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1 Summary of regression test table

Table 1: Summary table of regression tests

# test inte- | Mathematica 13.1 Mathematica 12.3
file # | gral
#
16 30 0 (not solved) 1 (pass)
33 1427 | 0 (not solved) 1 (pass)
33 1428 | 0 (not solved) 1 (pass)
35 810 0 (not solved) 1 (pass)
35 811 0 (not solved) 1 (pass)
@ 35 812 0 (not solved) 1 (pass)
35 923 0 (not solved) 1 (pass)
35 928 0 (not solved) 1 (pass)
@ 38 371 0 (not solved) 1 (pass)
74 1436 | -1 (time out) 1 (pass)
103 312 0 (not solved) 1 (pass)
103 789 0 (not solved) 1 (pass)
103 | 1319 | 0 (not solved) 1 (pass)
104 207 0 (not solved) 1 (pass)
125 82 -1 (time out) 1 (pass)
144 173 0 (not solved) 1 (pass)
149 12 0 (not solved) 1 (pass)
149 19 0 (not solved) 1 (pass)
150 141 0 (not solved) 1 (pass)
150 142 0 (not solved) 1 (pass)
150 143 0 (not solved) 1 (pass)
150 144 0 (not solved) 1 (pass)
150 145 0 (not solved) 1 (pass)
150 146 0 (not solved) 1 (pass)
150 147 0 (not solved) 1 (pass)
150 1228 | 0 (not solved) 1 (pass)
151 62 -1 (time out) 1 (pass)

Continued on next page




Table 1 — continued from previous page

# test inte- | Mathematica 13.1 Mathematica 12.3
file # | gral
#
154 113 -1 (time out) 1 (pass)
154 145 0 (not solved) 1 (pass)
187 621 0 (not solved) 1 (pass)
188 22 0 (not solved) 1 (pass)
188 94 0 (not solved) 1 (pass)
188 208 0 (not solved) 1 (pass)
188 214 0 (not solved) 1 (pass)
188 220 0 (not solved) 1 (pass)
190 519 0 (not solved) 1 (pass)
190 520 0 (not solved) 1 (pass)
190 521 0 (not solved) 1 (pass)
191 178 0 (not solved) 1 (pass)
197 4 0 (not solved) 1 (pass)
201 18 -1 (time out) 1 (pass)
201 58 0 (not solved) 1 (pass)
209 3046 | 0 (not solved) 1 (pass)
210 8 -1 (time out) 1 (pass)
210 19 0 (not solved) 1 (pass)
210 38 0 (not solved) 1 (pass)
210 91 0 (not solved) 1 (pass)
210 294 0 (not solved) 1 (pass)
210 | 300 | -1 (time out) 1 (pass)
210 358 0 (not solved) 1 (pass)
210 379 0 (not solved) 1 (pass)
210 414 0 (not solved) 1 (pass)
210 578 0 (not solved) 1 (pass)
210 760 -1 (time out) 1 (pass)
210 1020 | O (not solved) 1 (pass)
210 2052 | -1 (time out) 1 (pass)

Continued on next page




Table 1 — continued from previous page

# test inte- | Mathematica 13.1 Mathematica 12.3
file # | gral
#
210 2234 | 0 (not solved) 1 (pass)
210 2451 | 0 (not solved) 1 (pass)
210 2680 | 0 (not solved) 1 (pass)
210 2812 | 0 (not solved) 1 (pass)
210 2856 | 0 (not solved) 1 (pass)
210 2913 | 0 (not solved) 1 (pass)
210 3121 | 0 (not solved) 1 (pass)
210 3124 | 0 (not solved) 1 (pass)
210 3351 | 0 (not solved) 1 (pass)
210 3670 | 0 (not solved) 1 (pass)
210 3955 | 0 (not solved) 1 (pass)
210 4166 | 0 (not solved) 1 (pass)
210 | 4890 | O (not solved) 1 (pass)
210 4908 | 0 (not solved) 1 (pass)
210 5022 | 0 (not solved) 1 (pass)
210 | 5264 | -1 (time out) 1 (pass)
210 5265 | 0 (not solved) 1 (pass)
210 | 5410 | -1 (time out) 1 (pass)
210 5820 | 0 (not solved) 1 (pass)
210 5856 | 0 (not solved) 1 (pass)
210 6066 | 0 (not solved) 1 (pass)
210 6250 | 0 (not solved) 1 (pass)
210 6633 | 0 (not solved) 1 (pass)
210 6675 | 0 (not solved) 1 (pass)
210 6680 | 0 (not solved) 1 (pass)
210 6838 | 0 (not solved) 1 (pass)
210 | 7310 | -1 (time out) 1 (pass)
210 7387 | 0 (not solved) 1 (pass)
210 7414 | 0 (not solved) 1 (pass)
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Table 1 — continued from previous page

# test inte- | Mathematica 13.1 Mathematica 12.3
file # | gral
#
210 7882 | -1 (time out) 1 (pass)
210 8195 | 0 (not solved) 1 (pass)
210 8361 | 0 (not solved) 1 (pass)
210 8653 | 0 (not solved) 1 (pass)
210 8762 | 0 (not solved) 1 (pass)
210 8818 | 0 (not solved) 1 (pass)
210 9331 | 0 (not solved) 1 (pass)
210 9462 | 0 (not solved) 1 (pass)
210 9582 | 0 (not solved) 1 (pass)
210 9617 | 0 (not solved) 1 (pass)
210 9713 | 0 (not solved) 1 (pass)
210 10072 | 0 (not solved) 1 (pass)
210 | 10272 | 0 (not solved) 1 (pass)




2 Test file number 16

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.1_Linear/16_1.1.1.5_P-x-
at+b_x-"m-c+d_x-"n

2.1 Problem number 30

dz

(c+dz)" (A+ Bz + Cz? + Dz?)
/ iy

Optimal antiderivative

a(B b2—Cab+Da2) 1+
(b0d — 2Dad — Dbc) (dz +¢)'*" (A - & ) ([dz+o)™  D(dz + )2
b3d? (1+n) (—ad + be) (br + a) b2d? (2 +n)

(a3dD(3 + n) — b3(Adn + Bc) + ab?(2¢C + Bd(1 + n)) — a®b(3cD + Cd(2 + n))) (dz + o)t hypergeom([l, 1-
b3 (—ad + be)? (1 +n)

+

command
Integrate[((c + d*x) n*(A + B*x + C*x~2 + D*x"3))/(a + b*x)~2,x]
Mathematica 13.1 output

/ (c+dz)" (A+ Bz + Cz? + Dz?) p
T

(a + bx)?

Mathematica 12.3 output

d(Ab*—a(a?D-abC+b?B)) o Fy (2n+1in+2524) ) (362 D—2abC+12B) o Fi (1n+Lin-+2; Setae)

(c + dz)™*! ( (n+1)(bc—ad)? - (n+1)(bc—ad)
b3

) + —2adD—bcD+bC
d2(n+1)

3 Test file number 33

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/33_1.2.1.2-
d+e_x-"m-a+b_x+c_x"2-"p



3.1 Problem number 1427

(bd + 2cdx)™
(a + bz + ca?)?

Optimal antiderivative

2
8c(d(2cx + 1)) hypergeom ( (2, + 2, [3 + %], Gl )
(—dac+b2)*d (1 +m)

command
Integrate[(b*d + 2*c*d*x) m/(a + bxx + c*x~2)72,x]
Mathematica 13.1 output

(bd + 2cdx)™
(a + bz + ca?)?

Mathematica 12.3 output

8¢(b+ 2cx)(d(b + 2cx))™ o Fy (2, mil, mi3, (1;;#_2222>
(m + 1) (b2 — 4ac)?

3.2 Problem number 1428

(bd + 2cdx)™ iz
(a+ bz + cz?)®

Optimal antiderivative

3202(d(20$ + b))l-l-m hypergeom([B, % + %] : [% n %] ’ (26z+b)2)

—4ac+b?
(—4ac+b2)*d (1 +m)

command
Integrate[(b*d + 2xc*d*x) m/(a + bxx + c*x~2)"3,x]

Mathematica 13.1 output

(bd + 2cdx)™
(a + bz + ca?)?

Mathematica 12.3 output

322D+ 2ex)(d( + 2e0))" o (3, 1 i G2
(m +1) (b2 — 4ac)®



4 Test file number 35

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/35_1.2.1.4-

d+e_x-"m-f+g_x-"n-at+b_x+c_x"2-"p

4.1 Problem number 810

dz

(f + g2)" (a + 2cdz + cex?)
|

Optimal antiderivative

o(gz + )" (cd? — ae) g(gz + ) hypergeom([2, 1+n],[2+n], %g;:g})

eg(l+n) e(—dg+ef)? (L +n)

command
Integrate[((f + gxx) n*(a + 2*cxd*x + c*exx"2))/(d + exx)~2,x]

Mathematica 13.1 output

(f + 92)™ (a + 2cdz + cex?) p
/ (d+ ex)? v

Mathematica 12.3 output

(f + gz)"*! <92 (ae - cd2) oy (2,71 +1;n+2; %) +clef — dg)Q)
eg(n +1)(ef — dg)?

4.2 Problem number 811

dz

(f + 92)™ (a + 2cdz + cex?)
/ (d+ ex)?

Optimal antiderivative

B (a - %) (g2 + )" _ (cd®—ae) g(1—n) (gz + H
2 (—dg + ef) (ex + d)? 2¢ (—dg + ef)?* (ex + d)

(aeg?(1 —n)n —c(2e2f2 — ddefg + d*¢*(—n® + n +2))) (9= + e hypergeom([l, 1+n],[24+n],

e(gz+f)
—dg+tef

)

2e (—dg + ef)® (1 +n)
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command
Integrate[((f + g*x) n*(a + 2*cxd*x + c*e*xx~2))/(d + exx)~3,x]

Mathematica 13.1 output

dz

(f + g2)" (a + 2cdx + cex?)
/ (d+ ex)?

Mathematica 12.3 output

(f + gz)"*t! (g2 (ae —cd?) oFy (3, n+1;n+2; egig?) +clef —dg)? o Fy (1, n+1;n+2; egctgz)))
e(n+1)(ef —dg)3

4.3 Problem number 812

dz

(f + g2)" (a + 2cdz + cex?)
/ (d + ex)?

Optimal antiderivative

(a - %) (g + )" (cd?® — ae) g(2 — n) (gz + f)'*"
_3(—dg+ef) (ex + d)® - 6e (—dg + ef)? (ex + d)?
g(aeg?(n® —3n+2) +c(6ef2 — 12defg + d*¢*(—n® + 3n+4))) (9= + ) hyperge0m<[2, 1+n],[2+n],<
6e (—dg +ef)* (1+n)

command
Integrate[((f + g*x) n*(a + 2%cxd*x + cxexx"2))/(d + ex*x)~4,x]
Mathematica 13.1 output

dx

(f + 92)" (a + 2cdz + cex?)
/ (d+ex)*

Mathematica 12.3 output

a(f + gz)"*! <g2 (ae — cd?) o Fy (4, n+1l;n+2; 762232)) +clef —dg)? o1 (2, n+1;n+2; 762523?))
e(n+1)(ef —dg)*
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4.4 Problem number 923

dx

/ (d+ ex)™ (a + bz + cz?)
(f + g2)?

Optimal antiderivative

c(ex + d)I+™ (a + 7f(_l;gz+cf)> (ex 4 d)*™

eg®(l+m) (—dg +ef) (92 + f)

(cf(2dg —ef(2+m)) — g(aegm + b(dg — ef (1 + m)))) (ex + d)1+m hypergeom([l, 1+m],[2+m], —’ﬁ;jj})
’ ¢ (~dg + ef)F (1+m)

command
Integrate[((d + exx) m*(a + b*x + c*x72))/(f + g*x)~2,x]

Mathematica 13.1 output

/ (d+ ex)™ (a+ bz + cz?)

F + g2 e

Mathematica 12.3 output

(d + ex)™+! (62 (9(ag — bf) +cf?) 2F1 (2,m +1;m+2; %) —e(2cf —bg)(ef — dg) 2 F1 (1,m +1;m+2; %:
eg*(m +1)(ef — dg)?

4.5 Problem number 928

/ (d+ex)™ (a+ bz + ca?)?

7 +92)° e

Optimal antiderivative

(b%e2g% + c2(d2g? + 2defg + 3€* f2) + 2ceg(aeg — b(dg + 2¢f))) (ex + d)' ™

e3g* (1 +m)
_ 2c(—beg + cdg + cef) (ex + )2t Rlex + d)>t™ (ag? —bfg+ cf2)2 (ex + d)*™
e3¢’ (2+m) e3g? (3+m) 9* (—dg +ef) (92 + f)

(ag? —bfg+cf?) (cf(4dg — ef(4+ m)) — g(aegm + b(2dg — ef (2 +m)))) (ex + d)' " hypergeom([l, 1+m],

* gt (—dg+ef)2(1+m)

command
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Integrate[((d + e*x) m*x(a + b*x + c*x~2)72)/(f + g*x)~2,x]
Mathematica 13.1 output

dx

/ (d+ex)™ (a + bz + ca:2)2
(f +g2)?

Mathematica 12.3 output

d m+1 2ceg(a,eg—b(dg+26f))+6262g2+c2 (dzg2+2defg+362f2) e(g(ag—bf)+cf2)2 2 F1 (2,m+1;m+2;g(gjt:;)) 2(2Cf_bg) (g((
(d+ ex) e3(m+1) + (m+1)(ef—dg)? B

5 Test file number 38

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/38_1.2.1.9_P-
x—-d+e_x-"m-at+b_x+c_x"2-"p

5.1 Problem number 371

dxr

/ (d+ex)™ (2+ z + 32 — 523 + 42*)
(3 + 2 4 522)?

Optimal antiderivative

ez +d)'*™  (1367d — 293¢ + (423d — 1367¢) ) (ex + d)'*™
25e (1 + m) 700 (5d? — 2de + 3€2) (522 + 2z + 3)

(ex + d)"*™ hypergeom | [1,1+m],[2 + m], —Dezt5d___ (80360cl2 — 32144de + 48216€% — 5922dem + 19
5d—e <1+I\/ 14 )

19600 (5d2 — 2de + 3¢2) (1 + m) <5d —e (1 + 1V

+

(ex + d)*™ hypergeom ([1, 1+ m],[2+ m], —2eetsd > (80360d2 — 32144de + 48216¢€% — 5922dem + 19138

+ 5d—e+1V14 e

19600 (5d2 — 2de + 3¢2) (1 + m) (5d +1e (I + V14

command
Integrate[((d + exx) ™ m*(2 + x + 3*x™2 - 5%x~3 + 4*x74))/(3 + 2*x + 5%x72)"2,x]
Mathematica 13.1 output

/(d+ex)m(2+w+3m2—5w3+4w4) p
T

(3 + 2 4 5z2)?
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Mathematica 12.3 output

(d _+_ em)m-{-l

V14

(2115d2+de (—846+ (—6412+423i\/ 14 )m) +e2 (1269+ (98—1367i\/ 14 ) m) ) o Fy Lm4lmto— Bldter)

5d+<—1—i\/ﬁ)e
5id+<\/ﬂ4>e

(m+1)(5d%2—2de-

6 Test file number 74

Test folder name:

test_cases/4_Trig_functions/4.1_Sine/74_4.1.2.2-g_cos-"p-a+b_sin-"m-c+d_sin-"n

6.1 Problem number 1436

/ (dsin(e + fz))>/? iz
(gcos(e + fx))3/2(a + bsin(e + fz))
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Optimal antiderivative

a2d? arctan ( — V2 Vd Vgc0s(fz +e)
*d t <1+ V9 Vdsin (fz +e) )ﬁ
2b(a2—b2)fg%
3 arctan( — V2 Vd gcos (fz +e)
bdz arct <1+ ﬁﬁw )x/‘Z
2(a2 —1?) f g2
a2d? arctan V2 Vd gcos (fz +e)
d? arct <1+ ﬁﬁ\w )x/?
2b(a2—b2)fg%
3 arctan V2 Vd gcos (fz +e)
bdz arct <1+ ﬁﬁw >\/5
2(a2 —12) f g
a2dgln<\/57 +cot(fz+e) /g — ﬁ% m—i_e) > V2
4b (a2 — b2) f g2
bd3 ln<\/5 +cot(fx+e) /g — V2 \\//(le;ng(;c;s—(i-f:)—i_e) > V2
4(a2 —1?) f g2
a2d3 1n<\/57 +cot(fz+e) /g + V2 \/isivng(;(z)vsif;—i_ ) ) V2

_|_

+

4b(a> —1?) f g2
5 V2 Vd \/gcos (fz +e)
bd ln<\/i+cot(fx+e)\/57+ Jdsin(fzte) )\/5
4(a2—1?) f g2
N 2ad(dsin(fz + e))?
(a? — b2) fg\/gcos(fz +€)
3 18 T 15t ot vgcos(fz+e) _V—a+b -
2a°d Elhpt1cP1<\/E itsm(zre)  vatbh ,I) V2 (\/Sl—n(fa:+e)>
b(—a+b)% (a+b)% fg%\/dsin(fw+e)
s o Vacosfste)  J/—afh .
2a°d ElllptlcPl(\/g_ Vitsm(zre) Vatb ,I> V2 <\/Sl—n(f:c+e))
b(—a+b)% (a+b)g fg%\/dsin(fw+e)
2bd?\/dsin(fz + e)
(a®2 —v2) fg\/gcos(fz +e)

