cx) )" d

Problem 117: Unable to integrate problem.

dx

J)f’ (a + barccosh(cx) )"
-2 +1

Optimal (type 4, 304 leaves, 9 steps):



37177 (g + barccosh(cx) )”1"(1 +n, - 3 (a + barccosh(cx) ) )\/ cx—1 3 (a + barccosh(cx) )"1"(1 +n, ~a — barccosh(cx) )\/ cx—1

b N b
e h n T -a—b h n
gcte b ( 4= basocos (cx) j S F T g cte? ( 4= basocos (cx) j S F T
a
3¢l (a +barccosh(cx))"l"[1 +n, a—i—barc;:osh(cx) )\/cx—l
- n
86‘4( a +baI'Cl()JOSh(C)C) ) m
3a
3 l=ng b (a—}-barccosh(cx))”l"(l 43 (“+barZC°Sh(cx)) )w/cx—l
- n
8c4 ( a +baI'CZOSh(C.X') ) m

Result (type 8, 28 leaves):

Jx3 (a + barccosh(cx))” dx
V- +1
Problem 118: Unable to integrate problem.
dx

sz (a + barccosh(cx))”
V-2 +1

Optimal (type 4, 199 leaves, 6 steps):
3y " 2 (a + barccosh(cx))
2 (a + barccosh(cx) )"T"'| 1 +n, - Jex—1

(a + barccosh(cx) ) 7" Jex — 1 N b
2a
23 (14+n)y-cx+1 — - n
Peob [ a barcl:)cosh(cx) ) NErrEsy
2_a
2 3=ne b (a—i—barccosh(cx))”r(l 4 2 ("+barZ°°Sh(cx)) )\/cx—l
o n
03 ( a +barc;):0sh(cx) J m
Result (type 8, 28 leaves):
sz(a + b arccosh(cx) )" d
V- +1

Problem 120: Unable to integrate problem.



Jx (a + barccosh(cx) )" d

N

Optimal (type 4, 169 leaves, 4 steps):

-a — barccosh(cx)
b

a
)\/cx—l Jex+1 el (a +barccosh(cx))”l"(1 +n, a+barclc):osh(cx) )\/cx—l Jex+1

(a + barccosh(cx) )"F(l +n,

Zcze% ( ~a — barccosh(cx) )n\/m )2 ( a + barccosh(cx) )n —=

b b
Result (type 8, 27 leaves):

dx

Jx (a 4+ barccosh(cx) )"

Nerran

Problem 134: Result is not expressed in closed-form.
Jx4 (a + barccosh(cx))

dx
ex* +d

Optimal (type 4, 617 leaves, 27 steps):

(-d)3 /% (a +barccosh(cx))1n[l — (cx+ex—T JextT )\/?]
Cm—\/ -Fd—e

_adx b dxarccosh(cx) X (a + barccosh(cx))

- +

+

62 ez Je 265 /2
(—d)3/2(a + barccosh(cx) ) In| 1 + (cx+\/cx—1 Jex+1 )\/? (—d)3 /2(a +barccosh(cx))ln[l - (cx+\/cx—1 Jex+1 )\/?J
_ e -d =\ -Fd—e n e -d + -Fd—e
2e5/2 2e5/2
(-d)3 7% (a + barccosh(cx) ) In| 1 + (ex+Ver=T Jex¥T) Je b(—d)3/2polylog[2,— (ex+ex=T Jex+1 )J?J
e -d +y-Fd—e c\/—_—\/—czd—e

265/2 265/2

b (-d)3 /2p01y10g 2, (cx+\/cx—1 Jex+1 )\/? b (-d)3 /2p01y10g[2’_ (cx+\/cx—1 Jex+1 )\/?J

n c\/—_—\/—czd—e e -d +y-Fd—e

26 W) 25 2

b(—d)3/2p01ylog ) (cx+\/cx—l\/cx+l)\/?

e -d +J-Fd—e +bd\/cx—l\/cx+l _2byex—1Jex+1 _bxzx/cx—l\/cx+l
2@5/2 cé 97 9ce
Result (type 7, 363 leaves):

+




ad? arctan( ]
Jde _ bdxarccosh(cx) i barccosh(cx))c3

ﬁ _adx n
3e & AJde & 3e
_RI | arccosh(cx) In Rl —ex—yex—1Jex+1 + dilog Rl —cx—yex—1+ex+1
chd _RI RI
2
4 RI=RootOf(e ZA+(42d+2e) 2 +e) RPe+2Pd+e
2
arccosh(cx) 1n[ Rl—ex—Jex—1Jex+1 J +dilog[ Rl—cx—yex—1Jex+1 J
chd? > _RI “RI
2
B RI=RootOf(e¢ Z4+(42d+2¢) 2 +e) RI(RPe+2Pd+e)
26
_ bxJex —1 Jex +1 + bdyex—1+ex+1  2bJex—1+ex+1
9ce cé? 93¢
Problem 135: Result is not expressed in closed-form.
*% (a + barccosh(cx)) dx
ex* +d

Optimal (type 4, 548 leaves, 23 steps):

(a+barccosh(cx))1n[l_ (cx+\/cx—1 Jex+1 )\/?]\/7
N ren

ax b xarccosh(cx) n

e e 13 /2
(a + barccosh(cx) ) In| 1 + (cx+\/cx—1 Vex +1 )‘/? J-d (a +barccosh(cx))1n[1— (cx+\/cx—1 Vex +1 )\/? ]\/—_d
- e -d —y-cd-e . ST+ Fd—c
203 /2 NV
(a +barccosh(cx) ) In| 1 + (ex+yer=T Jexr®1) e NEv) bpolylog[2,— (cx+Vex—1 Jex+1) /e ]\/7
e-d +{-Fd—e ST - -Pd—c

20 /2 NN

bpolylog[z, (ex+Vex—1Jex+1) e J7 bpolylog{z, } (ex+yexr—T1Jex¥1)Je ]\/—_d
n cm—m B c-d + -Pd—e
263/2 2@3/2
bpolylog[2 lex Ve =TVaFTIVe | =
+ e -d +-Fd—e _byex—14ex+1

263/2 ce



Result (type 7, 283 leaves):

adarctan[ )
ax Vde ) byex—1+cx+1 n b xarccosh(cx)
¢ eJde ce e
RI (arccosh(cx) ln[ Rl —cx—cx—1Jecx+1 ) +dilog[ RlI—cx—ycx—1Jecx+1 ))
chd > _RI “RI
2
_ RI=RootOf(le ZA+(42d+2e) Z2+e) RPe+22d+e
2e
arccosh(cx) ln( Rl—cx—yJex—14ex+1 ] +dilog( Rl —cx—+ycex—1Jex+1 ]
RI RI
cbd — 5 _
+ RI=RootOf(le ZA+(42d+2e) 7 +e) _RI (_RI e+202d+e)
2e
Problem 136: Result is not expressed in closed-form.
Jx(a + b arccosh(cx) )
dx
et +d
Optimal (type 4, 487 leaves, 18 steps):
(a +barccosh(cx))ln[l - (cx+\/cx—1 Jex+1 )\/?]
B (a + barccosh(cx))? + e -d —J-Pd—e
2be 2e
(a +barccosh(cx) ) In| 1 + (cx—l—\/cx—l Jextl )\/? (a +barccosh(cx))ln[l - (cx—l-\/cx—l Jex+1 )‘/?]
+ c-d —J-Fd—e n e -d +y-Fd—e
2e 2e
(a +barccosh(cx)) In| 1 + (cx—i-\/cx—l Jex+1 )‘/? bpolylog[2, - (cx+\/cx—1 vex+1 )\/?]
4 e -d +-Fd—e n e -d — -Fd—e
2e 2e

b polylog| 2 (cx+\/cx—1 Jex+1 )\/? bpolylog[Z _ (cx+\/cx—1 Jex+1 )\/?J

4 c\/-_—\/—czd—e cﬁ-ﬁ-m
2e

2e
) (cx—l-\/cx—l Jex+1 )\/?

e -d +-Fd—e
2e
Result (type 7, 371 leaves):

+

b polylog

_|_




aln(Fex +32d) _ barccosh(cx)? +L b
2e 2e 2e

"RI=RootOf(e Z4+(42d+2e¢) 2 +e)

(_R]ze+4czd+26) (arccosh(cx) ln( _R]—cx—\/c;cl—l Jex+1 )+dilog( _R]—cx—\/c;cl—l Jex+1 )]

RPPe+22d+e

arccosh(cx) ln[ Rl—cx—yex—1Jex+1 ] +dilog[ Rl —cx—yex—1 ex+1 ]

b > _Ri Rl

2
RI=RootOf(e ZA+(42d+2e) 2 +e) RPe+2Pd+e
2
arccosh(cx) ln[ Ri—cx—yex—1Jex+1 ) +dilog( RI—cx—yex—1 ex+1 )
RI RI

Abd > _ . _

RPPe+22d+e

RI=RootOf (e ZA+(42d+2e) Z2+4e)

Problem 137: Result is not expressed in closed-form.

sz (a + barccosh(cx))
(ex? +d)’

Optimal (type 4, 723 leaves, 46 steps):

(cx—l—\/cx—l Jex+1 )\/?J (a—l—barccosh(cx))ln[l—i— (cx—i-\/cx—l Jex+1 )\/?J
cm—\/—czd—e B c\/—_d—\/—czd—e

4327 4327

(cx—i-\/cx—l Jex+1 )\/?] (a + barccosh(ex) ) In| 1+ (cx—i-\/cx—l Jex +1 )\/?J
e -d +y-Fd—e e -d +y-Fd—e

(a + barccosh(cx) ) ln[ 1 -

(a + barccosh(cx)) ln[l -

+ _
463/2\/7 4 /2\/_—d
bpolylog[z, Aext/er—T/ex¥T) /e bpolylog[Z, (ex +/ex =T Jex 71 )FJ
c-d —-Fd—e N Nd - Pd—c

- 48 2T 4 2T



B (cx+\/cx—l Jex+1 )\/?

