Mathematica 11.3 Integration Test Results
Test results for the 98 problemsin "4.2.7 (d trig)*m (a+b (c
cos)*n)"p.m"
Problem 6: Result more than twice size of optimal antiderivative.
J Sin[x] dx
a-acCos[x]?

Optimal (type 3, 8leaves, 2steps):
ArcTanh[Cos [x] ]

a

Result (type 3, 21 leaves):

-Log[Cos[%]] + Log[sin[*]]

a

Problem 7: Result more than twice size of optimal antiderivative.
J Csc[Xx] dx
a-acCos[x]?
Optimal (type 3, 22leaves, 3 steps):

ArcTanh[Cos[x]] Cot[x] Csc[X]
2a 2a

Result (type 3, 51leaves):

_§Csc[§]2_§Log[Cos[§H +§Log[$in[§]] + iSec[ﬂz

a

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

Csc[x]?3
J— dx
a-aCos[x]?
Optimal (type 3, 35leaves, 4 steps):
3 ArcTanh[Cos [x]] 3Cot[x] Csc[x] Cot[x] Csc[x]?
8a 8a 4a

Result (type 3, 75leaves):
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3 2 1 4 3 3 . 3 2 1 4
—;Csc[ﬂ —aCsc[f] —gLog[Cos[fH+gLog[Sln[§]]+§Sec[§] +aSec[§}

a

Problem 11: Result more than twice size of optimal antiderivative.

s 5
J Sin[x] dx

a+bCos[x]?

Optimal (type 3, 54 leaves, 4 steps):

(a+b)2ArcTan[3L%SM] (a+2b) Cos[x] cCos[x]3

— + —

\Ja bs/2 b2 3b

Result (type 3, 116leaves):

b -\/a+b Tan|X

1 12 (a+b)2Ar‘cTan[ ~ ]

12 b5/2 \/?

\/F+Va+b Tan| X

12 <a+b)2Ar‘cTan[ ~
a

Va

+34/b (4a+7b) Cos[x] - b*?Cos[3x]

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

s 3
J Sin[x] dx

a+bCos[x]?

Optimal (type 3, 36 leaves, 3 steps):
(a+b) Ar‘cTan[M’ cosixl |

- Ja Cos [x]
“Ja b3/2 b
Result (type 3, 90 leaves):
1
\/?bS/Z

Vb ++Va+b Tan[*]

\/F—\/mTan[ﬂ
| - (a+b) ArcTan|
Va Va

[— (a+b) ArcTan|

Problem 15: Result more than twice size of optimal antiderivative.
J Csc[x]?3 dx
a+bCos[x]?

Optimal (type 3, 62 leaves, 5 steps):

2 | +Va /b Cos[x]
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bh3/2 ArcTan[M}

i N i (a+3b) ArcTanh[Cos [x] ] ~ Cot[x] Csc[x]
Va (a+b)? 2 (a+b)? 2 (a+b)
Result (type 3, 1401leaves):

Vb -+/a+b Tan[%] Vb ++/a+b Tan[%]
——————|-8b*?ArcTan| 2] -8b*2ArcTan| =]+
8va (a+b)? “a Va

Va (— (a+b) Csc[§]2—4 (a+3b) (Log[Cos[gH —Log[Sin[fH) +(a+b) Sec[g}z]

Problem 16: Result more than twice size of optimal antiderivative.

5
J Csc[Xx] dx

a+bCos[x]?

Optimal (type 3, 94 leaves, 6 steps):
b5/2 ArcTan { M}

Nes (3a?+10ab+15b?) ArcTanh[Cos [x]]
_ Va (a+b)? _ 8 (a+b)’ i
(3a+7b) Cot[x] Csc[X] Cot[x] Csc[x]3
8(a+b)2 ) 4(a+b)

Result (type 3, 204 leaves):

1 Vb -+/a+b Tan[%] Vb ++/a+b Tan[%]
_ —64b5/2Ar'cTan[ 2 ]—64b5/2Ar‘cTan[ 2 ]+
64\E(a+b)3 va JVa

Va (72 (3a2+10ab+7b2) Csc[~]*- (a+b)>csc|~]" -8 (3a+10ab + 15 b?)
2 2

(Log[Cos[gH —L°8[Sin[§]]] +2(3a’+16ab+7b?) Sec[§]2+ (a+b)25ec[§]4)