2ad2\/1 + sin (2f2 + 2¢) EllipticE(cos(e+ T+ fx), ﬁ) Vgcos(fz+e) \/dsin(fz +e)

2 2
sin(e +  + fx) (a® — b?) f g2\/sin(2fz + 2e)

+

+

+
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command
Integrate[(d*Sin[e + f*x])~(5/2)/((g*Cos[e + f*x])~(3/2)*(a + b*Sin[e + f*x])),x]
Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

2cot(e + fz)csc(e + fx)(dsin(e + fx))/?(asin(e + fz) — b)
(a? — b%) f(g cos(e + fz))3/

2 2 2 2
2(3a2—b2) (aFl (%;i,l;%;cosz(e—l—fx),ib cz;_(z-zkfm))_bpl (%;—%,1;%;cos2(e+fx),7b CZ;}Z””)

a

3 .
cos2 (e + fx)(dsin(e + fz))%/? | — 3(a2—b2) (1—cos? (et £2))* H(a-tbsin(et ]

7 Test file number 103

Test folder name:

test_cases/4_Trig_functions/4.3_Tangent/103_4.3.2.1-a+b_tan-"m-c+d_tan-"n

7.1 Problem number 312

/(dtan(e + fz))"(a + iatan(e + fz))? dx

Optimal antiderivative

_d*(dtan(fz + e))tm + 202 hypergeom([1,1+ n], [2 4+ n] ,Itan(fz + €)) (dtan(fz + €)' ™™
df (1+n) df (1+n)
command
Integrate[(d*Tan[e + f*x]) n*(a + I*a*Tan[e + f*x])~2,x]

Mathematica 13.1 output

/(d tan(e + fz))"(a + iatan(e + fz))? dx

Mathematica 12.3 output

. i 2i(e+fzx) n+1 .
e~ 2ieg—n (—%) cos?(e + fz)(a + iatan(e + fz))? (—2" + (1+ 621('3'”(“”))"+1 2Fi(n+1,n+1;n+

f(n+1)(cos(fz) + isin(fz))?
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7.2 Problem number 789

/(d cot(e + fz))"(a + iatan(e + fz))* dx

Optimal antiderivative

a2d(d cot(fz +e))~1t" _ 2d*d(d cot(fz + e))” 1" hypergeom([1, —1 + n], [n] , I cot(fz + €))
f(l-mn) f(l—mn)

command

Integrate[(d*Cot[e + f*x])“nx(a + I*a*Tan[e + f*x])~2,x]
Mathematica 13.1 output

/(d cot(e + fx))"(a + iatan(e + fx))? dx

Mathematica 12.3 output

. i(e x -1 .
e~ 2ie (1 + e2i(e+f“”))_n (71(1%2 ) )n cos?(e + fz)(a + iatan(e + fz))? (2"(1 + 62’(5+fz)) 2F1(1 —-n,1—n

T e )
f(n —1)(cos(fz) + isin(fzx))>?

7.3 Problem number 1319

/ (c(dtan(e + fz))P)" (a + iatan(e + fz))% dz

Optimal antiderivative

_d’tan(fz + e) (c(dtan(fz + ¢))")"
f(np+1)
n 2a? hypergeom([1,np + 1], [np + 2] ,Itan(fz + €)) tan(fz + €) (c(d tan(fz + €))P)"
f(np+1)

command
Integrate[(c*(d*Tan[e + f*x])~p)~n*(a + I*a*Tan[e + f*x])~2,x]
Mathematica 13.1 output

/ (c(dtan(e + fz))P)" (a + iatan(e + fz))? dz

Mathematica 12.3 output

. i 2i(e+fx) np+1 .
a’e%ieg—mp <—%> (cos(e + fz) + isin(e + fz))? (—2”p + (1+ 62’(e+f’”))np+1 2Fi(np+1,np+1

(fnp + f)(cos(fz) + isin(fz))?



17

8 Test file number 104

Test folder name:

test_cases/4_Trig_functions/4.3_Tangent/104_4.3.3.1-a+b_tan-"m-c+d_tan-"n-A+B_tan-

8.1 Problem number 207

/ tan™(c + dz)(a + iatan(c + dz))(A + Btan(c + d)) dz

Optimal antiderivative

IaB(tan'*™ (dz +¢)) a(A —1B)hypergeom([1,1+ m],[2 4+ m],Itan(dz + c)) (tan'*t™ (dz + ¢))
di+m) d(1+m)

command
Integrate[Tan[c + d*x] m*(a + I*a*Tan[c + d*x])*(A + BxTan[c + d#*x]),x]

Mathematica 13.1 output

/ tan™(c + dz)(a + iatan(c + dz))(A + Btan(c + d)) dz

Mathematica 12.3 output

: i(c+dx m+1
e ))> cos?(c + dz)(1 + itan(c + dz))(A + Btan(c + dz)) (_B2m+1 +(B+i4) (1

iaetc2~m—1 ( T iterietdn
d(m + 1)(cos(dz) + isin(dz)) (A cos(c + dz) + Bsin(c +

9 Test file number 125

Test folder name:

test_cases/4_Trig_functions/4.5_Secant/125_4.5.4.2-a+b_sec-"m-d_sec-"n-A+B_sec+C_sec™2-

9.1 Problem number 82

dx

/ (bsec(c + dz))™ (A + Bsec(c+ dz) + C'sec’(c + dz))
secs (c+ dx)

Optimal antiderivative

_2C(bsec(dz + ¢))" sin(dz + ¢)
d (1 —2n) y/sec(dz + c)
4(A+ C(3 — 2n) — 24n) hypergeom([3, 3 — 2], [§ — 2], cos? (dz + ¢)) (bsec(dz + c))" sin(dz + c)
d (4n? — 12n + 5) sec(dz + c)g V2 — 2cos(2dz + 2¢)
4Bhypergeom([3,3 — 2] | [2 — 2] Jcos? (dz + c)) (bsec(dz + c))" sin(dz + c)

3

d (3 — 2n)sec(dz + c)2 \/2 — 2cos(2dz + 2¢)’
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command
Integrate[((b*Sec[c + d*x]) n*(A + BxSec[c + d*x] + C*Sec[c + d*x]~2))/Seclc + d*x]~(3/2),x]
Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

; i(c+dz n+l ; n 1
273 g~ 7il4c+d(2n+1)2) (&> ? (14 e?iletdn)) "2 sec " 2(c + da) (b sec(c + dz))" (A + Bsec(c + dz) +

1+62i(c+dz)

10 Test file number 144

Test folder name:

test_cases/5_Inverse_trig functions/5.1_Inverse_sine/144_5.1.5_Inverse_sine_functions

10.1 Problem number 173

/ 2%(a + bArcSin(c + dz))" dz

Optimal antiderivative

I(a + barcsin(dz + ¢))" I‘(l +n, —1(a+b arzsin(derC))) ot ( —I(a+b arcbsin(derc)) ) -
- 843
. —I(a+barcsin(dz+c =la ( _T(a+barcsin(dz+c -n
Icz(a—l—barcsm(d:c—i-c))nI‘(l+n, (at - o+ ))) e ( (at : (dz+ )))

2d3
I(a+b arciin(dz+c)) ) (I(a+b arciin(dmﬂ)) ) -n

Te's (a + barcsin(dz + ¢))" I‘(l +n,
_|_

8d3
Ic2e17a (a + barcsin(dx + C))n F(l +n, Hath arczin(dz-i-c))) (I(a+b arcsz,in(dx+c))>
2d3
2_2_nc(a +b arcsin(d:r + C))n F(l +n, —2I(a+b al;)csir](da:—l—c))) e%la (—I(a+b ar(zsin(dz—i—c)) ) -n
a3
9-2-nc %t (a + barcsin(dz + ¢))" F(l + p, 2llatbarcsin(dzc)) ) <I(a+b arcsin(dz+c)) ) -
) b b
a3
13-1-n (a +b arcsin(dac + c))n F(l +n, —3I(a+b azcsin(dx%—c)) ) e%la (—I(a+bar<;)sin(dx+c)) ) -n
8d3
13_1_ne% (a +b arcsin(dx + C))n F(l +n, 3I(a+b ar(;sir](dx—i-c))) (I(a—i—b arcibin(dx—i-c)))
8d3

b 1

+

+

+

+

n
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command
Integrate[x"2x(a + b*ArcSin[c + d*x])"n,x]

Mathematica 13.1 output

/a:z(a + bArcSin(c + dx))" dz

Mathematica 12.3 output

i n . 2\~ ia ) -
9-n-33-n-lg—%* (a+bsin~!(c+ dz)) < (atbsin b12(c+dm)) > (z (42 +1) ongntle (— Z(a+bsmbl(c+dw)) )n r (n -

11 Test file number 149

Test folder name:

test_cases/5_Inverse_trig_functions/5.3_Inverse_tangent/149_5.3.3-d+e_x-"m-a+b_arctan-
c_x"n-"p

11.1 Problem number 12

2
dz

/ (a + bArcTan(cz))
d+ex

Optimal antiderivative

(a + barctan(cz))? ln(l_%m) N (a + barctan(cz))? ln(%>

e e

Ib(a + barctan(cz)) polylog (2, 1- 1—721092)
+ e

Ib(a + barctan(czx)) polylog (2, 1- %)

e

b? polylog (3, 1- ﬁ) b? polylog(3, 1- %)

— +
% 2e

command
Integrate[(a + bxArcTan[c*x])~2/(d + e*x),x]

Mathematica 13.1 output

dxr

/ (a + bArcTan(cz))?
d+ex



Mathematica 12.3 output

6acdlog(d + ex) + 12abed (tan_l(ca:) (21og (c2z® + 1) + log (sin (tan~? (%) +tan~(cz)))) +
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1
2

(o

11.2 Problem number 19

dzr

/ (a + bArcTan(cz))3
(d+ ex)?

Optimal antiderivative

Ic(a + barctan(cz))®  c®d(a + barctan(cz))?
c2d? + €2 e (c2d? + €2?)

(a + barctan(cz))? 3bc(a + barctan(cz))? ln(ﬁ>
e(ex +d) 2d? + e2

3bc(a + barctan(cz))? <1+2ch 3bc(a + barctan(cz))? ln(%)

_+_

2d2 + e2 242 + e2

) .
3Ib?c(a + barctan(cz) p01y10g<2,1 I 2ICZ)
(

+ c2d? + e?
3Ib?c(a + barctan(cz)) polylog( 2,1 2 )

~ I+Iex
+

2d2 + 2

31b%c(a + barctan(cz)) polylog (2, 1-— %) 3b3cpolylog (3 1— Icm)

c2d? + e2 2 (c%d? + e?)

3b3c polylog (3 1-73 +ch) 3b>c polylog (3, 1- % )

2(c?d? +e?) 2(c2d? +€?)

+

command
Integrate[(a + b*ArcTan[c*x])~3/(d + e*x)"2,x]
Mathematica 13.1 output

T

/ (a + bArcTan(cz))?
(d+ ex)?

Mathematica 12.3 output
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_ a 4 3a’bc’dtan—!(cz)  3a’beclog (c*2® +1) N 3abclog(d +ex)  3abtan~'(ca)
e(d + ex) c2d?e + €3 2 (c2d? + e2) c2d? + e? e(d + ex)
cd (_%7" log (c2?+1)+iLi, (ezi(tan_l ()+tan™" em) ) —itan~1(czx) (71'—2 tan—1 (%) ) -2 <ta,n*1 (%) +tan—1 (cw)) log (1—(321(tE
3ab? | — S
+

. —1(cd <
c2d? tan—1(cd et (?) ((cw—i)e‘

2tan~!(cz) | tan~1(cz)? | —2e —5 41 (7)+icd+e +3cd 2tan_1(%) log
e 5 \/c2x2

b3 2z tan—!(cx)3
d+ex

_|_

12 Test file number 150

Test folder name:

test_cases/5_Inverse_trig_functions/5.3_Inverse_tangent/150_5.3.4_u-atb_arctan-c_x-

P

12.1 Problem number 141

dx

/ z3(a + bArcTan(cz))?
d+ex
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Optimal antiderivative

abdr b’z  b?arctan(cz) b’dxarctan(cz) B bz?(a + barctan(cz))

ce2 ' 3c%e 3cie ce? 3ce
2

1b*d? polylog (2, 1- m) d(a + barctan(cz))?

+ 3 - 2,2
ce 2c‘e
2 2
Ib° polylog (2, 1-— m) d’*z(a + barctam(car:))2 dz*(a + barctam(cac))2
— _+_ —_
3c3e e3 2e2
3 2 d3(a+ barctan(cz))* In( =2

z°(a + barctan(cz)) T—lcz

+ + 1
3e e

2bd?(a + barctan(cz)) In (H_%) 2b(a + barctan(cz)) In <1+%>

+ ce’ B 3c3e
2 2c(ex+d
d®(a + barctan(cz)) ln(#ﬂzl_%w)) b2dIn(c2z? + 1)
- et B 2c2e?
2¢(ex+d)
N Ibd3(a + barctan(cz)) polylog (2, 1- m)  Ia+ barctan(cz))?
o 3cle
N 1d2(a + barctan(cz))? - Ibd3(a + barctan(cz)) polylog (2, 1- ﬁ)
ced et

b2d3 polylog (3, 1— 1—2ch) b2d3 polylog (3, 1- %)

+ 2e B 2¢t
command

Integrate[(x~3*(a + b*ArcTan[c*x])~2)/(d + e*x),x]
Mathematica 13.1 output

dz

/ z3(a + bArcTan(cz))?
d+ex

Mathematica 12.3 output

output too large to display
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12.2 Problem number 142

dx

/ 72(a + bArcTan(cz))?
d+ex

Optimal antiderivative

ce ce ce? 2c2e

abr b’z arctan(cz) _ Id(a+ barctan(cz))? n (a + barctan(cz))?

2 2
_dz(a+ barctan(cz))? n 2%(a + barctan(cz))? 3 d*(a + barctan(cz)) ln<1—Icz>

e? 2e e3
2bd(a + barctan(cz)) In (ﬁ) d*(a + barctan(cz))?In <M)
- +

(cd+1e)(1—Iczx)

ce? 3
b2 ln(czm2 + 1) Ibd?(a + barctan(cz)) polylog (2, 1-— ﬁ)
2c2e e3

Ibd polylog (2, 1-— H_%ﬂ) Ibd?(a + barctan(cz)) polylog (2, 1-— %)

ce? e3

b2d2 polylog (3, 1— 1_21090) b2d2 polylog (3, 1— %)
_ +

2e3 2e3

command
Integrate[(x"2*(a + b*ArcTan[c*x])"2)/(d + e*x),x]
Mathematica 13.1 output

2 ArcT 2
/a: (a + bArcTan(cz)) i

d+ex

Mathematica 12.3 output

output too large to display

12.3 Problem number 143

2
dz

/ z(a + bArcTan(cx))
d+ex
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Optimal antiderivative

2
I(a 4 barctan(cz))? + z(a + barctan(cz))? 4 d(a + barctan(cz)) ln(ﬁ)
ce e e?

2b(a + barctan(cz)) ln(ﬁ> d(a + barctan(cz))? ln(%>

+

ce e2
Ibd(a + barctan(cz)) polylog (2, 1-— ﬁ) Ib? polylog (2, 1-— H%)
B €2 + ce
Ibd(a + barctan(cz)) polylog (2, 1- %)
+ o2
N b2dpolylog(3, 1— l_ﬁm) b2dpolylog(3, 1— %)

2e2 2e2
command

Integrate[(x*(a + b*ArcTan[c*x])"2)/(d + e*x),x]
Mathematica 13.1 output

2
dr

/ z(a + bArcTan(cz))
d+ex

Mathematica 12.3 output

242 R 242 .
—4b?4 / % +1ee™ H(%) tan~!(cx)3 + 4ib?cd tan~! (cz)? + 4b%etan™! (cz)? — 6abﬁ %Heezta (

12.4 Problem number 144

/ (a+ bArcTan(cav))2
dr
d+ex

Optimal antiderivative

1-TIcx cd+le)(1-Icx)

(a + barctan(cz)) ln( . ) (a + barctan(cz))? ln(%)
- +

e e

Ib(a + barctan(cz)) polylog (2, 1- ﬁ)
_.|_

e

Ib(a + barctan(cx)) polylog (2, 1-— %)

e
2 2c(ez+d
_ b2 p01y10g (37 1-— m) N b2 pOlleg (3, 1-— %)
2e 2e
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command
Integrate[(a + bxArcTan[c*x])~2/(d + e*x),x]

Mathematica 13.1 output

dr

/ (a+ bArcTan(cac))2
d+ex

Mathematica 12.3 output

6acdlog(d + ex) + 12abcd (tan_l(ca:) (% log (02332 + 1) + log (sin (tan_1 (%) + tan_l(cx)))) + % (— log ( \/272
c2x

12.5 Problem number 145

XL

/ (a + bArcTan(cz))?
z(d + ex)

Optimal antiderivative

2(a + barctan(cz))? arctanh (—1 + H%) (a + barctan(cz))?In ( 1_2ch>
+

d d

(a + barctan(cz))? ln<%) ~ Ib(a + barctan(cz)) polylog (2, 1- 71—21(;93)

d d
Ib(a + barctan(cz)) polylog (2, 1- Hﬁ)
- d
Ib(a + barctan(cz)) polylog (2, 1+ 1w )
+ d
Ib(a + barctan(cz)) polylog (2, 1- % )
_|_
d
b2 polylog (3, 1- ﬁ) b? polylog<3, 1— ilfm)
+ 2d - 2d
b2 polylog (3, -1+ H%) b? polylog (3, 1— %)
+ 2 B 2d
command

Integrate[(a + b*ArcTan[c*x])~2/(x*(d + e*x)),x]
Mathematica 13.1 output
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/ (a + bArcTan(cz))? dx
z(d+ ex)

Mathematica 12.3 output

2d? itan—1( <2
24cd log(x)a? — 24cdlog(d + ex)a® — 24b (— \/ % +1ee 1< e ) tan~!(cz)? + icdtan~!(cx)? + etan™!(cz)? -

12.6 Problem number 146

dzr

/ (a + bArcTan(cz))?
z%(d + ex)

Optimal antiderivative

_Ie(a+ barctan(cz))? _(a+ barctan(cz))?
d dz

2e(a + barctan(cz))? arctanh (—1 + H%) e(a + barctan(cz))*In ( 1—2ch>

+ d2 - d2
d

e(a + barctan(cz))? ln(%) 2bc(a + barctan(cz)) In (2 — 1_21096)

+ 5 +
d d

Ibe(a + barctan(cz)) polylog (2, 1- ﬁ)

+
2

Ib?c polylog (2, -1+ 1_2Icz) Ibe(a + barctan(cz)) polylog (2, o +2Ic:v)

— +
d d?