(cx+\/cx—l Jex+1 )\/?]
_ e -d + -d—e i e -d + -Fd—e i a + b arccosh(cx)

b polylog| 2

b polylog [ 2,

48207 482 0q 482 (7 —xy7)
mm J b c arctanh mm J
4@ 2 (T +5Ve) 20 A foTa Ve Jevd ive 282 ey d —ve S @ 1%

Result (type 7, 1688 leaves):

b c arctanh

-a — barccosh(cx)

xe
a arctan [

WJ _ czbarccosh(cx)x

czax
2e(@ed+dd) | seyde re(ded +3d)
csb\/—<202d—2 czd(czd+e) +e)earctanh (cx+\/cx—1\/cx+l)e &
_ J(22a+2/Zd(Pd+e) —e)e
e4(czd+e)
C3b\/‘<2c2d—2 Fd(Pd+e) +e)e arctanh (cx-l—\/cx—l Jex+1 )e Fd(Pd+e) d
_ J(22d+2/Zd(@dte) —e)e
e4(czd+e)
by -(22d-2/Za(Fd+e) +e) e arctanh (ex+Ver=T Jex+T) e d
J(22d+2/Ta(@dte) —e)e

& (czd+e)

cb\/-(Zczd—Z czd(62d+e) +e) e arctanh

(cx+\/cx—1\/cx+l)e J 2d(2d+e)
\/( 262d+2\/czd(czd+e) —e)e

2 (c2d+e
cx—i-\/cx—l\/cx—l-l) J
) e

/ 2c2d+2\/c2d Fd+e) —e

cb\/ 2c2d 2yEd(Pd+e) +e earctanh[

+

b -(22d—2(ZdZdte) +e)earctanh[ (ex+Ver=T ex¥T) e ] Zd(Fd+e)
\/(—2c2d+2\/62d(c2d+e) —e)e
e4

_|_



cb\/—(Zczd—Z Fd(Pd+e) +e)e arctanh[ (cx+\/cx—1 Jex+l )e J
\/(—2c2d+2\/c2d(c2d+e) —e)e

_|_

2

Csb\/<262d+2\/62d(62d+e) +e)earctan[ (cx+Vex—Tex¥1)e sz
\/(262d+2 Ad(Pd+e) +e)e

e4(62d+e)
Ao (22d+2/Zd(Pdte) +e) e arctan (ex+/ex=T JexFT) e 2d(Pdte) d
+ \/(252d+2 czd(czd—l-e) +e)e
e4(czd+e)

(cx+\/cx—l Jex+1 )e
\/(2c2d+2 Ad(Fd+e) +e)e

€3(Czd+€)
b (22d+2/Zd(@d+e) +e) e arctan (ex+/ex=T JexFT) e ] 2d(Pdte)
\/(2c2d+2 czd(c2d+e) +e>e

28 (Pd+e)

c”b/(zc%urz Ad(Fd+e) —I—e)earctan[ (extVex—TJexTT)e ]d
\/(252d+2 czd(czd—l-e) +e)e

c3b\/<2c2d+2 czd(c2d+e) +e>earctan

e4

cb\/(2c2d+2 czd(c2d+e) +e)e arctan (cx+\/cx—1 Jex+1 )e czd(czd+e)
\/(2c2d+2 Ad(Fd+e) +e)e

&

cb\/(2c2d+2 Fd(Pd+e) +e)e arctan (cx+\/cx—l Jex 1 )e
\/(2c2d+2 czd(c2d+e) +e>e

28

_RI [arccosh(cx) ln( Rl—cx—yex—1Jex+1 ] +dilog( RI—cx—yex—1Jex+1 ]) ]

RI RI
ch Z — 5 _
RI=RootOf(e ZA+(42d+2e) Z2+e) _RI%e +2C'2d +e

_|_




arCCOSh(C)C) ln[ —R] _C'x_\/c'x_l \/C-x+1 ] +d110g[ _R] _C.x_\/C.x_l \/CX+1

b Rl Rl

RI=RootOf(e Z4+(42d+2¢) 2 +e) _RI(RIPe+2Jd+e)

Problem 138: Result more than twice size of optimal antiderivative.
Jf (a + barccosh(cx)) dr
3
(e)c2 +d)

Optimal (type 3, 197 leaves, 9 steps):

x* (a +barccosh(cx)) bex (-A2 +1) _ baresin(ex) P2+ 1
4d(ex2+d)2 8e(Pd+e) (e +d)Jex—1 Jex +1 4dJex—1 Jex+1

bc(2€2d+3e)arctan[ x,czd+e V2P +1
T AT
83(8d+ef/éJ7ch—lch+l

Result (type ?, 2498 leaves): Display of huge result suppressed!

Problem 140: Unable to integrate problem.
J(fx)’” (ex? +d) (a + barccosh(cx) ) dx
Optimal (type 5, 184 leaves, 5 steps):

d (fx)' 7" (a 4+ barccosh(cx)) | e (fx)> 7" (a+barccosh(cx))  be(fx)> " Jex —1 Jex +1
+ —
S(1+m) £ (3 +m) cf (3 +m)?

l,1+ﬂ],[z+g],czx2)m

ble(l4+m)(24+m)+*d(3+m)?) (fx)2+mhypergeom( > >

cfA(1+m) (24+4m) B3+m?Jex—1Jex+1
Result (type 8, 23 leaves):

J(fx)m(exz +d) (a + barccosh(cx)) dx

Problem 148: Unable to integrate problem.

J\/a + barccosh(cx) dx

Optimal (type 4, 79 leaves, 7 steps):



a
b orf J a + barccosh(cx) Jﬁ\/; erﬁ[ J a + barccosh(cx) \/?\/;
Vb — Vb +x+/ a + barccosh(cx)

4c¢ a
b

4ce

Result (type 8, 12 leaves):

JJa + barccosh(cx) dx

Problem 151: Unable to integrate problem.
J(a + barccosh(cx) ) /2 dx

Optimal (type 4, 109 leaves, 8 steps):

a
153 2eb of V a + barccosh(cx) ]\/?

Jb

33 /2 erﬁ[ J a + barccosh(cx) \/F

x(a+barccosh(cx))3/2— +

8¢

SR
S

8ce

_3byex—1+ex+1 ya+barccosh(cx)
2¢

Result (type 8, 12 leaves):

J(a + barccosh(ex) )? 72 dx

Test results for the 79 problems in "7.2.5 Inverse hyperbolic cosine functions.txt"

Problem 1: Result more than twice size of optimal antiderivative.

J(ex +d)3 arccosh(cx) dx

Optimal (type 3, 161 leaves, 5 steps):

_(8d** +242d* P +3¢*) arccosh(cex) N (ex +d)*arccosh(cx)  7d(ex+d)*Jex—1Jex+1  (ex+d)>3Jex—1Jex+1

32 4e 48 ¢ 16 ¢

_ (4d (192 @ +16) +e (262 +9)x)Jex—1 Jex +1
96 &
Result (type 3, 350 leaves):

arccosh(cx) d* _ SJex—1 Jex+1 x5
4e 16 ¢

4 2
eSarccosh(cx)x +e2arccosh(cx)x3d+ 3earccosh(cx)x2d

2 2 + arccosh(cx) xd +



A o T aTidd defa-TJatids Ja-TJ aildnla+/Z2-1) Ja-TJ/atid
3c 4c 4e\/m c
_363\/cx—1\/cx—i-lx_3ech—1ch+ld21n(cx+ czxz—l) _262\/CX—1\/CX+1d
2 42221 3¢
_363\/cx—1\/cx+11n(cx+ c2x2—l)
nAEE -1

Problem 3: Result more than twice size of optimal antiderivative.
h
J' arccos (c;;) &
(ex+d)
Optimal (type 3, 167 leaves, 6 steps):

3 (262d2+e2)arctanh[ Jdcte Jex+1
_ arccosh(cx) Jdc—eJcex—1 cJex—1+cex+1 _ SdJex —1 Jex+1

3e(ex+d)? 3(de—e)’ Pe(de+e)® T 6 (AR =) (ex+d):  2(dc—e)? (de+e)? (ex+d)
Result (type 3, 1107 leaves):

Z[xczd—\/czxz—l C2d262_62 e+eJ

7 — _ 2
~ c3arccosh(cx) _ cex—Tyext+ln cxe+dc < d
3 (cxe+dc)? 7
e e 32— 1 (de+e) (dc—e) (czd2 62) Czdez & (cxe+dc)2
2[xczd—\/czx2—l czdzez—ez e+e)
7 — _ 3
2¢iyex—Tyex+Tn cxe+dc xd _ CeJex—1Jex+1 xd
2 2(dc+e) (de—e) (Fd* = & +dc)?
62x2—1 (dec+e) (dc—e) (czd2 ez) Czd — cxe+dc) (dete) (de=e) { ) (exe g

[xczd m/czdz
562\/C)C—1 Jex+1 In| -

cxe+dc

6/ —1 (de+e) (dc—e) (62d2 ez) Czd;_ez (cxe—i—a’c)2



[xgd J?;T__ gd —2 e+e

B S er=T exdTn| - cxetde f'_ 25 Jox — T Jex+ 1L &
33V —1 (de+e) (de—e) (Pd* = &) ﬁ%fﬁ-ww+dm2 Pdete) (deme) (G =¢) (exetdoy
[xczd erm [CLETIY
) ceJex—1Jex+1 In| - Torde xd
AP —1 (de+e) (de—e) (Pd*— &) fiégé-uwe+dm2
[xczd T [EEE
B eyex=T ex+Tin| - cxetde d* N SEJex—T1Jex+1
622 —1 (dc+e) (de—e) (Fd? — &) 53%515 (cxe+dc)? S(dete) (de—e) (Fd =) (cxe+de)?

