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This report gives the result of running the computer algebra independent integration
test. The download section in on the main webpage contains links to download the problems
in plain text format used for all CAS systems. The number of integrals in this report is |
88 ]. This is test number [ 86 |.

1.1 Listing of CAS systems tested

The following are the CAS systems tested:
1. Mathematica 13.3.1 (August 16, 2023) on windows 10.
2. Rubi 4.16.1 (Dec 19, 2018) on Mathematica 13.3 on windows 10
3. Maple 2023.1 (July, 12, 2023) on windows 10.

4. Maxima 5.47 (June 1, 2023) using Lisp SBCL 2.3.0 on Linux via sagemath 10.1 (Aug
20, 2023).

5. FriCAS 1.3.9 (July 8, 2023) based on sbcl 2.3.0 on Linux via sagemath 10.1 (Aug 20,
2023).

6. Giac/Xcas 1.9.0-57 (June 26, 2023) on Linux via sagemath 10.1 (Aug 20, 2023).
7. Sympy 1.12 (May 10, 2023) Using Python 3.11.3 on Linux.
8. Mupad using Matlab 2021a with Symbolic Math Toolbox Version 8.7 on windows 10.

Maxima and Fricas and Giac are called using Sagemath. This was done using Sagemath
integrate command by changing the name of the algorithm to use the different CAS
systems.

Sympy was run directly in Python not via sagemath.



1.2 Results

Important note: A number of problems in this test suite have no antiderivative in closed
form. This means the antiderivative of these integrals can not be expressed in terms of
elementary, special functions or Hypergeometric2F1 functions. RootSum and RootOf are
not allowed. If a CAS returns the above integral unevaluated within the time limit, then
the result is counted as passed and assigned an A grade.

However, if CAS times out, then it is assigned an F grade even if the integral is not integrable,
as this implies CAS could not determine that the integral is not integrable in the time limit.

If a CAS returns an antiderivative to such an integral, it is assigned an A grade automatically
and this special result is listed in the introduction section of each individual test report to
make it easy to identify as this can be important result to investigate.

The results given in in the table below reflects the above.

System % solved % Failed
Rubi 100.00 (88 ) | 0.00 (0)
Mathematica | 100.00 ( 88 ) | 0.00 (0 )
Maple | 100.00 (88) | 0.00 (0)
Fricas 64.77 (57) | 35.23 (31)
Mupad | 38.64 (34) | 61.36 (54)
Giac 36.36 (32) | 63.64 (56)
Maxima | 30.68 (27) | 69.32 (61)
Sympy | 26.14 (23) | 73.86 (65)

Table 1.1: Percentage solved for each CAS

The table below gives additional break down of the grading of quality of the antiderivatives
generated by each CAS. The grading is given using the letters A,B,C and F with A being
the best quality. The grading is accomplished by comparing the antiderivative generated
with the optimal antiderivatives included in the test suite. The following table describes
the meaning of these grades.



grade | description

A Integral was solved and antiderivative is optimal in quality and leaf size.

B Integral was solved and antiderivative is optimal in quality but leaf size
is larger than twice the optimal antiderivatives leaf size.

C Integral was solved and antiderivative is non-optimal in quality. This
can be due to one or more of the following reasons
1. antiderivative contains a hypergeometric function and the optimal
antiderivative does not.
2. antiderivative contains a special function and the optimal an-
tiderivative does not.
3. antiderivative contains the imaginary unit and the optimal an-
tiderivative does not.

F Integral was not solved. Either the integral was returned unevaluated
within the time limit, or it timed out, or CAS hanged or crashed or an
exception was raised.

Table 1.2: Description of grading applied to integration result

Grading is implemented for all CAS systems. Based on the above, the following table
summarizes the grading for this test suite.

System % A grade | % B grade | % C grade | % F grade
Rubi 97.727 2.273 0.000 0.000
Maple 72.727 27.273 0.000 0.000

Mathematica 62.500 1.136 36.364 0.000
Giac 32.955 3.409 0.000 63.636

Fricas 31.818 4.545 28.409 35.227

Maxima, 25.000 5.682 0.000 69.318
Sympy 13.636 12.500 0.000 73.864

Mupad 0.000 38.636 0.000 61.364

Table 1.3: Antiderivative Grade distribution of each CAS



The following is a Bar chart illustration of the data in the above table.

Antiderivative Grade distribution for each CAS

Numbers shown on bars are total percentage solved for each CAS
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The following table shows the distribution of the different types of failures for each CAS.
There are 3 types failures. The first is when CAS returns the input within the time limit,
which means it could not solve it. This is the typical failure and given as F.

The second failure is due to time out. CAS could not solve the integral within the 3 minutes
time limit which is assigned. This is assigned F(-1).

The third is due to an exception generated, indicated as F(-2). This most likely indicates
an interface problem between sagemath and the CAS (applicable only to FriCAS, Maxima
and Giac) or it could be an indication of an internal error in the CAS itself. This type of
error requires more investigation to determine the cause.