Ibe(a + barctan(cz)) polylog (2, -1+ H_%)
_ 7

Ibe(a + barctan(cz)) polylog (2, 1— %)
— 7

b%e polylog <3, 1- ﬁ) b?e polylog <31 1- H—ﬁ)
- 242 + 2d?

2 2 +d

b%e polylog (3, -1+ m) b%e polylog (3, 1- %)

- 242 + 2d?

command
Integrate[(a + b*ArcTan[c*x])~2/(x"2*(d + e*x)),x]
Mathematica 13.1 output

dr

/ (a + bArcTan(cz))?
z2(d + ex)



Mathematica 12.3 output

output too large to display

12.7 Problem number 147

/ (a + bArcTan(cz))?

z3(d + ex) v
Optimal antiderivative
_bc(a + barctan(cz)) (a + barctan(cz))?
dx 2d
Ibe?(a + barctan(cz)) polylog (2, 1-— ﬁ) (a + barctan(cz))?
d3 2d 2
2
e(a + barctan(cz))> ~ 2e%(a + barctan(cz)) arctanh<—1 + 1+2ch) N 522 In(z)
d2z d3 d
e?(a + barctan(cz))? ln(ﬁ) e?(a + barctan(cz))? ln(%)
+ 3 - 3
d d
b2 In (22 + 1) 2bce(a + barctan(cz)) In <2 — ﬁ)
B 2d Bl d?
Ibe?(a + barctan(cz)) polylog (2, -1+ H%)
+
a3
2c(ex+d
Ibe?(a + barctan(cz)) polylog (2, 1-— m)
+
3
Ibe?(a + barctan(cz)) polylog (2, 1-— H#w) Ib%ce polylog (2, -1+ 1—2ch>
- d3 + d2
2 2
n Ice(a + barctan(cz))? + b%” polylog <3’ 1- 1—ch> 3 b%e? polylog (3’ 1- 1+ch>
d? 2d3 2d3
b2e2 polylog (3, 14 ﬁ) b2e? polylog (3, 1 (cjﬁ(:)%)
* 2B - O¥E
command
Integrate[(a + b*ArcTan[c*x])~2/(x"3*(d + e*x)),x]
Mathematica 13.1 output
/ (a + bArcTan(cz))?
dx
z3(d + ex)

Mathematica 12.3 output

output too large to display
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12.8 Problem number 1228

/a:m (d+ ew2)3 (a + bArcTan(cz)) dz

Optimal antiderivative

be(e?(m? + 8m + 15) — 3c?de(m? + 10m + 21) + 3c*d?(m? + 12m + 35) ) >t
S (24 m) (74 m) (m? + 8m + 15)

be?(e(5 +m) — 3c%d(7 + m)) ™ be3zbtm d3z1t™(a + barctan(cz))
A@d+m)(B5+m)(7T+m) ~c(6+m)(T+m) 1+m
3d%e 3™ (a + barctan(cz)) + 3d x5t (a + barctan(cz)) n e3x"T™(a + barctan(cz))
3+m 5+m 7T+m

4 b(e3 (m3 +9m? 4+ 23m + 15) —3c2d e? (m3 +11m? 4+ 31m + 21) + 3c4d26(m3 +13m? +4Tm + 35) — 8B (m3 -
5 (m2 + 12m + 35) (m3 + 6m?2 + 11m + 6)

command
Integrate[x"m*(d + e*x"2)"3*(a + bxArcTan[c*x]),x]

Mathematica 13.1 output

/a:m (d+ ew2)3 (a + bArcTan(cz)) dz

Mathematica 12.3 output

s d3(a+ btan™!(cz)) N 3d%ex?(a + btan™*(cz))
m+1 m+3
4 3de’z*(a + btan™!(cz)) + e3z%(a + btan~!(cz))
m+95 m+7
bed3z o Fy (1, mT"'Z; mT""l; —czscz) 3bcd?ex® o Fy (1, mT""l; mT"'ﬁ; —chz)
m?2 4+ 3m + 2 m? 4+ Tm + 12
3bede?a® o Fy (1, 8, ™8, —c222)  beePz o F1 (1, 2 + 4; % + 5; —c?z?)
(m +5)(m + 6) (m+7)(m+38)

13 Test file number 151

Test folder name:

test_cases/5_Inverse_trig_functions/5.3_Inverse_tangent/151_5.3.5_u-a+b_arctan-c+d_x-

-~

%
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13.1 Problem number 62

/ ArcTan(d + ex)
a+ br + cx?

Optimal antiderivative

arctan(ex + d) In (

2 <b+2t:m— vV —4ac+ b2 )
(1-I(ex+d)) <2c(I—d)+e (b— vV —dac+ b2 ) )
2e( b+2ca+\/ —4ac + b2
(2o vV dac )
(1-I(ex+d)) (2c<1—d)+e <b+ v/ —4ac + b2 )) )

\ —4ac + b2
4dcd—Ac(ex+d)—2e (b— V —4ac + b? ) )

(1-I(ex+d)) (2 Ie—2cd+be—e\/ —4ac + b2 )

2/ —4ac + b?
4cd—4c(ex+d)—2e <b+ v —4ac + b2 ) )

(1-I(ez+d)) (gc(l_d)+e (b+ v —4ac + b2 ))

2+ —4ac + b?

arctan(ex + d) In (

Ipolylog (2, 1+

Ipolylog (2, 1+
+

command
Integrate[ArcTan[d + e*x]/(a + b*x + c*x"2),x]

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

il —1i 2c(d+ex—1) | +1Li 2c(d+ex—1) | +Li 2c(d+-ex+i) | _Li
( 2 (2c(d—i)+ ( Vb2 — dac —b) e 2 2c(d—i)— (b+ Vb2 — dac )e 2 2c(d+4)+ ( Vb2 — dac —b) e 2
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14 Test file number 154

Test folder name:

test_cases/5_Inverse_trig_functions/5.4_Inverse_cotangent/154_5.4.1_Inverse_cotangent_functio

14.1 Problem number 113

-1
/cot (d+ex) i
a + bx + cx?

Optimal antiderivative

arccot(ex + d) In % (b+2cm_ \/m)
(1-I(ex+d)) <2c(I—d)+e (b— vV —dac+ b2 ) )
V—4dac+b?
2e (b+2cw+ \/m )
(1-I(ex+d)) (20(1—d)+e (b+ \/—40,(; + b2 '>) )

V—4ac + b2
4cd—4c(ex+d)—2e (b_ m) )

(1-I(ex+d)) (2 Te—2cd+be—e\/ —4ac + b2 )

arccot(ez + d) In (

Ipolylog (2, 1+

+
24/ —4ac + b2

4ed—4c(ex+d)—2e (b+ vV —4ac + b2 )
Ipolyl 2,1+
poyioe (1-I(ez+d)) (2c(I—d)-|—e (b+ v —4ac + b2 ))
2/ —4ac + b2

command
Integrate[ArcCot[d + e*x]/(a + b*x + c*x”2),x]

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

( ' ( e(—b—2cx+\/ b2 —4ac> ) . ( e(—b—20x+\/ b2 —4ac) ) . ( e(b+20x+\/ b2 —4ac> ) '
1| Lis )e — Liy )e — Lis ( + Liy

2e(d—i)+ ( Vb2 — dac —b 2c(d+i)+ ( Vb2 — dac —b b+ /b2 — 4ac‘> e—2c(d—i)
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14.2 Problem number 145

dr

/ (a+bcot™(c+ da:))3
(e+ fz)?

Optimal antiderivative

Expression too large to display

command
Integrate[(a + bxArcCot[c + d*x])~3/(e + £*x)~2,x]
Mathematica 13.1 output

dxr

/ (a+bcot™!(c+ dac))3
(e + fz)?

Mathematica 12.3 output

output too large to display

15 Test file number 187

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.1_Inverse_hyperbolic_sine/187_7.1.4-f_x-
“m-d+e_x"2-"p-a+b_arcsinh-c_x-"n

15.1 Problem number 621

/ L dx
a+ bsinh™(cx)

Optimal antiderivative

hyperbolicCosinelntegral (W) cosh (% ) hyperbolicSinelntegral (%W) sinh ( %)

be be

command
Integrate[(a + bxArcSinh[c*x])~(-1),x]
Mathematica 13.1 output

/ L dx
a+ bsinh™(c2)

Mathematica 12.3 output

cosh (%) Chi(% + sinh™*(cz)) — sinh (%) Shi(% + sinh™(cz))
bc
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16 Test file number 188

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.1_Inverse_hyperbolic_sine/188_7.1.5_Inverse_hyper

16.1 Problem number 22

/ 1 dz
a+ bsinh™!(c2)

Optimal antiderivative

hyperbolicCosinelntegral (%W) cosh($) hyperbolicSineIntegral <a+b#smh(“)> sinh (%)

be be

command
Integrate[(a + b*ArcSinh[c*x])~(-1),x]
Mathematica 13.1 output

/ L dx
a+ bsinh™(cx)

Mathematica 12.3 output

cosh (%) Chi(% + sinh™*(cz)) — sinh (%) Shi(% + sinh™(cz))
be

16.2 Problem number 94

/1:2 (a+bsinh™!(c + dz))" dz
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Optimal antiderivative

371="(a + barcsinh(dz + c))" F(l +n,— Bath arcszi,nh(dmrc))) et <_a_barcsgnh(dx+0) ) -

8d3
272"¢(a + barcsinh(dz + c))" F(l +n,— 2(a+barcszi,nh(dx+c))> e <_a_barcstinh(dx+6) ) -

a3
—a—barcsinh(dz+c)\ —¢ ( —a—barcsinh(dz+c) \ "
) e’ 5

(a + barcsinh(dz + ¢))" I‘(l +n,

8d3
c*(a + barcsinh(dz + ¢))” I‘(l +n, _“_barciin}‘(d”c)) e b (‘“_barcsgnh(dﬁc) > -

2d3
a+barcsinh(dz+c) ) (a—l—b arcsinh(dz+c) ) -n
b b

_I.

et (a + barcsinh(dz + ¢))" I‘(l +n,
8d3
c®e’ (a + barcsinh(dz + ¢))" F(l +n,
243
a . . —n
2-2-ncet (a + barcsinh(dz + ¢))" F(l +n, 2a+2barcimh(dz+c)> <a+b == h(dz+c)>
a3
g-1-n 3a b inh(d (1 3a+3barcsinh(dz+c) a+barcsinh(dz+c)\ "
e (a+ barcsinh(dz + c)) +n, 5 D
8d3

_|_

a-+barcsinh(dz+c) ) (a,+b arcsinh(dz+c) ) -n
b b

command
Integrate[x~2*(a + bxArcSinh[c + d*x]) n,x]
Mathematica 13.1 output

/m2 (a+bsinh™!(c + dz))" dz

Mathematica 12.3 output

. _ -n
9-n-33-n-lg—% (a + bsinh™(c + dz))" (— (a+bsmhb21 (c+dm))2> ((402 —1) on3ntle ¥ (¢ +sinh™'(c + dz))" I‘(
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16.3 Problem number 208

dzr

/ 1
\/a + bsinh~!(c + dz)

Optimal antiderivative

ol erf(\/a+barcsinh(dx+c)'> N erﬁ(\/a+barcsinh(dx+c)'> et
v . v
2dvb 2dVb

command
Integrate[1/Sqrt[a + b*ArcSinh[c + d*x]],x]
Mathematica 13.1 output

dxr

/ 1
\/a + bsinh~!(c + dz)

Mathematica 12.3 output

e

o8

|
. —1 L " 1
(\/_a + bsmhb (c+dz) F(%, ——a+bsmhbl(0+dm)> —e \/(Z +sinh~(c+dz) T'(}, ¢ +sinh~*(c+ dx)))

2d\/a + bsinh~!(c + dz)

16.4 Problem number 214

/ ! dx
(a+ bsinh™!(c+ d:z:))?’/2

Optimal antiderivative

ot erf< \/a+barcsinh(dac+c)) Jr

B Vb
b2d
\/a + barcsinh (dz + ¢) _a
+erﬁ( NA Ve 21/1 + (dz + ¢)?
b3d bd+/a + barcsinh(dz + ¢)

command
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Integrate[(a + b*ArcSinh[c + d*x])~(-3/2),x]
Mathematica 13.1 output

/ ! dz
(a+ bsinh ™ (c+ d:r:))?’/2

Mathematica 12.3 output

e‘w (—e“/b (62 sinh ™" (c+da) | 1) + e teinh ™ (c+da) \/Z +sinh™(c + dz) T'(3, ¢ +sinh ™ (c + dz)) + ¢

bd\/a + bsinh~!(c + d;v)‘

16.5 Problem number 220

/ ! dz
(a+ bsinh ™ (c+ d:r:))5/2

Optimal antiderivative

908 erf<\/a+barc%h(dw+c) ) N ) 2erﬁ(\/a—i-ba,rc%h(dav+c) > ST et

3b3d 3b2d
2y/1+(dz+c® 4(de + )

3bd (a + barcsinh(dz + c))% 3b2d+/a + barcsinh(dz + c)’

command
Integrate[(a + bxArcSinh[c + d*x])~(-5/2),x]
Mathematica 13.1 output

/ ! dx
(a+ bsinh™*(c+ da:))5/2

Mathematica 12.3 output

a+bsinh ™! (ctda sp— s —
e (—e“/b <2a (62 sinh ™" (ctda) _ 1) — 2bsinh~(c 4 dz) + be?sinh H(c+dz) (2 sinh™(c + dzx) + 1) + b) -
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17 Test file number 190

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.2_Inverse_hyperbolic_cosine/190_7.2.4-
f_x-"m-d+e_x"2-"p-at+b_arccosh-c_x-"n

17.1 Problem number 519

/(fx)m (d+ ex®)’ (a + beosh ™ (cx)) d

Optimal antiderivative

d3(fz)™™ (a + barccosh(cz))  3d%e(fz)**™ (a + barccosh(cz))

f(1+m) f3(3+m)
3d e*(fz)°*™ (a + barccosh(cz)) + e3(fz)™™™ (a + barccosh(cz))
fo(5+m) f1(7+m)

be (3c2de(7 +m)? (m? + Tm + 12) + 3c*d?(m? + 12m + 35)2 + e2(m* + 18m3 + 119m? + 342m + 360)) (fz)*
S2B+m)G+m)2(T+m)’Vez—1 Vez +1
be? (302d(7 +m)? +e(m?+11m + 30)) (fz)™™ (=22 +1)
SfAG+m)?(T+m)PVer—1 Ver+1
bed(fz)t™ (—c?2? +1)
cf8(7T+m)?Vex—1 Vex +1

o A EEmEEmEm) | e(2-+m) (3c2de(7-+m)? (m?+7m-+12) +3¢1d? (m?+12m+35) " +¢? (m+18m3+119m?+342m-+360) ) (f2)
1+m m315m?+71m+105 z

+

_|_

Af22+m)B+m)(5+m)(7T+m)vVex—1 Vex+1

command
Integrate[(f*x) “m*(d + e*x~2)"3*(a + b*ArcCosh[c*x]),x]

Mathematica 13.1 output

/(fx)m (d+ e:r2)3 (a+ bcosh™(cz)) dz

Mathematica 12.3 output




z(fz)™ (
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d3(a + bcosh™*(cz)) N 3d%ez?(a + beosh™(cz)) N 3de?z*(a + beosh™(cz))

m+1 m+3 m+5

N e3z%(a + becosh™(cz))  bedz\/1 — c2a? oFy (3, 2, mtd. 2z?)

