Predmét: MM2G

Dnesni latka
» P¥iblizny vypocet urcitého integralu (numericka kvadratura)

M. Kocandrlova, J. Cerny: GEO-MATEMATIKA I, oddil I,
kapitola 1, zejména vSak tato prezentace
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Numericka kvadratura , tj. pfiblizny vypocet f; f(x)dx

Obdélnikova metoda (nazorna, ale malo presnd)

Sit ekvidistatnich (stejné vzdalenych bod{):

Xg = a,Xq1,...,Xp = b, kde h def (b —a)/n =x; —Xj_1 pro

i=1,2,....n.
Varianta , zleva“

b
/ f(x)dx =h(f(xo) + f(X1) + - + f(Xn-1)) + Rn,
a
varianta , zprava"“

/bf(x)dx — h(F(x1) + () + - +F(Xn)) + R,

1
kde |R,| < E(b —a)hmaxycpa p [t/(x))].
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Varianta , zleva“
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ST sinx dx = 2, numericky 1962851274
n = 20 = 20 obdélnikd, avSak prvni zleva ma nulovou vysku
IRnh| < 2,22 velmi pesimisticky odhad
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1
Odvozeni odhadu |Ry,| < §(b — a)hmaxycpap) [f'(X)]-
Interval [x;, Xi11] a X € (Xi, Xj+1]. Véta o stfedni hodnoté
f(x) —f(x) = (x —x)f' (&), kde & € [x;,x] zavisi na x.

Odtud integrovanim obou rovnosti (f(x;) je konstanta)

/Xi+1f(x)dx (X1 — X)F(X)

/Xi“ (X — x)F (&) dx

Xit+1 | 1
< max \f/(f)\/ (x —x;) dx Zéer[ga)l(?(l]“'(f)\ E(Xi-l—l_xi)z-

T EelXiXiqal

Rovnost S0 (xi41 —x)° = h 02 (i1 — X)) = h(b —a) dava

1 , = _ 2 b-a ,
Ral < 5 max [f'(6) iZ(;(X.H %) = =5—h max|f'(¢)|
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Varianta , stfed“;
[ 0006 = (0 +30)/2) -+ F((n 1 +300/2)) + R

1
Rn| < 57 (b — a)h? maxce(a o [f"(X)]-

19
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03” sinx dx = 2, numericky 2,018626071, n = 20;
|Rn| < 0,087.
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LichobéZnikova metoda

1 —~
/ f(x)dx =h ( f(xo) +f(X1) + - +f(Xn-1) + Ef(xn)> + Ry,
a)

kde ’Rh 7h2 MaXyepab) [

-0.54

NIER

14

ST sinx dx = 2, numericky 1,962851274 (nahodou shoda
s vysledkem , zleva“), n = 20 = 20 lichobéznikd; |Ry| < 0,174.



Simpsonova metoda (aproximace po Castech kvadratickou
funkci, pfesnéjsi), n musi byt sudée

/bf(x)dx = g(f(xo) + 4f (x1) + 2f(x2) + 4 (X3) + - -

+ 4 (Xn—3) + 2f (Xn_2) + 4f (Xn_1) +F(xn)) + Rh,

kde Rh < Mh MaXy c[a,b] ‘fIV

g’” sinx dx = 2,
numericky
2,000562757,

0 n=20= h=3r/20,
10 kfivocarych li-
chobéznikd;

|IRh| < 0,00258.
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Gaussova-Legendrova integrace na intervalu [—1, 1]
-1 n
[ e =S wi(e) + R
- i=1

2n+1(n1)4
27 (nY) 5 max_[fe(¢)]
(2n+1)((2n)!)” ¢el-1.4
a body & (kofeny L. pol. st. n + 1) a vadhy w; jsou

kde |Ry| <

n=1¢&=0,w, =2
nN=2:¢=-1/v/3=-057735wy =1, £ =1/V/3,wy =1
n=23:¢& =—/3/5=-0,774597, w; = 5/9 = 0,555556,

& =0,w, =8/9 =0,888889,
&3 = —&1, W3 = Wy,
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. naintervalu [a, b]: Integral transformujeme substituci

X_b—aHaer
2 2

na interval [—1, 1] a uplatnime vztahy ze strany 8. Konkrétné

b ! /b—a, a+b\b-a
/af(x)dx:/_lf< > £+ 5 > > d¢

n

b—a b—a a+b ey
~ > wif ( 56+ er ) + Ry, pficemz
i—1

’R ‘< (b—a)2n+1(n!)4 max )f(2n)(x))
T (2n+ l)((zn)!)3 x€[a.b] :

Pfesna pro polynomy az do stupné 2n — 1 vcetné.
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Priklad (_3(%% .

3r 5cos 5cos<3V11075”> ™
/ sinx dx ~ — - —
5 6 3 6
= 0,384442607;
3'n’6* 243r’
R3] < 3=
7-720 224000

— 3,276478819

Vysledek nepresny, odhad chyby bezcenny.
Poznamka: Pro€¢ v apro-

7 ximacni formuli vystupuje
cosinus? Protoze a = 0,
0.5 b = 37'(' a
sin((b —a)/2+ (b + a)/z)

= sin(3n¢/2 + 37/2)

= sin(37¢/2) cos(37/2)
+ cos(37¢/2) sin(37/2)

= —cos(37¢/2).
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3T T
/ sin x dx :/ sin x dx
0 0

5cos< \/_”> T 4r 5cos<\/$”) ™
~ —+ ————+-— =2,001389;
18 tot 18 ,001389;
764 7
R3| < o T _ 0001498

= 7.7203 ~ 2016000
Vysledek dostatecné presny, uzite¢ny odhad chyby.
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Pouceni: G-L integraci uzivame opakované — na podintervalech

2
Priklad: f(x) = [x|sin(x + 1), | = / f(x)dx = 1,438163031.
-1

0
Také = Iy + I, kde Iy = / f(x)dx = 0,158529015
-1

2
f(x)dx = 1,279634016.

al, =

0
Uzijeme 2x tfibodové G-L schéma. Zjistime, ze

0.94

0.8

0.7

0.64

0.5

0.44

034

0.24

l;.cL = 0,1585317186
l; — Iy 6L = —0,0000027034
odhad |R; 3| = 0,000003472

lo.cL = 1,279842191
I, — 2,6 = —0,000208175
odhad |Rz 3| = 0,0004444

I — (I,6L + l2,61) = —0.000210878
K dosaZeni znacné presnosti
staCilo Sest funk&nich hod-

not.
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