System Number failed Percentage nor- | Percentage time- | Percentage ex-
mal failure out failure ception failure
Rubi 0 0.00 0.00 0.00
Mathematica | 0 0.00 0.00 0.00
Maple 0 0.00 0.00 0.00
Fricas 31 9.68 90.32 0.00
Mupad 54 0.00 100.00 0.00
Giac 56 100.00 0.00 0.00
Maxima 61 72.13 19.67 8.20
Sympy 65 47.69 52.31 0.00

Table 1.4: Faijlure statistics for each CAS

1.3 Time and leaf size Performance

The table below summarizes the performance of each CAS system in terms of time used
and leaf size of results.

Mean size is the average leaf size produced by the CAS (before any normalization). The
Normalized mean is relative to the mean size of the optimal anti-derivative given in the
input files.

For example, if CAS has Normalized mean of 3, then the mean size of its leaf size is 3
times as large as the mean size of the optimal leaf size.

Median size is value of leaf size where half the values are larger than this and half are
smaller (before any normalization). i.e. The Middle value.

Similarly the Normalized median is relative to the median leaf size of the optimal.

For example, if a CAS has Normalized median of 1.2, then its median is 1.2 as large as the
median leaf size of the optimal.



System Mean time (sec)
Fricas 0.19

Maxima 0.26

Giac 0.27

Rubi 0.63
Mathematica 4.84

Maple 9.89

Sympy 10.45

Mupad 10.79

Table 1.5: Time performance for each CAS

System Mean size | Normalized Median Normalized
mean size median
Maxima 27.85 1.32 14.00 1.00
Giac 40.88 1.22 14.00 1.01
Mupad 80.32 1.45 13.00 0.93
Fricas 107.60 1.41 105.00 1.19
Sympy 149.30 4.82 15.00 2.00
Rubi 226.90 1.05 142.50 1.00
Mathematica | 403.90 1.34 101.50 1.07
Maple 672.16 2.01 227.50 1.59

Table 1.6: Leaf size performance for each CAS
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1.4 Performance based on number of rules

Rubi used

This section shows how each CAS performed based on the number of rules Rubi needed to

solve the same integral. One diagram is given for each CAS.

On the y axis is the percentage solved which Rubi itself needed the number of rules given the
x axis. These plots show that as more rules are needed then most CAS system percentage

of solving decreases which indicates the integral is becoming more complicated to solve.
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Figure 1.1: Solving statistics per number of Rubi rules used
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1.5 Performance based on number of steps
Rubi used

This section shows how each CAS performed based on the number of steps Rubi needed to
solve the same integral. Note that the number of steps Rubi needed can be much higher
than the number of rules, as the same rule could be used more than once.

Rubi number of steps

Rubi number of steps

Figure 1.2: Solving statistics per number of Rubi steps used
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The above diagram show that the precentage of solved intergals decreases for most CAS
systems as the number of steps increases. As expected, for integrals that required less steps
by Rubi, CAS systems had more success which indicates the integral was not as hard to
solve. As Rubi needed more steps to solve the integral, the solved percentage decreased for
most CAS systems which indicates the integral is becoming harder to solve.
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1.6 Solved integrals histogram based on leaf
size of result

The following shows the distribution of solved integrals for each CAS system based on
leaf size of the antiderivatives produced by each CAS. It shows that most integrals solved
produced leaf size less than about 100 to 150. The bin size used is 40.

Histogram showing distribution of solved integrals
based on leaf size using bin width of 20
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Figure 1.3: Solved integrals based on leaf size distribution
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1.7 Solved integrals histogram based on CPU

time used

The following shows the distribution of solved integrals for each CAS system based on CPU
time used in seconds. The bin size used is 0.1 second.

Histogram showing distribution of solved integrals
based on CPU time used with 0.1 second bin width
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Figure 1.4: Solved integrals histogram based on CPU time used
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1.8 Leaf size vs. CPU time used

The following shows the relation between the CPU time used to solve an integral and the
leaf size of the antiderivative.

The result for Fricas, Maxima and Giac is shifted more to the right than the other CAS
system due to the use of sagemath to call them, which causes an initial slight delay in the
timing to start the integration due to overhead of starting a new process each time. This
should also be taken into account when looking at the timing of these three CAS systems.
Direct calls not using sagemath would result in faster timings, but current implementation
uses sagemath as this makes testing much easier to do.
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1.9 list of integrals with no known antideriva-
tive

{}

1.10 List of integrals solved by CAS but has
no known antiderivative

Rubi {}
Mathematica {}
Maple {}
Maxima {}
Fricas {}
Sympy {}

Giac {}

Mupad {}

1.11 list of integrals solved by CAS but failed
verification

The following are integrals solved by CAS but the verification phase failed to verify the
anti-derivative produced is correct. This does not necessarily mean that the anti-derivative
is wrong as additional methods of verification might be needed, or more time is needed
(3 minutes time limit was used). These integrals are listed here to make it possible to do
further investigation to determine why the result could not be verified.

Rubi {}

Mathematica {58,50,60}61, 52 63) 62 65, 66, 67 65,69} 70} 71, 72 73) 7 75,76, 7 73, 7,
£1,52 53,5455 B0 B 55}

Maple

Maxima Verification phase not currently implemented.
Fricas Verification phase not currently implemented.
Sympy Verification phase not currently implemented.
Giac Verification phase not currently implemented.

