Rubi 4.16.0.4 Integration Test Results

on the problems in the test-suite directory "8 Special functions"

Test results for the 97 problems in "8.10 Formal derivatives.m"

Problem 24: Result valid but suboptimal antiderivative.
J(g[x] Fx] + F[x] g [x]) dx

Optimal (type 9, 5leaves, ? steps):
fx] glx]

Result (type 9, 19leaves, 1step):
CannotIntegrate[g[x] f'[x], x] + CannotIntegrate[f[x] g [x], X]

Problem 43: Result valid but suboptimal antiderivative.

J(Cos[x] gleX] £ [Sin[x]] +e* f[Sin[x]] g [e*]) dx

Optimal (type 9, 8leaves, ? steps):
fisin(x]] g|e*]

Result (type 9, 30leaves, 1 step):
CannotIntegrate[Cos[x] g[e*| f [Sin[x]], x| + CannotIntegrate[e* f[Sin[x]] g [e*], x|
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Test results for the 311 problems in "8.1 Error functions.m"

Problem 40: Result optimal but 2 more steps used.
sz Erf|d (a+blog[cx"])] dx

Optimal (type 4, 102 leaves, 5 steps):

1 1 9-12abd?n zabd272+2b2d2 LOg[CXn]
=x*Erf[d (a+blog[cx"])]| - ~ e wor x? (cx">’3/n Erf| .

3 3 2bd
Result (type 4, 102 leaves, 7 steps):

1 1 swaven 2abd?-2+2b%d?Log[c x"]
=x*Erf[d (a+blog[cx"])] - ~ewwan x> (cx") "Erf] L

3 3 2bd

Problem 41: Result optimal but 2 more steps used.

Jx Erf[d (a+blog[cx"])] dx

Optimal (type 4, 94 leaves, 5steps):

1, 1 s ) abd?-1:b2d?Log[cx"]

= x?Erf[d (a+bLog[cx" - Zewven x2(cx")¥"Erf o

2 red (o bLog[ex] | - 2 oxt) P ere] -

Result (type 4, 94 leaves, 7 steps):

1, 1 s ) abd?-1:b2d?Log[cx"]

= x?Erf|d (a+bLog[cx" - Zewven x2(cx")¥"Erf L

2 ne[d (a+ bLog [ex])] - 2 e W (ext) P ere| ~
Problem 42: Result optimal but 2 more steps used.

JEr'-F[d (a+bLog[cx"])] dx

Optimal (type 4, 93 leaves, 5steps):

Laabdin 2abd?- i+2b2 d? Log[c x"]

xErf[d (a+blog[cx"])] -ewwar x (cx") V"Erf|

2bd
Result (type 4, 93 leaves, 7 steps):



1
XEr\-F[d (a+bLog[CXn] )} _(61;:::2d:2n y (an>—1/n Eth[Zabdz_ ; +2b2d?Log[cx"]

2bd

Problem 44: Result optimal but 2 more steps used.

JEr‘f[d (a+bLoglcx"]) ] B
X

x2

Optimal (type 4, 92 leaves, 5 steps):

Erf[d (a+bLog(cx)) ] em+ﬁ<CX")FErF[
- +
g X

2abd2+i—+2 b? d2 Log[c x"|
2bd ]

Result (type 4, 92 leaves, 7 steps):

erfd [a-bloglcxt]]] e (ext) e
B +
" X

Zabd2+i—+2 b? d? Log[c x"|
2bd ]

Problem 45: Result optimal but 2 more steps used.

dx

JEr‘f[d (a+bLoglcx"])]
3

X

Optimal (type 4, 95 leaves, 5 steps):

1+2abd’n 2 2 2 n
e Vi (an)z/n Er‘f[habd n+b?d?n Log|c x ]}
bdn

Erf|d (a+blog[cx"]) |
- +
2 x? 2 x?

Result (type 4, 95leaves, 7 steps):

1+2abd’n 2 5 2
e vdan (an)Z/n EP'F[1+abd n+b?d nLog[cx"l]
bdn

Erf|d (a+bloglcx"]) ]

+
2 x2 2 x2

Problem 46: Result optimal but 3 more steps used.

