Hyperbolic Functions

Definitions of the hyperbolic functions:

coshx=%(ex+e'x) sinhx=%(ex—e'x)

1 sinhx e*-e™*
tanhx = = =
cothx <coshx e*X+e7*
1
sechx = cosechx = —
cosh x sinh x

Hyperbolic functions of imaginary arqguments vield trig functions and vice versa:

cosh(ix) = % (eix + e'ix) =cosx sinh(ix)=isinx

cos(ix)=coshx  sin(ix) = isinhx
|dentity: cosh? x - sinh?x =1

Inverse hyperbolic functions:

If x =sinhy, then y =sinh™x, etc.

sinh‘1x=ln§\/x2+1+xﬁ cosh'1x=ln§/x2—1+xﬁ
tanh™t x =%In BH—XH
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Calculus of hyperbolic functions:

d _1 X _ a=X) = i i i =
&(coshx)- 2(e e )- sinh x CIX(smhx) cosh x
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