Mathematica 11.3 Integration Test Results

Test results for the 142 problems in "4.7.6 fA(a+b x+c x"2) trig(d+e
x+ xA2)An.m"

Problem 1: Unable to integrate problem.

JFC (@0 sin[d+ex]" dx

Optimal (type 5, 107 leaves, 2 steps):

) en+1bcLlog[F
,({(17e21(d+ex)) " F¢ (0% Hypergeometric2Fl[-n, - +1 gl ])
2e
1 1bclLog[F .
[Z—n—w , @2t dedlsinid v ex]” /(J‘len—bcLog[F])

e

Result (type 8, 20 leaves):

JFC (@bX) gin(d + e x]" dx

Problem 7: Result more than twice size of optimal antiderivative.

JFC (@bX) cscd + e x]3 dx

Optimal (type 5, 137 leaves, 2 steps):

Fc(@abx) Cot[d+ex] Csc[d+ex] bcF®(@®bx Csc[d+ex] Log[F]

_ len (d+e x) FC (a+b x)
2e 2¢e? e?
e-ibclogl[F 1 ibcLogl[F
Hypergeometric2F1[1, —g[}’ ~ |3 ibclogF] , e @] (eiibclog[F])
2e 2 e

Result (type 5, 450 leaves):



2 | Mathematica 11.3 Integration Test Results for 4.7.6 fA(a+b x+c x"2) trig(d+e x+f x~2)~n.nb

+b d_ ex]?
Feevexcse[ 2+ )" pcpacvexcscld) Log[F)
- - +
8e 2e?

. d 2
Fc (a+bx) Csc[d] (e2+b2 c? Log[F]Z) Fac bCXSec[; n %]
+

2bce?Log|F] 8e

L bcLog[F 1 bclLog[F
(Ji Fc (a+bx) (e* +b?c? Log[F]?) (1+Hyper‘geometr‘ic2F1[1, L gLFl , 1- = glF) s
e e

Cos[d+ex] +iSin[d+ex]| (-1+Cos[d] +jSin[d])])/

(2bce?Log[F] (-1+Cos[d] +iSin[d])) - []‘1 Fe (259 (e? 4+ b% c? Log[F]?)

. ibclog[F] ibclog[F] .
[1—Hyper‘geometr‘1c2F1[1, - , 1- , —Cos[d+ex] - 151n[d+ex}]
e e

<1+Cos[d}+jsin[d])) /(ZbceZLog[F] (1+Cos[d] +iSin[d])) +

chaC*b”Csc[g} Csc[§+ €] Log[F] sin[€*] bcF2 <X Log[F] Sec[g} Sec[§+ ex] sin[€X]

4 e2 4 e2

Problem 10: Unable to integrate problem.

JFC (@+bX) cos[d + e x]" dx

Optimal (type 5, 107 leaves, 2 steps):
- ( { (1+e?t (dex)) M pe(abX) Cos[d + e x]" Hypergeometric2F1[-n,

en+1ibclogl[F 1 1 bclLog[F ;
en-+i glF) 1(, ,_ibclog(Ff] J_e21<d+e><>]]/(jlen—bcLog[F])
2e 2 €

Result (type 8, 20leaves):

JFC (a+bX) cos[d + e x]" dx

Problem 14: Unable to integrate problem.

JFC (a+bx) sacd + e x] dx

Optimal (type 5, 84 leaves, 1step):

.

ie+bclog[F]

e-ibclog[F]
2e

ibclog[F]

2 et (@reX) Fe (@0 Hypargeometric2F1|1, 21 (dvex) ]

1
2
Result (type 8, 18leaves):

JFC (@abX) sacd + e x] dx
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Problem 16: Unable to integrate problem.

JFC (a+bx) sacd + e x]3 dx

Optimal (type 5, 141 leaves, 2 steps):

. e-1bclog[F 1 1bcLog[F )
- gl (dvex) pc (atbXx) Hyper‘geometr‘icZFl[lJ —gﬁ, 3- ibcloglf] , et (‘“eX)]
e? 2e 2 e
. bcFC(@bX | og[F] Sec[d+ex] FC<(@PX Sec[d+ex] Tan[d+ e x]
(ie-bclog[F]) - +
2 e? 2e

Result (type 8, 20leaves):

JFC (3+bx) Sac[d + e x]3 dx

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

Je‘ (@bX) Tan[d + e x] dx

Optimal (type 5, 78 leaves, 4 steps):

i ec (asbx) 21 e (0% Hypergeometric2F1[1, - 126, 1 LbC @21 (diex) |
- +

bc bc

Result (type 5, 166 leaves):
ibc ibc

2e 2e

g€ (a+bx) [2 bce?t (9*¢X) Hypergeometric2F1[1, 1 -

(bc+21‘1e)

1-e?*%+2e? 4 Hypergeometric2Fi|1, ——ibc: 1- ibc’ _e”(m”)]])]/
2e 2e
(bc(ibc-2e) (1+e2%9))

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

Jec (3+bX) cot [d + e x] dx

Optimal (type 5, 76 leaves, 4 steps):

i e (abx) 21 e (3% Hypergeometric2F1|[1, - jlzbc , 1 22E, g2i(drex) ]
e

bc bc
Result (type 5, 163 leaves):

. ibc ibc .
e€ (@+bx) [2 ibce?* (9% Hypergeometric2F1[1, 1 - 2 - @2t (drex) ]y

B )

2e 2e

i (bc+21‘1e)

1+e?i9-2 ¢ 9 Hypergeometric2Fl |1, - R ‘E”(MX)}))]/
2e 2e
(bc(bc+2ie) (-1+e?*%))
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Problem 26: Unable to integrate problem.

JFC (@a+bX) gsac[d + e x]" dx

Optimal (type 5, 100 leaves, 2 steps):
1

1+e21‘1(d+ex))n Fac+bcx
ien+bclog[F]

en-1ibcLog[F 1 ibclog[F )
Hypergeometric2Fi|[n, glF] , = |2+n- ibcloglfl , 2t e I secid+ex]"
2e 2 e

Result (type 8, 20 leaves):

JFC (@abX) sacd + e x]" dx

Problem 27: Unable to integrate problem.

JFC (@bx) csc[d+ex]"dx

Optimal (type 5, 102 leaves, 2 steps):

_ 1 (176—21'1(d+ex))ﬂFac+bcxcsc[d+ex}n
ien-bclLog[F]

en+1ibclog[F 1 ibclLog[F .
Hyper‘geometr‘icZFl{n, glF) , —2+n+ ibcloglF] , e 2t (d+ex)]
2e 2 e

Result (type 8, 20leaves):

JFC (@bX) cscd + e x]" dx

Problem 63: Result more than twice size of optimal antiderivative.

Jex Csc[e*] sec|e*]| dx

Optimal (type 3, 5leaves, 3 steps):
Log[Tan[e*]]

Result (type 3, 21 leaves):

2 [_i Log[Cos[e*] ] + i Log[Sin[e*] ]

Problem 70: Result more than twice size of optimal antiderivative.
Jex Sec|[e*| dx

Optimal (type 3, 5leaves, 2 steps):
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ArcTanh[Sin|e*] |

Result (type 3, 41 leaves):

X X X X

,Log[Cos[%] —Sin[%“ +Log[Cos[%} +Sin[%“

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

Jfa*”z Sin|d +ex+1‘:x2}3 dx

Optimal (type 4, 377 leaves, 14 steps):

3ie 1d7471f74cL0g[ﬂ fa /7T EI"‘F[ ie+2x (if-clog[f])

2+/1f-clog[f]
16V 1if-clog[f]

3ido— % ) .
i i s[ifcuole]] £a /_7T Epf{31e+2x(31f—cLog{ﬂ)
2+/31if-clog[f]

1631 f-clog[f]

e

3 elmmfa \/;Erfi[jedx (i f+cLlog[f]) ]

2+/1f+clog[f]
n
16 /i f +clLog[f]
3idi— 2 , ,
ie 4(3ificLog[f]) fFa \/; Er‘fi[“e*zx(hﬂc Log[f1)
2+/31f+clog[f]
16\/311-F+cLog[f]
Result (type 4, 3003 leaves):
o/
S L ~1)Y* (e+2fx-2icxLog[f
{27 (-1)3* e “lrrcwslil) £3 Cos [d] Erfi| (-2) ™ fe- 8lfl) | Vf-iclog[f] +
2+ f-1clog[f]

ie?