2 0 2

m+7

(m2+3m+2)vVex—1+vex+1

3bed’ex3 /1 — c2x? o F (3, mAd, mA6, o252)

2 ' 2

(m2+™m+12)Ver—1 Ver+1

3bcde?x5 /1 — c2x? 2F1(1, m+6. mTJFS Az )

2

beedz

(m+5)(m+6)Ver—1+Ver+1

(m+7)(m+8)Ver—1+Vex+1

71— c2g2 o (5,2 +47 +5;c2x2)>

17.2 Problem number 520

Optimal antiderivative

/(fx)m (d+ ez?)? (a+ beosh™(cx)) da

d2(fz)™™ (a + barccosh(cz)) + 2de(fz)*t™ (a + barccosh(cz)) = €2(fz)*™™ (a + barccosh(cz))

f(1+m) f2(3+m) f2(5+m)
be<202d(5 + m)2 + e(m2 +7m + 12)) (fa:)2+m (—02I2 + 1) be2(fx)4+m (—023:2 + 1)
* Af2B8+m)>(G+m)iPVer—1 Ver+1 cfi+m)’Ver—1 Vezx +1
b( 4d2(3ff%(5+m) e (202'1((;:::))(25-:_6727;2+7m+12))) (fz)tm hypergeom ([3,1+ 2], [2+ 2], 2z?) V—c2z?
B Af22+m)B+m)(5+m)vVer—1 Ver+1
command

Integrate[(f*x) “m*(d + exx~2)"2*(a + b*ArcCosh[c*x]),x]

Mathematica 13.1 output

Mathematica 12.3 output

-1
o(fz)" <d2(a + bcosh

/(ffv)m (d+ ea:2)2 (a+ bcosh™(cz)) dz

(cz)) N 2dex?(a + beosh ™ (cz)) N e’z (a + beosh™(cz))

m+1

m+ 3 m-+5

de2CE' /1 — 22 2F1(1 m5|—2, m+4 2$2) 2bcdem3‘ /1 — 22 2}7‘1(1 m+4. m+6, e $2)

2 0 2

bee?x

(m2+3m+2)Vexr—1 \/ca:—l-l B (m2+™m+12)Ver—1 Ver+1

2 1 2

5'/1—C2$2 2F1(1,m+6 m+8,c P )>

(m+5)(m+6)Ver—1+Vex+1
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17.3 Problem number 521

/(fx)m (d+ ex?) (a+ beosh™(cz)) dz

Optimal antiderivative

d(fz)"™™ (a + barccosh(cz)) 4 e(fx)*™™ (a + barccosh(cz)) 3 be(fz)*t™ ex —1 Vexr + 1
f(1+m) f2(3+m) cf2(3+m)?
b(e(l +m)(2+m)+c2d3 + m)2> (fz)*t™ hypergeom ([3,1+ 2], [2+ %], c?z?) V—c2z2 + 1
cf2(1+m)24+m)B+m):Vexr—1 Vex +1

command
Integrate[(f*x) “m*(d + e*x~2)*(a + b*ArcCosh[c*x]),x]

Mathematica 13.1 output

/(fm)m (d+ em2) (a+ bcosh_l(c.r)) dz

Mathematica 12.3 output

(d(m+3)+e(m+1)a?) (at+bcosh™! (ca)) beez3\/1 — c2x2 o Fy (5,7 A6 0242)
m+1 (m+4)Vexr — 1 Vexr +1
m+3

z(fz)™

B bedr /1 — c2x2 2F1(%, mTH; mTH;CQLL‘2)

(m2+3m+2)vVer—1+vex+1

18 Test file number 191

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.2_Inverse_hyperbolic_cosine/191_7.2.5_Inverse_hyp
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18.1 Problem number 178

X

I el
\/a + beosh™!(c + dz)

Optimal antiderivative

Syl

ezerf<\/a+barc\c/ogs:h(dx+c)>\/7? erﬁ<\/a+barci:/%sh(dx+c)>\/7?e_

- +
2dVb 2dVb

command
Integrate[1/Sqrt[a + b*ArcCosh[c + d*x]],x]
Mathematica 13.1 output

X

I e
\/a + beosh™!(c + dz)

Mathematica 12.3 output

1
1 _1 _
e b (ezba \/Z + cosh™!(c+dz) T'(3, % +cosh™'(c + dz)) + \/_a+bcoshb (c+dz) F(;W))

2d\/a + beosh™!(c + dz)

19 Test file number 197

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.3_Inverse_hyperbolic_tangent/197_7.3.7_Inverse_hy
19.1 Problem number 4

Vd+ ex?

x

dxr
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Optimal antiderivative

2
- arcsmh< ) l—i-g
arctanh | ———— | In(z) —
( ew2+d> 2Vex? +
. ze e 2 e 2
arcs1nh<ﬁ>ln<1 ( 1+ )) 1+ 4
+
ex?+d
2
) aurcsinh("‘”\/‘/dfT In(z) Vd 1+%
er?+d
2
A ea? ee?
polylog(2,<ﬁ+ L+ — ))ﬁ L+ —
_+_
2vVex2+d

command
Integrate [ArcTanh[(Sqrt[e]*x)/Sqrt[d + exx~2]]1/x,x]
Mathematica 13.1 output

tanh ™! (\/E’” )

Mathematica 12.3 output

Ve tiﬁzntl (—Lm(e‘zsmh_l(f >> — 2log(z) log (\/ﬁ +m\F> + sinh™ < \/§> +2sinh—1<

2“2 Vd+ ex?
_ Ve'x
+log(z)tanh ™! [ ————
Vd+ ex?



41

20 Test file number 201

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.5_Inverse_hyperbolic_secant/201_7.5.2_Inverse_hyp

20.1 Problem number 18

dx
2

/ sech™!(a + bz)3



Optimal antiderivative

barcsech(bz + a)®  arcsech(bz + a)®
a z

1 ‘ 1
1 —14/1
a<bw+“+\/bx+a \/ +ba:+a>

1-vV—a2+1

3barcsech(bz + a)?In | 1 —

ayv—a?+1

1 ‘ 1
. —14/1
a<bz+“+\/bx+a \/ +bx—|—a>

1+vV—a?+1

3barcsech(bx + a)®In| 1 —

av—a?+1
1 | 1
1 —14/1
a<b”+“+ bz +a \/+bx+a>
6b arcsech(bx + a) polylog | 2, T
1-vV —a® +
+
av—a?+1
1 | 1
- 11
a<bz+“+\/bx+a + br + a )
6b arcsech(bz + a) polylog | 2, WA
1+vV —a® +
av—a?+1
1 ‘ 1
of +\/ —14/1+
vta br +a br+a
6b polylog | 3, X \/ )
-V —a
av—a?+1
1 | 1
- 11
a<b”+“+\/bw+a \/ +bx+a>
6b polylog | 3, X 71
+V —a
+
av—a?+1

command
Integrate[ArcSech[a + b*x]~3/x72,x]
Mathematica 13.1 output

$Aborted

42
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Mathematica 12.3 output

output too large to display

20.2 Problem number 58

/esech_l(ax)mm dz

Optimal antiderivative

1 | 1
<a1m+\/—1 \/1+)m1+m
.T,'m axr axr

am(1+m)+ 1+m

z™ hypergeom([%, %] , [1 + %] ,a2w2) var +1
+ ar +1

am (1 4+ m)

command
Integrate [E~ArcSech[a*x]*x"m,x]

Mathematica 13.1 output

/esech_l(ax)xm dz

Mathematica 12.3 output

esech_1 (ax)

_ m _ m _
2mtlym (qg)~me2sech !(ax) <e2sech_1(az)+l> <e2se°h Yaz) 4 1) ((m + 2)e2sech Haz) , 1y (% +2,m+2; % +3;

a(m+2)(m +4)

21 Test file number 209

Test folder name:

test_cases/209_Blake_problems
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21.1 Problem number 3046

rt

/ " dx
Vb+azxt (b+ 2azx* + 228)

Optimal antiderivative

— % \/ x az4
(—1 + (—1)i> arctan CLPY2F f ~2) : +b)
(=1 (a2—2b) T 22+ Vazt + b

8 (a2 — 2b)5
(1% (—24V/2') (a2—2b) B (azt+b) 1

[(1v2 +2+ V2 ) arctan H21v2) (@

+ (—1)%\/2—7(a2_2b)%x2+m N
16(a2_2b)%
+ 2 — \/5 (a2_2b)%x(a$4+b)211
16 (a2 — 2b)*
l § (a2-20) Ta2—(-1)} iy

(<1+ (=1)%) arctanh | AL BCCDI VAT £

+ 24 VT (a2—2b) b z(azd+b)d
8 (a2 — 2b)
command

Integrate[x~4/((b + a*x~4)~(1/4)*(b + 2*a*x”4 + 2xx78)),x]
Mathematica 13.1 output

zt

/ Vb+azt (b+ 2axt + 228)

dz

Mathematica 12.3 output

4_ 2 _ 9 1 — -~
4 a— \/m tanl(m\/ am‘—ka 2b ) 4 \/m 4 a tant \/a\/ﬁ +a 2b
il/a_ Va2 —2b Vazt+b —2b +a Vazt+b

\ +
</—a\/a2—2b +a2—-2b </a\/a2—2b +a2—2b
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22 Test file number 210

Test folder name:

test_cases/210_Hebisch

22.1 Problem number 8

/ (—8 — 3z)log*(z) + (—4 — z) log*(z) log (42 + ) + (—8 — 2z + (—8 — 2z) log(z) + (2022 + 523) log?(z)) log
(4z + z2) log?(z) log (472 + z3) + ((8z + 222) log(z) + (822 + 2223 + 5z%) log?(z)) log? (422 + z3)

Optimal antiderivative

In(x)
n(z2 (44
1 l(n(ai;l+ >) + 2z
In| 5z +

command

Integrate[((-8 - 3*x)*Logl[x]~2 + (-4 - x)*Logl[x] 2*Log[4*x~2 + x~3] + (-8 - 2*x + (-
8 - 2xx)xLog[x] + (20*x~2 + 5*%x~3)*Log[x]~2)*Log[4*x~2 + x~3]72)/((4*x + x~2)*Log[x] ~2*Log[4x*

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

log(2 + 5z) — log(z(2 + 5z)) — log(log(z)) — log (log (z*(4 + z)))
+ log (log(z) + 2log (z%(4 + z)) + 2z log(z) log (z*(4 + z)) + 52° log(z) log (z*(4 + 2)))

22.2 Problem number 19

/ —172823 + 1728z% — 57625 + 6426 + (86412 — 57623 + 9674) log(4) + (—144z + 4822) log®(4) + 8log®(4) + €3

Optimal antiderivative

e:l)

2
((2 () —2(6—22)) 2 +e%) 1>

command
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Integrate [(E~(3*x)*(12 - 80*x + 72*%x"2 - 16%x~3 + (12 - 8*x)*Logl[4]) + E~(2%x)*(24 - 328%x +
288xx + B76xx"2 - 256%x"3 + 32*x"4 + (48 - 128%x + 32*x~2)*Log[4] + 8*Logl[4]1~2))/(-

1728+x73 + 1728*x~4 - 576*x”5 + 64*x"6 + (864*x~2 - 576%x"3 + 96xx~4)*Log[4] + (-144*x + 48*x
216*%x"3 + 216%x"4 - 72*x"5 + 8%x"6 + (108*x"2 - 72%x"3 + 12xx"4)*Log[4] + (-18%x + 6%x~2)*Log
1296%x73 + 1296*%x~4 - 432%x”5 + 48%x"6 + (648%x~2 - 432*%x"3 + 72*xx"4)*Logl[4] + (-108*x + 36%*x
2592%x73 + 2592*%x"4 - 864*x"5 + 96%x76 + (1296%x"2 - 864*x"3 + 144*x~4)x*Log[4] + (-

216*x + 72%x"2)*Logl[4]~2 + 12xLog[4]~3)),x]

Mathematica 13.1 output

/ —1728x3 4 1728z4 — 57625 + 6426 + (86422 — 57623 + 9624) log(4) + (—144x + 48x2) log?(4) + 8log3(4) + €3

Mathematica 12.3 output

e® (—em (—6z + 222 + log(4))? (1 — 12z + 422 + log(16)) — 4(—722° + 875 + log®(4) — 423(54 + 28 log(4) — 510
(2+ %)% (-

22.3 Problem number 38

/ —z3log(z) + 8 T3 log(x) + 8e2 2a3 log(z) + (2?2 — 2 + (—22% + 223) log(z) + €°” (82% — 162 log(z)) +
b + 8e¢” x5 + 4e2¢” x5 — 26 + (423 + 32e¢" 23 + 16€2¢” 23 — 4a4) log (4 (—1 — 8

Optimal antiderivative

In(z)

2
2+ ln(%+§—x(ee“+1)2)

command

Integrate[(-(x"3*Logl[x]) + 8+E~(E"x + x)*x"3xLog[x] + 8*E~(2*E"x + x)*x"3*Log[x] + (x”2 - x73
2xx72 + 2*x"3)*Log[x] + E"E"x*(8*x"2 - 16%x"2xLog[x]) + E~(2*E"x)*(4*x~2 - 8*x~2+Log[x]))*Log
1 - 8xE"E"x - 4*E~(2*E"x) + x)/4] + (2 + 16*%E"E"x + 8*%E~(2%xE"x) - 2*x)*Log[(-1 - 8*E"E"x - 4%
1 - 8*E"E"x - 4*xE"(2*E"x) + x)/4] + (4xx + 32+4E"E"x*x + 16+E~(2+4E"x)*x - 4*x"2)*Logl[(-

1 - 8+E"E"x - 4*E~(2*E"x) + x)/4]172),x]

Mathematica 13.1 output

/ —z3log(z) + 8e¢" T7z3 log(z) + 8e2*" T¥z3 log(x) + (22 — 23 + (—222 + 223) log(z) + €°” (822 — 1632 log(z)) +
b + 8ec” z% + 4e2¢” 15 — 16 + (4B + 32e¢” 23 + 16€2¢” 23 — 4z%) log (1 (-1 — 8

Mathematica 12.3 output

log() (2(8e°"+® + 8e2¢"+2 + 8e®"z + 4€2¢"z — z?) log (5 (—1 — 8¢ — 4e?*" + 2)) — (—1 + z) (log(16) — 2log (—
2(—1+ 8ee™te + 8e2e™+e + g + Bz + 4e2¢”x — 22) (22 + 2log (1 (—1 — 8ee” — 4e2” + 1)
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22.4 Problem number 91

/ 9 — 21z + 622 + (3 — 6z)log(4) + (—9 + 9z + (—3 + 3z) log(4)) log (—z + z?) + (-9 + 15z — 7z% + 23 + (-6
(=9 + 15z — 722 + 23 + (—6 + 8z — 222) log(4) + (—1 + z) log*(4)) Ic

Optimal antiderivative

3z

(22 —2)2n(2)+3—2) T °

command

Integrate[(9 - 21*x + 6*%x"2 + (3 - 6xx)*Logl[4] + (-9 + 9*x + (-3 + 3+*x)*Log[4])*Logl[-

X + x72] + (-9 + 16%x - T*x"2 + x73 + (-6 + 8xx - 2*x"2)*Log[4] + (-1 + x)*Log[4]~2)*Logl[-
x + x°2]72)/((-9 + 15%x - T*x~2 + x~3 + (-6 + 8%x - 2%x~2)*Log[4] + (-1 + x)*Log[4]~2)*Log[-
x + x72]72),x]

Mathematica 13.1 output

/ 9 — 21z + 622 + (3 — 6z) log(4) + (—9 + 9z + (—3 + 3z) log(4)) log (—z + z?) + (=9 + 15z — Tz*> + 23 + (-6
(=9 + 15z — 722 + 23 + (—6 + 8z — 222) log(4) + (—1 + z) log?(4)) Ic

Mathematica 12.3 output

_ z(9— 21z +62” — 3zlog(16) + log(64))
(=14 2z)(—3+ z — log(4))?log((—1 + z)x)

22.5 Problem number 294

x

2e"z — 4z® + (—4z + 422) log(16) + (—4z? + €*(2z — 21og(16)) + 4z log(16)) log (%)
/ 224 — 223 10g(16) + e (—z3 + 22 log(16)) do

X

Optimal antiderivative

command

Integrate [(2+E"x*x - 4*x”3 + (-4*x + 4%x"2)*Log[16] + (-4*x"2 + E"x*(2%x - 2xLog[16]) + 4xx*L
2%x + 2xLog[16]1))1)/(2*x~4 - 2xx~3*Log[16] + E~x*(-x"3 + x"2+Log[16])),x]

Mathematica 13.1 output

2¢°z — 4z% + (—4z + 42?) log(16) + (—4z? + €®(2z — 21og(16)) + 4z log(16)) log (%)
d
/ 224 — 223 1og(16) + e (—z3 + 22 log(16)) ’
Mathematica 12.3 output

e *(e*—2x)

2log(z) 4log(z) 2log(z —log(16)) 2log (_ 2m—log(256)> 4log(2z — log(256))
log(16)  log(256) log(16) x log(256)
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22.6 Problem number 300

e—2+tz (1+55/xz2

—zd 4 e 2Tt 22 ((2 — z)log(2) + €%/% (5z — x%) log(2))
e—24x (145/7 42 26—2+m(1+65/zz2 dzx
2523 + 10z* + 25 + € 22 (1023 + 224) log(2) + e o2 z3log?(2)

Optimal antiderivative

command

Integrate[(-x"3 + E7(-2 + x + (E~(-2 + x)*(1 + E~(5/x)*x72))/x"2)*((2 - x)*Logl[2] + E~(5/x)*(
2 + x)*x(1 + E7(5/x)*x72))/x"2)*(10*%x"3 + 2xx~4)*Log[2] + E~((2+#E~(-2 + x)*(1 + E~(5/x)*x~2))/