Problem 32: Result more than twice size of optimal antiderivative.
J Sec[x] Oy
a+bCos[x]?
Optimal (type 3, 41 leaves, 4 steps):

/b ArcTanh [ M}

ArcTanh[Sin[x]] Vasb

a ava+b

Result (type 3, 93 leaves):
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) Log[cOs[g} —Sin[gH +2Log[cOs[§} +Sin[§H N

2a

Vb (Log[\/a+b -+/b sin[x]] - Log[Va+b +x/FSin[x]”

a+b

Problem 33: Result more than twice size of optimal antiderivative.

3
J Sec [Xx] dx

a+bCos[x]?

Optimal (type 3, 59leaves, 5steps):

3/2 /b Sin[x
(a-2b) ArcTanh(sin[x]] " ArcTanh [P ] sec [x] Tan[x]
+ +
2a? a?+/a+b 2a

Result (type 3, 152 leaves):

1 X X
——|-2(a-2b) Log|C 2] -sinl[ =
4w | 212720) og[Cos| ] -sin[ ] +
2b3/2L b - b Si
2 (a-2b) LOg[COS[5}+Sin[§H, og[va+b -+/b Sin[x]] .
2 2 a+b
2b*2Log[Va+b ++/b Sin[x]] a 5
X i x1)?2 x . x1)2
" [cos 3] -sin[3])"  (cos[3] +sin[3])

Problem 34: Result more than twice size of optimal antiderivative.

5
J Sec[Xx] dx

a+bCos[x]?

Optimal (type 3, 90leaves, 6 steps):
(3a?-4ab+8b?) ArcTanh[Sin[x]]

8 a3
5/2 /b Sin[x]
b>/2 ArcTanh | Jarb ] (3a-4b) Sec[x] Tan[x] Sec[x]3Tan[x]
+ +
al+a+b 8 a2 4a

Result (type 3, 215leaves):
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16133 -2 (3a’-4ab+8b?) Log[Cos[g] —Sin[g]] +2(3a%-4ab+8b?) Log[COS[E] +Sin[§]] X

8b%2Log[Va+b -b Sin[x]] 8b%%Log[/a+b +/b Sin[x]]

a+b a+b

+

- + +

(cosm_sm[i])“ (cos[§}+51n[§])4 (cos[*] +sin] ])2 -1+5Sin[x]

a? a2 a(-3a+4b) a(-3a+4b)
X

2

Problem 67: Result more than twice size of optimal antiderivative.
J Cos [X] dx
1+ Cos[x]?
Optimal (type 3, 9leaves, 2 steps):

]

Sin[x]
V2
Result (type 3, 19leaves):
\/TSin[x]
V3+Cos[2X]

ArcSin|

ArcTan |

Problem 68: Result more than twice size of optimal antiderivative.

Cos[5 +3x]

dx

\/3+Cos[5+3x]2
Optimal (type 3, 15leaves, 2 steps):

1 ol
fAr‘c51n[751n[5+3x]]
3 2

Result (type 3, 31 leaves):
\/2 sin[5 +3x]

1
— ArcTan
3

]

[\/7+Cos[2 (5+3x)]

Problem 69: Result more than twice size of optimal antiderivative.
J Cos [X] dx
4 - Cos[x]?

Optimal (type 3, 9leaves, 2 steps):
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Sin[x] ]
V3
Result (type 3, 21 leaves):
\/2 sin [X] }
\7-Cos[2X]

ArcSinh [

Ar‘cTanh[

Problem 70: Result unnecessarily involves imaginary or complex numbers.