P ~1)Y* (e+2fx-21icxLog[f
27 (*1)1/4(:@ 4[f-icloglf]) £2 COS[d] EI’"Fi[ ( ) (e+ X icxlogl J)

2/ f-1clog[f]
Log[f] VF-1icLlog[f] -3 (-1)**c?e *[~<lfl] £ Cos[d]
(-1)"* (e+2fx-21icxLog[f])
2+ f-1clog[f]
P ~1)Y* (e+2fx-2icxLog[f
3(—1)1/4C3‘e 4(\f—chog[fHCos[d} EI’"Fl[( ) ( gl ])
2+ f-1clog[f]

91ie?

Log[f]3+/f-iclog[f] +3 (—1)3/4e7“(3“’““"g[*]) f3 Cos[3d]

]

Erfi|

| Log[f12+/f-1iclog[f] +

]
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e s - 5 L P o eie
( ) ( e+ X-21icxLlog| }>]\/3ffchog[f] 7<71>1/4ce4(3f—1‘1cwg[1‘]’)

Erfi|

2+/3f-1iclog[f]
1)Y* (3e+6fx-21icxLog[f])

f2Cos[3d] Er‘-Fi[( | Log[f] \/3f-1iclog[f] +

2+V3f-1iclog[f]

S L — _1)¥4 (3 6Fx_2i Log [ f
3 (-1)¥t P e #hricld] 'FCoS[3d]Er'-Fi[( | (3er6fx-2icxloglf])

]

2\/3-F—1'LcLog[ﬂ
9ie?

Log[f]>+/3f-1iclog[f] - (- 1)1/4C3e a[3ficioelfl] Cos[3d]

(71)”4 (3e+6Ffx 2icxLloglf])

Erfi|

| Log[f13+/3f-icLog[f] +

2+/3f-1clog[f]
Lef (-1)%* (e+2fx+2icxLog[f])

27 (-1)V* eslriewsldl) £3 Cos [d] Erfi
2+/f+1clLog[f]

L ~1)¥* (e+2Ffx+2icxLlog[f
27 (_1)3/4Ce4!FnCLog .FZCOS[ ]Er‘fi[< > < g[ ])
2+/f+1clog[f]
Log[f] Vf+1iclog[f] +3(71)1/4czemeos[d]

(_1>3/4 (e+2fx+2icxlog[f])

| VFriclog[f] -

]

2

Erfi| | Log[f12+/f+iclog[f] -
2+/f+1clog[f]
ie (-1)** (e+2Ffx+2icxLog[f])

3 (—1)3/4C3<e (Ficwesle]] Cos [d] Erfi|

]
2+/f+1clog[f]

91ie?

Log(f]*/F+iclog[f] -3 (-1)¥*e*lriculd] £ Cos[3d]

4 (3e+6Ffx+2 L o
1)¥* (3e+6fx+2icxLlog[f]) | V3Fricloglf] + (-1)%%cerlrewsir]

Erfi| -

2+/3f+1clog[f]

P — (-1)** (3e+6Ffx+21icxLog[f])

} Log[f] \/3-F+chLog[-F} -

2\/3-F+JicLog[f]

9ie? 3/4 .
3 (-1)Y/% 2 e* (e ] £ Cos[3d] Erfi (-1)>* (3e+6Ffx+2icxLog[f])

]

2\/3-F+J'1cLog[-F]
9ie?

Log[f]2/3f+1iclog[f] + (—1)3/4c3 e*[ficwsld]] Cos[3d)]

( )3/4 <3e+6'Fx+21ch0g['F]>

Erfi| | Log[f1®/3f+iclog[f] +

2+/3f+1clog[f)

 — ~1)Y* (e+2fx-21icxLog[f
27 (-1)1/4 o [¢-icrogle \-F3Er‘-F1[< )" [er2fx-2dcxlogl H]\/-F—JicLog['F] Sin[d] +
2+ f-1clog[f]
e ~1)Y* (e+2fx-2icxLog[f
27 (-1)¥* ce #lriculs JfZErf1[< [ [er2fx-2icxLog] 1>]Log[ﬂ \f-1iclog[f]
2+/f-1clLog[f]
Le (-1)¥* (e+2Ffx-2icxLog[f])

Sin[d] +3 (-1)"*c?e (s cLogl] | FEPFi]

]
2+/f-1clog[f]
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ie?

Log[f]2+/f-1iclog[f] Sin[d] +3 (-1 )3/4c3e a(ficiogle])

(-1)"* (e+2fx-21icxLog[f])

2+/f-1clog[f]

Erfi|

| Log[f]*+/f-1cLog[f] Sin[d] -

i e?

3/4
. (71>3/4 ] £ Er-Fl[ (71) (e+2fx+21chog

2+f+iclog[f]
(—1)3/4 (e+2fx+2icxLlog[f])
2+/f+iclog[f]
Let (-1)** (e+2fx+21icxLog[f])

Sin[d] -3 (-1)°* cZes(resldl] £EPFi|
2+ f+1clLog[f]

ie?

Log[£]2+/F+1icLog[f] Sin[d] -3 (-1)4c3eslr el
(—1)3/4 (e+2fx+21icxLog[f])

2+/f+1clog[f]

9ie?

_ < )1/4(
3 (-1)Y%e pricsld) £2EPFi]
2+/3f-1iclog[f]

o eie _1)Y4 (3 6Fx_2i L P
Sin[3d]7<,1>3/4c(e 4(3¢-icLog[f J'FZEI"'Fl[< ) ( e+ X icxLlogl ]>

>}\/-F+1cLog Sin[d] -

ie?

27 (-1)M* ceslrresldl) F2Epfi]

} Log[f] Vf+1iclog[f]

]

Erfi|

| Log[f1®~/f+iclLlog[f] Sin[d] -

3e+6fx-21icxLlog[f])

| V3f-1iclog[f]

]

2+/3f-1clog[f]

Log[f] V3F-iclog[f] Sin[3d] -3 (-1)Y*c2e *frictmlr] f

[< )1/4<3e+6‘FX 2icxLog[f 1)

Erfi | Log[f12+/3f-iclog[f] Sin[3d] -

2+/3f-1clog[f]

< 1>3/4C3e mErfl[ (—1)1/4 <3e+6'Fx—2j1chog[ﬂ>

]

2\/3f—chog[-F]
9ie?

Log[f]®V/3f-1icLog[f] Sin[3d] +3 (-1)> % eslricueld] £3

(*1>3/4 <3e+6FX+2j1chog[ﬂ>

Erfi| | V3f+icLog[f] Sin[3d] +

2+/3f+1iclog[f]

e 3/4
<_1>1/4C(EA(”?CLOg )'FZEr‘-Fl[( 1)°* (3e+6Ffx+2icxLog[f])

| Log[f] V/3f+iclog[f]

2+/3f+iclog[f]
(7 )3/4 <3e+6-Fx+211CXL0g['F]>

9ie?

Sin(3d] +3 (-1)>* 2 esbriceldl) fEQFi|

]

2+3f+1clog[f]

Log(f]2V/3f+icLog[f] Sin[3d] + (-1)Y* 3 e*riciasle]]

(_1>3/4 <3e+6‘FX+21'lCXLOg['H>

Erfi|

| Log[f12+/3f+1iclog[f] Sin[3d]

/

2+/3f+1clog[f]
(16 (i f-clog[f]) (f-iclog[f]) (3f-iclog[f]) (3f+iclog[f]))

Problem 99: Result more than twice size of optimal antiderivative.

| 7



8 | Mathematica 11.3 Integration Test Results for 4.7.6 fA(a+b x+c x"2) trig(d+e x+f x~2)~n.nb

Jf“mxz sin[d+fx?]” dx

Optimal (type 4, 386 leaves, 14 steps):

. b? Log[f]?
Bjeilder'Fa\/—Er“F[bLog(ﬂ -2x (i f-clog[f]) }
if-clog[f]
_ +
6+V1if-clog[f]
ie 311d+12”m°g‘c 'Fa\/_ Er"F[bLog [f1-2x (3if-clog[fl]) ]
2+/31f-clog[f]
16 /3 i f - c Log[f]
. b Log[f]? .
31 eld 4ifacloglf] f2 \/7 Er"le[bl'Og [Fl+2x (4 f2c Log[F]) ]
i f+cLog[f]
+
6+if+clog[f]
3]‘Ld,w
ie f3 i ficLog[ fa\FEPFl[bLog l+2x(31'1f+cLog[ﬂ)]

2+/31f+clog[f]

1631 f+clog[f]

Result (type 4, 3291 Ieaves):

P |-27 (<1)% et Cosd)
(-1)"* (2fx-iblog[f] -21icxLog[f])
Erfi ] VE-iclog[f] +

2+/f-1clog[f]

i b? Log[f]?

