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Introduction

The hyperbolic functions satisfy a number of identities. These allow expressions involving the
hyperbolic functions to be written in different, yet equivalent forms. Several commonly used
identities are given on this leaflet.

1. Hyperbolic identities
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e’ +e” . et —e™”
coshx:T, smhx:T

sinh « et —e @
tanh z = =
coshx e*4e®

1 2
sech x = =
coshx e*4e*

1 2
cosechx = — =
sinhz et —e®

cosh x 1 e’ +e "
cothx = — = =
sinhx  tanhax e* —e®

cosh?z —sinh?z = 1
1 — tanh® z = sech®z

coth?zr — 1 = cosech’x

sinh(z £ y) = sinh z cosh y + cosh z sinh y

cosh(x £ y) = cosh x cosh y £ sinh z sinh y
tanh x + tanh y
1 &+ tanh z tanh y

sinh 22 = 2 sinh « cosh z

tanh(z +y) =

cosh 22 = cosh? z + sinh?

cosh? 1 — cosh 22x +1

Cinh? g — cosh 223: —1
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