1
J—dlx
a+bCos[x]*

Optimal (type 3, 487 leaves, 10 steps):

1/4 _ _ 3/4
( [a +Va+b ) Ar‘cTan[a/ v/ arb-+/a +/a+b 2 (a+b)3/*Cot[x] ]
a¥/4~Ja+b+va Jarb

2\583/4 (a+b)1/4x/a+b+\/?\/a+b

1/4 _ 3/a
( /a ++/a+b ) Ar‘cTan[a \a+b-~/a ~fa+b +\/2 (a+b)3/* Cot[x] ]
al/4+/a+bsy/a Va+b

2\/7a3/4 (a+b>1/4\/a+b+\/?\/a+b
( \/Xfx/a+b)Log[\E (a+b)1/47\/7a1/4\/a+b7\5x/a+b Cot[x] + (a+b)3/4Cot[x]2]]/

(
[zw?aw <a+b>1wa+b_ﬁm)+
((ﬁfm) Log[/a (a+b)*++/2 at*[a<b /a Vaib Cotlx] + (a+b)3/4Cot[x]2]]/

{4\/7a3/4 (a+b)1/4\/a+b—\/?\/m)

Result (type 3, 121 leaves):

Ar‘cTan[JLu—a fantxl - | Ar‘cTanh[JL[—]—a fanixl ]
\a+iva Vb \ -a+iva Vb

2+/a Ja+iva Vb 2+a+/-a+i+va Vb
Problem 72: Result unnecessarily involves imaginary or complex numbers.

1
Ji dx
1+ Cos[x]*

Optimal (type 3, 292 leaves, 10 steps):
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2+ )cOs 1sin(x]+\ 1432 (1-25in[x]?)
ArcTan | ]
X 241/ 1+1/2 +21/ -1+4/2 Cos[x] Sin[x] (—2+ﬁ) sin[x]2

+ +

2~/ -1++/2 4~/ -1+/2

(—2+\/?) Cos[x] Sin[x]+\/ -1+y/2 (-1+2Sin[x]?)
241/ 1442 -2+/ -1+4/2  Cos [x] Sin[x]+(—2+\/7) Sin(x]

4~ -1++2
\V-1+V2 Log[vV2 -2+/-1++/2 Cot[x] +2Cot[x]?] -

V-1+v2 Log[i+ 2 (-14+/2] cotx] + V2 Cotx)?]

ArcTan [

Result (type 3, 45leaves):
ArcTan[MXL] ApcTan | TR ]
VIL Nty

1-i 1+1
+

2V1-1 2V1+1

Problem 74: Result is not expressed in closed-form.

1
J;m
a+bCos[x]®

Optimal (type 3, 494 leaves, 12 steps):

+/ 31/5_p1/5 x 1/5 1/5 p1/5 x
ZAPcTan[w] 2 ArcTan[ O ne TE”M]
\/ al/5.pl/s al/s_ (-1) 1/5 p1/5

+ +

5a%5+/al/5 - bl/5 /al/5 4+ bl/5 g q4s5 \/a1/57 (71>1/5 p1/5 \/a1/5+ (71)1/5 pl/s

al/5- (-1)%/5bY/5 Tan [ :—]

2 ArcTan|
al/s. (-1)2/5 pl/s
+
5 g4/5 \/al/s _ (_1) 2/5 p1/s Jal/s N (_1>2/5 pl/5
al/s. (~1)3/5 pt/s Tan[i] al/5- (~1)4/5bY/5 Tan { X—}
2 ArcTan [ 2 } 2 ArcTan [ 2 ]
al/s_ (-1) 3/5 p1/s al/s, (-1) 4/5 p1/5
+

5 g4/5 \/a1/57 (71)3/5 pl/s \/al/s N (71>3/5 bl/5 5 94/5 \/al/s B (71>4/5 h1/5 \/al/sJr (71)4/5 pl/s
Result (type 7, 130leaves):
8
— RootSum|[b +5b 12 +10b=1% + 32a11° + 10 b #1° + 5b 118 + b 11 &
5
2ArcTan[ 212 11— i Log[1 -2 Cos [x] 1l +n1?] m1?

s[x]-#1 &]
b+4bn12+16am13 +6bnl* +4b 1% + b8
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Problem 75: Result is not expressed in closed-form.