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

—ez3log(2) + e277(5 + z)(z log(2) — log(4)) + €2+ 2z (5 + z) (z?1og(2) — log(32))

- x xz i
e? (—e2x3 +e* (—10+ 3z + 22) + estog (—25 — 5z + bz? + x3)> log(2) <5 Yot (65/ +w2> log(2)>

22.7 Problem number 358

4 ¢ + 222 + (—10:::2 — 223 — 5z — 25 + (—22% — z*) log(3) + e2¢’ (—202% — 423 — 422 log(3)) + e’ (—2023
/ (5z* + 25 + z*log(3) + €2 (2022 + 423 + 422 log(3)) + €** (2023 + 4z + 4o

Optimal antiderivative

(¢ + 2) (z — In(In(in3) + 5+ 2)))

1+

command

Integrate[(4#E"E"6*x + 2*x~2 + (-10*%x"2 - 2%x"3 - b*x"4 - x75 + (-2%x"2 - x"4)*Log[3] + E~ (2%
20%x72 - 4%x"3 - 4*x"2%Log[3]) + E"E"5*(-20*x"3 - 4*x~4 - 4xx~3x*Log[3]))*Log[5 + x + Logl[3]]

20 - 4%x + 40%x72 + 8*%x"3 + (-4 + 8%x"2)*Log[3]))*Log[5 + x + Log[3]]*Logl[Log[56 + x + Logl[3]]
5xx~2 - x73 + E7(2+#E"5)*(-20 - 4*x - 4xLog[3]) - x"2xLog[3] + ETE~5%(-20%x - 4*x"2 - 4xxx*Logl
10%x~3 - 2*%x~4 - 2*x"3*Log[3] + E"(2%E"5)*(-40*x - 8*x~2 - 8xx*Log[3]) + E"E~5*(-40*x"2 - 8*x

Mathematica 13.1 output
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4e" z + 222 + (—1037:2 — 223 — 5z% — 25 4 (=222 — %) log(3) + €2°° (—2022 — 4® — 422 log(3)) + e (2023
/ (52 + 25 + z*1og(3) + €2¢” (2022 + 423 + 422 log(3)) + e°* (2023 + 4z + 4o

Mathematica 12.3 output

—2(2665 + a:) + (a:(lO + 22 + log(9)) + e’ (20 + 4z + log(81))) log(5 + z + log(3))

—1
" (2e¢” + x)2 (=1 + (5+z +log(3)) log(5 + = + log(3)))(z — log(log(5 + = + log(3))))

22.8 Problem number 379

/ —425 4 225 log(2) + e** (—4a? + 222 log(2)) + €%*" (162> + 823 log(2)) + (—42® — 322 log(2)) log(4) + €2** (
1626 + 1627 + 428 + e4*® (1622 + 1623 + 4z4) + €32” (6423 + 642* + 1625) + (823 + 422)

Optimal antiderivative

—z —In(2)
27 + 211'1(2)2 +4

(ex2 +a:> T

command

Integrate[(-4*x"6 + 2*xx"6%Logl[2] + E~(4*x"2)*(-4*x~2 + 2*x~2xLog[2]) + E~(3*x"2)*(-

16xx~3 + 8*x~3*Logl[2]) + (-4*x~3 - 3*x~2*Log[2])*Log[4] + E~(2%x"2)*(-24%x"4 + 12xx"4xLog[2]
2xx - 4%x73 + (-1 - 4*x"2)x*Log[2])*Log[4]) + E"x"2*(-16*x"5 + 8*x"5xLog[2] + (-6%x"2 - 4*x"4
4xx - 4xx”~3)*Log[2])*Log[4]))/(16%x"6 + 16*x"7 + 4%x~8 + E~(4*x"2)*(16%x~2 + 16*x~3 + 4*x"4)

Mathematica 13.1 output

/ —425 + 22%10g(2) + €% (—4a® 4 222 log(2)) + €3*° (1623 + 823 log(2)) + (—42% — 322 1og(2)) log(4) + €***(
1626 + 1627 + 428 + e4® (1622 + 1623 + 4z4) + €32 (6423 + 6424 + 1625) + (823 + 4z4)

Mathematica 12.3 output

21og®(4) 4 4z log®(4) + 1822 log®(4) — 2¢2*°z log(4) (1627 (—4 + log(4)) + 8828(—4 + log(4)) + 48z%(—4 + log(4))

22.9 Problem number 414

/ %" (6 — 3e*) + 1222 — 3e*2? — 322 log(2) + (—16z + 6e*z + 2z1og(2)) log(3) + (6 — 3e?) log?(3) + e (— 162
e2¢” x4 4 26 — 2251og(3) + z4log?(3) + e¢” (—225 + 2z

Optimal antiderivative

(2—In(2))z
In(3)+e*” —x

3

+et—2
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command

Integrate[(E"(2+#E"x)*(6 - 3*E"4) + 12*x"2 - 3*E"4%x"2 - 3*x"2*Log[2] + (-16%x + 6*E"4*x + 2%x
16*%x + 6*E"4*x + 2*x*Log[2] + E~x*(-2*%x"2 + x"2*Log[2]) + (12 - 6*E~4)*Log[3]))/(E~(2*E"x) *x"
2%x~5 + 2*x~4xLog[3])),x]

Mathematica 13.1 output

/ %" (6 — 3e*) + 1222 — 3e*2? — 322 log(2) + (—16z + 6e*z + 2z1og(2)) log(3) + (6 — 3e?) log?(3) + e (— 162
e2¢” x4 4+ 26 — 2251og(3) + z4log?(3) + e¢” (—225 + 2z

Mathematica 12.3 output

z(2—log(2)+e” (z(=2+1og(2)) —log(2) log(3) +10g(9)))
(—1+e*(z—log(3))) (e¢” —z+log(3))

3

—24et—

22.10 Problem number 578

/ ((4ex® — 82%) log(3) + (dex — 8z%) log?(3)) log?(z) + (2ez® — 4z*) log®(—e + 2z) + log?(z) (—4z® — 423 log(3
(e — 22) log3(3) log®(x) + (—3ex + 622) log?(3)]

Optimal antiderivative

2
T

In(—e4+2z)  In(3)
In(x) T

1-—

command

Integrate [(((4*E*x~3 - 8xx~4)*Log[3] + (4%Exx - 8*x~2)*Log[3]°2)*Log[x]~3 + (2+#Exx~3 - 4%x"4)
+ 2%x] 72 + Log[x]~2*(-4*x"5 - 4*x~3*Log[3] + (-2*Exx"4 + 4*x”5 + (-6*E*x~2 + 12%x~3)*Log[3]
2xx]) + Log[x]*((4%x"4 - 2#E*x"4 + 4*x”5 + (-2*%E*xx~2 + 4*x"3)*Log[3])*Log[-E + 2*x] + (2%
2xx]~2))/((E - 2*x)*Log[3] "3*Log[x]~3 + (-3*Exx + 6%x~2)*Log[3] “2*Log[x] ~2*Logl[-

2%x] + (3*E*x”2 - 6*x"3)*Log[3]*Log[x]*Log[-E + 2*x]~2 + (-(E*x"3) + 2*x~4)*Logl[-

2xx]~3) ,x]

MEEEE
+ + + +

Mathematica 13.1 output

((4ex® — 82%) log(3) + (dex — 8z%) log?(3)) log?(z) + (2ez® — 4z*) log®(—e + 22) + log?(z) (—4a® — 423 log(3
/ (e — 22) log®(3) log®(x) + (—3ex + 622) log?(3)]

Mathematica 12.3 output

<2 (2z2+elog(3)—z log(9)) 84 (—e® log(3) (210g?(3)+log?(9)) +4a>(z—log(3)) (—4 log?(3)—log(9) log(81)+z log(5314

z2log(x) <m2 log(x) —
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22.11 Problem number 760

—1)3 O, T
b—brte v (—a?+ (1 -z — 22% + 20%) log(1 — 7) + (—1 + ) log(1 — ) log(50z)) ;
—z3+1og(50z) 2(—z3+10g(501)) 2 o
—25+25z+e” = (10z — 10z2) log(1 — z) + € z (=22 + 23) log®(1 — x)
Optimal antiderivative
T
zIn(1 —z) " =a? g

command

Integrate[(5 - 5*x + E~((-x"3 + Log[50*x])/x)*(-x"2 + (1 - x - 2%x73 + 2*x"4)*Log[1 - x] + (-
1 + x)*Logl[l - x]*Log[50%x]))/(-25 + 25%x + E~((-x"3 + Log[50%x])/x)*(10*x - 10%x~2)*Logl[l -
x~3 + Log[50*x]))/x)*(-x"2 + x"3)*Logl[l - x]1°2),x]

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

ez
5e? — 505"z log(1 — )

22.12 Problem number 1020

x

/ etts (22 + (=5 — bz — 622) log(2)) + elte (—2 — 4z — 22 — 243" — 48625 — 24325 + (2 + 4z + 227
(22 + 223 + 24) log(2) + eT+e (—4z — 8x2 — 43 + 16225 + 32425 + 16227) log(2) + elte (4 4 8z + 42?2 — 324z

Optimal antiderivative

ﬁ-ﬁn’)—x

re Tre — 2 4 81zt

command

Integrate[(E"(x/(1 + x))*(x"2 + (-5 - 5xx - 6*%x~2)*Log[2]) + E~((2*x)/(1 + x))*(-2 - 4*x - 2%
4*%x - 8*x"2 - 4%x"3 + 162%x75 + 324%x76 + 162*x"7)*Log[2] + E~((2*x)/(1 + x))*(4 + 8xx + 4*x~

Mathematica 13.1 output

/ eti= (22 + (=5 — 5z — 622) log(2)) + e1%% (=2 — 4z — 222 — 243z* — 48625 — 24325 + (2 + 4z + 22
(22 + 223 + 24) log(2) + eT+e (—4z — 8x2 — 43 + 16225 + 32425 + 16227) log(2) + elte (4 4 8z + 42?2 — 324z

Mathematica 12.3 output

3944312z + 19785288 log(2) — 1524858z log(2) + 72868 log(4) — 595423z log(4) — 36434 1og(16) + 51192z log(16)
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22.13 Problem number 2052

/ (—384z — 76822 — 3842°) log(z) + (—384z — 166422 — 23042 — 1536z¢ — 5122%) log?(z) + (51222 + 153627 -
—27 + (108z + 10822) log (2z + e5z) + (—144x2 — 28823 — 144z4) log? (22 + e5z) + (6423 + 1924 +

Optimal antiderivative

41n(z)?

(e~ (@ +2)’

command

Integrate[((-384*x - 768*x~2 - 384*x~3)*Logl[x] + (-384*x - 1664*x~2 - 2304*x"3 - 1536%x"4 - 5
27 + (108*x + 108*x~2)*Log[2*x + E"B*x] + (-144*x"2 - 288*x~3 - 144xx"4)*Log[2*x + E~5*x]"2 +

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

4(—3 +4zlog (2+ €°) + 4z?log (2 + €°)) (—3 + 4z log (2 + €°) + 4z%log (2 + €°) + 8z(1 + z) log(z))
(3 — 4z(1+ z)log (2 + €5) z))?

22.14 Problem number 2234

/ 56z% — 823 + (—160z — 822 — 162 — 32z 1og(2)) log(x) + (100 + 20z + 30z% + (40 + 4z + 622) log(2) + 4log’
1622 + (—40z — 8z log(2)) log(z) + (25 + 101og(2) + log?(2)) log?(z)

Optimal antiderivative

2z2(1
x*( —l—x)4x .
In(2) +5— ()

command

Integrate[(56*x72 - 8*x~3 + (-160%x - 8*x"2 - 16%x~3 - 32xx*Log[2])*Logl[x] + (100 + 20*x + 30
40*x - 8*x*Log[2])*Logl[x] + (25 + 10*Log[2] + Log[2]~2)*Log[x]~2),x]

Mathematica 13.1 output

/ 5622 — 8z° + (—160z — 822 — 162 — 32z log(2)) log(x) + (100 + 20z + 30z + (40 + 4z + 622) log(2) + 41log’
1622 + (—40z — 8z log(2)) log(z) + (25 + 101og(2) + log?(2)) log?(z)

Mathematica 12.3 output

22(10 4+ log(4)) = 223(15 + log(8))

(5 + log(2))2 3(5 + log(2))2
N 8z°(25 — 151og?(2) — 42%(5 + log(2)) + log?(16) + z(5 + log?(2) + log(64)) + log(1024))
(=5 + 4z —log(2))(5 + log(2))2(4z — (5 + log(2)) log(x))

4x +
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22.15 Problem number 2451

dx

/ —3223 + €%(3 — 3z — 8022) log(2) — 50e**z log?(2) + €% (—64z% — 160e®xz log(2) — 100e2® log?(2))
1622 + 40ezz log(2) + 25€22 log?(2)

Optimal antiderivative

command

Integrate[(-32*x"3 + E"x*(3 - 3%x - 80%x~2)*Log[2] - 50*E~(2*x)*x*Log[2]~2 + E~(4*x)*(-
64*x~2 - 160*E~x*x*Log[2] - 100+E~ (2*x)*Log[2]72))/(16%x~2 + 40*E x*x*Log[2] + 25+E~(2*x)*Log

Mathematica 13.1 output

dz

/ —3223 + €% (3 — 3z — 8022) log(2) — 50e**z log?(2) + €** (—642% — 160e®x log(2) — 100e2® log?(2))
1622 + 40e%z log(2) + 25€2 log?(2)

Mathematica 12.3 output

125¢47 1og?(2) log?(32) + 12532 log?(2) log?(32) — %ﬁgfg) + 80627 (1 — 2z + 222) log?(32) (75log?(2) — 2

22.16 Problem number 2680

/ 12z — 12z% — 1223 + 24z* — 1225 + (—12 4 122 + 2422 — 482° + 242*) log(2) + (—12z + 2422 — 1223) log?(2)
(—422 + 1123 — 10z* + 325 + (8z — 222°

Optimal antiderivative

4z
- mo @

In(2 - )

command

Integrate[(12%x - 12*%x72 - 12%x73 + 24*x74 - 12*x75 + (-12 + 12*%x + 24*x"2 - 48%x”3 + 24*x74)
12%x + 24xx72 - 12*x"3)*Log[2]72 + (-16 + 44xx - 40*x”2 + 44*x"3 - 40%x"4 + 12*x"5 + (-

16 + 44*xx - 88*x"2 + 80%x"3 - 24xx"4)*Log[2] + (-16 + 44#x - 40*%x~2 + 12*xx73)*Log[2] ~2)*Log[(
4xx72 + 11%x73 - 10*%x"4 + 3*x”5 + (8*x - 22*x"2 + 20%x"3 - 6*x"4)*Logl[2] + (-4 + 11%x - 10%x~

Mathematica 13.1 output

/ 12z — 12z% — 1223 + 24z* — 1225 + (—12 4 122 + 2422 — 482° + 242*) log(2) + (—12z + 2422 — 1223) log?(2)
(—422? + 1123 — 10z* + 325 + (8z — 22a°

Mathematica 12.3 output

4(32° + z(=3 + 3log*(2) — log(8)) +log(8) + 32” (1 + log’(2) + log(16)) — 2%(6 + log(64)) — 2* (=3 + 610g’(2) -
3(~1+ x)2(z — log(2))?log (2 — ¥)
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22.17 Problem number 2812

/ 108z + 12672 + 3622 + 502° + (100z® + 150z* + 50°) log(3) + €37 (—50z2 + (—100 — 150z — 50z%) log(3)) +
—200z5 — 30026 — 15027 — 2528 + €37 (20022 + 3003 + 150z + 25.

Optimal antiderivative

9
m + 2_%; +ln(3)

3
z(2+ ) +

command

Integrate[(108*x + 126%x~2 + 36*x~3 + 50*%x"5 + (100%x~3 + 150%x~4 + 50*x~5)*Log[3] + E~(3%x)*
50*xx~2 + (-100 - 150*x - 50*x~2)*Log[3]) + E~(2*x)*(150*x~3 + (300*x + 450%x~2 + 150%x~3)*Log
36 - 126*x - 90%x~2 - 18%x~3 - 150%x"4 + (-300%x~2 - 450%x~3 - 150%*x~4)*Log([3]))/(-

200%x~5 - 300%x~6 - 150%x~7 - 25%x~8 + E~(3*x)*(200%x~2 + 300%x~3 + 150%x~4 + 25%x~5) + E~(2x
600*%x~3 - 900*x~4 - 450*x”5 - 75*%x"6) + E~x*(600*x"4 + 900#x~5 + 450*x~6 + 75%x77)),x]

Mathematica 13.1 output

/ 108z + 12622 + 362> + 50z° + (1002 + 150z* + 50z°) log(3) + €37 (—502% + (—100 — 150z — 50z2) log(3)) +
—200z5 — 300z6 — 15027 — 2528 + €37 (20022 + 3003 + 150x* + 25.

