
 
1.6_1 

1.6 Hyperbolic functions and inverse hyperbolic functions 
 
1. Hyperbolic functions 
Def:  hyperbolic functions（雙曲函數） 
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= =
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cosh sinh

x x x x

x x x x
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1 2 1 2sec , csc
cosh sinhx x xhx hx xx e e x e e− −= = = =

+ −
 

Concept:  

 
Formulae: 

(1) sinh( ) sinhx x− = −  
(2) cosh( ) coshx x− =  

(3) 2 2cosh sinh 1x x− =  
(4) 2 21 tanh secx h x− =  
(5) sinh( ) sinh cosh cosh sinhx y x y x+ = + y  
(6) cosh( ) cosh cosh sinh sinhx y x y x+ = + y  

 

Graphs: 
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2. Inverse hyperbolic functions 
 

Def: 1sinh sinhy x x−= ⇔ = y  
1cosh coshy x x−= ⇔ = y  and  0, 1y x≥ ≥
1tanh tanhy x x−= ⇔ = y  

     

Theorem: 

(1) 1 2sinh ln( 1),x x x x− = + + ∈  

(2) 1 2cosh ln( 1), 1x x x x− = + − ≥  

(3) 1 1 1tanh ln( ), 1 1
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xx x
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− +
= − < <

−
 

    (4) 1 1 1coth ln( ), | | 1
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xx x
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− +
= >

−
 

    (5) 
2

1 1 1sec ln( ), 0 1xh x x
x

− + −
= < ≤  

    (6) 
2

1 1 1csc ln( ), 0xh x x
x

− ± +
= ≠  
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Graph： 
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