SELAL L. ~1)Y* (2fx-iblog[f] -21icxLlog[f
27 (1) ¥4 ceslriamin] fZCOS[d]Er'fi[< )" (2fx-iblog(f] -2 cxLog(f])

2+/f-1clog[f]
ib? Log[f]?
Log[f] Vf-iclog[f] -3 (-1)>*c?e*[" sl £ Cos[d]
(-1)¥* (2fx-ibLlog[f] -21icxLog[f])
2+/f-1clog[f]

i b2 Log[f]?

3 ( 1)1/4 c3 emCOS[d] Er"Fi[

]

Erfi|

]Log[f]2 f-iclog[f] +
(-1)** (2fx-iblog[f] -2icxLog[f])
2+/f-1clog[f]

Log[f]>V/f-iclog[f] +3(-1)**e “(3“"°L°g JF3COS[3d}

]

)1/4 (6fx-iblog[f]-2icxLog[f])

Er‘fi[<_ ] V3f-iclog[f] -

2+/3f-1iclog[f]
'hZLog{J

_ib?log[f]" ~1)Y* (6fx-1iblog[f] -2i Log [ f
<71>1/4ce4(3f1cmg ‘F2C05[3d] Erfi[( ) < X-1 og[f] icxlogl })

]

2\/3f—chog[-F]
ib? Log[f]?

Log[f] V/3f-iclog[f] +3 (-1)%*c?e*l i) fCos[3d]

Er"Fi[< )1/4 (6fx-iblog[f]-2icxLog[f])

| Log[f12+/3f-iclog[f] -
2+/3f-1iclog[f]
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_ivtog[f]! ~1)** (6fx-1iblog[f] -2icxLog[f
< 1>1/4C3@4r3fﬁcmgm} COS[3CH EI"'Fl[( ) ( X-1 Og[ ] rex Og[ 1)

]

2+V3f-1iclog[f)
nszog[]

Log[£13 /3 F-1iclog(f] +27 (-1)Y*e ¢[~icwi] £3 Cos [d]

( 1)3/ <2‘FX+'bL0g[ ] i X [ }>] ic g[ ]
4 fl+2ic Log f + og[f
2 -F+1'LcLog[ﬂ

7;@3%17 (-1)** (2fx+ibLog[f] +21icxLog[f])

27 (-1)** ce *lrewlfl) £2 Cos [d] Erfi |
2+/f+1clLog[f]
'szogf]
Log[f] VF+icLog[f] +3 (-1)**c2e *[Ficenl] £ Cos[d]

(_1>3/4 <2'FX+J‘1.bL0g['H +2]iCX|_Og['F}>

Erfi|

]

Erfi| | Log[f12+/f+iclog[f] -
2+/f+1clog[f]
__ibtlog[f]* (-1)%* (2fx+iblog[f] +21icxLog[f])

3 (-1)¥* e sl Cos[d] Erfi

2+/f+1clLog[f]
bZLong

Log[f]3VF+iclog[f] -3 (-1)Y*e «brcwir] £ Cos[3d]

(_1>3/4 <6fx+ibL0g[ﬂ +2j1chog[ﬂ)

Erfi[ ]\/3F+J‘1cLog[f] +

2+/3f+1clog[f]

i b2 Log[ ]2 3/4 .
(-1)*“ce 4r3::cgmg | £2Cos[3d] Erfi] (-1)"" (6fx+iblog[f] +2icxLog[f])

]

2+/3f+1clog[f]
bZLog{J

Log[f] V3 f+iclog[f] -3 (-1)"* e efeicidle]] £ Cos[3d]

(_1>3/4 (6.Fx+j]_b|_og['ﬂ +2j1chOg[ﬂ)

Erfi| | Log[f12+/3f+iclog[f] +

2+/3f+1clog[f]

__ibtlogls]? _1)3/4 i i
<_1>3/4C3e 413;;;(] Cos (3 Er‘-Fi[ < 1) (6{x+1bLog[ﬂ +21chog[ﬂ)

]

2+/3f+1clog[f]
ib? Log[f ]

Log[f]3>+/3f+1iclog[f] +27 (71>1/4 a(Ficuogle]] £3

| F T e Tog T sin(d) »

(_1>1/4 (2fx-iblog[f] -2icxLog[f]
2+/f-icloglf]
71>1/4 <2-Fx—]lbL0g['F] 72]1chog[ﬂ>

2+/f-iclog[f]

ib? Log[f]?

Log[f] Vf-iclog[f] Sin[d] +3 (-1)*c?e*[Ficwsl]) £
(—1)1/4(2-Fx—1'1bLog[ﬂ—2Jichog[ﬂ)
| Log[f12+/f-1iclog[f] Sin[d] +
2+/f-1clLog[f]

_ibtiogle] (-1)** (2fx-ibLog[f] -21icxLog[f])

3< 1)3/4C3e4\f1cLogf Er"Fl[
2+/f-1clog[f]

ib? Log[f]?

Log (13 VF-iclog(f] Sin[d] -27 (-1)>*e #(ricuuir]] £3

Erfi|

i b2 Log [f]?

27 (-1)*4c erlrrenld] £2 Erfi| (

]

Erfi|

]
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(-1)** (2fx+iblog[f] +21icxLog[f

Erfi D) F T cTog ] sin(dl -
2Fricloglf]
i b2 Lo 3/4 . .
27 (_1>1/4c@ (fbchii’[g]-FzEp-Fl[ (—1) / (2fx+1bLog[-F] +211chog[-F])

]
2+/f+1clog[f]

i b2 Logrfj2

Log (] VF 1 CLog ] sinfd] -3 (1174 cte <ol f
[< )3/4<2-Fx+1bLog[ﬂ+21'chLog[-F})

Erfi | Log[f12+/f+1iclog[f] Sin[d] -
2+/f+1clog[f]
77”“"%” (-1)%* (2fx+iblog[f] +21icxLog[f])

3 (_1)1/4(:3 (fncLog Er,.Fl[

]
2+ f+1clLog[f]

i b2 Lug{f]2

Log (1% + i c Log[f] Sin[d] -3 (-1)/* s icmls] £
(_1>1/4 (6-|:x—jlbLog['F1 -2icxLlog[f])

Erfi|

| V3f-iclog[f] Sin[3d] -

2+/3f-1iclog[f]

<_1>3/4cea(352:i: 6 e (-1)Y* (6Ffx-ibLog[f] -2icxLog[f])

}

2+/3f-1iclog[f]
i b? Log[f]?

Log[f] V/3f-iclog[f] Sin[3d] -3 (-1)"*c2e*lrictald] £

(_1>1/4 (6-Fx—]ibL0g[‘F] —ZJ'LCXLOg[ﬂ)

Erfi| | Log[f12+/3f-1iclog[f] Sin[3d] -

2+/3f-1iclog[f]
b? Log|f]

1/4 . ,
<71>3/4C3(e:(;;;:fmcl[(71) (6fx-iblog[f] -2icxLog[f])

]

2+/3f-1iclog[f]
ib? Log[f]?

Log (12 V/3F - iclog[f] Sin[3d] +3 (-1)*%e *lricumsir] £3

(_ )3/4 (6.|:X+1bLog[ }+21‘1chog[ﬂ)

Erfi|

| V3f+icLlog[f] Sin[3d] +

2~/3f+1iclog[f]
<_1>3/4 (6'FX+J'1.bLOg['H +211chog[ﬂ)

anLog{J
(—1)1/4ce 4 [3fricloglf]] £2 Er‘Fl[

]

2+/3f+1clog[f]
ib? Log[f]?