Problem 5: Result more than twice size of optimal antiderivative.

wa+dﬂ(a+bmwwmcm)a
Optimal (type 3, 115 leaves, 4 steps):

bd (Zd2 + ﬁ ) arccosh(cx)

e +(ex+dﬁ(a+bummh@xm o b(ex+d)*Jex—1Jex+1 b(5Pdex+163d* +4)Jex—1 Jex+1
6e e 9c¢ 18
Result (type 3, 273 leaves):
3 3
ae;x” +aexd+axd + ad + bezarcco3sh(cx) x +bearccosh(cx)x2d+d2barccosh(cx)x+ barccos3h(cx) d
e
_ byex—1 ch+1¢fhmcx4— 8x2—1) __béch—l ch+1.§__be¢cx—1 ch+1¢h:_¢fb¢cx—l Jex+1
3efZET T e c
_lecx—lch+ldmux+vgf—ﬁ) _2b¥ch—1ch+l
3
2232 -1 o¢

Problem 9: Result more than twice size of optimal antiderivative.

J' a + b arccosh(cx) d
(ex+d)>




Optimal (type 3, 121 leaves, 4 steps):

bc3darctanh( vdcte Jex+1 J
-a — b arccosh(cx) Jdc—eJex—1 _ beex—14ex+1
2e(ex—|—a’)2 (dc—e)3/2e(dc—i-e)3/2 Z(czdz—ez)(ex—i—d)

Result (type 3, 360 leaves):

Z[xczd—w/—czxz—l % ote

cxe+dc

xd

Abyex—1Jex+1 In| -

~ Fa _ czbarccosh(cx) _
2 (cxe+dc)? 2 (cxe+dc)? 7
e e e e 2e AP —1 (de+e) (dc—e) (cxe+dc) %

2[xczd_m IE2 e+ej
4 — B 2
cbyyex—1+Jex+11n cxetde d B AbJex—1 Jex+1

B 5 2(dc+e) (dec—e) (cxe+dc)
28 —1 (de+e) (de—e) (cxe+dc) #

Problem 15: Result is not expressed in closed-form.

arccosh(ax)
— dx
J 2d+e

Optimal (type 4, 489 leaves, 18 steps):
(ax+\/ax—1\/ax+1)\/7] arccosh(ax) In (ax+\/ax—1\/ax+1)\/7]
N e
2-cJd 2-cJd
(ax+\/ax—l\/ax+l)\/7] arccosh(ax)ln[l+ (ax+\/ax—l\/ax+l)\/7]
. Eelded ) NN e
2(-cJd 2{-cJd

1+

arccosh(ax) ln[ 1 -

arccosh(ax) 1n[1 -

polylog| 2, - (ax+Vax—1Jax+1)Jd polylog| 2. (ax+Vax—1Jax+1)Jd
_ ay-c =\ -a*c—d + a\/-_c—/-azc—d
2/ Vd 2T
polylog| 2, - (ax+Vax—1Jax+1)Jd polylog| 2. (ax+Vax—1Jax+1)Jd
_ ay-c +y -a*c—d + a—c +-a*c—d
2/ Vd 2T

Result (type 7, 213 leaves):



_RI (arccosh(ax) ln[ RI—ax—yax—1Jax+]l ] +dilog[ Rl —ax—yax—1ax+]1 J)

a _RI RI
2 2
RI=RootOf(d Z2+(4d2c+2d) 2 +d) _RI*d+2a°c+d
2
arccosh(ax) In Ri—ax—yJax—1 ax+]1 + dilog Rl —ax—yax—1Jax+1
RI R1
¢ N 2 2 -
RI=RootOf(d Z4+(4a2c+2d) 2 +d) RI( RIPd+2d*c+d)
2

Problem 17: Unable to integrate problem.

arccosh(ax)
—— dx
J (2d+e)

Optimal (type 3, 80 leaves, 7 steps):
[ 2.2 _
arctanh[ HQ—XZIJ\/ a2 —1
_ aytd+c
ceJd Jax—1 Jax+1 ed2d+e

4 xarccosh(ax)

Result (type 8, 16 leaves):

arccosh(ax)
—— dx
J (xzd +c)3 /2

Problem 21: Result more than twice size of optimal antiderivative.

(-dx? +a7)5 /2 (a + barccosh(cx))
gx+f

dx

Optimal (type 4, 1608 leaves, 39 steps):

P (PP -2) (PP +1) (atbarccosh(ex))2-Fdl +d | bEP/(PL—2) P -FdP +d

2begt (gx+f)Jex—1 Jex +1 4gtJex—1 Jex +1
dzf czf2 2g2 (a + barccosh(cx) \/m _ cdz(czfz—gz) (a + barccosh(cx) \/m
4bg* \/CX_lx/C)C—i-l 2bg° ch—1ch+1
a (czfz—gz) (a + barccosh(cx) \/m czdzfx a + b arccosh(cx) \/m d2f)é a + b arccosh(cx) \/m
2begl (gx+f)Jex —1 \/cx—l-l 8 g* 4¢%

(22 —2g%) (-ex+1) (ex+1) (a +barccosh(cx)) y -Zdx’> +d N bd? (A — &) arccosh(cx) -2 d2 +d

3g° g




_ 2d* (-cx+1) (ex+1) (a+barccosh(cx)) J -Fdx* +d ad2 (2L -P) (-E2+1)[-Fd2 +d
15¢ & (~ex+1) (ex+1)
PP f(AL —28%) x (a+barccosh(cx) )V -Fd? +d  Pdx (-ex+1) (ex+1) (a+barccosh(ex)) J -Fdx* +d
2g4 5g
L 2bedxy-Cdl+d | bPdxP-CdP+d b -FdP +d
15gcx—1+ex+1 45gJex—1 Jex+1 25gex—1 Jex+1
b (EF — &)’ WM%P (”+J”‘1J”+1MJJ?§?I?
N fe=NZf =&
OVex—1 Jex+1
b (EF — &)’ WM%P (”+J”‘1J”+1MJJ?§?I?
B fe+EL — & N bed (Pf—2g%)xy -2dx +d
OVex—1 Jex+1 383 Jex—1 Jex +1
B bed (PP — ) xJ-2d2 +d _bEEA-PdP+d bEP (PP -288) 0 -PdP +d 4 bty -AdxP +d
EJex—1 Jex +1 162 Jex —1 Jex +1 98 Jex—1 Jex+1 162 Jex —1 Jex + 1

cd®f(a+ barccosh(cx) )2 -Fdx? +d

bf(gfk—g)sﬂamwﬂumﬁm[l+(CX+JCX_1JCX+1)g

Nperrry

_[PP=F

16bg*Jex —1 ch+1

Vex—1 Jex+1

bf(&ﬁ—gﬂsﬂmmmMCMh1l+ “x+ch_lch+1)g]f:ZEjI;
. Prrers
OVex—1 Jex+1
adz(szz—gz)S /2arctanh( Cfxitg ]\/CZXZ_l J-Zd2+d
Ve

g6(—cx+-1)(cx-+1)

Result (type ?, 4233 leaves): Display of huge result suppressed!

Problem 22:

Result more than twice size of optimal antiderivative.