1
Jidlx
a+bCos[x]®

Optimal (type 3, 171 leaves, 7 steps):

{ 1/3 p1/3 [x] A/ al/3_(-1)1/3 p1/3 A al/34 (-1)2/3 p1/3
Ar‘cTan[ a'/’+b'/? Cot[x } ArcTan[ a (-1) b Coﬂx}] Ar‘cTan[ at/?+(-1)%°>b Cot[xl]

/ /
al/6 al/6

3a5/6+/al/3 4 bl/3 335/6 \/a1/3— (_1>1/3 pl/3

al /6

3 5/6 \/a1/3+ (_1)2/3 pl/3
Result (type 7, 146 leaves):

8
—RootSum[b+6bJ:tl+15bJ:t12+64aJ:tl3+20bttl3+15b1:t14+6b1115+b1116 &,
3

2Ar‘cTan[S—i”M—

| #12 - i Log[1-2Cos[2x] ul + #1?| n1?
Cos[2x]-#1

&
b+5bal+32an1?2+10bx1%2+10b113 +5b11% + bHl® ]

Problem 76: Result is not expressed in closed-form.

1
J;m
a+bCos[x]8

Optimal (type 3, 245leaves, 9steps):
ArcTan [ JL-a1 bt cotix] |

(7a>1/8

ArcTan | St e conx ]
(7a>1/8
+ +

4<7a>7/8 (7a>1/47b1/4 4(*3)7/8\/(*3)1/4*jb1/4

A (_3)1/4,: pl/4 _a\1/4,p1/4
Ar‘cTan[ (—a)¥*+i bY/* Cot[x] ] Ar‘cTan[ (-a)/%+b Cot [x] }

(-a) /e (-a)'/®

N
4(—a)7/8\/<_a>1/4+ib1/4 4 (—a)7/8+] (—a)l/4, pl/e

Result (type 7, 172 leaves):

8 RootSum[b +8 bl +28b =12 +56b11% +256a11* + 70 b H1% + 56 b11® + 28 b11° + 8bnl” + b 1B &,
Sin[2 x]
Cos[2x] -H1
(b+7bnl+21bnl®+128an1%+35b 11 +35b1l% +21bul® + 7bui® + bnul’) &]

2 Ar‘cTan[

| #1% - i Log[1-2Cos[2x] #1 + 1117 n13]/

Problem 77: Result is not expressed in closed-form.

1
Jidlx
a-bCos[x]”

Optimal (type 3, 494 leaves, 12 steps):
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A/ 31/5.p1/5 x A al/5_ (_1)1/5 p1/s x
ZAPcTan[w] 2 ArcTan]| /(1) Tan|f] ]
\/ al/5_pl/s al/s, (-1)1/5 pl/5

+ +

5 g4/5 \/al/S_bl/S \/a1/5+b1/5 5 34/5 \/a1/57 (71>1/5 bl/5 \/a1/5+ (71)1/5 bl/5

\/mTan[;i]}

al/5_ (-1)2/5pV/s

5 54/5 \/al/S_ (_1)2/5 pl/5 \/a1/5+ (_1>2/5 p1/5

\/mmn[g] } ZAPCTan[mTan{ﬂ

al/sy (-1) 3/5 p1/s al/s_ (-1) 4/5 p1/5

2 ArcTan |

+

2 ArcTan [

]

5 g4/5 \/a1/57 (71)3/5 pl/s \/al/s N (—1)3/5 pl/s 5 94/5 \/al/s B (71>4/5 h1/5 \/al/sJr (71)4/5 pl/5
Result (type 7, 130leaves):

8
- — RootSum[b +5b#1? + 10 b#1* - 32a11° + 10 b #1° + 5 b 118 + b 111 &,

5

2 ArcTan| =1X1—] 513§ Log[1 -2 Cos[x] #1 + 112 113
Cos [x]-#H1

&
b+4bn12-16at13 +6b1l% +4b 1% + b 118 ]

Problem 78: Result is not expressed in closed-form.

1
J— dx
a-bCos[x]®
Optimal (type 3, 175leaves, 7 steps):
ArcTan [ A/ a/3-bY/3 Cot[x] } ArcTan [ a3+ (-1)Y2 b3 Cot[x] ] ArcTan [ \/m Cot[x] ]

al/6 al,/S 1/6

a

3a5/6/31/3 _ pi/3 3 a5/6 \/a1/3 N <_1> 1/3 p1/3 3 35/6 \/a1/3 B (_1) 2/3 p1/3

Result (type 7, 146 leaves):
8 2 3 3 4 5 6
7—RootSum[b+6bn1+15bH1 -64af1” +20bH1° +15b 1% + 6 b 1 + b #1® &,
3

2ArcTan| SIP2X—] 572§ Log[1 - 2Cos[2x] 1 + H#12] 112
Cos[2x]-#1

&
b+5b#l-32ax12+10b11%2+10b 113 +5b 1% + bH1® ]

Problem 79: Result is not expressed in closed-form.