Mupad Verification phase not currently implemented.
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1.12 Timing

The command AbsoluteTiming[] was used in Mathematica to obtain the elapsed time for
each integrate call. In Maple, the command Usage was used as in the following example

cpu_time := Usage(assign (’result_of_int’,int(expr,x)),output=’realtime’

For all other CAS systems, the elapsed time to complete each integral was found by taking
the difference between the time after the call completed from the time before the call was
made. This was done using Python’s time.time () call.

All elapsed times shown are in seconds. A time limit of 3 CPU minutes was used for each
integral. If the integrate command did not complete within this time limit, the integral was
aborted and considered to have failed and assigned an F grade. The time used by failed
integrals due to time out was not counted in the final statistics.

1.13 Verification

A verification phase was applied on the result of integration for Rubi and Mathematica.

Future version of this report will implement verification for the other CAS systems. For
the integrals whose result was not run through a verification phase, it is assumed that the
antiderivative was correct.

Verification phase also had 3 minutes time out. An integral whose result was not verified
could still be correct, but further investigation is needed on those integrals. These integrals
were marked in the summary table below and also in each integral separate section so they
are easy to identify and locate.

1.14 Important notes about some of the re-
sults

Important note about Maxima results

Since tests were run in a batch mode, and using an automated script, then any integral
where Maxima needed an interactive response from the user to answer a question during
the evaluation of the integral will fail.

The exception raised is ValueError. Therefore Maxima results is lower than what would
result if Maxima was run directly and each question was answered correctly.

The percentage of such failures were not counted for each test file, but for an example,
for the Timofeev test file, there were about 14 such integrals out of total 705, or about 2
percent. This percentage can be higher or lower depending on the specific input test file.

Such integrals can be identified by looking at the output of the integration in each section
for Maxima. The exception message will indicate the cause of error.
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Maxima integrate was run using SageMath with the following settings set by default

'besselexpand : true'

'display2d : false'

'domain : complex'

'keepfloat : true'
'load(to_poly_solve)'
'load(simplify_sum)'
'load(abs_integrate)' 'load(diag)'

& J

SageMath automatic loading of Maxima abs_integrate was found to cause some problems.
So the following code was added to disable this effect.

‘ from sage.interfaces.maxima_lib import maxima_lib ‘
‘ maxima_lib.set('extra_definite_integration_methods', '[]') ‘
L maxima_lib.set('extra_integration_methods', '[]') J

Seelhttps://ask.sagemath.org/question/43088/integrate-results-that-are-diffdrent-

[from-using-maxima/| for reference.

Important note about FriCAS result

There were few integrals which failed due to SageMath interface and not because FriCAS
system could not do the integration.

These will fail With error Exception raised: NotImplementedError.

The number of such cases seems to be very small. About 1 or 2 percent of all integrals.
These can be identified by looking at the exception message given in the result.

Important note about finding leaf size of antiderivative

For Mathematica, Rubi, and Maple, the builtin system function LeafSize was used to find
the leaf size of each antiderivative.

The other CAS systems (SageMath and Sympy) do not have special builtin function for this
purpose at this time. Therefore the leaf size for Fricas and Sympy antiderivative was deter-
mined using the following function, thanks to user slelievre at https://ask.sagemath]|
lorg/question/57123/could-we-have-a-leaf count-function-in-base-sagemath/|

def tree_size(expr):
Ry
Return the tree size of this expression.
if expr not in SR:
# deal with lists, tuples, vectors
return 1 + sum(tree_size(a) for a in expr)

expr = SR(expr)



https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
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X, aa = expr.operator(), expr.operands|() ‘
if x is None: ‘
return 1 |
else: |
return 1 + sum(tree_size(a) for a in aa) |

For Sympy, which was called directly from Python, the following code was used to obtain
the leafsize of its result

try:
# 1.7 is a fudge factor since it is low side from actual leaf count
leafCount = round(1.7+count_ ops(anti))

except Exception as ee:
leafCount =1

Important note about Mupad results

Matlab’s symbolic toolbox does not have a leaf count function to measure the size of
the antiderivative. Maple was used to determine the leaf size of Mupad output by post
processing Mupad result.

Currently no grading of the antiderivative for Mupad is implemented. If it can integrate
the problem, it was assigned a B grade automatically as a placeholder. In the future, when
grading function is implemented for Mupad, the tests will be rerun again.

The following is an example of using Matlab’s symbolic toolbox (Mupad) to solve an integral

‘ integrand = evalin(symengine, 'cos(x)*sin(x)"')
‘ the_variable = evalin(symengine, 'x')
‘ anti = int(integrand,the_variable)

Which gives sin(x)~2/2
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The following diagram gives a high level view of the current test build system.

