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Hyperbolic Functions

X -X

ann= S (caled “singl")

e +e’
coshx= ———
2
sinh x
tanhx= ———
cosh x

Relation to the trigonometric functions:
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1. (cos 6, sin 8) is a point on the . (cosh 8, sinh B) is a point on the

unit circle. OJJ _p\ unit hyperbola.
2. y=sin x is an odd function. 2. y =sinh x is an odd function.

3. y =cos x is an even function. 'c( X) '(\(“) 3. y = cosh x is an even function.

4. sin20+co0s20=1 4. cosh20 - sinh26=1
even 5
A
' (cost,sint) 'F(‘¥)='F(X)

Y




Prove cosh?0 - sinh?20 = 1. . ) ¢ .8
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Dx(sinh x) = cosh x Dx(cosh x) = sinhx
Dx(tanh x) = sech? x Dx(coth x) = -csch2x

Dx(sech x) = -sech x tanh x Dx(csch x) = -csch x coth x
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EX 3 Verify this identity.

tanh x — tanh y . e —e”*
tanh(x —y) = ———— : anh x =
(*=) 1—tanh x tanh y Hint:  tanh x e
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Inverse Hyperbolic Functions

Let y = sinh x <=> x =sinh'ly (if the inverse exists). .3’-5"“")‘
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Find x = sinh-! y.
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sinh™ x =In(x +vx* +1) cosh? x=In(x+vx*—1) x=1
1+v1-x*
X

tanh ' x — — ]n[1+x] xe(-L1) sech—‘x—ln[

J xe(0,1]
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How do we find the derivative of these functions?
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cosh x
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EX 4 Findy'.

y=x"sinh™'(x°)
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