1
Jidlx
a-bCos[x]?

Optimal (type 3, 213 leaves, 9steps):

| 9
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1/4_p1/a 1/4_. pl/a
Ar‘cTan[lla bY/* Cot[x } Ar‘cTan[lla ib Cot [x ]

al /8 a1/8

437/8“/31/4*b1/4 487/8“/31/47]'lb1/4
1/4, 5 pl/4a 1/4 . p1/a
Ar‘cTan[ﬂa +ib : Cot[x ] Ar‘cTan[lla/ +b Cot[x ]
al/s al/8
437/8“/31/4+]'lb1/4 437/8“/31/4+b1/4

Result (type 7, 172leaves):

-8 RootSum|[b+8bxl+28bu1%+56bn1®-256an1%+70bn1* + 56 b11® + 28 b =1° + 8b 11’ + bH1® &,
Sin[2x]
Cos[2x] -#1
(b+7bul+21bnl®-128an1%+35b 11 +35b1l® +21bnl® + 7bul® + bul’) &]

2 ArcTan #13 -1 Log|1-2Cos[2x] 11 + 12| 113
[ ]

Problem 80: Result is not expressed in closed-form.

1
Ji dx
1+ Cos[x]®

Optimal (type 3, 223 leaves, 11 steps):

2 ArcTan]| [ L Tan[*|| 2ArcTan| [ LD Tan|*]]
1+(-1)%° 2 1+ (-1)%° 2

+ —

541 (-1)%° 5 1+(—1)3/5

2 ArcTanh| Em—]

\1/5 -1)3/5 1%°
) 2 |- ArcTanh| [ - 20 Tan [ X ]
L ()5 1-(-1)%° 1-(-0¥? ’ Sin [x]

+

5./ -1+ (-1)%° 5(1+(_1)3/5) 5 (1+Cos[x])

Result (type 7, 378 leaves):
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1
- ——RootSum[1-2#1+811%-14411° + 30 51* - 14151° + 8 11° - 2117 + 1118 &,

10
1
-1+811-21112+60 113 - 3511% + 24 141° - 7 51 + 4 117
Sin[x] ) ) Sin[x]
2ArcTan| ——————] - i Log[1-2Cos[x] #1+#1%| - 8 ArcTan]| | =1+
Cos[x] -#1 Cos[x] -#1
) ) Sin[x] )
41 Llog[1-2Cos[x] #l+#1?] #1+30ArcTan| ——————| #1? -
Cos[x] -#1
) ) ) Sin[x] 3
15 i Log[1 - 2 Cos[x] #1 + =12 | 112 - 80 ArcTan | w1
Cos[x] -#1
: 2 3 nix] 4
40 i Log[1-2Cos[x] #1+n1%] 113 + 30 ArcTan | | =14 -
Cos[x] -#1
Sin[x
151 Log[1-2Cos[x] #1 +#1?] #11* - 8 ArcTan | x] | 71+
Cos[x] -#1
Sin[x
41 Log[1-2Cos[x]nl+n1?| 1%+ 2ArcTan| ] | 118 -
Cos[x] -#1
) ) 6 1 X
ilog[l-2Cos[x]al+u1?| #1®| &| + = Tan[—]
5 2

Problem 82: Result is not expressed in closed-form.

1
Jidlx
1+ Cos[x]®

Optimal (type 3, 129 leaves, 9 steps):

ArcTan[/1- (-1)%* Cot[x]] ArcTan[/1+ (-1)* Cot([x]]
_ 4-1-(-1)"" _ 41+ (-1)4 _
ArcTan[/1- (-1)%* Cot[x]] ArcTan[/1+ (-1)%* Cot[x]]
41— (-1)* _ 4.1+ (-1)%*

Result (type 7, 141 leaves):
8 RootSum|[1 + 8 11 + 28 1#1? + 56 1#1° + 326 #1% + 56 H#1° + 28 #1° + 8 117 + 1% &,

2ArcTan| SIP2X—] 573 5 Log[1-2Cos[2x] #1 + #12] 113
Cos[2x]-#1 &]

1+781+2151%+163 513 + 35 51% + 21 7#1° + 7 #1° + 717

Problem 83: Result is not expressed in closed-form.