J(ex)mEr‘f[d (a+bLlog[cx"])] dx

Optimal (type 4, 125leaves, 5 steps):
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(1+m) (14m-42bd?n) CLm e - R
(ex)1+m EI’"F[d (a+bLOg[CXn}>] e iwEm ) X (ex)" <an> 1" Er“F[l m 2abd2nzik;2nd2nLog[cX ] ]

N
e(1+m) 1+m

Result (type 4, 125leaves, 8steps):

{3em) [toma2bd?n) S 1+m-2abd?n-2b>d*nLog[cx"]
(ex)Y™Erf[d (a+bloglcx"])] € @ X (ex)" (cx") Erf| Soan ]

4
e(1+m) 1+m

Problem 143: Result optimal but 2 more steps used.

sz Erfc[d (a+bLlog[cx"])] dx

Optimal (type 4, 102 leaves, 5 steps):

1 s12abdn 2abd2—§+2b2d2Log[cx“]

ge wan X3 (c x”)’3/” Erf| o d ]+ §x3 Erfc[d (a+bLog[cx"])]

Result (type 4, 102 leaves, 7 steps):

1 e12abdn 2abd27%+2b2d2Log[cx“]

ge swan X3 (c x”)’3/" Erf| o d |+ §X3 Erfc[d (a+bLog[cx"])]

Problem 144: Result optimal but 2 more steps used.

Jx Erfc[d (a+bLlog|[cx"])] dx

Optimal (type 4, 94 leaves, 5steps):

1 12:bdn abdz—%erzd2 Log[c x"]

1
“evar x2 n)-2/NEpf = x2Erfc|d bL n
Zeba x* (cx") rf| v }+2x rfc| (a+ og[cx”}

Result (type 4, 94 leaves, 7 steps):
1

1 12:bdn abd?- % +b2d?Log[cx"] 1

“ewaer x2 (cx") P"Erf = x*Erfcd (a+blL n
Zeba x* (cx") rf| v }+2x rfc[d (a+blog[cx"])]

Problem 145: Result optimal but 2 more steps used.

JEch[d (a+bLog[cx"])] dx
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Optimal (type 4, 92 leaves, 5steps):

1-4abd’n 2abd2—%+2b2d2 Log[c x"]

eavian X (c x”)’l/” Erf|

o q | +xErfc[d (a+blog[cx"])]

Result (type 4, 92 leaves, 7 steps):

L4abd?n ) 2abd2—i+2b2 d? Log[c x"]
e o x (cx") VNERF|

o q | +xErfc[d (a+blog[cx"])]

Problem 147: Result optimal but 2 more steps used.

JEr‘fc[d (a+bLloglcx"])] :
X

x2

Optimal (type 4, 93 leaves, 5 steps):

1 a

1 A L 2abd’+1+2b2d? Log[c x"]
@av’d’n? bn (CX )n EI"‘F[ n oa } Er"Fc[d (a+bLog[cX”])]

X X

Result (type 4, 93 leaves, 7 steps):

1 a

1 2abd2+Li2b2d2L n
@avrdin? bn (C Xn) n_EI’“F[ S og[c ']

b ] Erfc|d (a+bloglcx"]) |

X X

Problem 148: Result optimal but 2 more steps used.

JEr‘fc[d (a+bLloglcx"])] ;
X

X3
Optimal (type 4, 95leaves, 5 steps):
elfzadf:j" (cx?) 2™ Erf | 1:abd? n+b:;12nn Log[c x"] ]

Erfc[d (a+bLoglcx"])]

2 x? 2 x?

Result (type 4, 95leaves, 7 steps):

1+2abd?n n
e wer (cxn)?/Epf| tabdntdntoglo] ] Erfc[d (a+bloglcx])]

2 x2 2 x2
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Problem 149: Result optimal but 3 more steps used.

J(ex)"‘Er'-Fc[d (a+bLog[c x"] )] dx

Optimal (type 4, 126 leaves, 5steps):
(1+m) (1+m-4abd®n) 1m n
e ewam X (ex)M (cx") o Erf[ Lim2abd’ “;i'jndz”mgm | ]

(ex)¥mErfc|d (a+blogcx"])]
N
1+m e (1+m)

Result (type 4, 126 leaves, 8 steps):
(1+m) (1+m-4abd?n) 1m n
e e x (ex)" (cx") Erf[“"’zabdz ”;izzn"zr‘“’g“" W ]

(ex)¥mErfc|d (a+blogcx"])]
N
1+m e (1+m)

Problem 246: Result optimal but 2 more steps used.

sz Erfi[d (a+bLlog[cx"])] dx

Optimal (type 4, 102 leaves, 5 steps):

1 1 3(zaaben) 2abd?+ 32 +2b2d?Log[c x"]
=x*Erfi[d (a+blog[cx"])]| -~ e ewaw X3 (cx”)’z'/n Erfi| o

3 3 2bd

Result (type 4, 102 leaves, 7 steps):

1 1 3(3+4abd?n) Zabd2+§+2b2d2 Log[c x"]

=x*Erfi[d (a+bLlog[cx"])]| -~ e ewan x> (cx") 2N Erfi|

3 3 2bd
Problem 247: Result optimal but 2 more steps used.