Sam Blake test file

Test files from Albert [ Maple script + grading+ verification r_’. >
Rich Rubi web site

Waldek Hebisch
test file

Design of the test system
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High level overview of the CAS
independent integration test
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build system

One record (line) per one integral result. The line is CSV comma’separated. This is description of each record

integer, the problem number.

integer. 0 for failed, 1 for passed, -1 for timeout, -2 for CAS specific exception. (this is not the grade field)
integer. Leaf size of result.

integer. Leaf size of the optimal antiderivative.

number. CPU time used to solve this integral. 0 if failed.

string. The integral in Latex format

string. The input used in CAS own syntax.

string. The result (antiderivative) produced by CAS in Latex format

. string. The optimal antiderivative in Latex format.

10. integer. 0 or 1. Indicates if problem has known antiderivative or not

11. String. The result (antiderivative) in CAS own syntax.

12. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”

13. String. Small string description of why the grade was given.

14. integer. 1 if result was verified or 0 if not verified. (For mma, rubi and maple only)

WoONOUMEWN PR

@~

The following fields are present only in Rubi Table file

15. integer. Number of steps used.

16. integer. Number of rules used.

17. integer. Integrand leaf size.

18. real number. Ratio. Field 16 over field 17

19. String of form “{n,n,..}” which is list of the rules used by Rubi Nasser M, Abbasi
20. String. The optimal antiderivative in Mathematica syntx Designvsdx

So

©
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2.1 List of integrals sorted by grade for each

CAS
Rubi . . . e
Mma . . . . e e 27
Maple . . . . . e e e 23
Fricas . . . . . . e e e 23
Maxima . . . . . . . e e e e e
Giac . . . e
Mupad . . . . . . e e 24
SYMPY . . . o e e e e e e e 24

Rubi

A grade (125175} 6) 7)) By 2 13) 14,5 16,7 15, 20} 21,22 23,70 25,2, 27 5,2
30}, 311,32}, 33, 34} 35,136}, 37, 138} 39, 40} (AT}, {2} (43} 4} (45}, 6], 47, 48], (49} [50, 51}, 52, 53} 54, [55),
56} 57,68, 69} 60} (6T, [62, (63} [64} (651, (66, 67} [68,[69% [70} [7 T} [72, [73}, [74}, [75} [761, [77], [78} [79} [0}, BT,
/52,83]/54,55,86,57, 55 )

B grade {[I0}[11] }
C grade { }

F normal fail { }
F(-1) timedout fail { }
F(-2) exception fail { }

Mma

A grade {[1}[2, 314567 8[9%}[10}12}[13,14[16} 17,18, 19} 20} 21} [22} 23, [24} 25,26, [27] 28} 29)
I}E@@@L@L@@@@@@@@M@L@@@@@

B grade {[11]}

C grade {[15}[58|(59,[60} (61} (62} 63} 64}[65}[66}[67} (68} (69} [70} 71} [72} 73} 74} 75} 76, [77} [78} [79} BO)
}

F normal fail { }
F(-1) timedout fail { }
F(-2) exception fail { }
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Maple

A grade {[1}2,3,4}5,6}[7, 8}[9} L0} [12}[13} 14} 15}[16} 17, [L8) [19} 20} 21} 22} 23| 24} [25} [26, 27 [28)
[29}130, 3T} [32, 33, 34,35}, 136, 37}, 38, 39, [0} .1} 12, 43, 45}, A7} (48} 49}, 50, b1, 52} 5.3} 64, 65, 56},
(6746815960} 61}162} 63} 64165, (66,67 }

B greide { [11}/44,146} 68} 6% [70} [71}72}[73} 74, [75} 6} 77} 78} [7% 180} 81} 82} 83} 84, 85}, 86,87} 88

C grade { }

F normal fail { }

F(-1) timedout fail { }
F(-2) exception fail { }

Fricas

A gre}{@p@E@
30

B grade {[10}[11}[31[32]}
C gre}{@@@@
8]

F normal fail {[63,[66}[74] }

F(-1) imedout fail { 55)50,60} 61,52 6355} 6768} 6970, 71} 72, 7375, 7 75, 79} 0,
51,52/ /53,54 8550, 5768 }

F(-2) exception fail { }

Maxima

A grade { 28555 10)12 I3, 13 15,167 15 19 E0 L B B3 B9 E0 29,81
B grade {[I3[7011}
C grade { }

F normal fail { 33[34)[35 (3637, 38} 39} 40 (A1} [42} 43| 14} A5 46, |47 (48} 49} /50
83,84 }

P(-1) timedout fail {77275, 76, 77 75, 75,60,5,85 5169 )
F(-2) exception fail {[24][26][28[30,32 }

=

52,53, D4,
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Giac

A grade {@plﬂlﬂlﬂ

B grade {[11}24,32}
C grade { }

F normal fail {[33[34}[35}[36] 37, 38|39} 40} (41} (42} 43} 44} 45 46, |47, 48 49} |50} 5 1} 52, 53} 54,
55} 56, (57 58} (59, (60} 6T} [62, [63} 64} [65}[66}, 67} [68, 69} [70} [} [72} 73} [74,[75} [76} [77, 78} [79} |80
[BL}[B2}[83,84,85}/86}87} 88 }

