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74 ©.0¢ HYPERBOLIC FUNCTIONG Elementary Functions

(1) Definitions

prdyperbolic function is a combination of ¢* and
& d is introduced as follows:

y=+l
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(2) Relationships

X sinh x

cosh?x — sinh?2x =1 tanh x = sechxcoshx =1
cosh x

tanh®x + sech?x =1 cosh x cschxsinhx =1
coth x = ————
inh x

coth?x — csch?x =1 tanh xcothx =1

sinh (—x) = —sinh x tanh (—x) = —tanh x cosh (—x) = cosh x

sech (—x) =sechx coth (—x) = —cothx csch (—x) =—cschx

(3) Limit Values

x smhx e fc;(v)shlx . [ tanhx ~ cothx T o ‘:‘f~éech:x e nc‘séh:b‘c o
— % —o ‘ + o0 | -1 -1 0 0
1
—1 —1.1752 +1.5431 —0.7616 —1.3130 +0.6480 - 0.8509 (
P b 0 +1 0 Foo +1 Fo
=+ 1 ‘ +1.1752 +1.5431 +0.7616 +1.3130 =+ 0.6480 +0.8509
E 4o % oo oo +1 +1 0 0