Jx Erfi[d (a+bLlog|[cx"])] dx

Optimal (type 4, 93 leaves, 5steps):

1 1 oewan abd?+1+b2d?Log[cx"]

~x2Erfild (a+blog[cx"])]| - —e wen x* (cx") ¥ Erfi| . -

2 2

Result (type 4, 93 leaves, 7 steps):



1 12abdn abd2+§+b2d2 Log[c x"]

1x2 Erfi|d (a+bLog[c x”]” -—e wer X (c x”)'Z/n Erfi|

2 2 bd

Problem 248: Result optimal but 2 more steps used.

JEr‘fi[d (a+bLog[cx"])] dx

Optimal (type 4, 91 leaves, 5steps):

2abd?+1+2b2d? Log[cx"]
xErfi[d (a+blog[cx"])] -e wer x (cx") VM Erfi] n
2bd
Result (type 4, 91 leaves, 7 steps):
2abd?+1+2b2d? Log[cx"]
xErfi[d (a+blog[cx"])] -e wer x (cx") /M Erfi] n v
2

Problem 250: Result optimal but 2 more steps used.

JEr'fi[d (a+bLoglcx"])] 5
X

X2
Optimal (type 4, 94 leaves, 5steps):

2abd?-1i2b2d? Log[cx"]
o

2bd

1 a 1
Erfi[d (a+bLloglcx"])] e awaw on (CX") 0 Erfi|
- +
X X

Result (type 4, 94 leaves, 7 steps):

2abd?-1i2b2d? Log[cx"]
a

2bd

1 a 1
Erfi[d (a+bLloglcx"])] e sawaw bn (CX") 0 Erfi|
- +
x X

Problem 251: Result optimal but 2 more steps used.

JEr‘fi[d (a+bLoglcx"])] 5
X

X3

Optimal (type 4, 95leaves, 5steps):

_12abdn . bd2-1ib2d2 L n
Er‘fi[d (a+bLog[cx“])] e van (an)Z/n Er"Fl[a " - 08[CX}]
- +
2x2 2x2
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Result (type 4, 95leaves, 7 steps):

_1-2abdin abd?-1:b?d? Log[cx"
e wan (C X“)Z/" Erfi| : L] ]
bd

Erfi[d (a+bLloglcx"])]

.
2 x? 2 x?

Problem 252: Result optimal but 3 more steps used.

J(ex)’“Er'fi[d (a+bLog[cx"])] dx

Optimal (type 4, 126 leaves, 5steps):

(1+m) (1+m+4abd?n) 14m

(ex)¥mErfi[d (a+bloglcx"])] e e x (ex)" (ex") e Er‘fi[1+m+zabd2mszdZ"Log[cxn]}

2bdn

e(1+m) 1+m

Result (type 4, 126 leaves, 8 steps):

(1+m) (1+m+4abd?n) 1

(ex)™Erfi[d (a+blogfcx"])] e e x(ex)" (an>_;_mEmci[

e(1+m) 1+m

1+m+2abd?n+2b*>d*nLog[cx"] }
2bdn

Test results for the 218 problems in "8.2 Fresnel integral functions.m"

Problem 54: Result optimal but 4 more steps used.

sz FresnelS|[d (a+blog[cx"]) | dx

Optimal (type 4, 231 leaves, 10 steps):

; a0 - 2iiabd? i b2 d?rLog[c x"
[ifi) e*iﬁ*m)@ <an>3/nEr1_f_-[(2+2)(n+1l Tl mlogl ])]+
12 12 bd\/;
T (i+§) (ifjabdzﬂfjbzdzﬁLog[cx”})

(1.

_ e on e x3 (ex") M Erfi |
12 12

bd~/r 3
Result (type 4, 231 leaves, 14 steps):

]+ lx3 FresnelS|d (a+bLog[cx"]) |



i . i Lii) (24iabd? i b2 d? 7t Log[c x"]
[L_i) 97%+Jj72nhx3 (cx”)3/”Er'-F[(2+2> (n+J]_ JT+ 1 JTLoOg )]+
12 12 bd~/r
L. Lii) (2-iabd?rn-1ib2d?rLloglcx"]
(i_i e AT 3 (cx")3/”Er‘1"i[(2 2> (n >]+lx3Fr‘esnels{d (a+bLog[cx”])]
12 12

bd~/r 3

Problem 55: Result optimal but 4 more steps used.