(a + barccosh(cx))

dx

J<gx+fﬁ
Ve

Optimal (type 3, 418 leaves, 13 steps):

3j2g -cx+1) (ecx+1) (a+barccosh(cx)) 2g3(—cx—%1)(cx—%l)(a-+banmoﬂucx)) __Sjgzx(—cx4—1)(cx—Fl)(a—%banmoﬂucx))
2JZaZvd AFddvd 22-Zad +d



@2 (~ex+1) (ex+1) (a+ barccosh(cx)) _ 3bfPgxJex—1 Jex +1 _ 2b@xJex—1 Jex +1

_ 3bf? 2 ex—1 Jex +1

Wy Neerrrw 30 Fdd i d sef Zaeid
_bg3x3\/cx—l\/cx+1 +f3(a+barccosh ex))2Jex—1 Jex +1 3fg2 a + barccosh(cx) )2 Jex —1 Jex + 1
9ey -Fdx* +d 2bc\/—czdx2+d 3 c2dx2+d
Result (type 3, 858 leaves):
af arctan[ A 3afg’ arctan[ _vecax chdx]
J-ddl+d ) agdPJ-FdP+d  2ag-FdP+d  3afe?xy-FdX’ +d J-FdiP +d
JZd 32d 3dc 272d 22/Zd

_ 3affg-Fd +d 2b\/ -d (P —1) garccosh(cx) by -d (PP —1) Jex—1 Jex +1 arccosh(cx)?f

Ad 3fd (AP —1) 2dc (P32 —-1)

b —d(czxz—l)gwcx+1¢cx—1x’+2b -d(FP—1) @Vyex—1Jex+1x  3b

-d (62x2 -1) ngarccosh(cx) xﬂ’

9cd (Px*—1) 33d (2P —1) 2d (22 —1)
by -d (*x* —1) g*farccosh(cx) x _3b -d(FP—1) @ffex—1 Jex+1 _3b -d (#x* — 1) garccosh(cx) X2/
2dP (P —1) 8d (A% —1) d(A3*—-1)
by -d(*x*—1) Jex —1 Jex + 1 arccosh(cx)?fg? b -d (x> —1) g*arccosh(cx) x* b -d (#x* —1) g arccosh(cx) ¥
4dJ (A2 -1) 3d (2P —1) 3Ed (AP —1)
b —d(czxz—l)garccosh(cx)fz+3b —d(czxz—l)ng\/cx+1\/cx—1x2+3b -d (P —1) gyex—1 Jex +1 xf
Fd (A —1) 4dc (PP —1) cd (2 —1)

Problem 23: Result more than twice size of optimal antiderivative.

J a + b arccosh(cx)

(ex+N2 T Td

dx

Optimal (type 4, 519 leaves, 13 steps):

cx—1

g(cx+1)3/2(a+barccosh (cx) cx—1

. cx+1 n beln(gx+f)Jex—1 Jex+1
(PF—&*) (gx+/f)V -Fdx* +d (2R -2))-Fdl +d
Af(a + barccosh(cx) ) In| 1 + (ex+Vex=T Jex¥T) g ]ch—l Jor 1
fe- ZTF=F

_|_

(2R - A Zad+d



(cx+\/cx—l Jex+1 )g
e+ [TF=F
(Pf-g) P -Zal +d

1+

czf(a + b arccosh(cx) ) In

]\/cx—l Jex+1

bczfpolylog[2,— (cx-i-\/cx—l Jex+1 )g ]\/cx—l Jex+1 bc2fpolylog[2,— (cx—i-\/cx—l Jex+1 )g Jex—1Jcex+1
N fe=ISf -¢& _ fetAPF g
(2R -) A Fad+d (2f-) A Fad+d
Result (type 4, 1977 leaves):
242df it L
a/_(x+i)2c2d+ ( g) _d(2fP-&)
g g g
a(@f—g) (x+ L]
g
L cr L
2422 22ar(x+ ) +2/_d<c2f2—g2> /_(szzgﬂ 22af(x+ ¢ ) aep-g)
Y B g 2 : : 2
x+i
_ g
clep-g) [-HELmE)
I's
_ by -d (¥ —1) arccosh(cx) (ex—1) (cx+1)xc2f+ by -d (*x* —1) arccosh(cx) X c*f
d(EF—1) (f —¢*) (gx+/) d(E—1) (f —¢*) (gx+/)
b -d (x> —1) arccosh(cx) Jex—1 Jex +1 xcg + by -d (*x* —1) arccosh(cx) ¥ ?g
d(FF—1) (f —¢*) (gx+f) d(FF 1) (f —¢*) (gx+f)
by -d (2 —1) arccosh(ex) Vex—1 Jex+1 ¢f by -d (P —1) arccosh(cx) xAf by -d (x> —1) arccosh(cx) g
d(2=1) (Ef =¢*) (gx+)) d(P?=1)(Ef =¢) (gx+f) d(FF—1) (FfF =) (gx+))
by -d (@2 —1) Jex—T Jex T 1 &farccosh(cx) JEL — & In lextVor=TVeaFT)g—fe+|éf -2 J
fet PP

(22l PR f + g R +28P 8 —5')

by -d (@2 —1) Jex—T Jex T 1 &farccosh(cx) JEL — & In (ex+ V=T VexFT) g +fe+/f =& J
N fe+ AR -
d(ECfP =222 -+ 2P 2122 A8 - ¢
by -d(Px*—1) Jex—1 Jex +1 c3ln(cx+\/cx—1 Jex+1 )]2
d(ECfP2 2P PR -+ 2P 2122 R L -




by -d (2 —1) Jex—1 Jex+1 c31n((cx+\/cx—1 Jex+1 )2g+2fc(cx+\/cx—l Jex+1 ) +g)f2

d(EF 2 2AP PR - f + g2 +22P 2 — )

b d (22 1) Jex—T VexrTT EA[ER - dilog (ex+Ver=T Jex¥1) g —fe+/oF - ]
St [ZF—F
ISR 20 PR A+ g2 120P 8 — o)

b d (22 1) Jex—T VeoxrTT EA[ER - dilog (ex+Ver=T JexFT) g +fe+/If =& ]
e+ FP—F
I f 2 2df PR A1 PR 122P S — )
by -d (A2 —1) Jex—1 Jex 1 cln(cx+\/cx—1 Jex+1 )g2
1(Ef R 23 @R AP 1l e 2P E &)
by -d (P —1) Jex—1 Jex+1 cln((cx+\/cx—l Jex+1 )2g+2fc(cx+\/cx—1 Jex+1 ) +g>g2
HEf2 20f@e APt eg e 120PE &)

+

Problem 24: Unable to integrate problem.

dx

J (a + barccosh(cx) ) In(h (gx +£)™)

Ny

Optimal (type 4, 610 leaves, 12 steps):
m (a + barccosh(cx) )3 Jex —1 Jex + 1 " (a + barccosh(cx) )% In(h (gx +/)") Jex — 1 Jex + 1

6b>cy - +1 2bey - +1
m (a + barccosh(cx))%In| 1 + (cx—h/cx—l Jex+1 )g Jex—1ex+1
_ fe=Pf —¢&
2bey - +1
m (a + barccosh(cx) )2In| 1 + (ex+Vex=T /ex¥T ) g Jox—T Jex¥1
_ fe+ PP — g
2bey - +1
m (a + b arccosh(cx) ) polylog| 2, - (cx+\/cx—1 Jex +1 )g Jex—1Vex+1
(- JTF=-F

Wy



cx+ex—1Jex+1 )g
fe+J2LP -
Weerany

m(a-+bmrmmhhw))pdybg[2,—( ]ch—]ch+J

bmpdﬂ%{&—(cx+ch_lch+l)g]¢cx—lch+l bmpdﬂq{3;—ux+¢0x_l¢€x+l)g Jex—1Jex+1
N fe=ACP—g + fetVlf =g

Result (type 8, 33 leaves):

dx

J (a + barccosh(cx)) In(h (gx +1)™)

Ny

Problem 25: Unable to integrate problem.

Jln(h (gx+N")
Nres

Optimal (type 4, 252 leaves, 9 steps):
. I(ch—i— -2+ 1 )g

nimcﬁn(cx)ln[

] nzmcﬁn(cx)ln[

- H(lex+/22+1 )¢
Im arcsin(cx)? . aresin(cx) In(h (gx+£)™) fe—JE2P -
2¢ c B
Impolylog| 2, I(ch+ AP+ )g] Impolylog[z, I(ch+ -+ 1 )g]

N fe=NEf —g L fet 2P =&

C

fet PP~

Result (type 8, 25 leaves):

Jln(h (gx+0") 4
Ny

Problem 26: Unable to integrate problem.

J a + barccosh(dx + c)
Optimal (type 4, 71 leaves, 7 steps):



J a + barccosh(dx + c)

b orf Jr erﬁ[ Ja + barccosh(dx +¢) Jx
_ 7 X G
2d\b a

Result (type 8, 14 leaves):

J a + barccosh(dx +¢)

Problem 27: Unable to integrate problem.

J a 4] alCC()S][ d X C
Optil[lal(type 4I /3 leaves, / Steps)-

a
ob erf[ J a — barccosh(dx + ¢) \/? erﬁ[ J a — barccosh(dx +c) \/;
JF . i
2dJb L
2de? Jb
Result (type 8, 15 leaves):
J a — barccosh(dx +¢)
Problem 33: Result more than twice size of optimal antiderivative.
J(a+barccosh(dx+c))3
dx
dex+ce
Optimal (type 4, 207 leaves, 9 steps):
(a + barccosh(dx +¢))3In| 1 + I 5
(a + barccosh(dx + ¢) )* (dx+c+Jdxte—1Jdxtc+1)
_l_
4bde de
3b(a+barccosh(dx+c))zpolylog[z,— ! 2]
_ (dx+c+\/dx+c—1\/dx+c+l)
2de
3b2(a+barccosh(dx+c))polylog[3,— ! 2]
(dx+c+\/dx+c—l \/dx+c+l)

2de



1

33 polylog| 4, -

2
(dx—l—c—i-\/dx—l-c—l Jdx+c+1 )
4de

Result (type 4, 470 leaves):

2
@ In(dx +¢) _ b’ arccosh(dx + ¢)* n b3arccosh(dx+c)3ln<1 + (dx+c+\/dx+c—1 Jdx+c+1 ) )
de dde de

2
+ 3b3arccosh(dx+c)2polylog(2,—(dx+c+\/dx+c—l Jdx+c+1 ) )
2de

2 2
_ 3b3arccosh(dx+c)polylog(3, —(dx—i—c-l—\/dx—i-c—l Jdx+c+1 ) ) n 3b3poly10g<4,—(dx+c+\/dx+c—1 Jdx+c+1 ) )

2de dde

2
_ a b* arccosh(dx + ¢)> + 3abzarccosh(dx+c)2ln(l + (dx+c+\/dx+c—l Jdx+c+1 ) )
de de

2 2
3ab2arccosh(dx+c)polylog(Z, —(dx+c+\/dx+c—1 Jdx+c+1 ) ) _ 3ab2polylog(3,—(dx+c+\/dx+c—1 Jdx+c+1 ) )
de 2de

2
_ 3 b a? arccosh(dx + ¢)? + 3 b a* arccosh(dx + ¢) ln(l +(dx+c+\/dx+c—1 Jdx+c+1 ) )
2de de

3ba2polylog<2, —(dx+c+\/dx+c—1 Jdx+c+1 )2>
2de

Problem 34: Unable to integrate problem.

