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Hyperbolic Functions

Analogous to circular sine and cosine functions, we can define hyperbolic
sine and cosine functions as follows:

X —X X —X
e’ +e . e —e
cosh x = , sinh X =
2 2
sinhx e —e "
tanh x = =—
coshx e +e
X —X
e’ +e 2
cothx =———,sech X =———,
e’ —e e’ +e
2
cosech X =
X —X



Relation between hyperbolic and circular functions

1)cosix =coshx so coshix =cos x
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(2)sinix =isinhx so sinhix =isinx
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cot 1X = -1 coth x
sec1X = sech x

cosec 1X =1 cosech x
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inh(x + y) = sinh x cosh y % cosh x sii

2 x +sinh? x = cosh 2x

1 2X = 2sinh X cosh x
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