Jx FresnelS|[d (a+bLog[cx"])] dx

Optimal (type 4, 227 leaves, 10 steps):

S\ aiebdinn Lii) (2+iabd?r+1b2d?rLloglcx"]
(3_1) o mra 2 (€ x") 2" Enf] (2 2) (n ) .
8 8 bd~/n
i 2 (1-abdns] LiL) (2-iabd?n-ib?d?rLlog[cx"]
(E—E el (cx")'z”‘Em‘:i[(2 2) (” )]+1x2Fr‘esnels[d (a+blog[cx"])]
8 8 bd~/m 2

Result (type 4, 227 leaves, 14 steps):

: s 2abdinn i) (24iabd?n+1ib2d?rLloglcx"
[1_3) o w2 (an)Z/nEmc[(2+2) (n“l T mrhogl ]) .
8 8 bd~/r
: Cabdin Lii) (2-iabd?n-ib2d?rlog(cx"]
(E—E e a2 (cxm)-2m Er‘ﬁ[(2 2) (" )]+1x2Fr‘esne1$[d (a+blLog[cx"])]
8 8 bd~/rn 2

Problem 56: Result optimal but 4 more steps used.

JFr‘esnelS [d (a+bLlog[cx"])] dx

Optimal (type 4, 214 leaves, 10 steps):

- 2080 Lii) (2iiabd?r+ib2d?rloglcx"]
(371 e aum x(cx”)’l/“Er-f[ (2 2) (n ) .
4 4 bd~/m
. 200n. Lii) (2 -iabd?n-1ib2d?rLoglcx"]
(1 1) e x (cx") MM Erfi| (2 2) (" )]+xFr‘esnels[d (a+bLog[cx"])]
4 4 bd~m

Result (type 4, 214 leaves, 14 steps):

8 Special functions.nb | 9
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L zabn Lol (2+iabd?r+ib2d?rLloglcx")
[1—3) ezbznzx(cx“)l/nEr‘f[(z 2) (n )]+
4 4 bd~/r
. 2abn Lii) (2_iabd?r-ib2d?loglcx"]
(1_3 e sznz'x<cx“)1/"Er‘fi[(2 2) (" )]+xFr‘esnelS[d (a+bLog[cx”]H
4 4 bd~/r

Problem 58: Result optimal but 4 more steps used.

JFr‘esnels [d (a+bLoglcx"])] 4
X

x2

Optimal (type 4, 217 leaves, 10 steps):

2abn

(ifi—) e (cx“)%Er'f[(

2ei) (2iabd?rib?d rlog[cx] ) ]

2
bd+

+
X

§+%) (%+]‘labdzﬂ+]'l b? d2 7 Log | c x"” }
bdrr _
X X

2abn-——
a2

(l—i) e 2w (cx”)EEr'-Fi[(
4 4

FresnelS|d (a+blog[cx"]) ]

Result (type 4, 217 leaves, 14 steps):

(l B l) ezazbb?ni;iﬁ (C Xn)%Er‘-F{ (§+%) (37]1abdzn*indZNLog[cxn}) }
4 4 bd~/m 4
X
2abn- o (2+2) (L+iabd? i b? d rLog[cx"] | ]

bd/ FresnelS|d (a+bLlog[cx"]) |

X X

Problem 59: Result optimal but 4 more steps used.

JFr'esnels [d (a+bLoglcx"])] 4
X

x3

Optimal (type 4, 228 leaves, 10 steps):
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2iv2abdinn : l) (i,,jabdznfi bzdanog[cx"” }

(l_ il_) e wenn (an)Z/n EI’"F{ (53
8 8 bdr

+

x2

: ) o (cx") 2" Erfi| (3 (E*jabf;ﬁzdzﬂog[cﬂ}) ]
7T

x2 2 x2

FresnelS|d (a+blLog[cx"]) |

Result (type 4, 228 leaves, 14 steps):

(32 5) SR (oo g Lot (s s o))
8 8 bd\/? .
XZ
1 i) -xliabdns) y . (3+2) (2+iabd?rrib?d? rLog[cx] )
(E‘i)e o (oxt) ¥ MErfi[ bd v ] FresnelS|d (a+bLog[cx"]) |

x? 2 x?

Problem 60: Result optimal but 6 more steps used.