Mathematica 12.3 output

36
1 50(—2 + z log(3) + log(9)) + @@ T2 log(9)

100 (2+ z)? x

22.18 Problem number 2856

/ 3z3 + 4257 (—22? — 2523 log(4)) + €2 log? () (z — 25 47z log(4) + (—4'2°% + 4z) log(z)) + elog’(@) (422 + 4257
x

Optimal antiderivative

_(x__eaMhmm)(m_Fem@F> (_x__énmf>

command

Integrate[(3*x73 + 47 (25*x)*(-2xx"2 - 256*%x"3xLog[4]) + E~(2+Logl[x]~2)*(x - 25%4~ (25%x)*x*Log|
4~ (1 + 25%x) + 4*x)*Logl[x]) + E"Logl[x] 2%(4*x~2 + 47 (26*x)*(-2*x - 50%*x~2xLog[4]) + (-
(47 (1 + 25*xx)*x) + 4*xx~2)*Loglx]1))/x,x]

Mathematica 13.1 output

/ 3z 4 4257 (242 — 2523 log(4)) + €2198°(®) (¢ — 25 4% log(4) + (—41+257 4 4z) log(x)) + €'°8" (@) (422 + 4257
T

Mathematica 12.3 output

- ((2509” — ) (el°g2(””) + x)Q)
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22.19 Problem number 2913

(50 + (100 + 100z) log(2) + (100 + 100z) log(z)) log (4e**z? log(2) + 4e**z* log(z)) + (—501og(2) — 501og(z))
/ z3log(2) + z3log(z)

Optimal antiderivative

25In(4¢*2%(In(2) + In(x)))”
2

T

command

Integrate[((50 + (100 + 100*x)*Log[2] + (100 + 100%*x)*Log[x])*Log[4*E~ (2*x)*x~2xLog[2] + 4*E~
50%Log[2] - 50*Log[x])*Log[4*E~(2*x)*x"2%Log[2] + 4*E~(2*x)*x"2*Log[x]]172)/(x"3*Log[2] + x~3x

Mathematica 13.1 output

/ (50 + (100 + 100z) log(2) + (100 + 100z) log(z)) log (4€**z? log(2) + 4¢**z?log(z)) + (—501log(2) — 501og(z))
z31og(2) + z3log(x)

Mathematica 12.3 output

50 -2+ log? (4e**22 log(2x))
212

22.20 Problem number 3121

371/ ¢/log (z4) (—48 + 12log (z*) log <loggz4)>>
dz
/ (62522 + 5022 log(4) + z2log?(4)) log (z4) + 31/ (—5022 — 222 log(4)) loght= (z4) + 3-2/2z2log! s (z4)

Optimal antiderivative

12

—25—-2In(2) +e =

command

Integrate[(Log[x~4]1"x~(-1)*(-48 + 12*Logl[x~4]*Logl[Logl[x~41/31))/(37x"(-1)*((625*x~2 + BO*x~2x%
50*x~2 - 2xx~2*Log[4])*Log[x~4]1~(1 + x~(-1)))/3"x~(-1) + (x~2*Log[x~4]1~(1 + 2/x))/37(2/x))),x

Mathematica 13.1 output

3-1/2 ¢/log () (—48 + 12log (z*) log <1°ggx4))>

dz
/ (62522 + 5022 log(4) + z2log?(4)) log (z4) 4+ 31/ (—5022 — 222 log(4)) loght= (z4) + 3-2/zz2log! s (z4)

Mathematica 12.3 output

4 31+%
35 (25 + log(4)) — ¢/log (z%)
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22.21 Problem number 3124

—1000 — 5000z — 620022 — 29003 — 100

/ 25623 + 448z + 28825 + 14426 + 10427 + 4828 + 89 + (—19223 — 240z* — 962° — 6026 — 4827 — 1228) log(5

Optimal antiderivative

command

Integrate[(-1000 - 5000%x - 6200*x~2 - 2900%x~3 - 1000*x~4 - 1000*x~5 - 400%x~6 + (200 + 1850
200*x - 50*x"2 - 50*x~4)*Log[5]"2 + (-200 - 1850*x - 1600%x~2 - 350%x~3 - 300*%x"4 - 300*x"5 +
200*x - 50*x~2 - 50*x~4)*Logl[x/(4 + x + x73)]172)/(266%x"3 + 448*x~4 + 288*x~5 + 144xx"6 + 104
192%x73 - 240*x"4 - 96%x”5 - 60*x~6 — 48%x”7 - 12*x~8)*Log[b] + (48*x~3 + 36%x"4 + 6%x”5 + 12
4xx~3 - x74 - x76)*Log[5]~3 + (192%x73 + 240%x"4 + 96*x~5 + 60*%x~6 + 48%x”7 + 12*x"8 + (-

96%x73 - 72*%x"4 - 12%x75 - 24*x”6 - 12%x"7)*Log[5] + (12*%x73 + 3*x"4 + 3*x~6)*Log[5] ~2)*Log[x
12%x~3 - 3*x"4 - 3*x~6)*Log[5])*Logl[x/(4 + x + x73)]72 + (4*x"3 + x74 + x"6)*Log[x/(4 + x + x

Mathematica 13.1 output

—1000 — 5000z — 62002 — 2900z — 100

/ 25623 + 448z + 288z5 + 14426 + 10427 + 4828 + 8z + (—19223 — 240z* — 962° — 6026 — 4827 — 1228) log(5

Mathematica 12.3 output

25(2(32 + 1362 + 962% — 48 + 660* + 4525 — 182° + 2007 + 62° — 2° + 201%) log® (5 ) + (A 7+

22.22 Problem number 3351

/ 6z + 2% — 2523 — 81z* — 632° — 1925 — 227 + (62 + 8122 + 243z + 1892* + 5725 4 62°) log (%) + (—8lz-
—2723 — 27z* — 925 — 26 + (8122 + 8123 + 272* + 32°) log (%) + (~81z — 8122

Optimal antiderivative
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command

Integrate[(6*x + 2xx72 - 25*%x”"3 - 81%x74 - 63*x"5 - 19%x76 - 2%x"7 + (6*x + 81*x"2 + 243%x"3
81l*x - 243%x72 - 189%x~3 - 57*x"4 - 6xx75)*Log[E~2/(3*x)]"2 + (27 + 81%x + 63*%x"2 + 19%x~3 +
27*x"3 - 27*x74 - 9*x”5 - x76 + (81%x72 + 81*x”3 + 27*x"4 + 3*x"5)*Log[E~2/(3*x)] + (-

81l¥x - 81*x72 - 27%x"3 - 3*x74)*Logl[E~2/(3*x)]1"2 + (27 + 27*x + 9%x"2 + x"3)*Log[E~2/(3*x)]"3

Mathematica 13.1 output

/ 6z + 222 — 2523 — 81a* — 63z° — 1925 — 227 + (62 + 8122 + 24323 + 189z + 572° + 62°) log (%) + (—81z

—2723 — 27z* — 925 — 26 + (8122 + 8123 + 272* + 32°) log (%) + (=81 — 8122

Mathematica 12.3 output

output too large to display

22.23 Problem number 3670

/ 32/® (:104)_2/z (—2:102 + (—8z + 2z?) log(z) + 2z log(z) log (””3—4> 437/ (a:4)% (403: log(x) + (160 — 40z) log?(x
xlog3(z)

Optimal antiderivative

command

Integrate[(37(2/x)*(-2*x~2 + (-8%x + 2*x~2)*Log[x] + 2*x*Log[x]*Logl[x~4/3] + ((x74)~x"(-
1) *(40*x*Log[x] + (160 - 40*x)*Log[x]~2 - 40*Log[x]~2*Log[x~4/31))/3"x~(-1)))/(x*(x~4)~(2/x)*

Mathematica 13.1 output

/ 3%/» (a:4)_2/m (—29:2 + (—8z + 2z?%) log(z) + 2z log(z) log (”3—4> + 37V (:c4)% (403: log(x) + (160 — 40z) log?(x
xlog3(z)

Mathematica 12.3 output

3%1‘(3:4)_2/3” <3%a: - 40(%4)% log(x))
log?(z)
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22.24 Problem number 3955

/ —6log(4) + (622 — 92%) log?(z) + (61log(4) log(z) + (3z% — 3z®) log?(z)) log <4l°g(4)+(12:g2(;)2 =) log(x)) log <log (
o z2—223) log(z o 22 — 21
(—222log(4) log(z) + (—z* + 2°) log?(z)) log <41 g(4)+(120g(x)2 ) log )) log? (log (%

Optimal antiderivative

3
In (ln (ln(e—2w2+2x) T+ 8&%)) x

command

Integrate[(-6*Log[4] + (6%x~2 - 9%x~3)#*Logl[x]~2 + (6*Logl[4]*Loglx] + (3*x~2 - 3*x~3)*Log[x]~2
2xx~2%Log[4] *Log[x] + (-x"4 + x7b)*Logl[x]~2)*Log[(4*Log[4] + (2*x~2 - 2*x~3)*Log[x])/Log[x]]*

Mathematica 13.1 output

/ —61log(4) + (622 — 923) log?(z) + (61og(4) log(z) + (3z% — 323) log?(z)) log <4l°g(4)+(12: ;(;)2 =) log(z)) log (log (
o z2—223) log(z o 22— 21
(—2:1:2 log(4) log(af:) + (—.’L‘4 + :(:5) logQ(:c)) log (41 g(4)+(120g(x)2 ) log( )) log2 (log (%

Mathematica 12.3 output

3(log(256) — 2(—1 + z)z*log(z)) (log(16) + z%(—2 + 3z) log?(x))

z (~2log(4) + (=1 + z)a2log(z)) (log(256) + 222(—2 + 3z) log?(x)) log (1og (—2(—1 + z)a? + 1EL80) ))

22.25 Problem number 4166

—36 + 712" 1086(32) (_16 + 162 + 1622 4 3222 log(3x))
/ 81 + 1662x+2x2 log(3z) + er+x? log(3z)(72 _ 32x) — 72z + 162

Optimal antiderivative

T
T — % — e2?In(3z)+x

command
Integrate[(-36 + E~(x + x"2*Log[3*x])*(-16 + 16*x + 16*x~2 + 32*xx"2*Log[3*x]))/(81 + 16+E~ (2%
Mathematica 13.1 output

—36 + %127 108(32) (_16 + 162 + 1622 + 3222 log(3x))
/ 81 + 1622122 log(3z) 4 exta?log(32)(72 — 32z) — 72z + 1622

Mathematica 12.3 output

4z
9 — 4z + 4 3% ez
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22.26 Problem number 4890

/ 2+ z — 22?2 — zlog(16) + (—z + 2 + (—1 + ) log(16) — log (2?)) log (z — 22 + (1 — z) log(16) + log (?)) log
(3 —

Optimal antiderivative

In(In(In(In(z?) + (z +4In(2)) 1 —z)))) +1

command

Integrate[(2 + x - 2*x72 - x*Log[16] + (-x + x2 + (-1 + x)*Log[16] - Logl[x~2])*Loglx - x72 +
x + x72 + (-1 + x)*Log[16] - Log[x~2])*Loglx - x”2 + (1 - x)*Logl[16] + Logl[x~2]]1*Logl[Loglx -

Mathematica 13.1 output

/ 2+ — 2z% — zlog(16) + (—z + 2® + (—1 + z) log(16) — log (z?)) log (z — z2 + (1 — z) log(16) + log (z?)) log
(3 —:

Mathematica 12.3 output

1 N log (log (log (—((—1 + z)(z + log(16))) + log (z?))))

T T

22.27 Problem number 4908

/ (625 + 1500z + 1350z + 54023 + 812*) log(2) + (625 + 1500z + 135022 + 54023 + 81z?) log?(2) + €*® (422 +
(625 + 1500z + 13502 + 540

Optimal antiderivative

X

2e”
ln(2) B x<(3+%)2—ez+ln(z)>

+x

command

Integrate[((625 + 1500*x + 1350*x~2 + 540*x~3 + 81*x74)*Log[2] + (625 + 1500*%x + 1350%x~2 + 5
10%x72 + 22%x73 + 18*%x"4 + (-100*x - 170*x"2 - 96%x~3 - 18*x"4)*Log[2] + (-50*x"2 - 60*x~3 -
4%x"3 + 2%x~4 + (-4*x~3 - 2%x"4)*Log[2] - 2%x"4*Log[2]°2))#*Loglx] + (x~4*Log[2] + x~4*Log[2]"
100*x - 120*x~2 - 36%x~3)*Log[2] + (-50%x~2 - 60*x~3 - 18%x"4)*Log[2]72) + ((50%x~2 + 60*x~3
4xx~3xLog[2] - 2*x"4*xLog[2]~2))*Loglx] + x~4*Log[2]~2*Logl[x]~2),x]

Mathematica 13.1 output

/ (625 + 1500z + 135022 + 540> + 81z*) log(2) + (625 + 1500z + 135022 + 54023 + 81z*) log?(2) + €2® (42? +
(625 + 1500z + 135022 + 54C

Mathematica 12.3 output

1+ loz(2 ez (100 log(2)+60z log(2) —z2 (36 log? (2)+log(4) — 18 log(2) log(4) ) +e®z (—4+a? log(4)+xz (4—log? (4)+log(2) log(16))))
z ( + Og( ) o ((504-30z—x2) log(2)+e*x(—2+2z+z2 log(2))) (— (5+3x)? log(2) +eZx(2+x log(2)) —x2 log(2) log(x)) )

log(2)
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22.28 Problem number 5022

/ 500 — 5z% + 125log(3) + (—625 — 1251og(3)) lo;
2522 + 1023 + 24 + (—1250z — 25022 + (—250z — 5022) log(3)) log(z) + (15625 + 6250 log(3) + 6251log?(3)) lo

Optimal antiderivative

z (14 %)+ 5 (In(In(z)) — 5 — In(3)) In(z)

command

Integrate[(500 - 5%x~2 + 125%Log[3] + (-625 - 125xLog[3])*Logl[x] + (-125 + 125xLog[x])*Log[Lo
1250*x - 250%x~2 + (-250%x - 50*x~2)*Log[3])*Log[x] + (15625 + 6250*Log[3] + 625%Log[3]~2)*Lo
6250 - 1250%Log[3])*Log[x]~2)*Log[Log[x]] + 625xLog[x]~2*Log[Log[x]]~2),x]

Mathematica 13.1 output

/ 500 — 52 + 125log(3) + (—625 — 125log(3)) lo
2522 + 1023 + 24 + (—1250z — 25022 + (—2502 — 50z2) log(3)) log(z) + (15625 + 6250 log(3) + 6251og?(3)) lo

Mathematica 12.3 output

ST
z(5+ ) + 25log(x) (—5 + log (@))

22.29 Problem number 5264

/ —1000z2 — 6002 — 6202 — 30825 — 602° — 427 + (40z — 119222 — 66023 — 11242 — 608z — 1202° — 827 +

Optimal antiderivative

<ln(5) (zQ " 5Jir;(2_);:1(2_r)2> +a* + 2> i

command

Integrate[(-1000%x~2 - 600*x~3 - 620%x"4 - 308%x"5 - 60*x~6 — 4*x~7 + (40*x - 1192%x~2 - 660%
80 - 16%x - 40*x"2 - 8*x~3 + (-40 - 8*x - 20%x"2 - 4xx"3)*Log[2])*Log[5] + (-16 - 40*x~2 - 8%
16 - 20*x"2 - 4*x~3)*Log[2] - 4*Log[2]~2)*Log[5]~2)*Logl[x] + (600*x~2 + 240*x~3 + 324*x74 + 1
8%x + 680*x~2 + 252*x"3 + 624*x74 + 240*x75 + 24*x76 + (-4*x + 40*x"2 + 6xx~3)*Log[2])*Log[5]
120%x72 - 24*x73 - 60*%x"4 - 12*x75 + (-128%x"2 - 24%x"3 - 120%x"4 - 24*x~5 - 4*x~2xLog[2])*Lo
8*%x"2 - 60%x~4 - 12*x"5 - 4xx"2xLog[2])*Log[5] "2)*Log[x]~4 + (8%x~2 + 4*x~4 + (8*x"2 + 8*x"4)
126%x - 75*xx72 - 15*%x73 - x74 + (75%x + 30%x"2 + 3*x"3)*Logl[x]~2 + (-16%x - 3*x~2)*Log[x]~4 +

Mathematica 13.1 output
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$Aborted

Mathematica 12.3 output

4z%(1 + log(5)) + z*(1 + log(5))?
+ 22 (log?(2) log?(5) + 5log(4) log(5)(9 + 101og(5)) + log?(25) + log(2) log(5)(—90 — 98 log(5) + log(25))) + z*(1 -

N —800010g(5)(8 + log(16)) — 4800z log(5)(8 + log(16)) — 160x2 log(5)(188 + 2001og(5) + 5log(4)(9 + 101og(5)) -

22.30 Problem number 5265

/ 36 — €%z + 121log(2) + log?(2) + %*(1 — 12z — 2z log(2)) + €% (12 — 32z + (2 — 122) log(2) — zlog?(2)) + (72
36z + €22z 4 12z log(2) + xlog?(2) + ez (12z + 2z log (2

Optimal antiderivative

4

In(2c) —¢® — —
n(2z) —e 6 +1n(2) + e

+ In(z)?

command
Integrate[(36 - E~(3*x)*x + 12xLog[2] + Logl[2]72 + E~(2*x)*(1 - 12%x - 2*xx*Log[2]) + E"x*(12
Mathematica 13.1 output

/ 36 — €37z + 121log(2) + log?(2) + €22(1 — 12z — 2z log(2)) + € (12 — 32z + (2 — 12z) log(2) — zlog?(2)) + (72
36z + e22x + 12z log(2) + zlog?(2) + e*(12z + 2z log(2