F(-1) timedout fail { }
F(-2) exception fail { }

Mupad

A grade { }

B grade {123, {45}(61[7] 8,0} [10} L1} 12}[13} [14}[15} 16} [17}[18} 19} [20, 21} 22} 23] [24} 25} 26} 27
37}

C grade { }

F normal fail { }

F(-1) timedout fail { (3334353839} 40} (4T} [42} 43| 14} [45) 46, [47 48} 49} |50} 5 1} 52, 53} 54,

55} 56, (57 58} (59, (60} 6T} [62, [63} 64} [65) (66} 67} [68, 69} [70} [T, [72} [73} [74,[75} [76} [77, [78} [79}, |80
[BL}[82}[83,84,85}86}87}88) }

F(-2) exception fail { }

Sympy

A grade { [ I0,[12, 13} 14 (515,19, 20,21} 27 }
B grade {[I}[2,3}[11}[16}[17,[22}[23} 25} [26} 28] }

C grade { }

F normal fail { [5,[75)9)20,50, 1) 52,54 55 56,57, 55, 59, 3, ) 45 46,7 51} 52, 53, 5
55,62 63,6465,66,7374 }

F(-1) timedout fail {[24,33)[40} (1} 42} 48} 49} 50} 56,57} 58} 59}60} 61} (67} (68} [6% [70} [71} [72}
[75}[76,[77} 78} [79} 80} B1} 82 [86,87,/88] }

F(-2) exception fail { }
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2.2 Detailed conclusion table per each inte-
gral for all CAS systems

Detailed conclusion table per each integral is given by the table below. The elapsed time

is in seconds. For failed result it is given as F(-1) if the failure was due to timeout. It is

given as F(-2) if the failure was due to an exception being raised, which could indicate a

bug in the system. If the failure was due to integral not being evaluated within the time

limit, then it is given as F.

antiderivative leaf size

optimal antiderivative leaf size’
To make the table fit the page, the name Mathematica was abbreviated to MMA.

In this table, the column N.S. means normalized size and is defined as

Problem 1 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad

grade N/A A A A B A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 31 31 25 24 94 24 294 45 34
N.S. 1 1.00 0.81 0.77 3.03 0.77 9.48 1.45 1.10
time (sec) N/A 0.052 0.200 0.428 0.334 0.272 0.440 0.268 14.354

Problem 2 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad

grade N/A A A A A A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 19 19 13 16 14 14 51 14 11
N.S. 1 1.00 0.68 0.84 0.74 0.74 2.68 0.74 0.58
time (sec) N/A 0.043 0.015 0.445 0.236  0.282 0.248 0.282 14.184

Problem 3 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad

grade N/A A A A B A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 13 13 17 11 42 10 46 25 10
N.S. 1 1.00 1.31 0.85 3.23 0.77 3.54 1.92 0.77