J (a + barccosh(dx +¢) )3 &

(a’ex+ce)2
Optimal (type 4, 248 leaves, 11 steps):

. (a + barccosh(dx +¢))3 n 6b(a+barccosh(dx+c))zarctan(dx+c+\/dx+c—1 Jdx+c+1 )

dé (dx +c¢) dé
_ 61b% (a +barccosh(dx+c))polylog(Z, —I(dx+c+\/dx+c—1 Jdx+c+1 ))
dé
n 61b% (a +barccosh(dx+c))polylog(z,l(dx+c+\/dx+c—1 Jdx+c+1 )) n 6Ib3poly10g(3, —I(dx+c+\/dx+c—1 Jdx+c+1 ))
dé dé
_ 6Ib3p01y10g(3,l(dx+c+\/dx+c—1 Jdx+c+1 ))
dé

Result (type 8, 25 leaves):

dx

J (a + barccosh(dx +c) )3
(dex+ce)2



Problem 35: Result more than twice size of optimal antiderivative.
J (a + barccosh(dx +¢) )3

dx
(dex-%ce)3

Optimal (type 4, 180 leaves, 9 steps):

302 (a + barccosh(dx +¢) ) In[ 1 + !

2
3b(a+barccosh(dx+¢))®  (a+barccosh(dx+c))?> (dx+c+Vdxte—TJdxitec¥1)

2dé 2dé (dx+c¢)? dé
1

3 polylog| 2, -

2
(dx+c+de+c—1de+c+1) ] +3b(a+bmw%de+cH2de+c—lde+c+1

+
2dé& 2dé (dx+c)
Result (type 4, 374 leaves):
) @ " 3 b3 arccosh(dx +c¢)?Jdx+c—1 Jdx +c+1 " 3 b arccosh(dx + ¢)? _ b3 arccosh(dx + ¢)3
2dé (dx+c)? 2dé (dx +c) 2dé 2dé (dx+c¢)?
2 2
_ 3B%arccosh(dx+¢) n(1+ (dx+etydnte—T ditet ) ) 30 polylog(2 - (dx+c+ydxte—T Jdxtetl) )
de 2dé
N 3 a b? arccosh(dx + ¢) N 3ab*arccosh(dx+c)Jdx+tc—1 Jdx+c+1 _ 3abarccosh(dx +c)?
dée dé (dx+c) 2dé (dx+c¢)?

2
__3ab2m<1+(dx+w%+de+c—4,de+c+4,)) __3bfama@ﬂdx+c)_¥3ba2de+c—-1de+c+ﬁ
dé 2dé (dx+c¢)? 2dé (dx+c)

Problem 36: Result more than twice size of optimal antiderivative.
J(dex+ce)3 (a + barccosh(dx +¢) )* dx

Optimal (type 3, 339 leaves, 16 steps):

4568 (dx+e)? | 304 (dxt+ o) | 4567 (a +barccosh(dx +¢))? | 92 (dx+c)? (a+barccosh(dx+c))?
128 d 128 d 1284 16d

4 3p* (dx+c)4(a +barccosh(a’x+c))2 _ 3 (a +barccosh(d)c+c))4 I & (dx+c)4 (a +barccosh(d)c+c))4
16d 32d 4d
4503 (dx+c) (a+barccosh(dx+c))Jdx+tc—1 Jdxtc+1  3b& (dx+c)’ (a+barccosh(dx+c)) Jdx+c—1 Jdx+c+1
64d 32d
_ 3b& (dx+c) (a+barccosh(dx+c))3Vdx+tc—1Jdxtc+1 b (dx+c)’ (a+barccosh(dx+c))Vdx+tc—1 JdxFc+1
8d 4d

Result (type ?, 2464 leaves): Display of huge result suppressed!

Problem 37: Result more than twice size of optimal antiderivative.



J(dex+ce) (a + barccosh(dx +c¢) )4 dx
Optimal (type 3, 189 leaves, 9 steps):

3174e(a’x+c)2 _ 3b2e(a +barccosh(dx+c))2 I 3bze(dx+c)2(a +barccosh(a’x+c))2 _e(a +barccosh(dx+c))4

4d 4d 2d 4d

, eldxtc)® (a+barccosh(dx+c))®  3b’e(dxte) (a+barccosh(dx+e)) Vdxte—T Jdxtc+]1

2d 2d
_be(dx+c) (a + barccosh(dx+c¢) ) Jdx+c—1 Jdx+c+1
d
Result (type 3, 932 leaves):
3 4 —
2arccosh(dxd+c)a bfe — eb*arccosh(dx + )3 Vax Te— T ydrF o T T x— 3eb arccosh(dx+c)\/a;x+c 1 Jdx+c+1 x +deab® arccosh(dx
3 —
+c)3xc+6eab3arccosh(dx+c)xc— Seab’ydxte 21 Jdxtet1x +6ea2b2arccosh(dx+c)2xc—\/dx+c—1 Jdx+c+1 xa’be

+ 4 arccosh(dx + ¢) xa’bce+3dead® b’ arccosh(d x +c)2x2 + 2 darccosh(dx +c) Ladbe+2deab’ arccosh(d x +c)3)c2 +3deab’ arccosh(dx + ¢) X

N 2eab’arccosh(dx +¢)> P + 3eab’ arccosh(dx + ¢) & N 3 ea? b? arccosh(dx + ¢)* & N dxia*e | 3deb*s>  eb*arccosh(dx +c)*

d d d 2 4 4d
_ 3eb*arccosh(dx +¢)? it oot 3eb*xc | a*Pe | 3eb*?  3edblarccosh(dxtc)Jdxtc—1Jdxtct+lc
4d 2 2d 4d d

_ ea®bJdx tc—1Jdx+c+1 1n(dx+c+ (dx+¢)* —1 ) _ 3eabarccosh(dx +c)?Jdx +c—1Jdx+c+1c

+3eb* arccosh(d x

dJ(dx+to)? -1 d
2 eb4arccosh(dx+c)4c2 3eb4arccosh(a’x+c)2c2 eab3arccosh(dx+c)3 3eab3arccosh(dx+c) 3eazbzarccosh(afx+c)2
+c)“xc+ + — - -
2d 2d d 2d 2d

4 4 4 2

+ deb arccosk;(dx+c) X + 3deb arccos;(dx+c) x —3ea2bzarccosh(dx+c)\/dx+c—1 Jdx+c+1 x—3eab3arccosh(dx
— 3 4 3 —

) (I T T ydrTeFTam Jdx+c—1 \/ddx+c+1 a’bce  eb’arccosh(dx +c¢) \/d;+c 1 Jdx+c+1 ¢

4 — 3 — 232 22
_3eb arccosh(dx+c)\/2d;+c 1 ydx+c+1c 3eab \/dx-i-CZdl Jdx+c+1c¢ 3eazél)c2 +3deasz2 + e arccosh(dx + )4 xe

+3ed?b*xc

Problem 38: Result more than twice size of optimal antiderivative.

(a + barccosh(dx +c¢) )4
dex+ce

dx

Optimal (type 4, 258 leaves, 10 steps):



(a+barccosh(dx+c))4ln(1+ ! 2]
(a + barccosh(dx +¢))° n (dx+c+\/dx+c—1\/dx+c+l)
Sbde de

2b (a + barccosh(dx +¢) )3p01y10g[2, - ! 3 J
(dx+c+\/dx+c—l Jdx+c+1 )
de

3b% (a + barccosh(dx + ¢) )2polylog[3, - I 5 J
(dx+c+\/dx+c—l Jdx+c+1 )
de

3 (a + barccosh(dx +c¢)) polylog(4, - ! 3 ]
(dx—l—c—l-\/dx—i-c—l Jdx+c+1 )
de

1

3p* polylog| 5, -

2
(dx+c+\/dx+c—1 Jdx+c+1 )
2de

Result (type 4, 726 leaves):

2
a*ln(dx+¢) _ blarccosh(dx+c)® | b arccosh(dx +¢)* (1 + (dx+ e+ JdxFe—T JdaFcF1) )
de S5de de

2
2 b arccosh(dx + ¢)3 polylog( 2, - (dx + ¢ + yax Fe—T Jadx T 1)")