1
ji dx
1-Cos[x]®

Optimal (type 3, 205leaves, 11 steps):
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2 ArcTan| L Tan[*|] 2ArcTan| E LA Tan|[*]]
1+(-1)Y° 2 1+(-1)%° 2

+ —

5 1—(—1)2/5 5 1+(_1)1/5
2 ArcTanh |
2 ArcTanh| [ Len® Tan|[*] ]
1Y 2 Sin[x]
. _
5/ -1+ (-1)%° 5 _1_(_1)3/5 5 (1-Cos[x])

Result (type 7, 378 leaves):

1 X 1 2 3 4 5 6 7 8
- = Cot[ =]+~ RootSum|1+2u1+8n1%+ 14113+ 30 51% + 14 1#1° + 8111° + 2117 + 115 &,
5 2° 1o
1 Sin[x
(2Ar‘cTan[¢] -
1+811+21112+60113 +3501%+2471° + 711% + 41417 Cos[x] -ul
) ) Sin[x] ) )
ilog[1-2Cos[x] #1+n1%] +8ArcTan| | #1-41iLog[1-2Cos[x] #l+n1%| 1l +
Cos[x] -#1
Sin[x
30 ArcTan| ] | #1% - 154 Log[1 -2 Cos[x] =1 +#1?| 112 +
Cos[x] -#1
Sin[x] 3 ) ) 3
80 ArcTan| | #1° - 40 i Log[1 - 2 Cos[x] #1 +n1?| u1? +
Cos[x] -#1
Sin[x
30 ArcTan| ] | #1% - 151 Log[1 -2 Cos[x] #1 +n1?| 1% +
Cos[x] -#1
Sin[x] s ) ) s
8 ArcTan| | #1° -4 Log[1-2Cos[x] #1 +11%] 11° +
Cos[x] -#H1
Sin[x
2 ArcTan| x] | #1° - i Log[1 -2 Cos [x] #1 + 11?| #1°| &]
Cos[x] -#1

Problem 88: Result more than twice size of optimal antiderivative.

J 1-Cos[x]? Tan[x] dx

Optimal (type 3, 20leaves, 5steps):

ArcTanh [\/Sin [(x]2 ] - \/Sin [x]?

Result (type 3, 47 leaves):

~Csc[x] +/Sin[x]? (Log[Cos[f} —Sin[i]] -Log[Cos[f} +Sin[5H +Sin[x]
2 2 2

2

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

Tan[Xx]

—dx
4/ 1-Cos[x]2
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Optimal (type 3, 9leaves, 4 steps):
ArcTanh[+/Sin[x]? |
Result (type 3, 44 leaves):

(—Log[Cos[i] —Sin[fH +Log[Cos[§} +Sin[§]]) Sin[x]

Sin[x]?

Problem 92: Result is not expressed in closed-form.

3
J Tan [x] dx

a+bCos[x]3

Optimal (type 3, 153 leaves, 11 steps):

2/3 al/3-2 b/3 Cos [x
b?/3 ArcTan | 4‘—Lﬁ o ] Log[Cos[x]] b*>Log[al/? b3 Cosx]]
+ +

3 a5/3 a 33%/3
b?/3 Log[a?/? - al/3 b3 Cos [x] + b¥3 Cos[x]2] Logla+bCos(x]*| sec[x]2

- +
6a°/3 3a 2a

Result (type 7, 217 leaves):
1

6a

X -2
[6 (Log[Cos[x]} +Log[Sec| ] ]) -2RootSum[a+b+3anl-3bnl+3anml?+3bn1?+anl®-bnl?g,
2

(a Log[—n1+Tan[£}2} +bLog[—J¢1+Tan[i]2] +2aLog[—n1+Tan[i}2] 1+
2 2 2
4bLog[71¢1+Tan[§]2] H1+aLog[7u1+Tan[§]2] ulszLog[71¢1+Tan[£}2] le)/
2 2 2
(a-b+2anl+2bnl+anl?-bnl?) &] +3Sec[x]?