Log[f] V/3f+iclog[f] Sin[3d] +3 (-1)*c? e 4[ricloelf]) £

(-1)** (6 fx+iblog[f] +2icxLog[f])

Erfi| | Log[f1?~/3f+iclog[f] Sin[3d] +

2+/3f+1clog[f)
va s 77“’2“’%” (-1)** (6fx+ibLlog[f] +2icxLog[f])

<,1> 3 e 4[3ficLoglf Er"Fl{

(16 (i f-clog[f]) (f-iclog[f]) (3f-iclog[f]) (3f+iclog[f]))

]

2+/3f+1clog[f]

Log[f]3>+/3Ff+1iclog[f] Sin[3d]

Problem 101: Result more than twice size of optimal antiderivative.
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J-Fa*b"*”z Sin[d +ex+~Fx2]2 dx

Optimal (type 4, 268 leaves, 10 steps):

" 12
[2e+ibLog[f])

2 -2id-i—L i i
-Faffic\/?Epfi[(chx) {Log[ﬂ ] e 8ifacloglf] f /]T EP_F{Zne—bLog[-FMZx(an—cLog[ﬂ)]

2+/c 2+/21f-clog[f]
4~/c \/Log[f] 8+/21if-clog[f]

2id w‘\Ze—nhLog[f:]z

R . . .

e sifaclog[f] f /7T Er‘_Fl[Zne+bLog[ﬂ+2x(ZnﬂcLog[fH]
2+/21 f+c Log[f]

8+v21if+clog[f]

Result (type 4, 1120 leaves):
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1
8clog[f] (2f-iclog[f]) (2f+iclog[f])

b2 b+2cx) VLiog[f
o S\Efz’EErﬁ[( ) gl | Vioglf] +
2+c
. b L2Cx m if AezldﬁbeLog{fJ»bzyLog[fJZ;\
ZCS/ZF’EEr‘fi“ ) VLoglf] | Log(f]*2+2 (-1)" ce  threwid]  fcos[2d]
2+ c

(-1)%* (2e+4fx-iblog[f] -2icxLog[f])

Er‘-F[ }Log[ﬂ \/Z-F—chog[-F] +
2+/2f-1iclog[f]
i(-4e*+4ibelog[f]+b? Log[F]?| 3/4 X
1) e et v Cos (2] Evf| (-1)°% (2e+4fx-ibLlog[f] -21icxLog[f]) ]
2+v2f-1cLlog[f]
i [-4e’-4ibeLog[f]+b? Log[f]?]
Log[f]2+/2f-iclog[f] +2(-1)**ce 4 (26 crogle]) fCos[2d]

(71)1/4 (2e+4fx+iblog[f] +2icxLog[f])

Er‘-F[ }Log[ﬂ \/2-F+J'1cLog[-F] +
2+/2f+1iclog[f]
i(-4e?-4ibelog[f]+b? Log[f]?) 1/4 .
NIV ( 4(2f+ifjog]m el’) Cos 241 £rf| (-1)** (2e+4fx+iblog[f] +21icxLog[f]) ]
2vV2f+1clog[f]
i (-4e24ibeLog[f]b? Log[f]?)
Log[f]?V2f+iclog[f] +2(-1)**ce 4 (2 crog[f]) f

(71)3/4 (2e+4fx-ibLlog[f] -2icxLog[f])

Erf | Log[f] V2f-1iclog[f] Sin[2d] -
2+/2f-1iclog[f]
i(-4e+4ibelog|f]+b? Log[f]?) .
(71)1/48@ ( 4(”7]5!0;“” e[€]%) Er“F[ ( >3/4 (2e+4fx—nbLog[ ] —21chog[ﬂ) ]
2+2f-1iclog[f]
_i[-#e’-aibeLog[f]+b? Log[f]?]
Log[f]?V2f-1iclog[f] Sin[2d]+2 (-1)"*ce 4 (2 cLogf]] f

(—1)1/4 (2e+4fx+iblog[f] +21icxLog[f])

Erf| | Log[f] V2 f+iclog[f] Sin[2d] -
2+/2f+1iclog[f)
_i[-#e*-aibeLog[f]+b? Log[f]?] _4\1/4 2e+4f b Lo 2icxlog(f
(,1)3/4 c2e 4 (2f+icLog[f]) EP‘F[ ( ) ( + X+1 gifl +2icxlog| ]) ]

2+v2Ff+1clog[f]

Log[f]2/2f+1iclog[f] Sin[2d]

Problem 102: Result more than twice size of optimal antiderivative.

Jfa*bx*cxz Sin|d +ex+-Fx2]3 dx

Optimal (type 4, 430 leaves, 14 steps):
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., [esibrog[f])’
34 e—JL ———Mf’“wgm fa /7T EF"F[ ie-blog[fl+2x (if-clog[f]) }

2+/1f-clog[f]
16 V1 f-clog[f]
3i4 (3e+:blog[])”

ie 4 (31 ¢-cLogl]) fa /7T EP_F{Bje—bLog[ﬂ»fZX(31‘11’-—cLog[ﬂ)]
2+/31f-clog[f]

16\/31’1-F—cLog[-F]

(oms \2
ide [e-ibLog[f]

)
3ie 4ifaclogls] fa /7_( EP_Fi[iE+bLOg[‘F1+2X(i‘F+CL0g[‘F1)}

24/ 1f+cLog[f]

+
16+ i f+clLog[f]
3id (31esbLog[])?
ie a(31fcLoglf]) fFa /ﬂ_ Er\_Fi[leemLog['FMZx(31’1'F+cLog[ﬂ)]

2+/31f+clLog[f]

1631 f+clog[f]

Result (type 4, 3835leaves):

2

i (-e?+21ibeLog[f]+b? Log[f]?)

{—27 (-1)**e a(fi croglf]] 2 Cos [d] Erfi|

(—1)1/4 (e+2fx-iblog[f] -2icxLlog[f])

2+/f-1clLog[f]

]

i(-e2+2ibeLog[f]+b? Log[]?)

Vf-iclog[f] +27 (-1)"*ce 4 (-1 cLoglf]) f2 Cos [d]
(-1)"* (e+2fx-iblog[f] -21icxLog[f])

Er‘-Fi[ }Log[ﬂ f-iclog[f] -
2V f-1iclog[f]
i[-e®+2ibelLog[f]+b? Log[f]?)
3 (71>3/4 Cze 4 [f-icLog[f]) 'FCOS[d]
~1)Y* (e+2fx-iblog[f] -2icxLlog[f
Er‘fi[< ) ( 817 el ”}LOS['FJZ f-iclog[f] +
2+/f-1clog[f]
i [-e?-21betog[f] b2 Log[£]?) ~1)Y* (e+2fx-iblog[f] -21icxLog[f
3 (_1>1/4 Ge 4 (f-ictoglf]] Cos[d] Er‘-Fi[ ( ) ( glf] gl ]) }

2+/f-1clog[f]
i(-9e26ibelog[f]+b? Log[f]?)
Log[f]3Vf-1clog[f] +3 (—1)3/4e 4 (3 cLogf]) 3 Cos[3d]

(-1)¥* (3e+6Ffx-iblog[f] -21icxLog[f])

Erfi| | V3f-iclog[f] - (-1)"*c

2+3f-1iclog[f]

i ( 9e?+6ibelog|f]+b? Log[f]z\\

(-1)** (3e+6Ffx-1iblog[f] -21icxLog[f])

e 4 [3f-tclogf]] f2Cos[3d] Erfi [ ]
2+/3f-1iclog[f]
i [-9e2+61ibelLog[f]+b? Log[f]?)
Log[f] V3f-iclog[f] +3(-1)**c%e 4 (31 cLog[f]) f Cos[3d]

(-1)¥* (3e+6Ffx-iblog[f] -21icxLog[f])

Erfi| | Log[f12~/3f-iclog[f] - (-1)"*

2+3f-1iclog[f]
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i(-9e2+6ibeLog[f]+b? Log[f]?)

(_1)1/4 (3e+6fx-iblog[f]-21icxLog[f])

e 4(3f-icLog[f]) Cos[3d] Er‘-Fi[ ]
2+V3f-1iclog[f]
_i[-e*-2ibelog[f]+b? Log[f]?)
Log[f13+/3f-1clog[f] +27 (-1)"*e 4 [fe1.cLoglf]) 3 Cos [d]

(—1)3/4 (e+2fx+iblog[f]+2icxLog[f])

Erfi| | VE+iclog[f] -27 (-1)**c
2+/f+1clog[f]
i [792—21beLog[f]Aszog[f]l] -1 3/4 e+2 fx+i b Lo .
g[f] +21cxLog[f]
e 4 [Fi e Log[f]) f2 Cos [d] Erfi| 1) ! ]

2+/f+1clLog[f]
i [-e?-21ibelog[f]b>Log[f]?)