+
de

2
3b4arccosh(dx+c)2polylog(3, —(dx+c+\/dx+c—1 Jdx+c+1 ) )
de

2 2
N 3 0% arccosh(dx + ¢) polylog(4, - (dx + ¢ +ydxFe—T Jdxte 1)) _ 3b*polylog(s, -(dx +c+ dxte—T Jdxtet1) )
de 2de

2
ab? arccosh(dx +¢)* | 4ab?arccosh(dx +c)3 (1 + (dx+c+yarFe—TVarFeFT) )
de de

2
6 a b3 arccosh(dx + ¢) 2 polylog(2, - (dx +c +Vax Fe =T ydx T T1) )
de

2 2
6ab3arccosh(dx+c)polylog<3, —(dx+c+\/dx+c—l Jdx+c+1 ) ) + 3ab3polylog(4,—(dx+c+\/dx+c—1 Jdx+c+1 ) )
de de

2
2a® B arccosh(dx +¢)® 642 b arccosh (dx +¢)2in(1 + (dx +c +VaxFe—T ydx T 1) )
de de

2 2
6a2b2arccosh(dx+c)polylog(Z,—(dx+c+\/dx+c—1 Jdx+c+1 ) ) _ 3a2b2p01y10g(3, —(dx+c+\/dx+c—l Jdx+c+1 ) )

de de



2
_ 2&barccosh(dx+¢)® 4a®barccosh(dx + ) n(1 + (dx+c+yaxTe—Tyax T 1))
de de

N 2 a3 bpolylog(2, - (dx +c +Vax Fe =T yaxFe 1))
de

Problem 41: Result more than twice size of optimal antiderivative.

J (dex+ce)4 dx
(a + barccosh(dx +¢))>

Optimal (type 4, 307 leaves, 26 steps):

4 a . a+barccosh(dx+c))
h( = | Sh
264 (dx +¢)° ~ 5¢* (dx+¢)° Lo ( bJ 1( b
b*d (a +barccosh(dx +¢))  2b*d (a + barccosh(dx +¢)) 16b°d
27e4cosh( 3—G)Shi( 3 (a + barccosh(dx +c)) ) 25e4cosh(5—a)Shi( 5 (a + barccosh(dx +c¢)) )
b b b b
+ 3 + 3
32b%d 326%4d
e4Chi( a + barccosh(dx +c) )sinh(gJ 27e4Chi( 3 (a + barccosh(dx +c)) )sinh(3—a)
B b b) b b
1663d 32b%d
.( 5(a-+barccosh(dx +c)) ) . (Sa)
25¢*Ch h| ==
_ ¢ 1( b S _e4(dx+c)4\/dx+c—1\/dx+c+1
32b%d 2bd (a + barccosh(dx +¢))?

Result (type 4, 992 leaves):

1

((—16(dx+c)4\/dx+c—1 Jdx+c+1 +12(dx+e)>Jdxtc—1Jdx+c+1

1
d 64 b2 (b2 arccosh (d x —i—c)2 +2abarccosh(dx +c) +a2)

—JdxTe—TJdxtet1 +16 (dx+c)® =20 (dx+¢)> +5dx+5¢) & (5barccosh(dx +c) +5a—b))
5a

2564 ? Eil(Sarccosh(dx+c) + Sb_aJ

+

64 b3

3(-4(de+c)®Jdxte—TVdxterl +Jdxte—T1JdxitecF1 +4(dx+c)>—3dx—3c)é* (3barccosh(dx+c) +3a—b)
64 b> (bzarccosh(dx+c)2 + 2 abarccosh(dx +c) +a2)




3a
b

. 3a
27 ¢ Ei | 3 h(dx+¢) + —
N e 11( arccosh(dx +¢) + = ) _ (JdxFe=T JdxFc+1 +dx+c) & (barccosh(dx +c) +a—b)

64 b3 3252 (b2 arccosh(d x +c)2 +2abarccosh(dx + c¢) +a2)

a

el Eil(arccosh(dx—i-c) + %) 84(

_ dx+c+Jdx+c—1Jdx+c+1 ) B & (dx—l—c—i-\/dx—l-c—l Jdx+c+1 )
325 32b (a + barccosh(dx +¢))? 32 % (a + barccosh(dx + ¢))

_|_

e ?Ei

>

a
~arccosh(dx +¢) — &
1( arccosh(dx +¢) b) 364(4(dx+c)3—3dx—30+4(dx+c)2\/dx+c—1\/dx+c+1 —\/dx+c—l\/dx+c+l)

326 64 b (a + barccosh(dx +¢))?

9¢* (4 (dx+¢)® —3dx—3c+4 (dx+c)>Jdxte—1 Jditct1 —Jdxitc—1Jdrtec+1)
64 b* (a + barccosh(dx +¢))

3a
27¢e b Eil(—3arccosh(dx+c) - 3b_aj 1

64 b 64 b (a + barccosh(dx +¢))?

(e* (16 (dx +¢)5 =20 (dx+¢)? +16 (dx

+o)*dxtc—1Jdxtc+1 +5dx+5¢c—12(dx+c)?Jdx+tc—1 Jdxtc+1 +Jdxtec—1Jdxtc+1 ))

1
64 b% (a + barccosh(dx + ¢))

(5¢4 (16 (dx+¢)5 =20 (dx+¢)} +16 (dx+ce)*ydxte—T1 Jdxte 1 +5dx+5¢c—12 (dx

S5a
256te b Eil(—Sarccosh(dx—l-c) _Sb_a)

+o)2Jdx+c—1JdxFec+1 —i-\/dx—}-c—l\/dx—i-c—i-l))— e

Problem 43: Result more than twice size of optimal antiderivative.

J (dex+ce)4 &
(a + barccosh(dx +¢))*

Optimal (type 4, 399 leaves, 24 steps):

e4Chi( a + barccosh(dx +¢) )cosh(%)

26" (dx+¢)? B 56 (dx+c¢)° N b
3b%d (a + barccosh(dx +¢))?>  6b*d (a + barccosh(dx +¢))? 48b*d




27e4Chi( 3 (a + barccosh(dx +c¢)) )cosh( 3b_a)

12Se4Chi( 5 (a + barccosh(dx +c)) Jcosh(sb—a)

+ b + b
32b%d 96 b*d
Ashil & + b arccosh(dx + ¢) )sinh(g) 27e4Shi( 3 (a + barccosh(dx +c)) )sinh(3—a)
3 b b) b b
48 b d 32b%d
.( 5 (a+barccosh(dx+c)) ) . ( S5a )
125 ¢* Sh h| —
_ ¢ 1( b ST _e4(dx+c)4\/dx+c—1\/dx+c+1 +2e4(dx+c)2\/dx+c—1\/dx—i—c—i-l
96 b*d 3bd (a + barccosh(dx +¢) )3 b3 d (a + barccosh(dx +¢))

_ 25t (dx+ce)*Jdx+c—1 Jdx +c+1
6b>d (a + barccosh(dx +c))
Result (type 4, 1374 leaves):

((-16 (dx+c)*VadxFe—T Jdxtec+T +12(dx+e):Jdxte—T JdxteF1 —JdxFe—T1Jdxtct1 +16 (dx+c¢)5 =20 (dx +c¢)3

|~

+5dx+5¢) é* (25 b arccosh(dx + ¢)2 + 50 a barccosh(dx + ¢) — 5 arccosh(dx +¢) b2 +25a> —5ab +2b2)) / (192 b* (b arccosh(dx +¢)3

Sa
12564 © Eil(Sarccosh(dx-l-c) + Sb_aj

+ 3 ab?arccosh(dx + ¢)? + 3 ba arccosh(dx +¢) +a°)) — + ((—4 (dx+c)2\/dx+c—1 Jdx+c+1 +dx

192 p*
3a
4 b n 3a
27¢"e 7 Ei | 3arccosh(dx +c) + e
+d’)) —

64 b*

(VadxFe—TJdxtcT1 +dx+c)é (b*arccosh(dx +c)? + 2 abarccosh(dx + ¢) — arccosh(dx +¢) b2 +a®> —ab +2b?)

+
96 b> (b arccosh(dx + ¢)> + 3 ab*arccosh(dx + ¢)? 4 3 ba* arccosh(dx +¢) +d’)

a

4 b a
E h(dx + + —
¢ 11(arcc0s( xte) b) _ e4(dx+c+\/dx+c—1 \/dx—i—c—i-l) _ e4(dx+c+\/dx+c—1 \/dx—l-c—i-l)

96 b* 48b (a +barccosh(d)c+c))3 96172(a+barccosh(a’x+c))2

a

e b Eil(—arccosh(dx+c) - %)

_ & (dx—l—c—l—\/dx—i-c—l Jdx+c+1 ) _
96 b3 (a + barccosh(dx + ¢)) 96 b*




A4 (dx+c)3—3dx—3c+4(dx+e) Jdrte—T1 Jdxtet1 —Jdxtc—1Jdxtc+1)
32b (a + barccosh(dx +¢) )3

3¢ (4 (dx+ce)3—3dx—3c+4(de+c)?Jdxte—T1Jdrtctl —Jdxte—1Jdxtc+1)
64 b> (a + barccosh(dx +¢) )?

