CH 3: Differentiation Rules

3.11 Hyperbolic functions

1. there are certain functions that have the same relationships to hyperbolas as the trigonometric
functions have to the circle. These functions are called hyperbolic functions (hyperbolic sine,

hyperbolic cosine, ...) and they are related to e*
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y = sinhx = ge* — fe™ y = coshx = Je* + Je™ y = tanhx

sinh(—x) = —sinh x cosh(—x) = cosh x
cosh’x — sinh’x = 1
sinh(x + y) = sinh x cosh y + cosh x sinh y

cosh(x + y) = cosh x cosh y + sinh x sinh y

1 — tanh’x = sech’x

(1] Derivatives of Hyperbolic Functions
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E(sinh x) = cosh x E(csch x) = —csch x coth x
d(h')—'h d(hl— h x tanh x
Ix cosh x) = sinh x I sech x) = —sech x tanh x
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o (tanh x) = sech™x x (coth x) = —csch'x