Log[f] VF+icLlog[f] +3(-1)Y*c?e  *licwls]  fCos[d]

~1)3% (e+2Ffx+iblog[f] +21icxLlog[f
SR a1 S0 og 1 v TeLogleT -
2+/f+1iclog[f]
i (',ezfznbeLog[f}b2 Log[fiz)

3(-1)¥* e efricml] Cos[d] Erfi]

Erfi|

(—1)3/4 (e+2fx+iblog[f] +2icxLlog[f])

2+ f+1clLog[f]
i (~9e? GﬁbeLog{fJ»szogHJZ;\
Log[f]*VFf+iclog[f] -3 (-1)"%e @[3 cLoel]) 2 Cos[3d]

(-1)** (3e+6Ffx+iblog[f] +2icxLog[f])

]

Erfi \/3-F+1'1cLog[ﬂ +(-1)*%¢
[ ]

2+/3f+1clog[f]

i (-9e?-6ibeLog[]+b? Log[f]?)

~1)** (3e+6Ffx+iblog[f] +21icxLog[f
e A(sf»ﬁcmgf” 'FZCOS[3d] EI"'Fl[< ) < g[ ] g[ 1)

]

2+3f+1clog[f)
i ( 9e?-6ibelog|f]+b? Log[f]?

Log[f] V3F+icloglf] -3 (-1)"*c?e  *bricwsldl  fCos[3d]

(-1)** (3e+6Ffx+iblog[f] +2icxLog[f])

Erfi| | Log[f12~/3Ff+iclog[f] +(-1)**

2+/3f+1clog[f]
i [-9e*-61beLog[f]+b? Log[f]’)

A3e 4[aficrogle]) Cos[3d] Erfi]

(-1)** (3e+6Ffx+iblog[f] +21icxLog[f])

]

2+3f+1clog[f]
i [-e*2ibeLog[f] b2 Log[f]?)

Log[f13+/3Ff+iclog[f] +27 (-1)Y%e  slricwld) £

(-1)"* (e+2fx-iblog[f] -2icxLog[f])

Erfi| | Vf-1icLog[f] Sin[d] +
2~/f-1iclog[f]
i (-e?:21belog[f]+b? Log[f]?] 1 1/4 2Fx-ibl £1_2i L £
27 (-1)3%ce  slricalr] fZErﬁ[( | [er2fx-ibLog(f] -2icxlog| ])]

2+/f-1clog[f]
i (-e?+2ibeLog[f]+b? Log[f]?)

Log[f] V¥ -iclog(f] Sin[d]+3 (-1)¥*c2e  slriceid]  f

(71)1/4 (e+2fx-iblog[f]-21icxLog[f])

Erfi| | Log[f12+/f-1iclog[f] Sin[d] +
2+/f-1clog[f]
[ -2ibeLog[f] b Log[7]") -1)Y* (e+2fx-iblog[f] -21icxLog[f
3 (—1)3/4C3@ 4 [f-icLogf]) Er‘Fi[ ( ) < g[ ] g[ ]) }

2+/f-1clog[f]
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i(-e2-2ibelog|f]+b? Log[f]?)

Log [f]2~/f i clog[f] Sin[d]-27 (-1)°“e sfeicils])  £3

—1)3/4 2fx+iblog[f] +2 L
rpy[ (1 (er2fxibloglf) v2icxloglfl) \ g gy
2+/f+iclog[f]
i(-e?-2ibelog[f]+b2 Log[f]?) 3/4 . .
57 <71>1/4Ce7 A[Miog:f]) ¢ — (-1)°* (e+2fx+iblog[f] +2icxLog[f]) ]

2+/f+1clog[f]
i[-e*-2ibelLog[f]+b? Log[f]?)

Log[f] /f+1iclog[f] Sin[d] -3 (-1)>*c? e lrreisl] f
(-1)%* (e+2fx+iblog[f] +21icxLog[f])

Erfi| | Log[f12+/f+1iclog[f] Sin[d] -
2+/f+1clog[f]
i (-e?-2ibelog|[f]+b? Log[f]?] 3/4 : ;
- -1 e+2f bLog[f] +21icxLog[f
3 (71>1/4 Ge 4 [F+i cLog[f]) Er"Fi[ ( ) ( + X+ 1 g(f] +21cxLlog| ” }

2+/f+1iclog[f]
i (-9e2+61ibelog[f]+b? Log[f]?]

Log[f]®V/f+iclog[f] Sin[d] -3 (-1)"*e a (361 cLog[f]] £3

(—1)1/4 (3e+61‘x—1’1bLog[-F] -2icxLlog[f])

| 15

Erfi| | V3f-icLog[f] Sin[3d] -
2+/3f-1iclog[f]
L[oets tbetog[f] 7 Log[f]') 4 (3e+6fx-iblo -2icxLog[f
(-1)*%ce  alrrewl) -FZEr‘-Fi[< o 8[¥] el ”]
2+/3f-1cLlog[f]
i[-9e61belog[f]:b?Log[f]?)
Log[f] V/3f-iclog[f] Sin[3d]-3(-1)"*c?e 4 (3¢ cLoglf]] f
_1)l4 3e+6fx-1blog[f] -21cxlog[f]
Er‘-Fi[< ) >}Log[ﬂz\/3f-chog[ﬂ sin[3d] -
2+/3f-1iclog[f]
i[-9e*+6ibelog[f] b2 Log [f]?) 1 1/4 3e+6Fx-iblog/fl-21cxLloglf
<—1>3/4C3e 4 (3f-iclLogf]] Er‘-Fi[< ) ( + X-1 g[ } LcXx g[ H]
2+/3f-1clog[f]
_i[-9e’-6ibelog[f]+b? Log[f]’)
Log[f]®+V/3f-1iclog[f] Sin[3d]+3 (-1)*"e a(3%eicrog[f]] 3

ri ( 1)°* (3e+6fx+iblog[f] +2icxLog[f])

| V3f+icLog[f] Sin[3d] +

2v3f+1clog[f]

i(-9e?6ibe Log ] +b2 Log[F]?)

A ) (-1)** (3e+6Ffx+iblog[f] +2icxLog[f])

(-1)"*ce 4[5 croal ] f2Erfi| ]
2/3f+1ic Log[f]
i [-9e?-6ibeLog[]+b? Log[f]?)
Log[f] V3 f+iclog[f] Sin[3d]+3 (-1)*“c?e 4 [350icrogle]) f

(-1)** (3e+6Ffx+iblog[f]+2icxLog[f])

Erfi| | Log[f12+/3f+iclog[f] Sin[3d] +
2+3f+1clog[f]
i(-9e2-61belog[f]+b? Log[f]?) B 3/4 . X
<71>1/4c3e7 4 (3f-icLog[f]) Er-fi[ ( 1) (3e+6fx+1bLog[ﬂ +21chog[f]) ]

2\/3-F+1'1cLog[ﬂ

Log[f]3>/3f+iclog[f] Sin[3d]

/

[1a [+ f_rlacTif1) [F_irlaci€1) (R€_1rlnolf1) [2F L3 rlacT€1))
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Problem 124: Result more than twice size of optimal antiderivative.

J-Fa*“‘z Cos[d JreXJr-sz}3 dx

Optimal (type 4, 369 leaves, 14 steps):

¢ 3id. %%
3e-id-m _Fa\/;Er\_F[ﬂedx(if—cLog[ﬂ) } e 2 4 (31 fcLog[f]) -Fa\/; Er"F[BﬂeQX (3ifcloglf])
2+/1f-clog[f] 2+/31f-clog[f]
+ +
16 Vi f-clog[f] 163 i f-clog[f)
i e ide— 9
3 eld+4m“wgm faA/ Er"Fi[ilezx Lfectoalfl) ] (e?’ i a[sifecroelf]) f£a /7 Er\fi[_’,iedx 2 fectoR it ]
24/ i f+cLog[f] 2+/31f+clog[f]
+
16 /1 f+clog[f] 16+/3 1 f+clog[f]
Result (type 4, 2997 leaves):
2~/
o der —1)l4 e+2fx-21icxlog[f]
(_27 (-1)%* e #lrrcwell] £2 Cos[d] Erfi | (1) ) | Vf-iclog[f] +
2+ f-1clog[f]

ie?

i _ 1/4 fx_ . f
27 (—1)1/4Ce 4 (f-iclog[f]) £2 Cos[d] EI’"Fi[ ( 1) (e+2 X-21cxlog| J)

2+/f-1clog[f]
Log[f] Vf-iclog[f] -3 (-1)>*c? e *[ricelfl) £ Cos[d]
(-1)"* (e+2Ffx-21icxLog[f])
2+ f-1clog[f]

ie?

