arabtext Math 111 Lecture 10

Hyperbolic functions
L s
Math 111
Lecture 10

Dr. Nasser Bin Turki

King Saud University
Department of Mathematics

2016

Dr. Nasser Bin Turki Hyperbolic functions



L LS"sinh 50 )b\ ey ;5‘”3 Lf"\j‘j‘ ! Al O

X _ =X

sinhx = © 2e . VxeR.

Dr. Nasser Bin Turki Hyperbolic functions



;"}"' LS"sinh 50 )b\ ey ;5‘”3 Lf"\j‘j‘ ! Al O

X _ =X

sinhx = © 2e . VxeR.

ub lS" cosh 50 JU 1) 50y L._f\”j L";,GL'J‘ r\&.\‘ o Al O

X =X
e +e
cosh x = B Vx eR.

Dr. Nasser Bin Turki Hyperbolic functions



. [1,00) sa cosh VW sae g R ga sinh Jll oo

Dr. Nasser Bin Turki Hyperbolic functions



. [1,00) sa cosh VW sae g R ga sinh Jll oo
> g5 Ay cosh e 453 dls sinh dl

Dr. Nasser Bin Turki Hyperbolic functions



Y ol

//”
7
Ve
i
/
4 e
) iy==¢"h
x ]
d y = sinhx
Figure:

Dr. Nasser Bin Turki Hyperbolic functions



(1) cosh x + sinh x = €*,

(2) cosh x —sinhx = e~
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(1) coshx +sinhx =€*,  (2)coshx —sinhx =e~

cosh®?x —sinh?x =1, VxeR.
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(1) coshx +sinhx =€, (2)coshx —sinhx = e™.

cosh®?x —sinh?x =1, VxeR.
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(cosh x + sinh x)(cosh x — sinh x) = eXe™ = &¥ = 1.
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L L) ) ailas
1A A

@ sinh(x +y) =sinhxcosh y + cosh xsinh y,
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L L) ) ailas
1A A

@ sinh(x +y) =sinhxcosh y + cosh xsinh y,

@ cosh(x + y) = cosh x cosh y + sinh xsinhy,
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L L) ) ailas
1A A

@ sinh(x +y) =sinhxcosh y + cosh xsinh y,
@ cosh(x + y) = cosh x cosh y + sinh xsinhy,

@ sinh(x —y) =sinh xcosh y — cosh xsinhy,
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s X1 Jladl ailas

1A A
@ sinh(x +y) =sinhxcosh y + cosh xsinh y,
@ cosh(x + y) = cosh x cosh y + sinh xsinhy,

@ sinh(x —y) =sinh xcosh y — cosh xsinhy,

@ cosh(x — y) = cosh x cosh y —sinh xsinhy,
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s X1 Jladl ailas

1A A
sinh(x + y) = sinh x cosh y + cosh xsinh y,
cosh(x + y) = cosh x cosh y + sinh xsinh y,
sinh(x — y) = sinh x cosh y — cosh xsinh y,

cosh(x — y) = cosh x cosh y — sinh xsinh y,
sinh(2x) = 2sinh x cosh x,
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L L) ) ailas
1A A

sinh(x + y) = sinh x cosh y + cosh xsinh y,
cosh(x + y) = cosh x cosh y + sinh xsinh y,
sinh(x — y) = sinh x cosh y — cosh xsinh y,
cosh(x — y) = cosh x cosh y — sinh xsinh y,
sinh(2x) = 2sinh x cosh x,

cosh(2x) = cosh? x + sinh? x = 1 + 2sinh? x = 2 cosh? x — 1.
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@ sech x
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@ tanhx
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@ sech x

@ cschx
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e 1—tanh?x = sech? X,
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e 1—tanh?x = sech? X,

e coth®x — 1 = csch? X,
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e 1—tanh?x = sech? X,
e coth®x — 1 = csch? X,

_ tanhx+tanhy
e tanh(X+y) ~ 1+tanhxtanhy’
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e 1—tanh?x = sech? X,

e coth®x — 1 = csch? X,
tanh x+tanh y
1+tanh xtanhy’

tanh x—tanhy
1-tanh xtanhy’

e tanh(x +y)
e tanh(x-y) =
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1 —tanh?x = sech® x,

coth? x — 1 = csch? x,

_ tanhx+tanhy
tanh(X+y) ~ 1+tanhxtanhy’

_ _ tanhx-tanhy
tanh(x y) ~ 1-tanhxtanhy’

_ _2tanhx
tanh(2x) = m.
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Thanks for listening.
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