FORMULAIRE : FONCTIONS HYPERBOLIQUES

1. Relations

T —x o
- VzeR Ch(x)zﬁ ; sh(:/c)zie
2 2
sh(z) e’ —e 7" e?r —1 1—e 2
ve (z) ch(z) e’ +e ¥ e2r + 1 1+e 2
ch(z) e’ +e " e?® 4+ 1 1+e 2
- R* h(z) = _ _ _
v e coth(z) sh(x) et —e? e?r —1 1—e 2
- VreR ch?(x) —sh?(x) =1 ; ch(z)+sh(z)=e® ; ch(z)—sh(z)=e"
- VrelR 1 —th?(z) = ! ; Ve € R* 1 —coth?(z) = !
ch?(x) sh?(x)
2. Variations et représentations graphiques
ch
ch(—x) =ch(z) ; sh(—z)= —sh(z)
VreR (ch)(x) =sh(x) ; (sh)/(z) = ch(x) 5 —
ch(z) > 1 S
Sh///
v
1
\
th(—z) = —th(x) \ coth
veeR { (th)(n)=1-t’@) ] Simeae
—1 < th(z) <1
: 5 -
coth(—z) = —coth(z) th
Vz € R* (coth)’(z) = 1 — coth?(z) RN
|coth(z)| > 1 \\\
\|
3. _Formules d’addition

ch(a + b) = ch(a)ch(b) + sh(a)sh(b)
sh(a + b) = sh(a)ch(b) 4 sh(b)ch(a)

th(a) + th(b)
1 + th(a)th(b)
4. Formules de duplication

th(a +b) =

ch(a — b) = ch(a)ch(b) — sh(a)sh(b)
sh(a — b) = sh(a)ch(b) — sh(b)ch(a)

~ th(a) — th(b)
thia =) = T i@)th()
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— ch(2a) = ch?®(a) +sh?(a) = 2ch?(a) —1 = 1+ 2sh?(a)

h(2 1 h(2a) — 1
Ch2<a) — ﬂ Sh2(a) = %
2 2
2th(a)
sh(2a) = 2sh(a)ch(a) th(2a) = ThQ(a)
— En posant ¢ = th(%):

1+ ¢2 2t 2t o _ L4t
ch(a) = - sh(a) = 1_¢2 th(a) = 1+ ¢2 ¢ T 1

— ch(3a) = 4ch3(a) — 3ch(a) sh(3a) = 4sh3(a) + 3sh(a)

3th(a) + th3(a)

thda) = = )

5. Transformation de produits en sommes, de sommes en produits

~ ch(a)ch(b) = %[ch(a 4 b) 4+ ch(a—b)] ; sha)sh(d) = %[ch(a 1) — ch(a — b)]

sh(a)ch(b) = % [sh(a + b) + sh(a — b)]

— ch(p) + ch(q) = 2ch

(
ch(p) — ch(q) = 25h<
sh(p) 4+ sh(q) = 2Sh(

sh(p) —sh(q) = 2sh

th(p) +th(q) = ——<——5 ;  th(p) —th(q) =

6. Fonctions hyperboliques réciproques

Argch(z) = In(z+ Va2 —1) A -

YV 2 1 1 =
Argeh/(z) = T

.'172—1 /
L !

Argsh(z) = In(z + V22 +1) Argsh
Argsh’(z) =
2 4+ 1

14+

Argth(z) = -1 ( )

rgth(z) n{1— z :

1 : T\
/ = : T NN

Argth'(x) = 1.2 \\A\r\gﬁioth

Vo el —1,1]

Argcoth(z)
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Ve e R, || > 1

Argcoth/(z) =
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