time (sec) N/A 0.043 0.044 0.405 0.300 0.249 0.177 0.272 13.503
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 10 10 12 13 12 12 8 10 10
N.S. 1 1.00 1.20 1.30 1.20 1.20 0.80 1.00 1.00
time (sec) N/A 0.027 0.008 0.348 0.242 0.267 0.063 0.293 13.597
Problem 5 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 11 11 10 9 12 11 5 8 8
N.S. 1 1.00 0.91 0.82 1.09 1.00 0.45 0.73 0.73
time (sec) N/A 0.016 0.007 0.204 0.251 0.237 0.098 0.288 13.936
Problem 6 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A F A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 23 23 42 20 31 37 0 34 20
N.S. 1 1.00 1.83 0.87 1.35 1.61 0.00 1.48 0.87
time (sec) N/A 0.054 0.032 0.562 0.314 0.266 0.000 0.292 13.705
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A B A F A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 24 24 30 25 41 26 0 37 35
N.S. 1 1.00 1.25 1.04 1.71 1.08 0.00 1.54 1.46
time (sec) N/A 0.050 0.192 0.592 0281 0234 0.000 0.286 13.884
Problem 8 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A F A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 49 49 60 36 58 83 0 52 45
N.S. 1 1.00 1.22 0.73 1.18 1.69 0.00 1.06 0.92
time (sec) N/A 0.084 0.126 0.630 0.237  0.255 0.000 0.291 0.088
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Problem 9 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A B A F A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 37 37 38 45 70 53 0 59 45
N.S. 1 1.00 1.03 1.22 1.89 1.43 0.00 1.59 1.22
time (sec) N/A 0.056 0.187 0.546 0.249 0.237 0.000 0.272 13.288
Problem 10 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A B A A A B A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 5 11 5 8 9 11 10 9 7
N.S. 1 2.20 1.00 1.60 1.80 2.20 2.00 1.80 1.40
time (sec) N/A 0.021 0.007 0.420 0.279  0.246 0.054 0.283 0.062
Problem 11 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A B B B B B B B B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 3 13 7 12 9 11 8 11 9
N.S. 1 433 2.33 4.00 3.00 3.67 2.67 3.67 3.00
time (sec) N/A 0.023 0.009 0.422 0.259  0.285 0.054 0.268 13.169
Problem 12 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 6 6 12 7 6 6 5 6 6
N.S. 1 1.00  2.00 1.17 1.00 1.00 0.83 1.00 1.00
time (sec) N/A 0.020 0.011 0.309 0.222 0.256 0.164 0.271 13.072
Problem 13 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 10 10 12 9 6 6 5 6 6
N.S. 1 1.00 1.20 0.90 0.60 0.60 0.50 0.60 0.60
time (sec) N/A 0.021 0.012 0.318 0.255 0.267 0.164 0.274 13.500
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Problem 14 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 14 14 18 11 23 18 7 10 10
N.S. 1 1.00 1.29 0.79 1.64 1.29 0.50 0.71 0.71
time (sec) N/A 0.033 0.008 0.358 0.317 0.246 0.215 0.273 13.112
Problem 15 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 16 16 26 17 23 16 8 12 10
N.S. 1 1.00 1.62 1.06 1.44 1.00 0.50 0.75 0.62
time (sec) N/A 0.035 0.016 0.349 0.317 0.254 0.353 0.267 13.771
Problem 16 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 10 10 13 11 10 12 58 10 10
N.S. 1 1.00 1.30 1.10 1.00 1.20 5.80 1.00 1.00
time (sec) N/A 0.039 0.023 0.468 0.228 0.256 0.195 0.273 13.760
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 12 12 13 11 10 12 58 12 10
N.S. 1 1.00 1.08 0.92 0.83 1.00 4.83 1.00 0.83
time (sec) N/A 0.037 0.019 0.559 0.236 0.254 0.202 0.278 13.121
Problem 18 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 10 10 12 9 8 14 14 8 8
N.S. 1 1.00 1.20 0.90 0.80 1.40 1.40 0.80 0.80
time (sec) N/A 0.021 0.010 0.423 0.241 0.242 0.244 0.265 0.037
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Problem 19 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 12 12 12 11 8 14 15 8 8
N.S. 1 1.00 1.00 0.92 0.67 1.17 1.25 0.67 0.67
time (sec) N/A 0.021 0.013 0.426 0.208 0.242 0.242 0.259 12.952
Problem 20 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 14 14 12 9 12 20 7 8 8
N.S. 1 1.00 0.86 0.64 0.86 1.43 0.50 0.57 0.57
time (sec) N/A 0.032 0.083 0.311 0.222 0.234 0.341 0.275 13.047
Problem 21 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 16 16 12 9 12 22 10 8 8
N.S. 1 1.00 0.75 0.56 0.75 1.38 0.62 0.50 0.50
time (sec) N/A 0.035 0.089 0.396 0.229 0.236 0.551 0.269 13.117
Problem 22 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 14 14 18 15 14 21 126 14 14
N.S. 1 1.00 1.29 1.07 1.00 1.50 9.00 1.00 1.00
time (sec) N/A 0.045 0.011 0.574 0.260 0.276 0.264 0.273  0.047
Problem 23 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 20 20 29 17 16 22 126 18 16
N.S. 1 1.00 1.45 0.85 0.80 1.10 6.30 0.90 0.80
time (sec) N/A 0.041 0.015 0.474 0.316  0.251 0.256 0.276 0.047
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Problem 24 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F(-2) A F(-1) B B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 104 104 96 152 0 243 0 194 1677
N.S. 1 1.00 0.92 1.46 0.00 2.34 0.00 1.87 16.12
time (sec) N/A 0.292 0.263 0.712 0.000 0.286 0.000 0.265 14.612
Problem 25 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 40 40 40 39 38 41 1421 39 38
N.S. 1 1.00 1.00 0.98 0.95 1.02 35.52  0.98 0.95
time (sec) N/A 0.070 0.088 0.795 0.238  0.256 173.474 0.259 0.100
Problem 26 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F(-2) A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 59 59 54 78 0 154 991 90 74