Mathematica 12.3 output

s 24-2 log®(2) + log?(2)(—12 + log(4)) + log(16) — log(2) log(4096) + log(4) log(4096)
(6 + log(2)) (6 + e* + log(2))

+ log(x) + log?(x)

22.31 Problem number 5410

/ —525 + 25 + e =57 (320 — 240z + 6022 — 52 + e(—64 + 487 — 1222 + 23)) + ¢~ 5+¢ (—24022 + 12023 — 15
—526 + ez6 + e~ =5+¢ (320 — 240z + 6022 — 523 + e (—64 + 48z — 1222 + 23)) + e —3+e (—240z2 + 12

Optimal antiderivative

422

_x 2
<(—4+a;)e5—e + x)

xr —
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command

Integrate[(-5*%x"6 + Exx"6 + (320 - 240%x + 60%*x"2 - 5*%x~3 + E*x(-64 + 48%x - 12*x"2 + x73))/E~
5+ E)) + (-240%x"2 + 120%x”3 - 15%x~4 + Ex(48%x”2 - 24xx~3 + 3*x~4))/E~((2*x)/(-5 + E)) + (-
320*%x"3 + 132*x"4 - 23%x”5 + E*(64*x"3 - 20*%x"4 + 3%x"5))/E~(x/(-5 + E)))/(-5*%x"6 + E*x"6 + (
64 + 48xx - 12*x72 + x"3))/E~((3*x)/(-5 + E)) + (-240%x"2 + 120*x"3 - 15%x"4 + Ex(48%x"2 - 24
5+ E)) + (60*xx~4 - 15%x”5 + E*(-12*x"4 + 3*x"5))/E~(x/(-5 + E))),x]

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

2(2e+x)

e 5% (—4 + )z (26_‘;;(—8 +2)3(—4+3) + de 5 (—8 + z)3a2 + 2e 5te (—8+3)32 +de -5re 22(160 —

22.32 Problem number 5820

log(x) log(e2+:c)

€2+ + e Hlog(z)log(€*+2) (47 1og(z) +

log(x) log(e2+m)
5z — x5 + €2 (5 — I2) + 2™ (

/

Optimal antiderivative

log(z) log(52+w) log(z) log(62+:

25 — 1022 + 1123 — 224 + 25 + efe™ (€2 + ) + €2 (25 — 10z + 1122 — 223 + x4) + e2¢*°

X

In(zx) ln(z+e2)
12 — x4 e2¢%° +5

command

Integrate[(5*%x - x73 + E"2x(5 - x72) + E~(2+4E”~ (2*#E~ (Log[x] *Log[E"2 + x])))*(E"2 + x + E~(24E~
4xxxLog[x] + (-4*%E"2 - 4*x)*Log[E~2 + x])))/(256*x - 10*x~2 + 11%x~3 - 2*%x"4 + x5 + E~(4*xE~(2

Mathematica 13.1 output

/

Mathematica 12.3 output

log(z) log(62+z)

2 +x+ e2e +log(z) log(e?+x) (_4_,1: log(:c) 4+ |

26log(w) log(62+:c)
5z — 23 + €2(5 — 2?) + €% (

log(z) log(e2+z) log(z) log(e2+:

25 — 1022 + 1123 — 224 + 25 + efe™ (€2 + ) + €2 (25 — 10z + 11x2 — 223 + x4) + e2¢*°

log (52+m)

z <4e2xlog(e2+z) +log(z) log(e2+x)x(5 —z+ 1,'2) log(z) + (62 + .’L“) (:I; — 242 4 4e2° +log(z) log (e +z) (5 _

log(82+w)

pe2el”5(<7+7) 2 22°°5(<*4%) 14 10g(e2 2 2 2 2 !
5+ e2e —z+12) (4e2 gltlog(e’+2) (5 — x + z2) log(z) + (€2 + z) |  — 222 + 4e2® los!
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22.33 Problem number 5856

/ 96 + 96z — 3622 + 122?log(5) + €% (—96 — 96z + 30z* — 623 — 3z* — 12z%log(5)) +
64 + 4822 + 9z + (322 + 1223) log(5) + 472 log?(5) + €% (—64 — 4022 — 6z + (—322 — 103) log(5) — 472 log’

Optimal antiderivative

32+2xz)x

x2+x<$+2+1n(5)) +4+9

command

Integrate[(96 + 96xx - 36%x"2 + 12xx"2%Log[5] + E"x*(-96 - 96*x + 30*x"2 - 6*x~3 - 3*x"4 - 12
64 - 40%x"2 - 6%x"4 + (-32xx - 10*x"3)*Log[5] - 4*x"2*Log[5]72) + E"(2*x)*(16 + 8*x"2 + x4 +

Mathematica 13.1 output

/ 96 + 96z — 3622 + 122?log(5) + €% (—96 — 96z + 30z* — 623 — 3z* — 1222 log(5)) +
64 + 4822 + 9z + (322 + 1223) log(5) + 472 log?(5) + €* (—64 — 4022 — 6z + (—322 — 10z3) log(5) — 472 log’

Mathematica 12.3 output

3(256 + 3z° + 96x(—2 + log(25)) + z°(—12 + 9log(5) + log(25)) + 422 (56 + 41og(5)(—3 + log(25)) — 51log(25) +
(_

22.34 Problem number 6066

/ 10z — 2022 + 3023 — 20z — 225 + 1025 — 2027 + 2028 — 102° + 220 + (5z — 1623 + 522* — 6025 + 282° — 4:
x5 — 426 + 627 — 428 + 29 + (823 — 18

Optimal antiderivative

5
(4 — 2)In(3) + (z — In(z) — 22)?

% — 2z +

command

Integrate[(10*x - 20*x~2 + 30%x”3 - 20*x~4 - 2*%x~5 + 10*%x"6 - 20*x”~7 + 20%x”8 - 10*x~9 + 2%x~
32%x + 48*%x72 - 18%x73 + 2xx74)*Log[3]~"2 + (-10 + 10*x - 20%x"2 + 8%x"4 - 32*x~5 + 48%x"6 - 3
12%x73 + 36%x"4 - 36xx”5 + 12*%x76 + (-16%x + 20*x"2 - 4*x”3)*Log[3])*Log[x]~2 + (8%x"2 - 16%*x
2xx + 2*%x"2)*Log[x]"4) /(x5 - 4%x76 + 6%x”7 - 4%x"8 + x79 + (8%x"3 - 18%x"4 + 12%x”5 - 2%x76)
4xx~4 + 12%x75 - 12%x76 + 4xx77 + (-16*%x"2 + 20%x"3 - 4*x74)*Log[3])*Logl[x] + (6*x~3 - 12%x74
4xx~2 + 4xx~3)*Log[x]~3 + x*Logl[x]~4),x]

Mathematica 13.1 output

/ 10z — 20z? + 30z® — 20z* — 22° + 102° — 2027 + 202® — 102° + 2z + (5z — 1623 + 522* — 602° + 282° — 4
x5 — 426 + 627 — 428 + 29 + (823 — 18

Mathematica 12.3 output

162! log(3) — 20log(81) + 23 (—481og®(3) + 881log(81) + (84 + log(9)) log?(81) + 61og?(3)(28 + log(81)) — 24 log
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22.35 Problem number 6250

/ 2 (4z + 1622) + €®(—8z — 3222) log(3) + (4 + 1622) log?(3) + (€ (—8z — 1632) — 8z°log(3) + (—8z — 16t
(€22 (1 + 8z + 1622) + e* (—2 — 16z — 3222) log(3) + (1 + 8z + 1632) log?(3)) log?(z) + (e* (22

Optimal antiderivative

4z
zIn(x
In() (ln(3)(—gw - 14;495)

command

Integrate [(E~(2*x)*(4*x + 16%x72) + E"x*(-8%x - 32%x72)*Log[3] + (4*x + 16%x~2)*Log[3]1"2 + (E
8%x - 16%x72) - 8%x~3%Log[3] + (-8%x - 16%x72)*Log[3]72 + E"x*(8%x"3 + (16%x + 32*x~2)*Log[3]
2 - 16%x - 32%x"2)*Logl[3] + (1 + 8xx + 16%x"2)*Log[3] "2)*Log[x]~2 + (E~x*(2%x"2 + 8%x~3) + (-
2*%x~2 - 8*x~3)*Log[3])*Logl[x]~3 + x~4xLogl[x]~4),x]

Mathematica 13.1 output

/ % (4z + 163%) + €®(—8z — 322?) log(3) + (4z + 1622) log?(3) + (€22 (—8z — 1622) — 82> log(3) + (—8z — 16t
(€22 (1 + 8z + 1622) + e (—2 — 162 — 3222) log(3) + (1 + 8z + 1632) log?(3)) log?(z) + (e* (2z

Mathematica 12.3 output

42 <e2w(1+4z)+(1+4z) 1olg2((3))—ew(8z log(3)+log(9)) _ 2 (3" (—2—11z—8z%+1623)+21log?(3)+12z log? (3)+a? log?(3) (1416 log(3)) +°|
og(x

22.36 Problem number 6633

—4z — 2e3z — 622 + (10 + 4¢®) log(3) + (—6z — 2¢3x

/ (=62 — 2e3x + 622 + (6 + 2€3 — 6) log(3)) log?(x — log(3)) + (—z + log(3)) log(22z) log?(x — log(3)) + ((—122

Optimal antiderivative

X

In(22) 2
In(—In(3) + z) + ln<(63+;+3 - 3> )

command

Integrate[(-4*x - 2*%E"3%x - 6%x”2 + (10 + 4%E~3)*Log[3] + (-6%x - 2%E"3*x + 6%xx"2 + (6 + 2%E~
x + 2%Log[3] + (-x + Log[3])*Log[x - Log[3]]) + (-6%x - 2+4E"3*x + 6*%x"2 + (6 + 2*E~3 - 6%x)*L
x + Log[3])#*Log[2*x])*Log[(36 + 4*¥E~6 + E"3%(24 - 24*x) - 72*x + 36*%x"2 + (12 + 4#E"3 - 12%x)
6*%x - 2%E"3%x + 6*%x"2 + (6 + 2#E"3 - 6+*x)*Log[3])*Log[x - Log[3]]172 + (-x + Logl[3])*Log[2*x]*
12%x - 4*E"3%x + 12%x72 + (12 + 4%E~3 - 12*x)*Log[3])*Log[x - Logl[3]] + (-2*x + 2*Logl[3])*Log
6*%x — 2*E"3%x + 6*%x"2 + (6 + 2#E"3 - 6*x)*Log[3] + (-x + Log[3])*Log[2*x])*Log[(36 + 4*E"6 +
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Mathematica 13.1 output

—4z — 2¢3z — 622 + (10 + 4¢®) log(3) + (—6z — 2¢3x

/ (—6x — 2e3z + 622 + (6 + 2¢3 — 6x) log(3)) log?(x — log(3)) + (—z + log(3)) log(2z) log?(x — log(3)) + ((—122

Mathematica 12.3 output

x
log (4 (z — log(3))) + log (20 Host2e))")

2

22.37 Problem number 6675

-2+ €*(1+ (-2 —z)log(5)) + (—2z + e®zlog(5)) log(z) + (2+ e*(—1+ (2+ )

/ (222 + € (—a2 + (222 + 23) log(5))) log(z) + (4z + € (—2z + (4z + 222) log(5))) log(z) log (2+e;(””_1f;i<(52>ff)(fgg(5

Optimal antiderivative

x

+2
X + 1n<11_112(z_)z>

command

Integrate[(-2 + E"x*(1 + (-2 - x)*Log[5]) + (-2*%x + E~x*x*Log[5])*Log[x] + (2 + E~x*(-

1 + (2 + x)*Log[5]))*Log[x] *Log [ (E"x*Log[5]*xLog[x])/(2 + E"xx(-1 + (2 + x)xLog[51))1)/((2xx2
x72 + (2%x72 + x73)*Log[5]))*Logl[x] + (4*x + E"x*(-2xx + (4*x + 2*x~2)*Log[5]))*Log[x]*Log[(E
1+ (2 + x)*Log[56]1))] + (2 + E"xx(-1 + (2 + x)*Log[5]))*Log[x]*Log[(E~x*Log[5]*Log[x])/(2 + E
1+ (2 + x)*Logl51))]172),x]

Mathematica 13.1 output

—2+€e*(1+ (-2 —z)log()) + (—2z + e*zlog(5)) log(z) + (2 + e*(—1 4+ (2 + )

/ (222 + e® (—x2 + (222 + z3) log(5))) log(z) + (4z + €® (—2z + (4z + 2x2) log(5))) log(zx) log (2+efz_lc£i((52)_}_c;g)(§g(5

Mathematica 12.3 output

x

eZ log(5) log(z
 + log <2+ez(—1§-((2)+§)(lo)g(5)))
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22.38 Problem number 6680

iz iz x 2T
/e‘7+$2_25 * (a?) (62(1 +22%) + 95 (z?) & (—8z — 4z log (25:E2))> dx

Optimal antiderivative

4z 1n(25m2)e_2 2
e~ +z“—5
command

Integrate[E~ (-7 + x72 - 257 ((4*x)/E"2)*(x72) "~ ((4%x)/E~2) )*(E"2%(1 + 2*x72) + 257 ((4*x)/E"2)*(
8*x - 4xx*Log[25%x~2])),x]

Mathematica 13.1 output

4z 4z T 2z
/6_7'””2_25 * (a?) (62(1 + 21,‘2) + 25:72 (:v2) & (—89: —4zlog (259:2))) dz

Mathematica 12.3 output

4z
&2

2 % 2
e—5+:c —25e (a: ) T

22.39 Problem number 6838

/ 4z — 532 — 823 + 10z* + (—z + 22°) log(5) + <4x — 1022 + €% (40 — 100z — 10log(5)) — xlog(5)> log <e_"’”2 (]
10e®® +

Optimal antiderivative

(4 — 5z — In(5)) ln(lO + xe_w2> x

command
Integrate[(4*x - 5*x72 - 8%x73 + 10*x"4 + (-x + 2*x7~3)*Log[b] + (4*x - 10*x"2 + E"x"2%(40 - 1

Mathematica 13.1 output

/ 4z — 522 — 823 + 102% + (—z + 22°) log(5) + (4:1: — 1022 + €% (40 — 100z — 10log(5)) — aclog(5)) log (e—wz (1
10e*” + z

Mathematica 12.3 output

—z(—4 + 5z + log(5)) log (10 + e“mzw)
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22.40 Problem number 7310

—108 + 14423 + 225 + e 1% (—54 + 7223 + 2%) + (717 (97 — 242 + 1627) + e~ 1t"2" log(z)) log (w
/ 9z — 2424 + 1627 + 27 log(x)

Optimal antiderivative

32 Cia
ln(ln(:c)-l— (4—I3> ) (2+e7117)
command

Integrate[(-108 + 144*x~3 + 2*x"6 + E~(-1 + x)*(-54 + 72*%x"3 + x76) + (E"(-1 + x)*(9%x - 24*x
1 + x)*x"T*Log[x])*Log[(9 - 24*x~3 + 16%x~6 + x"6*Logl[x])/x"6]1)/(9*x - 24*x~4 + 16%x~7 + X T*

Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

(3—423%)°
26

—12elog(z) + €® log < + log(a:)> + 2elog (9 — 2423 + 1625 + 2% log(z))

e

22.41 Problem number 7387

/ 18023 — 120z*log(3) + €2*(200x — 60022 + 200z°log(3)) + €*(3602% — 120z3 — 180z* + (—200z3 + 60z* + 6(
922 — 2723 + 9z log(3) + €2 (25 -

Optimal antiderivative

4(e® —In(z(zIn(3) — 3) + 1))z
oy

command

Integrate[(180%x~3 - 120*x~4#Log[3] + E~(2*x)*(200*%x - 600%x~2 + 200*x~3*Log[3]) + E~x*(360%*x
200*x~3 + 60*x"4 + 60*x~5)*Log[3]) + (-60%x"2 + 180*x~3 - 60*x~4*Log[3] + E"x*(-200%x + 700*x
200%x~3 + 100%x74)*Log[3]))*Logl[1l - 3*x + x"2xLog[3]]1)/(9%x"2 - 27*x"3 + 9*x"4xLog[3] + E~ (2%

Mathematica 13.1 output

/ 180z — 120z log(3) + €2*(200z — 600z + 200z log(3)) + €7 (360x% — 120z — 180z* + (—200z> + 60z* + 6(
922 — 2723 + 924 1og(3) + €2 (25 -

Mathematica 12.3 output

422 (5 — 15z + x%log(243)) (e” — log (1 — 3z + z?1og(3)))
(5€® + 3x) (1 — 3z + z21log(3))
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22.42 Problem number 7414

2(42% +2% +log (g5i%er ) )

e pre R (ex(—24x——6x2)4—(—640—Fex(—48—-18x)——2401010g(16£i;>)
/ 6403 4 320z 4 4025 + e® (483 + 24z + 3x5)

i

Optimal antiderivative

5
21n<ex+40>
_ N~ T3/

2o+ (4+x)x
e T
command

Integrate[(E~((2*(4*x"2 + x~3 + Logl[15/(40 + 3*#E"x)]))/(4*x"2 + x73))*(E"x*(-24*x - 6*x~2) +
640 + E"x*(-48 - 18*x) - 240#*x)*Log[15/(40 + 3%E"x)]))/(640%x"3 + 320*%x"4 + 40*x~5 + E"x*(48%

Mathematica 13.1 output

2 (4zz+zs+log(40_’1>$))

e e (€7 (~242 — 62%) + (~640 + €7(—48 — 182) — 240z) log ( 1515+ ) )
d
/ 64023 + 320z + 402° + e® (4823 + 24z + 329)

X

Mathematica 12.3 output

2
2 1 z2(4+a)
15220 2 — —
¢ <4o+4mw>

22.43 Problem number 7882

dz

J/ 120z% — 120z log (%) + 120z log? (%)
472 — 423 + 24 + (4z — 222) log? () + log* (%)

Optimal antiderivative

60x
JarzN2
L(E )" _ x+2
command

Integrate[(120*%x72 - 120*x*Log[x/4] + 120*x*Logl[x/4]172)/(4%x72 - 4*x"3 + x74 + (4*x - 2*x"2)*
Mathematica 13.1 output

$Aborted

Mathematica 12.3 output

120z2
2(—2+ z)z — 2log? (%)
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22.44 Problem number 8195

/ —12+ e””(—3 — 3z — :1:2) + (63”” (6:c + 2x2) +e% (243: + 83:2)) log <7163";4;z) + (63”” (Gw + 2m2) +e% (24ac + 83:2)
(122 + 422 + * (3z + 2?)) log (%) + (122 + 422 + ® (3 + 22)) log (—105(3))

e _1In <1n<h19(”3)> + ln<4‘?:_:_xl6>>

Integrate[(-12 + E"x*(-3 - 3%x - x72) + (E7(3*x)*(6%x + 2¥x72) + E~(2*x)*(24*x + 8*x~2))*Logl

Optimal antiderivative

command

Mathematica 13.1 output

/ —12 4+ €%(—3 — 3z — z2) + (€37 (6z + 23?) + €2%(24z + 82?)) log (%) + (e3%(6z + 2z%) + €2%(24z + 82?)