J(e x)" Fresnels|d (a+b Log[c x"] ) | ax

Optimal (type 4, 280 leaves, 10 steps):

i i (1em) (1em2iabding) _im LoL) (1emeiabd?nei b2 d? nLog e x”
(l—l) e 2b?d?n? 7 X(eX)m (CXn> n EP'F{(Z 2)( ! et 7T [CX])]
4 4 bdn+/7r .
1+m
; _i(wm) (1+n-2iabdinr) _im [ 2l) (24m-iabd?n-ib?d?noLog[cx
(jT - i) e 2b2d2n? X (e X)m (C Xn> n Er"Fl[ ( ) ( bdnﬁ [ }) ] (e X>1+m Fr\esnels[d (a + b Log[c an )]
+
1+m e (1+m)
Result (type 4, 280 leaves, 16 steps):
i i(t4m) (2+eme2iabding) _Lm LiD) (1+meiabd?noei b2 d? L n
(1o 5) & T (e (oxn) e Ll Tmieb e Bt enlex]
4 4 bdnr .
1+m
i _ifwm) (rem-2iabding) _Lm (1—+i—) (1+m-iabd?ns-ib2d? nrLlog[cx"])
1_1i . m n n s
(4*4)‘5 2ot x (ex)" (cx") " Erfi[ bdn o ] (ex) " FresnelS[d (a+bLogcx"]) ]

+
1+m e(1+m)
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Problem 163: Result optimal but 4 more steps used.

sz FresnelC|[d (a+bLog[cx"]) | dx

Optimal (type 4, 231 leaves, 10 steps):

; . s Liif) (2+iabd?n+ib2d?Llog[cx"]
[i+l) e’iT*zbziﬁx?' (cx”)3/"Er"F[(2+2) (n+ . & )]_
12 12 bd\/?
i _ LiLf)(2-iabd?n-ib%d?rLlog[cx"]
(i+i e on wETT X (cx”)g/”Em‘:i[(2 2) (n )]+lx3Fr‘esne1C{d (a+bLogcx"])]
12 12

bd~/n 3
Result (type 4, 231 leaves, 14 steps):

3 91 i+Jialbd27r+J'1b2d27rLog[CX"])

. 1.1
[L+ i) @ bn 2vtams X3 (C Xn>73/n EI"'F[ (2 . 2) (n

12 12 bd~/r

. . Lii) (2 -iabd?n-1ib2d?Lloglcx"]
(iJ, B B TF it (c x”)’3/" Erfi| (2 2> (" ) |+ lx3 FresnelC|d (a+bLog[cx"]) |
12 12 bd~/n 3

Problem 164: Result optimal but 4 more steps used.

JX FresnelC|[d (a+bLog[cx"]) ] dx

Optimal (type 4, 227 leaves, 10 steps):

i i2abd?nr .4} (24iabd? i b2 d? 7t Log[c x")
[l+£ o w2 (an)z/nEr‘f{(2+2)(n+1 . Thos )}_
8 8 bd~/n
i LiL) (2-iabd?n-ib?d?rLlog[cx"]
(l+ s (cxm) " Erfi| (2 2) (” ) |+ 1 FresnelC|d (a+bLog[cx"]) |
8 8 bd~/m 2
Result (type 4, 227 leaves, 14 steps):
; i2abdnn i) (24iabd?n+ib?d?rLloglcx"]
[l+£) o w2 (CX”)Z/”EPF[(2+2> (n+ - )}_
8 8 bd~/
- Li4) (2-iabd?n-ib?d?rLlog[cx"]
(1+ L) et e (cxm) " Erfi| (2 2) (" ) ]+ 1 FresnelC|[d (a+bLog[cx"]) |
8 8

bd/r 2



Problem 165: Result optimal but 4 more steps used.

JFr‘esnelC [d (a+bLlog[cx"])] dx

Optimal (type 4, 214 leaves, 10 steps):

L zabn Lol (2+iabd?r+ib2d?rLloglcx")
[l+£) ezbznzx(cx“)l/"Er‘f[(z 2) (n ) -
4 4 bdr
2000 Lol (f-iabd?r-1ib2d?rLloglcx"]
(1+£ e Trom x<cx”)’1/”Er‘fi[ <2 2) (” )]+xFr‘esne1C[d (a+bLog[cx"])]
4 4 bd/r
Result (type 4, 214 leaves, 14 steps):
. 2000 Lii) (Yviabd?r+1ib2d?rLloglcx"]
(5+3) <ezwx(c;x“)”“a«f[(2 2) <“ ) -
4 4 bdr
2000 2ii) [f-iabd?n-ib?d?nLloglcx"]
(1+£ e Tiem x(cx“>1/"Er"Fi[(2 2) (" )]+xFr‘esnelC{d (a+bLog[cx”]H
4 4 bdr

Problem 167: Result optimal but 4 more steps used.

JFr‘esnelc[d (a+bloglcx"])] 4
X

x2

Optimal (type 4, 217 leaves, 10 steps):

2abni— 1
a2

;+l) (i——jabdzn—i b2 danog[cx"”

(ir3d)e ™ (o) e L2 ba/r }
. _
) e Lo g ra) Griabdmib?driogle ]
(i+;)e TSI (cx”)nEr"Fl{( L - )} FresnelC|[d (a+bLog[cx"]) |
y X

Result (type 4, 217 leaves, 14 steps):
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(125) & (cn) g il o i ol
4 4 o )
X
. % L . (§+§) (%H’labdzﬂﬂ‘LbZdZﬂLog[cxn”
(i—+ i) e 202w <C x”>n Er‘le{ bdr ] Fr-esnelc[d (a+bLog[cxn])]
X X

Problem 168: Result optimal but 4 more steps used.