9 (4(dx+c)3—3dx—3c+4(dx+c)2\/dx+c—l Jdx+c+1 —Jdx+c—1Jdx+c+1 )
64 b3 (a + barccosh(dx +c¢))

3a
27¢e b Eil(—3arccosh(dx+c) - 3b—a) 1

) - 3(e4(l6(dx+c)5—20(dx+c)3+l6(dx
64 b 96 b (a + barccosh(dx +c))

+o)*Jdxfe—1Jdx+tc+1 +5dx+5c—12(dx+c)?Jdxtc—1Jdx+c+1 +Jdx+c—1 Jdx+c+1 ))

— I 2(5e4(16(dx+c)5—20(dx+c)3+l6(dx+c)4\/dx+c—1\/dx—l-c-l-l +5dx+5¢—12 (dx

192 b? (a + barccosh(dx +c¢))

1
192 53 (a + barccosh(dx + ¢))

to) ydxte—TJdxterl +Jyditc—T1Jdrtct1)) - (25¢* (16 (dx+¢)5 =20 (dx +¢)?

+16 (dx+c)*VdxFe—TVydrtc+1 +5dx+5c— 12 (dx+c¢)2Jdxte—T1Jdxtc+1 +Jdrte—T1Jdx+tc+1))

Sa
125¢%e ° Eil(—Sarccosh(dx—}-c) - Sb_a)

192 p*

Problem 45: Unable to integrate problem.

J(dex+ce)3\/a + barccosh(dx +c) dx

Optimal (type 4, 218 leaves, 16 steps):



2a
eSeT erf[ V2 Ja + barccosh(dx + ¢)

JEJZ In e3erﬁ{ V2 Ja +barccosh(dx +c) jﬁﬁ\/;

_ Vb _ Vb
64 d 2a
64de ?
e3e47a or [ 2y a + barccosh(dx + ¢) \/—\/_ e3erﬁ[ 2\ a + barccosh(dx + c) \/7\/;
_ Jb Jb _ 3¢ a + barccosh(dx + ¢)
256d 4a 32d
256de ®

& (dx+c)*Ja + barccosh(dx +¢)
4d

Result (type 8, 25 leaves):

+

J(dex+ce)3\/a + barccosh(dx +c¢) dx

Problem 46: Unable to integrate problem.

J(dex+ce)2\/a + barccosh(dx +c¢) dx

Optimal (type 4, 194 leaves, 16 steps):

3_a
le b erf[ \/?\/a + b arccosh(dx + ¢) \/—\/—\/— ezerﬁ[ \/_\/a + b arccosh(dx + ¢) j\/—\/—\/—

Vb Vb
144 d 3a
144de ®
eze% erf[ J a + barccosh(dx +c) J\/?\/; ezerﬁ[ J a + barccosh(dx + c) J‘/?‘/;
B Jb 3 Jb N & (dx+c¢)>a F barccosh(dx +¢)
16d a 3d
16de”

Result (type 8, 25 leaves):

J(dex+ce)2\/a T+ barccosh(dx +¢) dx

Problem 47: Unable to integrate problem.
J(dex+ce)3 (a + barccosh(dx +¢) )® /2 dv

Optimal (type 4, 387 leaves, 29 steps):



2a
15 b5 /zeseTerf{ J2 Ja+barccosh(dx +c) ]\/7\/;

36 (a+barccosh(dx+¢))S 2 | & (dx+c)* (a+barccosh(dx+¢))5 2 5
32d 4d 1024 d
4a
1555 /2e3erﬁ[ J2 Ja + barccosh(dx + c) \/—\/— 155523 b erf[ 2+ a + barccosh(dx + c) ]\/?
_ Vb Jb
2a 16384 d
1024 de
155 /zeSerﬁ[ 2\ a + barccosh(dx + ¢) J
_ Jb _ Ubé(dx+d(a+bmmdex+cH3ﬂde+c—lde+c+l
4a 64d
16384de b
_5bh& (dx+c)? (a +barccosh(dx +¢) )2 2ydxte—1 JdxFe+1 2250 Ja + barccosh(dx + c)

32d 2048 d

4502 (dx +c¢)?\a + barccosh(dx + ¢) n 1562 (dx +c¢)*\a + barccosh(dx + ¢)
256d 256 d

Result (type 8, 25 leaves):

,[(dex+ce)3 (a + barccosh(dx +¢))° 72 dx

Problem 48: Unable to integrate problem.
J(dex+ce) (a + barccosh(dx +¢) )5 /2 dv

Optimal (type 4, 219 leaves, 14 steps):

2a
1555 /zeeT orf V2 a ¥ barccosh(dx +c) \/7\/;
_e(a+barccosh(dx+c))5/2 N e (dx+c)? (a + barccosh(dx +¢) )5 /2 B N
4d 2d 512d
15b5/2eerﬁ J2 Ja + barccosh(dx + ¢) ]\/—\/—
B Jb _ She(dx+c) (a + barccosh(dx +¢) )3 2 Jdx Fe—1 Jdx e 1
2a 8d
512de
_ 15h%eatbarccosh(dx+c) | 15b%e(dx+c)®a+ barccosh(dx +c)
64d 32d

Result (type 8, 23 leaves):
J(dex—l—ce) (a + barccosh(dx +¢) ) /2 dx



Problem 49: Unable to integrate problem.

J (dex-i—ce)2
(a + barccosh(dx + ¢) )5 /2

Optimal (type 4, 271 leaves, 24 steps):

a 3a
2eb orf J a + barccosh(dx + ¢) \/— 2 erfi J a + barccosh(dx =+ c) j\/— 2o b erf[ V3 a+ barccosh(dx + c) \/T\/;
Jb n Jb Jb
6% 2d 2 265 2d
665 2deb
ezerﬁ[ V3 Ja + barccosh(dx + ¢) J\/?\/;
" Jb __2£(dx+cﬂde+c—lex+c+l " 8 (dx +c)
3a 3bd (a + barccosh(dx +c¢))> /2 302 d\a T harccosh(dx ¥ 0)
265 2det
4& (dx+c¢)?
b>d\[a + barccosh(dx + ¢)
Result (type 8, 25 leaves):
J (dex-i-ce)2
(a + barccosh(dx +¢) )3 /2

Problem 50: Unable to integrate problem.

1
J(a+barccosh(dx+c))5/2
Optimal (type 4, 132 leaves, 9 steps):

a
2eb orf \/a+barc\c/0_sh(dx+c) ]\/; 3 erfi J @ + barccosh(dx + c¢) J\/;
b

) + Jb 2Jdx+c—1Jdx+c+1

36524 a " 3bd (a+barccosh(dx +c) )3 2
365 2deb

4 (dx+c)

3b%d[a + barccosh(dx +¢)
Result (type 8, 14 leaves):

1
J (a + barccosh(dx +¢) ) /2

Problem 52: Result more than twice size of optimal antiderivative.

J(a’ex+ce)3 /2 (a + barccosh(dx +c¢) ) dx



Optimal (type 4, 121 leaves, 6 steps):
.. N v
12beElhptlcE( dx+cz+1 2 N2 |[Vdx—c+1 Je(dx+0)

25d -dx—c Jdx+c—1

2 (e(dx+¢c))’ 7 (a+barccosh(dx +c))
S5de

4b(e(dx+e)) Pydite—T ydxtec+1
25d
Result (type 4, 253 leaves):

(dex+ce)5 /zarccosh( M)

5/2
L ) (dex+ce) a e

de 5 5

e e

,I

+3/ dextcete /_dex+ce—e e3E11ipticF[\/dex+ce

e e

_363/01”“‘8“ /_de”“_e EllipticE[\/dex—i-ce / - i,l
e e

e

! (2[ /—l (a’ex+ce)7/2
/_l/dex+ce+e\/dex+ce—e e
e

[T wevearne))])

Problem 54: Unable to integrate problem.

J(dex—i—ce)s /2 (a + barccosh(dx + ¢) )2 dx

Optimal (type 5, 125 leaves, 3 steps):

11 11][13 15
1652 (e (d /2 g tricPF ([1——“— —] d 2)
2 (e(dx+¢c))” 7 (a +barccosh(dx +¢))> (eldxte)) ypergeometricPFO| | 1, 77 27 | 5 7 | (A te)

Tde 693dé
9 /2 1 9 13 2
8b (e(dx+c)) (a + barccosh(dx + ¢) ) hypergeom a7 ,(dx+c) |V -dx—c+1

63ddx +c—1

Result (type 8, 25 leaves):

J(dex+ce)5 /2 (a + barccosh(dx +c¢) )de

Problem 55: Unable to integrate problem.
J(dex+ce)3 /2 (a + barccosh(dx +c¢) )de

Optimal (type 5, 125 leaves, 3 steps):

16 b? (e(dx+c) )9 AHypergeometricPFQ( [1, %,

ENJINC)

2 (e(dx+¢))> 7% (a + barccosh(dx + ¢) )2 B
Sde 315d &

JE R




8b (e(dx+c) )7 /2 (a + barccosh(dx +c¢)) hypergeom( [

%] [14—1] (dx+c)2]m

1
2 b

35dJdx +c—1

Result (type 8, 25 leaves):

Problem 60:

J(dex+ce)3 /2 (a + barccosh(dx + ¢) )2 dx

Unable to integrate problem.

