1. TAYLOROVA FORMULA

Teorem Neka fima n+ 1 derivaciju na (a,b) C R, x,0 € (a, b). Tada
postoji ¢y izmedu 0 i x tako da je

fl(O)X N f(n)(O) n f(n+1)(CX)Xn+1

F) = FO) + xt e+ — X+ =)

Taylorov polinom stupnja n je P,(x) = f(0) 4 f ) x4+ ..+ Ff (0) X"

. . (n+1)
n-ti ostatak je Ry(x) = f(n+1()c!x)xn+1

Dakle f(x) = Pn(x) + Rn(x).
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FORMULE
D) In(l+x)=x—%+% 4. 4+ (-1)"12 4 R,(x)

0<x<1 |R(x)\< o
|n+1

~1<x<0 \R(x)!<m

. 2m—1
2) smx=x—%+%+ +( 1)m= 1(§m 1 + Rem-1(x)
2m+1

x€R |Rom-1(x)] < m

3) cosx =1-— ,+4.—|— A4 (= 1) ).+R2m()
2m+2
x€R |R2m( )’<W

Xn+1
xZO | Rn(x )|<e,,+1)1
n+
x <0 rR()|<‘n'+1)

2m—1

5) arctgx = x — ? + X g + ...+ (2 1+)1m*1)2f,,,_1 + Ram-1(x)
x€[-1,1]  |Rom_1(x)] < &
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s(s 1)

6) (1+x)5—1+sx+ X2 4 S lemntl) 0 p ()

€ LI s € RN Ryfx) = Ll (1 4 g n by

zas—n—1<0
(14+c) "< (1+x)*"1 ako x <0
(14+¢) " 1<1 akox>0.

Posebno, za s = —1 znamo:

= T xb X Ry(x), Ral) =
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1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

Izraunajte Taylorov polinom stupnja 4 za:
(a) f(x)=In(1+ x),

(b) f(x)=sinx,

(c) f(x) = cosx,

(d) f(x)=e",

(e) f(x)=arctgx,x € [-1,1],

(f) f(x)=(1+x)%,x e (-1,1].

Izratunajte Taylorov polinom stupnja 3 za funkciju f(x) = tg(x).
[zralunajte:

(a) cos0.1 s greskom manjom od 1073,

(b) sin0.2 s greskom manjom od 10~*.

Izralunajte s gre$kom manjom od 10~%:

(a) e,

(b) e72,

(c) Ve

Izratunajte s greskom manjom od 10~3:

(a) In1.2,

(b) In2,

(c) In0.9.

Koriste<3':i 7 = arctgl = arctg% + arctg% izralujte s greSkom manjom
Q Q_
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1.7. Izralunajte (1.2)% s greskom manjom od 1073,

1.8. lzratunajte /28 s gre$kom manjom od 10~%.
1.9. lzralunajte sljedece integrale s greskom manjom od 1073:

e
(b) /01 .e dx,
(©) /0 g,
(d) /01 de,

X

1
2 -1
(o) /2 Cos X dx.
0 X

1
(f) /0 cos(x?)dx.
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1.10. Koristeéi prikaz funkcija pomocu Taylorovog polinoma izralunajte
sljedeée limese:

2
cosx —1+ %
lim —— ~ 2
(a) b €os X i<3e" |
(b) lim ——,

x—0 X

3

(d) llno X2 '

eX —e ¥

|

(e) XT;IO X ' 1

sinx + e~

f) | ,

( ) XL>O X

ef+e -2

x—0 X sin x
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N
w

4

1.1, (a) Py(x) = —%3-1—%—%,
(b) Pa(x)=x— %,
(€ Pax)=1-% + %,
X2 X3 X4
(d) P4(X):1+X3+7 f‘i‘ﬂy
(e) Pa(x) =x—%,
— X2 S(s— S5— X3 S(s— 5— s5— X4
(F) Palx) = 14 sx 4 SEo1 | seD6=21 | slo=1)s-2)(s=3)x"
3
13. (a) cos01=1-C 4 E |E| <1073,
(b) sin0.2 =0.22 — (0'62)3+E, |E| < 1074,
1.4. (a)e:1+F+g+...+7|+E |E| < 107%.
(b) e—2:1+—1—,2+...+( 2% L E, |E| <1074
(c) Ve=1+55+- +255.+E |E] <107%
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1.5. (a)

17. (12)F =1+ 102+ G022+ E, |E] <1073,
1l 4 Ldl_1)(i-2
1.8. \/%:5(1+§-235+ 2(22 J(3)2 4+ 26062 )(235)3)+E,
|E| <1074
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©o

—
[}

Cldx =14 55+ 35+ 35 + 55 + £, |E] <1073,

S

)

(b) foo'le_xde: 1— %—&-E, |E| <1073,

(€) Jy “dx =1 5k + g + £, E| <107

(d) Jy 2Dadx =1 - L+ £, |E[ <103,

(€) Jy ===tdx =~y + £, [E[ <107,

(F) Jo cos(x®)de = 1= gby + gl +E, [E] <107
1.10. (a) 0

(b) —1,

(c) O,

(d) =3

(e) 2,

(f) 2,

(g) 1.
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