Mathematica 11.3 Integration Test Results

Test results for the 68 problemsin "6.2.3 (e x)"m (a+b cosh(c+d
xAn))*p.m"

Problem 3: Result more than twice size of optimal antiderivative.

JX Cosh|a+bx?] dx

Optimal (type 3, 15leaves, 2 steps):
Sinh [a +b XZ]
2b
Result (type 3, 31leaves):
Cosh[bx?] sinh[a] Cosh[a] Sinh[bx?]
2b : 2b

Problem 67: Result is not expressed in closed-form.

JCosh[a+b (c+dx)1/3] 4
X

X

Optimal (type 4, 232 leaves, 13 steps):

Cosh|a+bc'3| CoshIntegral b (c1/3 (c+dx)1/3)] .

[(-2)¥2 6= ferdx) ™) ]+
a- (-1)*?bc*?] CoshIntegral (( 1)1 3 (c+dx)1/3)]_

Cosh[a+ (-1)*?bc*?] CoshIntegral[-b
[ b
Sinh|a+bc'/?| SinhIntegral[b (c1/3 ~ (c+dx) 1/3) ] -
[ b
| b

Cosh

Sinh[a+ (-1)*?bc'/?] sinhIntegral (( 1)23 23 - (c+dx)1/3)]+

(( )1/3 cl/3 ., (c+dx)1/3)]

Sinh[a- (-1)*?bc'/?] sinhIntegral

Result (type 7, 231 leaves):
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(RootSum[c - 1113 &, Cosh[a+ b #1] CoshIntegral|b ( (c+d x>1/3 —ttl) ] -

CoshIntegral|b ((c +dx)*t? —ttl)} Sinh[a+bHl] - Cosh[a+bul]
SinhIntegral[b ((c +d x)1/3 —nl)] +Sinh[a+b#1] SinhIntegral[b ((c +dx>1/3 —nl)] &] +
RootSum|c - 1% &, Cosh[a + b #1] CoshIntegral[b ((c +dx)*? 7tt1>} +
CoshIntegral|b ((c +dx) 173 —Hl)} Sinh[a+bfl] + Cosh[a+bH1]

SinhIntegral[b ((c+dx)1/37111 | +sinh[a+bx1] SinhIntegral[b ((c+dx)1/371¢1)] &])

Problem 68: Result is not expressed in closed-form.

JCosh[aer (c+dx)1/3} 4
X

XZ

Optimal (type 4, 329 leaves, 14 steps):

Cosh[a+b (c+dx)*?] bd CoshIntegral|b <c1/37 (c+dx>1/3)] Sinh[a+bc1/3] 1
_ X ) 3¢%/3 323
. 1
(—1)1/3deoshIntegr‘al[b ((,1>1/3 cl/3 (c+dx)1/3)} Slnh[a— <—1>1/3bc1/3} N ey

(-1)%” bd CoshIntegral|-b ((—1)2/3 3o (c+dx)1/3)] Sinh[a+ (-1)*?bc?3] -

deosh[a+bc1/3] SinhIntegr‘al[b (c1/3 _ (c +dx>1/3)} L
3¢%/3 323
(-1)**bdCosh[a+ (~1)¥?bc¥3] SinhIntegral b ( (-1)23 3 (i d X>1/3) ] -
1

s (—1)1/3deosh[a— (—1)1/3bc1/3] SinhIntegral|b ((—1)1/3 /3y <c+dx)1/3)]
3c

Result (type 7, 211 leaves):
e?*®"1 ExpIntegralEi[b ( (crdx)™? - Hl) ]

&
6 X }+

bd x RootSum|c - #1° &,

712

e—a

-3e® (cxdx)?/2 [1 + ez (a+b (c+d X>1/3)]

bd x RootSum|c - =1° &, iz (Cosh [b#1] CoshIntegral[b ( (c+dx) 13 Hl) | -
ol

CoshIntegral[b ( (c+dx)??- J:tl) | sinh[b#1] - Cosh[b 1] SinhIntegral |

b ((c+dx)¥?-u1)] +Sinh(bu1] SinhIntegrallb ((c+dx)*>-u1]]) &]]
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Summary of Integration Test Results

68 integration problems

A - 65 optimal antiderivatives

B - 1 more than twice size of optimal antiderivatives
C - O unnecessarily complex antiderivatives

D - 2 unable tointegrate problems

E - Ointegration timeouts