JFr'esnelc [d (a+bLoglcx"])] 4
X

x3

Optimal (type 4, 228 leaves, 10 steps):

2i:2abd?nn E ”) (%4‘1abdznfibzdanog[cx"]) }

(l+ j‘*) e verr (c x”)Z/” Erf] 55
bd~

8 8

X2

s 2 (i-abd?nr) X ;4’;7 §+jabd2n+ﬁb2d2nLog[cx”]
(§+§) e s (cx")?" Emcl[( L = )] FresnelC|d (a+bLog[cx"]) ]

x2 2 x?

Result (type 4, 228 leaves, 14 steps):

(l . 1'1_) @U;zzjzbngzﬂn” (cxn)z/n Erf[ (;Jr;f) (iﬂjabdzn—i bZdZnLog[cx"H }
8 8 bd/or -
2
o\ _2(i-abétnr) . (3+2) (2+iabd?rib?d? rLog[cx] )
(lJ’ L) € (an)zm Erfi[ bd v ] ) FresnelC|d (a+bLog[cx"]) |
)(2 2X2

Problem 169: Result optimal but 6 more steps used.

J(e x)" FresnelC|d (a+bLog[cx"]) | dx

Optimal (type 4, 280 leaves, 10 steps):



1r (1+m+iabd?nseib?d?norlog[cx"]) ]

bdn/

i _i{im) (1m-2iabdnx) _bm . (;+;7) (1+m-iabd?ny-ib2d?nLog[cx"])
)e [ bdn/n ] X (ex) ™™ FresnelC[d (a+bLog[cx"]) ]

1+m e(1+m)

Result (type 4, 280 leaves, 16 steps):

(l+ J'l_) EWX (ex)m (an>_1:‘_"‘Er‘_F[ (;+27) (1+m+iabd?ny+ib?d?nLloglcx"]) ]
4 4 bdn~/r B
1+m
_Lim . (1—+i—) (1+m-iabd?ns-ib?d?nrlog[cx"])
X (ex)" (cx") o Erfi]-> ban v ] (ex)¥™"FresnelC[d (a+bLog[cx"]) |
+
1+m e (1+m)
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Test results for the 208 problems in "8.3 Exponential integral functions.m"

Test results for the 136 problems in "8.4 Trig integral functions.m"

Test results for the 136 problems in "8.5 Hyperbolic integral functions.m"

Test results for the 233 problems in "8.6 Gamma functions.m"

Test results for the 14 problems in "8.7 Zeta function.m"

Test results for the 198 problems in "8.8 Polylogarithm function.m"

Problem 170: Result valid but suboptimal antiderivative.

sz (g+hlog[1-cx])Polylog[2, cx] dx

Optimal (type 4, 423 leaves, 25 steps):
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121hx 13hx> hx® h(l-cx)® 2h(1-cx)’

13hlog[l-cx] hx*log[l-cx] 1 h (1-cx) Log[l-cx]
+ + + + - - —hx’Log[l-cx] + +
108 c?2 216 ¢ 81 6 c3 81 c3 108 c3 12c 27 3¢3
hLog[l-cx]?2 hlog[cx]Llog[l-cx]? 1 1-cx) (g+2hlog[l-cx] 1-cx)? g+2hLlog[l-cx]
gl I _ glcx] Logl ] +—x3Log[1-cx] <g+hLog[1—cx})+( )( )—( ) ( >+
9c3 3¢3 9 3¢3 6c3
(1—cx)3(g+2hLog[1—cx1) Log[l-cx] (g+2hlog[l-cx]) hxPolyLog[2, cx] hx2Polylog[2, cx] 1 R
- - - - —hx”PolylLog[2, cx] -
27 c3 9c3 3 ¢? 6cC 9
hLog[1l-cx] PolylLog[2, cX 1 2hlLog[l-cx] PolylLog[2, 1-cx 2hPolylLog[3, 1-cx
gl ] 3)/ gl2, ] N (g+hLog[17cx}) Polylog[2, ¢ x] - gl J 3)/ gl2, ] . y 8[3, J
3c 3 3¢ 3c

Result (type 4, 366 leaves, 37 steps):

167hx 23hx2 2hx® h(l-cx)®? h(1-cx)® 23hlog(l-cx] 5hx’log[l-cx] 2 4h(1-cx) Log[l-cx]
+ + + - + - - —hx*Log[1l-cx] + -