3(-1)M*¢ e *l-icwelfl) Cos[d] Erfi|

]

Erfi|

| Log[f12+/f-1iclog[f] +

(-1)"* (e+2fx-2i cxLog[f])
2 JF iciog(f]

9ie?

Log[f]3Vf-1clog[f] -3 (—1)3/4e7“(3‘°’““g[*]\) 3 Cos[3d]

1)V (3e+6Ffx-2icxLlog[f IT
1) (3e-6¥x lcxog[1>]V3f—icmgH]+<—ﬂ1”ce4W*mWH

]

Erfi|

2+/3f-1iclog[f]
[(—1)1/4 (3e+6fx-2icxLog[f])

f2Cos[3d] Erfi | Log[f] \/3f-1iclog[f] -

2vV3f-1iclog[f)
(-1)** (3e+6fx-21icxLog[f])

9ie?

3 (-1)¥*c?e *lricedl] £Cos[3d] Erfi]

]

2+/3f-1iclog[f]

Log[]2\/3F i clog[f] +(-1)"*c*e *Pr el Cos[3d]

(-1)7* (3e+6Ffx-21icxLog[f])

Erfi|

| Log[f13+/3f-icLog[f] -

2+/3f-1clog[f]

P ~1)** (e+2fx+2icxLog[f
27 (1)1 5] 5 cos (a) gy [ (2L (8 2F X 2icxLoglf)

2+/f+1clog[f]

| Vf+iclog[f] +
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7”2 -1)** (e+2fx+21icxLog[f
27 (_1)3/4(: sleicioelf]) £2 Cos [d ]Er‘-Fi[< ) glf])
2+/f+1clog[f]
Log[f] VF+icLlog[f] -3 (-1)"*c2e*("icwld] £ Cos[d]

_q)3/4 7 f 21 Log[f
( ) (e+ X+2icxlog] H}Log[ﬂZWJ’
2VFriclog(f]

L (-1)** (e+2Ffx+2icxLog[f])

3 (-1)%* 3 e[l Cos[d] Erfi
2+ f+1clLog[f]

91ie?

Log [f1/f+iclog[f] -3 (-1)""esbrienll) £ Cos[3d]

3/4 9ie?
1)** (3e+6fx+2icxLog[f]) | V3F-iclog(f] + (-1)%*cet bl

]

Erfi|

]

Erfi| -

2+/3f+1clog[f]
(-1)* (3e+6Ffx+21icxLog[f])

f2Cos[3d] Erfi|

} Log[f] \/3-F+1'LcLog[ﬂ -

2+V3f+1clog[f]

7“2 ~1)** (3e+6fx+2icxLoglf
3 (- 1)1/4c2<e‘”3“chog fCos[3d] Er‘fi[< )" (3e+6fx+2icxlogf])

]

2\/3f+]‘1cLog[-F]

91ie?

Log[f]2V/3f+iclog[f] + (-1)>*c e+l il Cos[3d]

(*1>3/4 <3e+6FX+2j1chog[ﬂ>

Erfi| | Log[f1®~/3f+iclog[f] +

2+/3f+1clog[f]

e ~1)Y* (e+2fx-21icxLog[f
27 (-1)1/4 T uda«fl[( )" [er2fx-2dcxlogl ”]\/-F—JicLog[-F] Sin[d] +
2+ f-1clog[f]
R ~1)Y* (e+2fx-21icxLog[f
27 (-1)** ce #lfresl -F2Er'-F1[< [ [er2fx-2icxLogl ”]Log[ﬂ v f-1iclog[f]
2+/f-1clLog[f]
Let (—1)1/4 (e+2fx-21icxlog[f])

Sin[d] +3 (-1)"*c?e Ca[rrcuops I fERfi|

]
2+/f-1clLog[f]

i e2

Log[f]?+Vf-1iclog[f] Sin[d] +3 (—1)3/4 e 4lFicld)

_q) /4 2Fx-21 Log[f
A e T 2R CXOR I ) g )5 ¥ T e Log 1 sinld) -
2\f-iclog[f]

Erfi|

S -1)%4 2Fx+2 L
27 (—1)3/4 4 [fricLoglf f3Er‘-F1[( J"" (er2fx+2icxloglf >}\/-F+11cLog Sin[d] +
2+/f+1clog[f]
e -1)3/* 2fx+2icxlog[f
27 (—1)1/4ce [FricLoglf -FZEr‘-Fl[< ) <e+ Xr2icxlogl H}Log[ﬂ \Vf+1clog[f]
2+/f+1clog[f]
(-1)* (e+2fx+21icxLog[f])

Sinfd] +3 (-1)>* 2 e*(r1etslf]] £ Erfi|

]
2+ f+1clog[f]

ie?

Log[f]2V/f+1iclog[f] Sin[d] +3 (-1)"*c?es(Ficwslfl)
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(-1)** (e+2fx+21icxLog[f])

2+/f+1clog[f]

9ie?

3 (-1) Y% e ¢l icimlel] £ Erfi] -

Erfi|

| Log[f13+/f+1iclog[f] Sin[d] +

1)Y* (3e+6fx-2icxLlog[f])

]\/BF—chog[f]

2+/3f-1iclog[f]

9ie? _ 1/4 _ .
Sin[3d] + ( )3/4Cemf2Er“Fl[< 1> (3e+6fx 21chog[ﬂ>

]

2\/3f—]‘1cLog[-F]
9ie?

Log[f] V3F-1iclog[f] Sin[3d] +3 (-1)Y*c?e *lrictmlr] £

(-1)Y4 (3e+6Fx-21icxLog[f])

Erfi| | Log[f12+/3f-1iclog[f] Sin[3d] +

2+/3f-1clog[f]

(—1)3/4c3e 4(3{9,116:@ 9] Erfi| (- )1/4 (3e+6fx-2icxLlog[f])

]

2+3f-1iclog[f)
9ie?

Log[f13+/3F i cLlog[f] Sin[3d] +3 (-1)>*eslricumlr] £

[<_ )3/4 <3e+6fx+21chog[ﬂ>

Erfi | V3f+icLog[f] Sin[3d] +

2+/3f+1clog[f)

9ie?

3e+6fx+2icxLlog[f])

e g3/
R o SRl
2vV3f+1iclog[f)

. 9ie _1)3/4 (3 6 f 23 Log [
Sin[3d]+3(71)3/4(;2(e (311 cLog[f J'FEr‘fl[( ) ( e+6fx+2icxlog] ])

| Log[f] +/3F+1iclog[f]

]

2vV3f+1clog[f]
9ie?

Log ]2 V3 F+icLlog[f] Sin[3d] + (~1)Y4c? et el

(_1>3/4 (3e+6fx+21'1ch0g[ﬂ>

Erfi|

| Log[f12+/3f+iclog[f] Sin[3d]

/

2\/3f+]‘1cLog[-F]
(16 (f-iclog[f]) (3f-iclog[f]) (f+iclog[f]) (3f+icLlog[f]))

Problem 130: Result more than twice size of optimal antiderivative.

Jfa*b x:ex? Cog [d+f x?] > ax

Optimal (type 4, 378 leaves, 14 steps):
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. b? Log[f]? )
Je 11d+4 Facloglrl f£2 / Er_F[bLog X (i f-clog[f]) }
if-clog[f]

6+V1if-clog[f]

3ids Dteslf®
esnmufmog -Fa\/_Er"F[bLogﬂ -2x (3i f- cLOE[‘FH}

2+/31f-clog[f]

1631 f-clog[f]

. b? Log[f]?
3 eld-471f4fLog NS Er‘_Fl[bLog [f1+2x (i f+cLog[f]) }
1 f+cLog[f]
i
6+Vif+clog[f]
34 g tos[f]”

e 4 (3ificLog[f 'Fa / Ef‘Fl{bLog 1+2x(31’1f+cL0g[ﬂ)]
2+/31f+clog[f]

1631 f+clog[f]

Result (type 4, 3285 Ieaves) :

P |27 (<1)% et Cosd)
(-1)"* (2fx-iblog[f] -21icxLog[f])
Erfi ] VE-icLog[f] +

2+/f-1clog[f]

i b? Log[f]?

SELAL L. ~1)Y* (2fx-iblog[f] -21icxLlog[f
27 (1) V4 c erlr el fZCOS[d]ErFi[< )" (2fx-iblog[f] -2 cxLog[f])

2+/f-1clog[f]
ib? Log[f]?
Log[f] Vf-iclog[f] -3 (-1)>*c?e*[" sl £ Cos[d]
(-1)¥* (2fx-ibLlog[f] -21icxLog[f])
2+/f-1clog[f]

i b2 Log[f]?

