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Numericky vypocet urciteho integralu
2. Simpsonova metoda

Pri tejto metdde je

[ FOdx = ZIFO) + 4f (i) + 2f (i)

nazyvame ho elementarny vzorec.



Pr. 1. Vypocitajte dany integral Simpsonovou metdédou pre n = 10 deleni a urobte odhad

chyby vypoctu
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2. Urobime tabulku s n delenim intervalu, ur€ime x;, f(x;)
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3. Vypocitame integral

n/2 n/2—1

b
/ f(x)dx ~ S(n) = g : [f(a) +f(b)+4- Z f(xpi—1) + 2 - Z f (x27)

4. Vypocitame M,

M > max |f*)(x)
x€(a,b)

5. Horny odhad chyby

(b —a)°M,
180n*

IRs(m)| <



Pr. 2: Vypocitajte dany integral Simpsonovou metddou pre n = 6 deleni a urobte odhad
chyby vypoctu. V tabulke zaokruhfujte na 5 desatinnych miest.

fol e* dx

a=0,b=1h=22=1
n 6
i X; f(x;) =e”
o) 0 1
1 1/6 1,18136
2 2/6 1,39561
3 3/6 1,64872
4 416 1,94773
) 5/6 2,30098
6 1 2,71828




n/2 n/2—1

b
/ f(x)dx ~ S(n) = g | f(a) + f(b) +4- Z f(xpi1) + 2 Z f(xo;)

1
S(6) = 75 [1+2,71828 + 4.5,13106 + 2.3,34334] = 1,71829

f(x) =e”
My > max |[F(x)| M, > max|e*| = 2,71829
x€(a,b) x€(0,1) n
frx) = e”
(b —a)’>M, (1—0)°.2,17829
IR,(n)| < IR, (n)| < = 0,00001

180n* 180. 64

f01 e*dx = §(6) = 2,71829 s chybou 0,00001



Pr. 3: Vypocitajte dany integral Simpsonovou metdédou pre n = 8 deleni a urobte odhad
chyby vypoctu.

ff V1 + 2x dx
y_b-a_3-1 1
T n 8 Z

i X; f(x;)

0 1 1,73205

1 > 1,87083
4

2 6 2
4

3 7 2.12132
4

4 8 2.23607
4

5 2 2.34521
4

6 10 2.44949
4

7 1 2.54951
4

8 3 2.64576




n/2 n/2—1

b
f f(x)dx ~ S(n) = [f(a) + f(b)+ 4 Z f(xai—1) + 2 Z f(xo1)

1
S5(8) = 12 [1,73205 + 2,64576 + 4.8,88687 + 2.6,68556] = 4,4413675

1
M, > m(a>2>|f(4)(x)| flx) =v1i+2x =(1+ 2x)2
X€E(a,
) 1 1
7 x) ==+ 2x) 2.2
M, = max| 15(1 4+ 2x) 2 |—O,3208 f 2( )

x€(1,3)
) 1 3
- (b — a)>M, fre)=—51+2x)7
<
3 _5
(3 —1)5.0,3208 k) = S (1 +2x)72.2
|R,(8)] < = 0,000014

180. 8*
15 7 7
f®(x) = —— (1+2x)72.2 = —15(1 + 2x) 2

J; VI +2xdx ~ S(8) = 4,441368 s chybou 0,000014



Du:Priklady na riesenie 1: G/1 -5