108 2 216 ¢ 81 12¢c3 81c3 108 3 36 cC 27 9c¢3
hlog[cx] Log[l-cx]? 1 1 (18 (1-cx 9 (1-cx)® 2(1-cx)’ 6Log[l-cx
glcx] Logl : +—=x’Log[l-cx] (g+hlog[l-cx])+— ( >7 ( ) + ( ) - el } (g+hLlog[l-cx]) -
3¢3 9 54 c3 c3 c3 c3

hx PolyLog[2, cx] hx?PolylLog[2, cx] 1 3 hLog[1l-cx] PolylLog[2, cx]

- - —hx”PolyLog[2, cx] - +
3¢? 6C 9 3¢3

1 2hLog[l-cx] PolylLog[2, 1-cx 2hPolylLog[3,1-cx

—x? (g+hlog[1l-cx])Polylog[2, cx] - gl ] 3y gl ] + Y g[3 ]

3 3c¢c 3c

Problem 171: Result valid but suboptimal antiderivative.

jx (g+hLlog[1-cx]) Polylog[2, cx] dx

Optimal (type 4, 330 leaves, 21 steps):

13hx hx2 h(l1-cx)®> hlog[l-cx] 1 h(1-cx)Llog[l-cx] hlog[l-cx]?2
—_—+ — + ( ) + gl ]——hszog[l—cx}+ < ) el ]+ el }

8c 16 8 c? 8 c? 8 2c? 4 c?

hL Log[1- 21 1-cx +2hLog[1l-cx 1-cx)?(g+2hlog[l-cx
oglcx] Log[1-cX] + —x?Log[1-cx] (g+hLog[1—cx])+( ) (e el H—( )" (e 8l ”—
2c? 4 2c? 8 c?

Log[1 - c x] (g+2hLog[1—CX]) h x PolyLog[2, c X]

4 c? 2c

1 hLog[1l-cx] PolylLog[2, cX
- —hx%Polylog[2, cx] - gl ] yLogl ] +
4

2c?
1 hLog[1l-cx] PolylLog[2, 1-cX hPolyLog[3, 1-cx
—x* (g+hlog[1-cx]) Polylog[2, cx] - Bl 1 Polylogi2, L, ytog(s, ]

2 c? c?

Result (type 4, 287 leaves, 30 steps):



+

3hx hx? h(lfCX)2 hilog(l-cx] 1 ., 3h(1*CX> Log[l-cXx] hlog[cx] Log[l-cx]?
+ + + - —hx“Log[1l-cx] + -
2c 8 16 c? 4c? 4 4 c? 2¢c?
1 1 (4 (1-cx 1-cx)? 2L 1-
=x*Llog[l-cx] (g+hlog[l-cx])+— < )| ) _2log[i-cx] (g+hLlog[1-cx]) -
4 8 c? c? c?
h x PolyL 2 1 hL 1- PolyL 2
X oyog[’Cx]f—hszolyLog[z,cx}f 0g[1-cXx] oyog[,cx}+
2¢c 4 2¢?
hLlog[l- PolylLog[2, 1 - hPolyLog[3, 1-
—x* (g+hlog[1l-cx])Polylog[2, cx] - og[1-cx] Polylogl cx] + olyLog| cx]
2 c? c?
Problem 174: Result valid but suboptimal antiderivative.
(g+hlog[l-cx])Polylog[2, cx]
J ” dx
Optimal (type 4, 156 leaves, 12 steps):
Log[1l-cx +hLog[l-cx
chLoglcx] Log[l-cx]?+ gl ) (g Bl ]>+c(g+2hLog[17cx])Log[1f |+
X 1-cx
+hLog[l-cx]) PolylLog[2, cx
chlog[l-cx] PolylLog[2, cx] - e gl ) PolyLog 1—2chPolyLog[2, ]+
X l1-cx
2chlog[l-cx] PolyLog[2, 1-cx] -chPolyLog[3, cx] -2chPolyLog[3, 1-cXx]
Result (type 4, 165leaves, 19 steps):
1 Log[1l-cx +hLog[l-cx
cglog[x] - —chlog[l-cx]?2+chlog[cx] Log[l-cx]?+ gl (g gl ])—
2 X
c(g+hlog[l-cx])? +hLog[l-cx]) PolyLog[2, c X
(g gtE ]> -2chPolyLog[2, cx] +chLog[1-cx] PolylLog[2, cX] - (g gl ]> yLogl ]
2 X
2chlog[l-cx] Polylog[2, 1-cx] -chPolylLog[3, cx] -2chPolylLog[3, 1-cXx]