3 ( 1)1/4 c3 emCOS[d] Er"Fi[

]

Erfi|

] Log[f]2m+
(71)1/4 (zfx—ﬂbLOg[ﬂ 7zjchog[f])
2\/f iclog(f]

anLog[l

Log[f]>V/f-iclog[f] -3 (-1)**e sfaricionlr]] £3 Cos[3d]
(-1 )1/4 (6fx-iblog[f] -2icxLog[f])

]

Erfi| | V3f-icLog[f] +

2+/3f-1iclog[f]
'hZLog{J

_ib?log[f]" ~1)Y* (6fx-1iblog[f] -2i Log [ f
<71>1/4ce4(3f1cmg ‘F2C05[3d] Erfi[( ) < X-1 og[f] icxlogl })

]

2\/3f—chog[-F]
ib? Log[f]?

Log[f] V/3f-iclog[f] -3 (-1)%*c?e*l i) fCos[3d]

Er"Fi[< )1/4 (6fx-iblog[f]-2icxLog[f])

| Log[f12+/3f-iclog[f] +

2+/3f-1iclog[f]
i b? Log[f]?

1/4 . .
(- 1)1/4c3emCos[3d} Erfi | (-1)*"* (6 fx-iblog[f] -21icxLog[f])

J

2+3f-1clog[f]
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| VFriciloglf] +
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2+/f+1clog[f]

7;@3%17 (-1)* (2fx+iblog[f] +2icxLog[f])
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2+/f+iclog[f]
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Log[f] V/f+iclog[f] -3 (-1)"*c?e *[*<=el) f Cos [d]

Erfi|

]

Erﬁ{( 1)** (2fx+1ibLog[f }+2jchog[ﬂ)]Log[ﬂ2 Fiiclogld
+ 1 +
2+/f+1clog[f]
b2 Log [#]2 (,1)3/4 (2fx+j1bLog[f] +21'1CX|-0€['F]>

3 ( 1)3/4 C3<E 4 [friclog[f]) Cos[d] Er"Fi[

2+ f+1clog[f]
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Log[f1®Vf+iclog[f] -3 (-1)"%e efeicile]] 3 Cos[3d]

(-1)** (6 fx+iblog[f] +21icxLog[f])

Erfi| | V3f+icLog[f] +

2+/3f+1clog[f]

& B 3/4 . .
(—1)3/4ce 4{3::cgmg )| 2 Cos[3d] Er"Fi[ ( 1) (6'FX+JLbLog[-F] +21chog[f])

]

2+/3f+1clog[f]
i b? Log[f]?

Log(f] V3F+iclog(f] -3 (-1)Y*c2e *[ricairl] £ Cos[3d]
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]
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Log[f]13 V3 F+iclog[f] +27 (-1)Y4et(rice]) £3

) F T e Tog T sinid «

(—1)1/4 (2fx-iblog[f] -21icxLog[f]

2+/f-1clog[f]
L L . “1)Y4 (2fx-iblog[f] -21icxLog[f
27 (,1)3/4Ce4f1c|_og 'FZEI"‘FI[< ) < glt] gl }>
2+/f-1clog[f]

ib? Log[f]?

Log[f] Vf-1iclog[f] Sin[d] +3 <71>1/4 c2 @4 (fictoglf]] £

(-1)** (2fx-]1bLog[ﬂ -2icxlog(f])
] Log[f]2V/f-iclog[f] Sin[d
2+/f-iclog[f]

_ibtlogle] (-1)** (2fx-ibLog[f] -2 cxLog[f])

3< 1)3/4C3e4\f1cLogf Er“Fl[
2+/f-1clog[f]

i b2 Log[f]?

Log[f]®V/f-1iclog[f] Sin[d] +27 (-1)>"* e *lFicioslf]) £3

-1)¥* (2fx+1iblog[f] +21i Log[f
( )4 (2fx+1iblog[f] +2icxLog] J)]Wsmdw
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Erfi|

]

Erfi|

]
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+
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L L (-1)** (2fx+ibLog[f] +21icxLog[f])

27 (-1)Y* ce #lrienlfl] £2 Epfi |
2+/f+1clog[f]
i b2 Log[f]?

Log[f] VF+1icLlog[f] Sin[d] +3 (-1)¥*c2e *[rictld]] £
(-1)** (2fx+ibLog[f] +2icxLog[f])
2+ f+1clog[f]

i b2 Log[f]?

o LoLoglf]F (—1)3/4 (2fx+iblog[f] +2icxLog[f])

3 (-1)Y* e elriclfl] Erfi
2+ f+1cLog[f]

ib? Log[f]?

Log[f]®+/f+iclog[f] Sin[d] +3 (‘”MGWF—%
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]

Erfi[ ] Log[f]2Vf+1clog[f] Sin[d] +

]

Erfi|

| V3f-icLog[f] Sin[3d] +

2\/3f—]‘1cLog[-F]

(—1)”‘%@%{2 et (-1)** (6fx-iblog[f] -2icxLog[f])

]

2vV3f-1iclog[f]
i b2 Log[f]?

Log[f] V3Ff-iclog[f] Sin[3d] +3 (-1)Y*c?esbriclr) £

(_1>1/4 (Gfx—ibLOg[ﬂ —Zichog[ﬂ)

Erfi Log[f]2+/3f-1clog[f] Sin[3d] +
[ ]

2+/3f-1iclog[f]

(—1)”%%% -y (-1)"* (6fx-iblog[f] -2icxLog[f])

]

2+/3f-1iclog[f]
ﬂbZLog{sz

Log[f1>V3F-1icLlog[f] Sin[3d] +3 (-1)**e +[ricimlr] £3

(-1)** (6 fx+ibLog[f] +2icxLog[f])

Erfi| | V3f+icLog[f] Sin[3d] +

2+/3f+1clog[f]
i b? Log[f]?

3/4 . .
(1) ¢ & Thriom ] £ g (-1)** (6fx+iblog[f] +21icxLog[f])

]

2+/3f+1clog[f]
B ib? Log[f]?

Log[f] V/3f+iclog[f] Sin[3d] +3 (-1)¥*c2e *[ricuel] f

rfi (-1)** (6Ffx+ibLlog[f] +21icxLog[f])

| Log[f12+/3f+iclog[f] Sin[3d] +
2+/3f+1clog[f]

i b2 Log [f]?

<71>1/4 CS ei4{3f+icLog[f]] EI'"Fl[ (71> 3/4 <6‘FX +1b LOg[‘F] +21CX LOg[f} >

|/

(16 (f-iclog[f]) (3f-1iclog[f]) (f+iclog[f]) (3f+iclog[f]))

]

2+/3f+1clog[f]

Log[f]®>+/3Ff+1clog[f] Sin[3d]

Problem 132: Result more than twice size of optimal antiderivative.

Jfa*b"*”z Cos|[d +ex+1°x2]2 dx

| 21
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Optimal (type 4, 268 leaves, 10 steps):

2
(2e+ibLog[f])

. S2id- e 2ie-blog[fl+2x (2if-clog[f])
-Fafﬁ\/;Er‘fi[ (b+2 c x) 1/ Log[f] ] e 8ifactlog(f] £ /77 Er"F[ ]

2+/¢c 2,/21f-clog[f]

4+/c \/Log[f] 82 1if-clog[f]

\'ZefnbLog[f”‘\z
b ) I

eZJLd+ siracioslt] F3 /0 EP_Fi[ZJie+bLog[ﬂ+2x (21 f+clog[f]) ]
2+/21f+clog[f]

8+/21if+clog[f]

Result (type 4, 1118 leaves):
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1
8clog[f] (2f-iclog[f]) (2f+iclog[f])

(b+2cx) Log[f]
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2\ |8+/c F e Erfif | Vioglf] +
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2vV2f-1clog[f]
i(-4e?-4ibelLog[f]b Log[f]?)
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(-1)* (2e+4fx+iblog[f] +21icxLog[f])
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i [4etaibelog[f] b7 Log[f]?] ~1)Y* (2e+4Ffx-iblog[f] -2icxlog[f
2 (-1)"*ce 4261 cLog[7]) fErfi[( ) gLt el ]>]
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i (-4e?+4ibelog[f]+b? Log[f]?]
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(-1)** (2e+4fx-iblog[f] -21icxLog[f])

Erfi| | Log[f12+/2f-1iclog[f] Sin[2d] +
2+V2f-1iclog[f]
i(-4e2-4ibelog[f]+b? Log[f]? . .
) (1)ce ( A(chgjog][f” s[71’) — (-1)>* (2e+4fx+iblog[f] +21icxLog[f]) ]
2vV2f+1clog[f)
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Problem 133: Result more than twice size of optimal antiderivative.

jfa*bx*”z Cos|d +ex+1“x2]3 dx

Optimal (type 4, 422 leaves, 14 steps):



24 | Mathematica 11.3 Integration Test Results for 4.7.6 fA(a+b x+c x"2) trig(d+e x+f x~2)"~n.nb

(e+ibLog[f])?