J(dex—i—ce)m (a + barccosh(dx +¢))? dx

Optimal (type 5, 184 leaves, 3 steps):

3 m 3 m m 5 m
207 (e(d 3tm tricPF ([1— -, = —][2 =2 2 _] d 2)
(e(dx+c))' "™ (a +barccosh(dx +¢))2 (e(dx+c)) ypergeometricPFQ| |1, 5 + 70, & 4 77 |, |24 . 5+ 5. (dx +¢)
de(1+m) de (1+m) (2+m) (3 +m)

Result (type 8, 25 leaves):

Problem 62:

J(dex-%ce)m(a-Fbanmoﬂudx-+c))2dx

Unable to integrate problem.

dx
X

J arccosh(a x )

Optimal (type 4, 82 leaves, 5 steps):

Result (type 8, 12 leaves):

Problem 66:

_ arccosh(a)c5)2 n arccosh(axs) 1n(1 + (axS +\/ax5 —1 \/a)c‘S +1 )2) i polylog(2, —(axS +\/ax5 —1 \/a)c‘S +1 )2)
10 5 10
Jarccosh(axs) &

Unable to integrate problem.
J(a +barccosh(x2d+ 1))2 dx

Optimal (type 3, 68 leaves, 2 steps):

”2_4bwf+2ﬁ)@+bmmmed+lﬂ

x2d 2d+2

8b7x +x (a +barccosh(x2d+ 1




Result (type 8, 16 leaves):
J(a +barccosh(x2d+ 1))2 dx

Problem 68: Unable to integrate problem.
4
J(a+barccosh(x2d— 1)) dx

Optimal (type 3, 139 leaves, 3 steps):
192 b3 (—dx4 +2x2) (a +barccosh(x2d— 1))

x2d x2d -2

384 b x + 48 % x (a +barcc0sh(x2d— l))2 +x (a +barccosh(x2d— 1))4 +

8b (—dx4 +2x2) (a +barccosh(x2d— 1))3

x2d P d—2

Result (type 8, 16 leaves):

+

J(a +barccosh(x2d— 1))4dx

Problem 70: Unable to integrate problem.
1
J 32 dx
(a + barccosh(x*d +1))

Optimal (type 4, 176 leaves, 1 step):

orfi \/a + barccosh(x2d +1) \/7] (COSh(za_bJ —sinh(za—b))sinh( arccosh(;czd+1) )\/7\/;
2 20 2 dx
) erf[ \/a +barccozsl\1/(;2d+l) ﬁ)(cosh(za—b) +sinh(2a—b)Jsinh[ arccosh(;czd+1) J\/T‘/; ) mm
26° 2dx bdxy a + barccosh(*d + 1)

Result (type 8, 16 leaves):
1
J 32 dx
(a +barccosh(x2d+ 1))

Problem 71: Unable to integrate problem.
1

dx
J (a + barccosh(2d +1))° /2

Optimal (type 4, 205 leaves, 2 steps):



erfi

2Jb

\/a +barccosh(x2d+1) \/7] (COSh(za_bJ —sinh(za—b))sinh( arccosh(x2d+1) )\/7\/;

2

665 2dx

) erf[ \/a+barccozsl\1/(;2d+l) ﬁ](cosh[za—b)+sinh(2a—b)J

sinh[ arccosh(x’ d +1) Jﬁﬁ

2

665 2dx
—dx* =22

X

+ —_
3bx(a +barccosh(xzal+l))3 /2\/x2d J2d+2 3b2\/a+barccosh(x2d+1)

Result (type 8, 16 leaves):

1

J (a + barccosh

Problem 72: Unable to integrate problem.

(2d+1)) " o

1

J\/a + barccosh(x2d — 1)

Optimal (type 4, 135 leaves, 1 step):

osh[ arccosh(;zd—l) Jerﬁ[ \/a +barccozsl\1/(%2d—l) J2 ] (cosh(

2dxJb

osh( arccosh(x®d — 1) )erf[ \/a+barccosh(x2d—1) \/7] (cosh(i) +sinh(i))\/7\/;

2

2Jb

2dx\Jb

Result (type 8, 16 leaves):

J\/a + barccosh(x2d — 1)

Problem 73: Unable to integrate problem.

1

J (a + barccosh
Optimal (type 4, 246 leaves, 2 steps):

a-1) 2"



osh( arccosh(;czd—l) ]erﬁ[ Ja +barccosh(:®d — 1) \/7] (cosh(i) _Sinh(zij)ﬁ\/;

i x + 2/ b
150% (a +barccosh(xzd—1))3 Z 3067 2 dx
h mw%Mfd—l))f‘Ja+bmwwad—l)f7 w4 o 5
. os( > er 2\/7 (cos( b)+s1n(2bj)\/—\/;
3067 2 dx
-dx* +22° Ji2d JXPd-2

+ —_
5bx(a +barccosh(x2d— 1))5 /2\/x2d NE ) 15b3dx\/a+barcc0sh(x2d— 1)

Result (type 8, 16 leaves):

1
dx
J (a+barccosh(x2d— 1))7 /2

Problem 74: Result more than twice size of optimal antiderivative.

J(bx+a+\/bx+a—l Jbx+a+1 ) dx

Optimal (type 3, 41 leaves, 5 steps):

2
(bx+a+\/bx+a—1\/bx+a+l) _arccosh(bx +a)
4b 2b

Result (type 3, 146 leaves):
J______:f_ 3 /2 —
b | Nbx¥a=T (bx+a+1)*7?  Jbx+a+1 Jbxta—1

2 2b b
b(l+a) , (a=1)b >
S Ta¥ ) bxFa—1) In 2 2 V2R +a) Fa—Db)x+ (1 +a) (a—1)
_ a

2Vbxta+1Jbxta—1b

Problem 75: Result more than twice size of optimal antiderivative.

J'bx—i-a—i-\/bx—i-a—l Jbx+a+1
b

dx

Optimal (type 3, 114 leaves, 7 steps):

b2 arctan J1—aJbx+a+1

a b Ji+a Jbx+ta—1 (bx+a+1)3"2JbxTa—1 bybx+a—1Jbx+a+l
52 x 3 /2 B + 2
22 X (-a>+1) 2(14a)x? 2(-a®>+1)x



Result (type 3, 235 leaves):
1
220+ 2abxtd—1 (&2 —1)*2

f——lm[z(“bx+Jal—1Jfb2+2abx+a2—1442_1) 25

(be+a—l¢bx+a+l
x

—xa3beb2+2abx+a2—l —a4Jfb2+2abx+a2—1-+Jfb2+2abx+a2—1.uﬂr+2Jfb2+2abx+a2—l a*

—Jﬁb2+2abx+a2—l])——£——iL
x 2y

Problem 76: Result more than twice size of optimal antiderivative.

be+a+be+a—lbe+a+l

&

dx

Optimal (type 3, 157 leaves, 8 steps):

J1l—aJbx+a+1

ab’® arctan[

a b (bx+a—l)3/2(bx+a+l)3/2 J1+aJbx+a—1 ab(bx+a+l)3/2\/bx+a—l
L3 L2t 2 - 5/2 - 2
30 242 3(-a>+1)X° (-a®>+1) 2(1—a) (1+a)s
+a#¢bx+a—1¢bx+a+1
2 (—a2-+ 1)2x
Result (type 3, 373 leaves):
1

s [T ln[2(abx+\/a2—1 J2 1 2abxt @ —1 +d—1) Bab

- (be+a—l¢bx+a+l
x

6Jﬁb2+2abx+a2—l Mz—l)aé

—x%szJfb2+2abx+a2—l +xa5bJ£b2+2abx+a2—l-—Jfb2+2abx+a2—lxsz2+2a6Jfb2+2abx+a2—l

—2xd® bR b +2abx+dt —1 +22B: +2abx+a*—1 22 —6a* V2> +2abx+a* —1 + b2 +2abx+d> —1 xab

+6\/x2b2+2abx+a2—l a2—2\/x2b2+2abx+a2—l ]) - = —
22 3%

Problem 77: Unable to integrate problem.
Jearccosh(b X -i-a)2 x’) dx

Optimal (type 4, 265 leaves, 37 steps):



_erfi(-2 +arccosh(bx+a))\/; _erfi( -1 +arccosh(bx+a))\/; _ 3azerﬁ(—l +arccosh(bx+a))\/? 4 erfi( 1 +arccosh(bx+a))\/;
32p% e 16 b*E 8b*E 16 b*E

3aerﬁ( —% + arccosh(bx +a) ) \/;

3 a erﬁ(l + arccosh(bx +a)) \/; erfi(2 + arccosh(bx +a)) \/;

+ +
8HE 32p% et £l
16 b*e?
3aerﬁ(—% +arccosh(bx+a)j\/? a3erﬁ(—% +arccosh(bx+a))\/F 3aerﬁ(% rccosh(bx+a))\/;
+ + —
L L L
1654 e* 4bte? 165%e*

a erﬁ( % + arccosh(bx +a) ) \/F 3aerﬁ( % + arccosh(bx +a) ) \/F

b 2
4p%et 166%e*
Result (type 8, 15 leaves):
Jearccosh(b X -i-a)2 x3 dx

Problem 79: Unable to integrate problem.

arccosh(\/bx2 + 1 )n dr
Vb +1

Optimal (type 3, 52 leaves, 2 steps):

arccosh(\/bx2+l \/l—l-\/bxz—l-l \/1+ bxr +1

b(l+n)x

Result (type 8, 24 leaves):

arccosh(\/bx2 + 1 )n &
Vb +1

Summary of Integration Test Results

279 integration problems
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159 optimal antiderivatives

55 more than twice size of optimal antiderivatives
1 unnecessarily complex antiderivatives

64 unable to integrate problems

0 integration timeouts