Problem 175: Result valid but suboptimal antiderivative.

j (g+hLog[1-cx])PolylLog[2, cX]

x3

dx

Optimal (type 4, 266 leaves, 20 steps):
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chlog[l-cx] 1

1
-c’hlLog[x] + —c*hlog[l-cx] - +—=c?’hlog[cx] Log[l-cx]%+
2 2 X 2

Log[1l-cx +hLog[l-cx c(l-cx +2hlog[l-cx 1
el (e gl ])— ( ) (8 el ]>+—c2(g+2hLog[1—cx})Log[1— |+
4 x? 4x 4 1-cx
chPolylLog[2, c 1 +hLog[l-cx]) PolylLog[2, cX
yLogl x] +—c?’hLog[1-cx] PolylLog[2, cx] - (g 81 ]) ylogl ] -

2 X 2 2 x?

1 1
~c?hPolylog|2, | +c®hLog[1-cx] PolyLog[2, 1-cx] - —c?hPolylog([3, cx] - c>hPolylLog[3, 1-cX]
2 2

1-cx

Result (type 4, 278 leaves, 31 steps):
3chlog[l-cx]

4x
c(1-cx) (g+hlog[l-cx]) Log[l-cx] (g+hLog[l-cx])

1 3 1
—c?glog[x] -c’hlog[x] + —c*hlog[l-cx] - - —c’hlog[1-cx]?+
4 4 8

1
—c?hlog[cx] Log[l-cx]?-
2 4 x 4 x?

c? (g+hLog[1—cx}>2

1 chPolylLog[2, cx
- —c*hPolylog[2, cx] + ytogl |
8 h 2 2 X
(g+hlog[l-cx])PolyLog[2, cX]

1
+—c?’hlLog[1-cx] PolylLog[2, cx] -
2

1
, +c?hLog[1l-cx] Polylog[2,1-cx] - —c?>hPolylog[3, cx] -c?hPolylog[3, 1-cx]
2 X 2

Problem 176: Result valid but suboptimal antiderivative.

dx

j (g+hlog[1-cx])Polylog[2, cx]
4

X

Optimal (type 4, 340 leaves, 28 steps):

7c¢2h 3 19 , chlog[l-cx] c*hlog[l-cx] 1 , 5
- —c’hlog[x] + —c>hlLog[l-cx] - - +—c>hlog[cx] Log[1l-cx]*+
36 x 4 36 12 x2 3 X 3

Log[1-cx] (g+hlog[l-cx]) c(g+2hlog[l-cx]) c?(l-cx) (g+2hlog[l-cx]) 1

- - +=c*(g+2hlog[l-cx]) Log[1-
9

9 x3 18 x? 9 x

chPolylog[2, cx] c2hPolylLog[2, ¢ X] (g+hLog[1-cx]) PolylLog[2, cX]
N _

1
+—c3hlLog[1-cx] PolylLog[2, cx] -
6 X2 3x 3 3x3

2 2 1 2
~c>hPolylog|2, | + = chlog[1-cx] PolyLog[2, 1-cx] - —c®hPolylog[3, cx] - —c>hPolyLog[3, 1-cX]
9 1-cx 3 3 3

Result (type 4, 351 leaves, 42 steps):

1

1-cx

|+
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7c¢2h 1 3, 23 5chlog[l-cx] 4c’hlog[l-cx] 1 5
+—c’glog[x] - —c>hlLog[x] + —c>hLog[l-cx] - - - —c’hlog[l-cx]°+

36x 9 4 36 36 x2 9 x 18

1 c(g+hlog[l-cx]) c?(1-cx) (g+hlog[l-cx]) Log[l-cx] (g+hlog[l-cx])

—c*hlog[cx] Log[1-cx]?- - + -

3 18 x? 9 x 9 x3

c3 (g+hlog[l-cx])? chPolylog[2, cx] c2hPolylLog[2, cX]
+

2
- —c®hPolylog[2, cx] +
18h 9 6 x2 3 x

+hLog[1l-cx]) PolylLog[2, cXx 2 1 2
(g gl /) ytog(2, ]+—c3hLog[17cx] Polylog[2, 1-cx] - — c3 hPolylLog[3, cx] - — c>hPolyLog[3, 1-cx]
3 3 3

1
+—c>hlog[1-cx] PolylLog[2, cX] -
3

3x3

Test results for the 398 problems in "8.9 Product logarithm function.m"
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Summary of Integration Test Results

1949 integration problems

A - 1942 optimal antiderivatives

B - 7 valid but suboptimal antiderivatives

C - 0 unnecessarily complex antiderivatives
D - 0 unable to integrate problems

E - 0 integration timeouts

F - O invalid antiderivatives