N.S. 1 1.00 0.92 1.32 0.00 2.61 16.80 1.53 1.25
time (sec) N/A 0.126 0.109 0.464 0.000 0.277 60.780 0.275 13.298
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 12 12 12 13 12 15 17 13 12
N.S. 1 1.00  1.00 1.08 1.00 1.25 1.42 1.08 1.00
time (sec) N/A 0.025 0.025 0.421 0.319 0.260 0.093 0.261 13.042
Problem 28 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F(-2) A B A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 42 42 41 36 0 137 144 61 38
N.S. 1 1.00 0.98 0.86 0.00 3.26 3.43 1.45 0.90
time (sec) N/A 0.026 0.031 0.286 0.000 0.269 1.710 0.257 13.776
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Problem 29 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A F A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 53 53 50 47 47 52 0 54 52
N.S. 1 1.00 094 0.89 0.89 0.98 0.00 1.02 0.98
time (sec) N/A 0.076 0.062 0.754 0.262 0.261  0.000 0.279 0.226
Problem 30 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F(-2) A F A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 67 67 66 78 0 230 0 91 86
N.S. 1 1.00 0.99 1.16 0.00 3.43 0.00 1.36 1.28
time (sec) N/A 0.122 0.392 0.592 0.000 0.273 0.000 0.266 14.283
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A B F A B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 92 92 99 91 115 181 0 136 112
N.S. 1 1.00 1.08 0.99 1.25 1.97 0.00 1.48 1.22
time (sec) N/A 0.191 0.510 0.934 0.247  0.289 0.000 0.271 13.340
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F(-2) B F B B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 110 110 112 127 0 459 0 206 184
N.S. 1 1.00 1.02 1.15 0.00 4.17 0.00 1.87 1.67
time (sec) N/A 0.329 0.763 0.729 0.000 0.283 0.000 0.279 13.374
Problem 33 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 129 129 108 127 0 143 0 0 0
N.S. 1 1.00 0.84 0.98 0.00 1.11 0.00 0.00 0.00
time (sec) N/A 0.163 1.188 3.177 0.000  0.096 0.000 0.000 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 100 100 80 171 0 127 0 0 0
N.S. 1 1.00 0.80 1.71 0.00 1.27 0.00 0.00 0.00
time (sec) N/A 0.125 0.776 3.214 0.000  0.098 0.000 0.000 0.000
Problem 35 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 100 100 80 116 0 105 0 0 0
N.S. 1 1.00 0.80 1.16 0.00 1.05 0.00 0.00 0.00
time (sec) N/A 0.116 0.676 2.161 0.000  0.091 0.000 0.000 0.000
Problem 36 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 68 68 60 117 0 89 0 0 60
N.S. 1 1.00 0.88 1.72 0.00 1.31 0.00 0.00 0.88
time (sec) N/A 0.085 0.316 2.332 0.000  0.095 0.000 0.000 13.648
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F B
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 66 66 54 92 0 7 0 0 50
N.S. 1 1.00 0.82 1.39 0.00 1.17 0.00 0.00 0.76
time (sec) N/A 0.070 0.387 2.013 0.000  0.099 0.000 0.000 13.744
Problem 38 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 96 96 58 153 0 114 0 0 0
N.S. 1 1.00 0.60 1.59 0.00 1.19 0.00 0.00 0.00
time (sec) N/A 0.109 0.327 2.359 0.000  0.088 0.000 0.000 0.000
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Problem 39 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 102 102 59 124 0 135 0 0 0
N.S. 1 1.00 0.58 1.22 0.00 1.32 0.00 0.00 0.00
time (sec) N/A 0.129 0.402 2.341 0.000  0.096 0.000 0.000 0.000
Problem 40 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 131 131 74 187 0 179 0 0 0
N.S. 1 1.00 0.56 1.43 0.00 1.37 0.00 0.00 0.00
time (sec) N/A 0.176  0.568  2.568 0.000  0.096 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 193 193 157 252 0 202 0 0 0
N.S. 1 1.00 0.81 1.31 0.00 1.05 0.00 0.00 0.00
time (sec) N/A 0.236 2.519 9.724 0.000  0.117 0.000 0.000 0.000
Problem 42 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 154 154 116 332 0 175 0 0 0
N.S. 1 1.00 0.75 2.16 0.00 1.14 0.00 0.00 0.00
time (sec) N/A 0.194 1.320 9.602 0.000  0.117 0.000 0.000 0.000
Problem 43 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 154 154 117 229 0 151 0 0 0
N.S. 1 1.00 0.76 1.49 0.00 0.98 0.00 0.00 0.00
time (sec) N/A 0.196 1.295 3.145 0.000  0.097 0.000 0.000 0.000
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Problem 44 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A B F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 114 114 83 272 0 124 0 0 0
N.S. 1 1.00 0.73 2.39 0.00 1.09 0.00 0.00 0.00
time (sec) N/A 0.146 0.703  3.290 0.000  0.093 0.000 0.000 0.000
Problem 45 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 114 114 79 170 0 112 0 0 0
N.S. 1 1.00 0.69 1.49 0.00 0.98 0.00 0.00 0.00
time (sec) N/A 0.148 0.987  2.540 0.000  0.095 0.000 0.000 0.000
Problem 46 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A B F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 118 118 75 283 0 141 0 0 0
N.S. 1 1.00 0.64 2.40 0.00 1.19 0.00 0.00 0.00
time (sec) N/A 0.149 0.961 3.485 0.000  0.096 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 124 124 76 202 0 176 0 0 0
N.S. 1 1.00 0.61 1.63 0.00 1.42 0.00 0.00 0.00
time (sec) N/A 0.150 1.004 3.371 0.000  0.097 0.000 0.000 0.000
Problem 48 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 165 165 109 351 0 233 0 0 0
N.S. 1 1.00 0.66 2.13 0.00 1.41 0.00 0.00 0.00
time (sec) N/A 0.188 1.413 3.495 0.000  0.096 0.000 0.000 0.000




