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Taylorliv polynom
Taylorova véta
Necht je funkce, kterd ma derivace aZ do ¥adu n v uzavieném

intervalu /, jehoz krajni body jsou ¢&isla x a xg.
Pak plati

"(x (") (x
f(X):f(Xo)+ fg-!O)(X—XO)"i‘"’"’_fn(!O)

(x = x0)" +Rnt1(x),

Th(x)
kde Rnt+1(x) je TaylorGv zbytek, pro ktery plati

r(g)

Rpt1(x) = m

(x = x0)"™, kde &€ 1,€# x,x

Th(x) = co + c1(x — x0) + c2(x — xo)2 + - 4 en(x —x0)"

To(x) =) alx—x)< o=

k=0

f(k)(XO)
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Piklady

e

Koeficienty politame pfimym vypoctem.
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@ sin(x) = Z(—l)kxi xeR
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Pouziti zndmych rozvojli

V okoli xo = 0
2x)* | (2x)?
o er:1+(2X)+()2<)+(:;)+---
B (2x)?  (2x)*  (2x)°
Q cos2x =1— > + TR +...
2)2 2)3
2 _ 2y, (=) (=X9)
Qe =1+(—x9)+ Tt
o \/11—7x2 1 (pFimym vypo&tem)
f(x) = Vi flxo)=1
= —m=ms  fla)=0
V(1 —x
2
£1(x) = Lt 2 F1(x) = 1
(1 —x2)2v/1 — x2
To(x) =1+ 1x2



Pouziti vzorce pro soutet geometrické fady




Ptiklad: Tayloriiv polynom 3. stupné pro funkci y = tgx

v okoli xp =0
f(x) = tg(x) tg(x)= X o cos(x)tg(x) = sin x
° Cos X
Koeficienty ¥ady uréime porovnanim koeficientii levé a pravé strany
tg(x) = o+ ax+ ox®>+ x>+ ...
cos(x):1—§+%+... sin(x):x—g—?jt...
cos(x) - tg(x) = (1— %2—1—’%4—...) (+ax+ax®+axd+...)

= C0+C1X—|—C2X2+C3X3—|-...
¢ » €C 3
——X — X — ...

2 2
3
sin(x) = X - % +...
Soustava rovnic: '
X2 o =0
. C1 =1
CO — 0

X

2. _ %
X- . C 2 =
X3Z



Vypocet pFiblizné hodnoty a odhad chyby
f(x)=Inx, x=1

f)=lnx FO)=1 Fx)=-3 fx)=2 fVx)=-5
fl)=0 FQ)=1 1) =-1 F11)=2 FVI(1)=—6
Vypocet p¥iblizné hodnoty In 0.9
o Ti(x)=x-1 Rz(x):ff%%(x 1)2
£(0.9) = T1(0.9) = —0.1  R»(0.9) = 75—12%(70.1)2, €€(09, 1)
IR(0.9)] < ﬁ - % .0.01 In(0.9) — T1(0.9)] < %2
o To() = (x 1)~ 2(x— 1) Ri(x) = gl 1P
£(0.9) = To(0.9) = —0.105  R;(0.9) = E%é(x _1, €€ (09, 1)
1 1 1
Rs(09)] < 535+ 5 +0.001 1n(0.9) - T(0.9)] < 5e
o Tal) = (x 1) = 2(x— 12+ 2(x ~ 1)® Ra(x) = — o (x — 1)*

2 3 €424



