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3. Integral rozdélime na dvé casti
1= [(al+ WOF P do= [oVOF Pda+ [VITRdo =1+

Pro vypocet I, vyuzijeme substituci t = 2> + 1, dt = 2z dx pro x > 0 mame

[1_/$\/mdw—;/2x\/mdx—;/\/¥dt£

a pro x < 0 médme analogicky

.1
I = —/x\/9+$2 dz £ —2(9+ %),

Nlw

1 3 1
—t2 = —(9+2°
5t 3( +z7)

Celoveé tedy
1
== [aV0+ 2 de £ Ssen(a)(9 + )} = Fla).

Protoze li%li F(z) = £9 dostavame podle véty o lepeni, ze pro
z—

F(x) -9, x >0,
G(x) = F(z) +9, z <0,
0, xz=0

plati
Il = G(SL’), x e R.

Pro vypocet I, pouzijeme substituci x = 3sinht, dx = 3cosht dt. Mame

I, = /\/mdx = /3cosht\/9 +9sinh?tdt = 9/cosh2t dt =9J.
Pomoci per partes dostavame
J = sinhtcosht—/ sinh?¢t dt = sinhtcosht—/ cosh?t—1 dt = sinh t cosh t4+t—.J.
Tedy

J = ; (sinhtcosht +t)

a (t = argsinh %)
I = Z (sinhtcosht +t) = Z (;j cosh(argsinh %) + argsinh ;) =H(x), zeR.

Celkove
I =G(x)+H(z), zeR



4. (a) Plati (pro z € (—1,1), resp. z € R)

2r 2 (322 +1)
argtanhz) = ——— . (argtanhz)’ = ——  (argtanhz)” = - "~
e Foie (e ) (a2 = 1)? e ) (z2 —1)°
a
1 z 202 — 1
argsinhz)’ = ———, (argsinhz)" = ——————=,  (argsinha)"” = ————7.
( ) 2241 ( ) (22 +1)%? ( ) @2 +1)"

Po dosazeni x = 0 dostdvame (z definice Taylorova polynomu)

3
argtanhx = x + % +o(z?), = —0,

3
x
argsinhx = x — - +o(z*), x —0.
(b) Pripomeneme si, ze
2 28

log(1+x):x—?+§+o(x3), x — 0.

(c) Potom snadno dopocitdme (vSe x — 0)

log(1 tanh z) = ’
og(1 + argtanh ) = x + 3 5 3 + o(x?)
2 23
:x—%—l—%—i-o(:c?’)

3 2?2 _ 2333
log(1+argsinhx):x_£_(x 2 (r -2

6 2 3
2 3
:x—%+%+0(x3)

(d) Pomoci vyse spoctenych Taylorovych polynomt uz pak snadno spoc¢teme

y log(1 + argtanh ) — log(1 + argsinh z)
im

x—0 ;[3
T B =S4 D) 4ol
o z—0 x3
, %3 +o(x?) 1
= hm _— = —.
z—0 x?’ 2