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

J\/ a+bCos[x]? Tan[x] dx

Optimal (type 3, 45leaves, 5steps):

2 a+bCos[x]3 2
—\/?Ar*cTanh[—H] - =+Ja+bCos[x]3
3 Ja 3

Result (type 3, 668 leaves):
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-1|v4a+3bCos[x] +bCos[3xX]

S 2)3/4 S 2\3/2
b+ [sectx)?) /& VB arcsinn[ 2 = ) (sec[xﬁ)”“Jhw
b

a+b+/Sec[x]? +2aTan[x]?+aTan[x]*

/

Tan[x] \/Cos [x]*

3/2 3/2

3

b+a (Sec[x]2)3/2) 2a (Sec[x]?) b+a (Sec[x]?)

[a (s 2\ 3/4 S 2\3/2
Va Vb ArcSinh]| a_[secix)?) ] (Sec[x]2>3/4 1+m Tan [x]
Vb b

2

\/Cos[x]4(a+b Sec[x]? +2aTan[x}2+aTan[x]4) /(b+a<Sec[x]2)3/2)

2\3/4
3332 Ar‘cSinh[ﬁ sch[x] | (secx]2)°* Tan[x]

Tan[x] - _

2b [1:2 sec[x]2)?

b

9/4
3/2

2 3 a (Sec[x]?)
2

2 (s 2\3/4 S 2)3/2
E\/a Vb ArcSinh| a [sec(x]?) ] (Sec[x}2)3/4\/1+ M Tan[Xx]
2 b b

\/Cos[x]4(a+b Sec[x]? +2aTan[x12+aTan[x14) /(3 (b+a(Sec[x]2)3/2))_

vVa (Sec[x]z)g'/4

b+a (Sec[x]2)*?-+/a /b ArcSinh| =
b

]
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Sec 372
(Sec [X]Z)B/A\/l +

Cos[x]*

4aSec[x]?Tan] Sec Tan[x] +4aSec[x]%Tan[x]3

)|/

4Cos[x]3Sin[x] |a+b+/Sec[x]? +2aTan[x]%+aTan[x]*

a+b+/Sec[x]? +2aTan[x]%+aTan[x]*

[3 <b+a (Sec[x}2>3/2) \/Cos[x]"’

|

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

J Tan[Xx]
————dx
a+bCos[x]3
Optimal (type 3, 28 leaves, 4 steps):
2Ar‘cTanh[lzam Cos [x)? ]

3+/a
Result (type 3, 207 leaves):

Va (Sec[x]2>3/4
Vb

128 /b ArcSinh]| 3/4

| Cos[x]* (Sec[x]?) b Cos[x]%+a~/Sec[x]?

S 21372
\/1+M (a+2aCot[x}2+Cot[x]4 a+bn/Sec[x]?

b

)Sin[x]“/
32a%2+10b% +b%Cos[6x] +24ab+/Sec[x]? +

|

Problem 95: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

(3\/;\/4a+3bC05[x] +bCos[3X]

2bCos[4x]

3b+4an~/Sec[x]? ) +bCos[2x]

15b+32a Sec[x}z)

J a+bCos[x]* Tan[x] dx

Optimal (type 3, 45leaves, 5steps):
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1 a+bCos[x]* 1
—\/?Ar‘cTanh[—[]] - = +/a+bCos[x]*
2 Ja 2

Result (type 4, 47997 leaves) : Display of huge result suppressed!

Problem 96: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

J Tan[x]
——— dx
a+bCos[x]*
Optimal (type 3, 28 leaves, 4 steps):
Ar‘cTanh[lzamcos X ]

a
2+/a

Result (type 4, 48584 leaves) : Display of huge result suppressed!
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Summary of Integration Test Results

98 integration problems

A - 67 optimal antiderivatives

B - 17 more than twice size of optimal antiderivatives
C - 4 unnecessarily complex antiderivatives

D - 10 unable tointegrate problems

E - Ointegration timeouts