35

Problem 49 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 242 242 205 276 0 253 0 0 0
N.S. 1 1.00 0.85 1.14 0.00 1.05 0.00 0.00 0.00
time (sec) N/A 0.352 3.651 39.301 0.000 0.130 0.000 0.000 0.000
Problem 50 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 202 202 149 356 0 213 0 0 0
N.S. 1 1.00 0.74 1.76 0.00 1.05 0.00 0.00 0.00
time (sec) N/A 0.315 2.243 40.314 0.000  0.120 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 202 202 147 272 0 189 0 0 0
N.S. 1 1.00 0.73 1.35 0.00 0.94 0.00 0.00 0.00
time (sec) N/A 0.429 2.039 3.647 0.000  0.106 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 161 161 105 314 0 147 0 0 0
N.S. 1 1.00  0.65 1.95 0.00 0.91 0.00 0.00 0.00
time (sec) N/A 0.395 1.226 4.064 0.000  0.101 0.000 0.000 0.000
Problem 53 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 157 157 98 210 0 133 0 0 0
N.S. 1 1.00 0.62 1.34 0.00 0.85 0.00 0.00 0.00
time (sec) N/A 0.366 1.506  3.478 0.000  0.096 0.000 0.000 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 165 165 101 313 0 169 0 0 0
N.S. 1 1.00 0.61 1.90 0.00 1.02 0.00 0.00 0.00
time (sec) N/A 0.415 1.100 3.637 0.000  0.105 0.000 0.000 0.000
Problem 55 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 169 169 102 226 0 204 0 0 0
N.S. 1 1.00 0.60 1.34 0.00 1.21 0.00 0.00 0.00
time (sec) N/A 0.339 1.834 3.766 0.000  0.100 0.000 0.000 0.000
Problem 56 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 192 192 130 375 0 259 0 0 0
N.S. 1 1.00 0.68 1.95 0.00 1.35 0.00 0.00 0.00
time (sec) N/A 0.304 1.680 4.020 0.000  0.099 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F C F(-1) F F(-1)
verified N/A Yes Yes Yes TBD TBD TBD TBD TBD
size 193 193 144 265 0 296 0 0 0
N.S. 1 1.00 0.75 1.37 0.00 1.53 0.00 0.00 0.00
time (sec) N/A 0.317 1.902 3.319 0.000  0.101 0.000 0.000 0.000
Problem 58 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F(-1) F(-1) F F(-1)
verified N/A Yes No No TBD TBD TBD TBD TBD
size 544 544 2035 930 0 0 0 0 0
N.S. 1 1.00 3.7 1.71 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 2.151 48.769 6.219 0.000  0.000 0.000 0.000 0.000
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Problem 59 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 461 461 834 851 0 0 0 0 0
N.S. 1 1.00 1.81 1.85 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.525 36.314 5.372 0.000  0.000 0.000 0.000 0.000
Problem 60 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 474 474 1955 773 0 0 0 0 0
N.S. 1 1.00 4.12 1.63 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.774 15.539 5.013 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 399 399 692 639 0 0 0 0 0
N.S. 1 1.00 1.73 1.60 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.308 10.333 4.025 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F(-1) F F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 410 410 434 654 0 0 0 0 0
N.S. 1 1.00  1.06 1.60 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.065 14.106 2.770 0.000  0.000 0.000 0.000 0.000
Problem 63 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F F F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 302 302 361 496 0 0 0 0 0
N.S. 1 1.00 1.20 1.64 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 0.763 1.648 2.114 0.000  0.000 0.000 0.000 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F(-1) F F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 307 307 261 519 0 0 0 0 0
N.S. 1 1.00 0.85 1.69 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 0.902 1.616 2.232 0.000  0.000 0.000 0.000 0.000
Problem 65 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F(-1) F F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 426 426 791 774 0 0 0 0 0
N.S. 1 1.00 1.86 1.82 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.096 14.030 2.551 0.000  0.000 0.000 0.000 0.000
Problem 66 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F F F F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 447 447 1192 711 0 0 0 0 0
N.S. 1 1.00  2.67 1.59 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.592 10.452 3.720 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C A F(-1) F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 501 501 811 1007 0 0 0 0 0
N.S. 1 1.00 1.62 2.01 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.600 6.656 3.464 0.000  0.000 0.000 0.000 0.000
Problem 68 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C B F F(-1) F(-1) F F(-1)
verified N/A Yes No No TBD TBD TBD TBD TBD
size 557 557 2029 1658 0 0 0 0 0
N.S. 1 1.00 3.64 2.98 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.831 15.671 18.677 0.000  0.000 0.000 0.000 0.000
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Problem 69 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C B F F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 473 473 739 1628 0 0 0 0 0
N.S. 1 1.00  1.56 3.44 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.334 13.435 17.785 0.000  0.000 0.000 0.000 0.000
Problem 70 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C B F F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 487 487 1956 1501 0 0 0 0 0
N.S. 1 1.00  4.02 3.08 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.494 13.655 17.464 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C B F F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 404 404 366 1668 0 0 0 0 0
N.S. 1 1.00 091 4.13 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 0.988 5.896 15.829 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C B F F(-1) F(-1) F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 418 418 557 1370 0 0 0 0 0
N.S. 1 1.00 1.33 3.28 0.00 0.00 0.00 0.00 0.00
time (sec) N/A 1.103 7.490 4.174 0.000  0.000 0.000 0.000 0.000
Problem 73 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A C B F F(-1) F F F(-1)
verified N/A Yes No Yes TBD TBD TBD TBD TBD
size 438 438 786 1306 0 0 0 0 0
N.