(12 + 422 + ¢ (32 + 22))log (1555 ) + (120 + da? + ¢* (32 + 22)) log 12 )

Mathematica 12.3 output

44 e® 4z

2z

—1 I I

o o (1 (515 ) 4108 (1))

22.45 Problem number 8361

2(23+25 1og(2)) 3423 10g(2)

S\ TE oY) 2 +z° log(2)
/ 120210g(2) + 3¢/722log(2) + 3¢ ©5@  x2log(2) + e= (5 + 1202) log(2) + € 15 (15304 — 6e=z2log(2

2(m3+13 108;(2)) 23423 log(2)

12221og(2) + 12ez 22 log(2) + 3¢2/22log(2) + 3¢~ ©e®  22log(2) +e 1oe®@ (—12902 log(2) -

Optimal antiderivative

5
1 z2(z In(2)+x)
3lez —e 1® +2

+x

command

Integrate[(12*x~2*Log[2] + 3*E~(2/x)*x"2xLog[2] + 3*E~((2*(x~3 + x"3*Log[2]))/Log[2])*x~2*Log
1*(5 + 12*xx~2)*Log[2] + E~((x~3 + x~3xLog[2])/Log[2])*(15%x~4 - 6*E~x~(-1)*x"2%Log[2] + (-
12%x~2 + 15*x~4)*Log[2]))/(12%x"2%Log[2] + 12*#E~x~(-1)*x"2xLog[2] + 3*E~(2/x)*x"2*Log[2] + 3%
12xx~2+Log[2] - 6*E~x"(-1)*x"2xLog[2])),x]

Mathematica 13.1 output
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2 (z3 +z3 log(2)) z3+z3 log(2)

/ 122%1og(2) + 3e2/x%log(2) + 3¢~ @@  z?log(2) + e (5+1222) log(2) + & =@ (15:164 — bes a2 log(2

2((23+23 log(2)) 23423 log(2)

1272 log(2) + 12ez 22 log(2) + 3e2/a2log(2) + 3¢ ©e®@  z2log(2) +e 1oE® (—12352 log(2)

Mathematica 12.3 output

15 (2 + e%) z4(1 +1og(2)) + ez log(32)

E 3z +
3 (2 ter—e” (”ml(w)) (e% log(2) + a* (6 + €2 (3 +log(8)) + log(64) ) )

22.46 Problem number 8653

/ 2% 1log?(3) — 4z log®(3) + (—22° log(3) + 14z31log?(3)) log(z) — 1225 log(3) log?(z) + 227 log®(z) p
x
—81log3(3) + 1222 1og?(3) log(x) — 6x41og(3) log?(x) + 6 log3(z)

2
- T
T T h@e?
- lnw(3a): +2

Integrate[(2*x~3%Log[3]"2 - 4*x*Log[3]~3 + (-2*x"5xLog[3] + 14*x~3*Log[3]"2)*Log[x] - 12%x~5%
8*Log[3]~3 + 12*x~2*Log[3] "2*Log[x] - 6*x~4*Logl[3]*Log[x]~2 + x~6xLogl[x]~3),x]

Optimal antiderivative

command

Mathematica 13.1 output

/ 222 log?(3) — 4z log®(3) + (—22° log(3) + 1423 log?(3)) log(z) — 122° log(3) log?(z) + 227 log3(x) p
x
—81log3(3) + 1222 1log?(3) log(x) — 624 log(3) log?(x) + 26 log®(z)

Mathematica 12.3 output

z? (8 log?(3) log®(9) — z°(log?(3) + log(3) log(9) — log?(9)) + 4z%log?(9) (log?(3) — log(3) log(9) + log?(9)) + z*(
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22.47 Problem number 8762

/ =5z + 622 — 23 + (5z — 622 + z3) log(5) + (52 — 622 + 23) log(5 — ) + (€5 (—15z + 182 — 3z3) + €5 (152 —

Optimal antiderivative

2

(.’L‘ ln(m_g%) + a:e—5)2

command

Integrate[(E"15%(10 - 24*x + 6%x~2) + E"15%(-10 + 22%x - 4*x~2)*Log[5] + E"15%(-10 + 22*x - 4
B¥x + 6%x”2 - x73 + (6xx - 6%x72 + x"3)*Log[b] + (5*%x - 6*x"2 + x"3)*Logl[5 - x] + (E"5*(-
16%x + 18%x72 - 3%x73) + E"5x(15*x - 18%x72 + 3*x"3)*Log[5] + E"5x(15*x - 18*x~2 + 3*x~3)#*Log
x + x72)/(-1 + Log[5] + Logl[5 - x])] + (E710%(-15%x + 18%x~2 - 3*x~3) + E"10*(15%x - 18%x~2 +
x + x72)/(-1 + Logl[5] + Logl[5 - x])]1°2 + (E"15%(-5%x + 6*x"2 - x73) + E"15%(5*%x - 6*x"2 + x73
x + x72)/(-1 + Log[5] + Log[5 - x])]173),x]

Mathematica 13.1 output

/ —5z + 622 — 23 + (5z — 622 + 23) log(5) + (5 — 622 + z3) log(5 — =) + (5 (—15x + 1822 — 3x3) + €5 (15 —

Mathematica 12.3 output

e10

( 1+ €Slog (—1+1c(>g_(1—+5?)—z5+5‘)) ) ) 2

22.48 Problem number 8818

/ -2+ z+ ((—12+ 7z) log(3) + (12 — 7z) log(z)) log(— log(3) + log(x)) i

(—25627 4 25628 — 6427) log(3) + (25627 — 25628 + 6429) log(x)

Optimal antiderivative

In(In(z) — In(3))
646 (—2 + x)

command

Integrate[(-2 + x + ((-12 + 7*x)*Log[3] + (12 - 7*x)*Logl[x])*Log[-Log[3] + Loglx]1)/((-
256%x"7 + 256%x78 - 64*x"9)*Log[3] + (256*x~7 - 256*x~8 + 64*x~9)*Logl[x]) ,x]

Mathematica 13.1 output
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dzr

/ -2+ z+ ((—12+4 7z)log(3) + (12 — 7z) log(z)) log(— log(3) + log(x))
(—256z7 + 25628 — 6429) log(3) + (25627 — 25628 + 6427) log(z)

Mathematica 12.3 output

log (log (35))
64(—2 + x)xb

22.49 Problem number 9331

/ —321log(3) + 321log(3) log (%) + (—8 + 16z) log(3) log? (%) — 8log(3)log? (%) log(z)
(—4$ log (%) 2 10g2 (%) n w10g2 (%) log(x)) (16z2+8z3 log (%) +a* log? (2)+(—8a2 10g(%)—2z3 log? (%)) log(z)+=2 lo;

og (3

Optimal antiderivative

command

Integrate[(-32*Log[3] + 32*Log[3]*Logl[x/3] + (-8 + 16%*x)*Log[3]*Logl[x/3]"2 - 8*Log[3]*Logl[x/3
4xx*xLog[x/3] - x"2*Log[x/3]72 + x*Logl[x/3] 2*Logl[x])*Log[(16*x~2 + 8*x~3*Logl[x/3] + x"4*Loglx
8*x~2*xLog[x/3] - 2*x~3%Log[x/3]1°2)*Log[x] + x~2xLog[x/3] 2*Logl[x]~2)/Logl[x/3]172]1"2),x]

Mathematica 13.1 output

/ —32log(3) + 32log(3) log (£) + (—8 + 16z) log(3) log® (Z) — 81log(3) log? (%) log(z)
224823 lo z4log? (£ x2o£—x3o og(z)+z? lo
(~4zlog (3) — a?log? (5) +zlog? (%) log(z)) log? ( %+ 5= 8R4t o () (82 ;3’ 2o oe (1)) sl o

“(3

Mathematica 12.3 output

41log(3) (—4 — log(81) + log? (2) (—1 + 2z — log(z)) + 4log(z))
(—4+4log () +1og? (£) (-1 + 2z — log())) log ( ? (4+1og(5) (v—log(z))) )

log()

22.50 Problem number 9462

/ 8z — 9log(2) + (—2z +21lo
—492 + 2822 — 423 + (49 — 28z + 422) log(2) + (—4x + 4log(2)) log?(x) + (—14z + 422 + (14 — 42) log(2)) log

Optimal antiderivative

T
" In(—2In(2) 4 22) — 2In(z) — 2z + 7
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command

Integrate[(8*x - 9xLog[2] + (-2xx + 2xLog[2])*Log[x] + (x - Logl[2])#*Logl[2*x - 2*Log[2]])/(-
49%x + 28*x72 - 4*x”~3 + (49 - 28*x + 4*x"2)*Logl[2] + (-4*x + 4*Log[2])*Logl[x]~2 + (-

14*x + 4xx”2 + (14 - 4*x)*Log[2])*Log[2*x - 2*Log[2]] + (-x + Log[2])*Log[2*x - 2+Log[2]]1"2 +
28 + 8xx)*Log[2] + (4*x - 4xLogl[2])*Logl[2*x - 2xLog[2]])),x]

Mathematica 13.1 output

/ 8z — 9log(2) + (—2z +21o
—492 + 2822 — 423 + (49 — 28z + 422) log(2) + (—4x + 4log(2)) log?(x) + (—14z + 422 + (14 — 42) log(2)) log

Mathematica 12.3 output

z(2z — log(4))
2(z —1og(2))(—7 + 2z + 21og(z) — log(2z — log(4)))

22.51 Problem number 9582

/ —16z — 1622 log(2) + (—20 + 20z — 4z3) log?(2) + (16z1o
64z — 3272 + 423 + (—80z + 8422 — 3223 + 424) log(2) + (252 — 4022 + 2623 — 8z + 25) log?(2) + ((—64z +

Optimal antiderivative

4

5
' _4az-4
ﬁ-l—m—ln(—x)

command
Integrate[(-16*x - 16*%x~2*Log[2] + (-20 + 20*x - 4*x~3)*Logl[2]~2 + (16*x*Log[2] + 8*x~2x*Log[2
x] - 4*xx*Log[2] ~2xLog[-x]"2)/(64*x - 32*x”2 + 4%x~3 + (-80*x + 84*x~2 - 32%x~3 + 4*x~4)*Logl[2
64*x + 32*xx72 - 4*x"3)*Log[2] + (40*x - 42*x"2 + 16%x”3 - 2xx74)*Log[2] “2)*Log[-x] + (16x*x -
x]72),x]

Mathematica 13.1 output

/ —16z — 1622 log(2) + (—20 + 20z — 4z3) log?(2) + (16z1o
64z — 3272 + 423 + (—80z + 8422 — 3223 + 424) log(2) + (252 — 4022 + 2623 — 8z + 25) log?(2) + ((—64z +

Mathematica 12.3 output

4(—z*1og®(2) + 22 log(2) (5log?(2) — log(4) + log(2) log(16)) + z2(—151og®(2) — log®(2)(—2 + log(16)) + log?(
(z31og?(2) — log?(1
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22.52 Problem number 9617

5+e?+e?” —3z+4 log(2)

d
5z + e%x + %’z — 322 + 4z log(2) v

/ (10 +e7(2 - 22) + e (2 — da?) + 8log(2)) log ( 1o )

Optimal antiderivative

2
ln( i - z2>
n(2) - F+3+5+7

command
Integrate[((10 + E"x*(2 - 2*x) + E"x"2%(2 - 4xx”2) + 8*Log[2])*Log[(4*x)/(5 + E°x + E"x"2 - 3
Mathematica 13.1 output

(10 +e™(2—2z) + €™ (2 — 4a?) + 810g(2)> log (5+ez+ex2 b (2)> ;
/ 5z + e%x + e’z — 322 + 4x log(2) *

Mathematica 12.3 output

9 4z
2 4log(2)
e+ e — 3345 (1+ 152

log

22.53 Problem number 9713

dx

/ 42 + 144z + 10822 + 3 2275 () 2/% 24 1 920/3(1)*/® (5122 4 7023 + 23 log (%))
48 + 144z + 10822 + 3 2275 (L)*/% 24 4 222/3 (1)) (4822 + 7223)

Optimal antiderivative

X

4
In( 4
emn( )

413z +e 3 x22+2

command

Integrate[(42 + 144*x + 108*x72 + 3%27(2 + (4*x)/3)*(x~(-2))~((2*x)/3)*x"4 + 27 ((2*x) /3)*(x~(
2))"(x/3)*(51*x~2 + T70*#x"3 + x"3*Logl[4/x72]))/(48 + 144+x + 108*x72 + 3*27(2 + (4#*x)/3)*(x"(-
2))7((2%x) /3)*x~4 + 27 ((2*x) /3)*(x~(-2)) " (x/3)*(48*x~2 + 72%x73)),x]

Mathematica 13.1 output
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dx

/ 42 + 144z + 10822 + 3 2275 (1) 2/% 24 1 920/3( 1)/ (5122 4 7023 + 23 log (%))
48 + 144z + 10822 + 3 2275 (L)*/% 24 4 222/3 (1)) (4822 + 7223)

Mathematica 12.3 output

1 4 1
O\ 2z/3 (1 \~1t+5
2+ 2%/3 (%) + 3z

22.54 Problem number 10072

—700 + e%(—125+l45z—16m2+25mlog(3z)) (25 — 170z + 32$2 — 925 10g(3.’17))
/ 19600 — 14006%(_125+145x_16m2+25z log(3:1:)) + 256%(—125+145z—16x2+25m log(3m))

Optimal antiderivative

T
eTHite In(3z)—( %’” -3) 2 — 98

command

Integrate[(-700 + E~((-125 + 145%x - 16%x~2 + 25*x*Log[3*x])/25)*(25 - 170%x + 32*x~2 - 25%xx*
125 + 145%x - 16%x~2 + 25xx*Log[3*x])/25) + 25%xE~((2*%(-125 + 145%x - 16%x~2 + 25*x*xLog[3*x]))

Mathematica 13.1 output

—700 + e25 (~120+1450-162%+25210g(32) (25 — 170z + 3202 — 252 log(3x))
/ 19600 — 1 400621—5(—125+145x—16x2+25x log(3z)) 4 95 e%(—125+145x—16x2+25x log(3z))

Mathematica 12.3 output

1622
St g

6x2
28¢5+ %% _ 3292/5

22.55 Problem number 10272

/ 6% — 422 log(2) + e (—162° + (—162® + 32z%) log(2) + (2022 — 2423) log?(2) + (—8z + 822) log3(2) + (1 — 2
22 + e® (823 — 822log(2) + 2z1og?(2)) + €2* (1624 — 3223 log(2) +

Optimal antiderivative

4z 9

T 4x
4"+ @y
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command

Integrate[(6+%x73 - 4*x~2xLog[2] + E"x*(-16*x"5 + (-16%x"3 + 32%x"4)*Log[2] + (20%x"2 - 24*x"3
8*x + 8*x~2)*Log[2]~3 + (1 - x)*Logl[2]74) + E~(2*x)*(-32*%x"5 + 64*x"4xLog[2] - 48*x~3xLog[2]~

Mathematica 13.1 output

/ 623 — 422 log(2) + €% (—162° + (—162° + 322%) log(2) + (2022 — 2423) log?(2) + (—8z + 822) log®(2) + (1 — =
22 + e (823 — 822log(2) + 2z1og?(2)) + e2¢ (1624 — 3223 log(2) +

Mathematica 12.3 output
x(—x

N 642" — log®(2) + z1og”(2)(8 + log(2)) — 6425(—1 + log(8)) — z%log?(2) (410g?(2) + log(4) + 21og(2)(9 + log(16
(2z — log(2))? (222 — z(—2 + log(2)) + log(2)) (z +
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