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Hyperbolic Functions



Euler RelationsEuler RelationsEuler RelationsEuler Relations
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Thus,

sinh �� = � sin �

cosh �� = cos �

sin �� = � sinh �

cos �� = cosh �



“Pythagorean” Theorem“Pythagorean” Theorem“Pythagorean” Theorem“Pythagorean” Theorem
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Thus,

cosh � � − sinh � � = 1



Addition FormulasAddition FormulasAddition FormulasAddition Formulas

sin ℎ(� ± �) = sinh � cosh � ± cosh � sinh �

cosh � ± � = cosh � cosh � ± sinh � sinh �

sinh 2� = 2 sinh � cosh �

cosh 2� = cosh � � + sinh � � = 2 cosh � � − 1 = 1 + 2 sinh � �



Sum and Difference Sum and Difference Sum and Difference Sum and Difference 
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ProductsProductsProductsProducts
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cosh � cosh � = �
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sinh � cosh � = �
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sinh � + � + sin ℎ � − �



Powers of Powers of Powers of Powers of SinhSinhSinhSinh
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Powers of Powers of Powers of Powers of CoshCoshCoshCosh
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