Inverse Hyperbolic Function Integration Problem 1

ArcTanh[X]
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= Rubi integrates the expression by expanding it using the identity arctanh(z) = 1/2 (log(1+z)-log(1-z)):
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m Mathematica does not integrate the expression using the identity since it returns a complicated result:
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m Maple integrates the expression apparently by expanding it using the identity:

int (arctanh (x) / (a+bxx), x);
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Note that these systems give similar results to the above for the hyperbolic arccotangent function.



Inverse Hyperbolic Function Integration Problem 2

J“ArcTanh[x]

a+bx+cx?

= Rubi is able to integrate the expression by expanding it using partial fraction expansion and the identity
arctanh(z) = 1/2 (log(1+z)-log(1-z)):
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= Mathematica is unable to integrate the expression since it does not automatically expand it:
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= Maple is able to integrate the expression:
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Note that these systems give similar results to the above for the hyperbolic arccotangent function.



Inverse Hyperbolic Function Integration Problem 3

J‘ArcTanh [a X"]
X

= Rubi returns the polylog form of the rule for all symbolic and numeric n:
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m Mathematica returns the hypergeometric form of the rule for symbolic n, but the polylog form for numeric n:
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= Maple returns the polylog form of the rule for symbolic n, but an expression not in closed-form when n is
an integer:

int (arctanh (a*x”"n) /X, X);
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int (arctanh (a*x”~5) /X, X);
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Note that these systems give similar results to the above for the hyperbolic arccotangent function.



Inverse Hyperbolic Function Integration Problem 4

fArcTanh [aTanh[X]] dX

= Rubi returns a 5 term sum free of the imaginary unit:
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= Mathematica returns a large complicated expression involving the imaginary unit:
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Maple returns a large complicated expression involving the imaginary unit:

int (arctanh (a*tanh (x)), x);
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Note that these systems give similar results to the above for the hyperbolic arccotangent function.



Inverse Hyperbolic Function Integration Problem 5

JAI’CSinh[ea"bX] d X

m Rubi uses the substitution u=a+b x to generalize rule:
I nt [ArcSi nh[e*], Xx]
1 ) o 1 o
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= Mathematica does not use the substitution u=a+b x to generalize rule:
JAr cSi nh[e*] dx

l ] X
x ArcSinh[e*] + — ArcSinh[e*]? + ArcSinh [e*] Log[1 - e 2AeSinniet]]
2
1 ) )
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J-ArCSi nh [ea*bx] dx

JAr cSinh[e®®*] dx
= Maple is unable to integrate either expression:
i nt (arcsinh (exp (X)), X):
jAr cSi nh [e*] dx
int (arcsinh (exp (a+b=xx)), X);

JAr cSi nh [ef"*bx] dx

Note that these systems give similar results to the above for the hyperbolic arccosine function.