3@—1 A—Aﬁf—chog:f] fa /7T Er‘f[jLe-bLog[‘F]+2x(i‘F—cLog{‘F])}

2+/1f-clog[f]
16 Vi f - clog[f]

3i4 (3evibLog[f]]?

e a(3if-croglf]) fa /1 EP.F[BJie—bLogHMZx (3if-clog[f]) ]
2+/31f-clog[f]

+
16\/31’1-F—cLog[-F}
. ﬂ’e—nb\.og[f]‘}z
3@1 +—¥4”+4cmg:f] fa /—7_[_ Er‘_Fi[je+bLog[ﬂ+2x(Ji'F+c Log(f]) ]
24/ 1f+cLog[f]
+
16V 1if+clog[f]
3id ﬂ\s;ammg}”z
e a(31fcLoglf]) fFa /JT Er‘_Fi[BJiemLog['FMZx (31 f+clog[f]) ]

2+/31 f+c Log[f]

1631 f+cLog[f]
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Log[f] V/f+iclog[f] Sin[d] +3 (-1)%*c? e a(feicrogl]) f
(-1)%* (e+2fx+1‘1bLog[f] +21icxLlog[f])

Erfi| | Log[f12+/f+1iclog[f] Sin[d] +
2+/f+1clog[f]
i (-e?-2ibelog|[f]+b? Log[f]?] 3/4 : ;
- -1 e+2f bLog[f] +21icxLog[f
3 (71>1/4 Ge 4 [F+i cLog[f]) Er"Fi[ ( ) ( + X+ 1 g(f] +21cxLlog| ” }

2+/f+1iclog[f]
i (-9e2+61ibelog[f]+b? Log[f]?]

Log[f]®V/f+iclog[f] Sin[d]+3 (-1)"*e 4 (3%-iclog[f]] f3

(—1)1/4 (3e+61‘x—1’1bLog[-F] -2icxLlog[f])

Erfi| | V3f-icLog[f] Sin[3d] +
2+/3f-1iclog[f]
L[oete1be ogr] b Logf]') 4 (3e+6fx-1iblo -2icxlog[f
(-1)*%ce  alrrewl) -FZEr‘-Fi[< o 8[¥] el ”]
2+/3f-1cLlog[f]
i[-9e61belog[f]:b?Log[f]?)
Log[f] V/3f-iclog[f] Sin[3d]+3(-1)"*c?e 4 (3¢ cLog|f]] f
_1)l4 3e+6fx-1blog[f] -21cxlog[f]
Er‘-Fi[< ) >}Log[-F}Z\/B.-F—JicLog[-F] sin[3d] +
2+/3f-1iclog[f]
i[-9e*+6ibelog[f] b2 Log [f]?) 1 1/4 3e+6Fx-iblog/fl-21cxLloglf
<—1>3/4C3e 4 (3f-iclLogf]] Er‘-Fi[< ) ( + X-1 g[ } LcXx g[ H]
2+/3f-1clog[f]
_i[-9e’-6ibelog[f]+b? Log[f]’)
Log[f]®+V/3f-1iclog[f] Sin[3d]+3 (-1)*"e a(3%eicrog[f]] 3

ri ( 1)°* (3e+6fx+iblog[f] +2icxLog[f])

| V3f+icLog[f] Sin[3d] +

2v3f+1clog[f]

i(-9e?6ibe Log ] +b2 Log[F]?)

A ) (-1)** (3e+6Ffx+iblog[f] +2icxLog[f])

(-1)"*ce 4[5 croal ] f2Erfi| ]
2/3f+1ic Log[f]
i [-9e?-6ibeLog[]+b? Log[f]?)
Log[f] V3 f+iclog[f] Sin[3d]+3 (-1)*“c?e 4 [350icrogle]) f

(-1)** (3e+6Ffx+iblog[f]+2icxLog[f])

Erfi| | Log[f12+/3f+iclog[f] Sin[3d] +
2+3f+1clog[f]
i(-9e2-61belog[f]+b? Log[f]?) B 3/4 . X
<71>1/4c3e7 4 (3f-icLog[f]) Er-fi[ ( 1) (3e+6fx+1bLog[ﬂ +21chog[f]) ]

2\/3-F+1'1cLog[ﬂ

Log[f]3>/3f+iclog[f] Sin[3d]

/

[1Ma (€ _3claclf1) [RF_ s rlncTf1) [FLii1rlnolf1) [RF L3 rlacT€1))
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Problem 141: Result more than twice size of optimal antiderivative.
F¢ (a+b x)
dx
thCos[dJrex]

Optimal (type 5, 79 leaves, 2 steps):

. ibclog[F ibclog[F ;
2 et (drex) pe (@0 Hypergeometric2Fl[2, 1 - glf] ;2 glf] , —et m*”ﬂ)/

e e

(f(ie+bclog[F]))

Result (type 5, 248 leaves):
1
ef (1+Cos[d+ex]) (efjbcLog[F])

bed (drex) (ie+bcLog[F] 1
2F « Cos|[— (d+ex)] [bce . Fe¢Cos|[~ (d+ex)]
2 2
Hypergeometric2F1[1, 1 - ibcloglF] s 2- ibcloglF] , —et @] og[F] -
e e
i Fe (2 (5] Cos[1 (d +ex) | Hypergeometric2Fi|1, - i1bclog(F] ,1- - b Log[F] ,
2 e e

—e' (e ] (e—ibcLlog[F]) +F° (2+0 (5] (e-ibcLog[F]) Sin|

N |

(d+ex)]

Problem 142: Result more than twice size of optimal antiderivative.

F¢ (a+b x)
J dx
(1‘+-FCos[d+ex])2
Optimal (type 5, 169 leaves, 3 steps):

2 ei (d+e x) ¢ (a+b x)

3e2f2
ibclog[F ibcloglF .
Hypergeometric2F1[2, 1 - glF] y 2 glF] , —e' @] (ie-bcloglF]) -
e e
Fe (a0 sec[ 44 eX|2Tan[ 4, ex|
. 2 2 2 2
6 e2 f2 6ef?

bcFe(@®X) Log[F] Sec[§+ ETX]Z

Result (type 5, 749 leaves):
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2bcF . o Cos[T+*]”LoglF]

- +
3e? (-FHCCos[dJrex])2
1 ) c[-bdiae) d ex;a )
8ibcF ¢ Cos[—+—| Log[F] (-ie+bclog[F])
3e* (f+fCos(d+ex])? 22
1 ac_w_ﬂ—mmﬁf"‘[f*%)
(ie+bclog[F]) |-—————eF " . e Hypergeometric2F1|[1,
2bclog(F]
ac—%—“’b:’“:@z (‘: 2‘ Log[FJ
(_+1) PER e
ibcLog[F] ibcLog[F] 24 (202 , v
_ ,1- ,—ett )] - liee
e e
bcd c(-bdae) 2“‘%'?‘\'_ . bcd c(-bd-ae) :%x‘
ifac Tt ST 2 Log F| ac-T Log|F]
1- ! Lil24s
2 +

(d ex
2| T+
202

Hypergeometric2F1|

e-ibcloglf] ), e-1bcloglf] ' c2s(33]; /(Z(e—jbcLog[FJ)) .

c(fbd+ae)+2htlzﬂ?J d ex . d ex d \
2F .« . Cos[;+7} Sln[;+7} c(baae) 20 (5] d ex.3
v lafF e Cos|[—+—|
3e(1c+-FCos[d+ex])2 2 2

(e* +b?c? Log[F]?) Sin[2+ e_x]

/(Be3 (-F+fCos[d+ex])2)
2 2
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Summary of Integration Test Results

142 integration problems

A - 121 optimal antiderivatives

B - 15 more than twice size of optimal antiderivatives
C - O unnecessarily complex antiderivatives

D - 6 unable tointegrate problems

E - Ointegration timeouts



