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kus p; € [Xi—1, /] ja AX; = Xi — Xj_1.
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Xi = Xo + ih, h = 2L siis

n
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b
/ f(x)dx — Sp| < Ch,
a

kus C on konstant.
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Tuletame méned kérgema tapsusega kvadratuurvalemid. Uldiselt on
kdik sellised kvadratuurvalemid esitatavad kujul

n
Sn=>Y_ Af(x),
i=0
kus A; on mingid kordajadjaa=xp < X1 < ... < Xp, = b.
Newton-Cotesi kvadratuurvalem

Asendame integreeritava funktsiooni f(x) tema poliinomiaalse
interpolandiga sélmedes xg, X1,..., Xp :

Loi(x) = (X —X0)(X = X1) ... (X = Xi—1)(X = Xiz1) ... (X = Xn)
n,i (Xi — X0)(Xi — x1) .. (Xi — Xi—1)(X; — Xiz1) - - - (Xi — Xn)~
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b b
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a a
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:Z/ Lo i(x)f(x;) dx_ / Lni(x)dx | f(X;).
i=0*'4 a
b
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Kordajate A; leidmiseks on vaja arvutada

P (= X)X = Xq) . (X = X)) (X = Xig) - (X — Xn)
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Kordajate A; leidmiseks on vaja arvutada

P (= X)X = Xq) . (X = X)) (X = Xig) - (X — Xn)
A _/a (xi — x0)(X; — x1) .. (Xi — Xi—1)(Xi — Xi1) - .. (Xi — Xn) ax.

Uhtlase vorgu korral (h=x; — x;_4,i=1,...,n) avaldub
Ai=(b—a)B,

kus B, vaartusi saab leida kasiraamatutest.
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Kui n =1, siis
b—a

2

S = [f(a) + f(b)].
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Kui n =1, siis
b—

a
5 2[f(a) + (b))

Si =

Kui n = 2, siis

b—a

S =~ [f(a)+4f (a;b) +f(b)] .




Kui n =1, siis
b—

a
5 2[f(a) + (b))

Si =

Kui n = 2, siis

Sp = b;a [f(a)+4f(a;b) +f(b)].

Uhtlase vérgu korral saab esitada veahinnangu

< CM,h"+3, kuin on paarisarv

b
f(x)dx — S
/a ) = {CMnh”+2, kui N on paaritu arv

kus C > 0 on konstant, mis ei sdltu nja M, on |f("t1)(x)| maksimaalne
vaartus 16igul [a, b].
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Uldiselt kasutatakse poliinomiaalse interpolandi asemel tiikiti
polinomiaalset interpolanti. Olgu ®(x) funktsiooni f(x) tlkiti lineaarne
interpolant sdlmedes xg, X1, . . ., Xp. Asendame integreeritava
funktsiooni f(x) selle interpolandiga ning integreerime

Laigul [x;_1, x;] integreerides kasutame Newton-Cotesi
kvadratuurvalemit n = 1 korral (vbtame a = x;_1 ja b = X;), saame

[ @ton =2 g0 0) + 1001 = piFCx 1 + 0L



Seega

Sn= Z/X d(x)dx =

i=1 7 Xt
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=1 Xi—1
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|
Seega
Sn= I d(x)dx =
>,
h h h
= 5[f(x0) + (1)1 + S[F(x) + F0)] + 5 [F(x2) + F(x3)]+

et DT O) + )
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h
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N
Seega
n X;
Sn= Z/ d(x)dx =
=1 Xi—1

= D1#0x0) + )] + p1F00) + )] + plf(ee) + 1(x)]+

h

o+ E[l‘(an) + f(Xn)]-
Saadud valemit
S, = g [f(x0) + 2f(x1) + 2f(X2) + ... + 2f(Xp_1) + f(Xn)]

nimetatakse trapetsvalemiks.Trapetsvalemi viga igal osaldigul

/XXI f(x)dx — /XX’ d(x)dx

1 1

< CM;he.
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[X2, X4], ..., [Xn—2, Xn] ON ®(x) on ruutfunktsioon. Juhime t&helepanu,
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Asendame funktsiooni f(x) tema interpolandiga ning integreerime

n

Xoj

Sn_/abQD(x)dx_ i:/x S(x)dx.

=1 7 Xei-2

Osalodigul [x2i_2, X2;] on ®(x) ruutfunktsioon, seega vbime selle
integreerimiseks kasutada Newton-Cotesi kvadratuurvalemit (n = 2,
vottes a = xoj_» ja b = xp;). Siis

SN _ Xoi — Xoi2.4 . , N
(x)dx = =—=—"[f(xi-2) + 4f(x2i-1) + f(x21)] =
X:

- g[f(XZI—Z) + 4f(x2i—1) + f(x2i)]-
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+g[f(x4) + 4f(xs) + f(xs)] +



1) + 45086) + 106)] + -+ S1F(xn-2) + 4F(xp1) + Fxp)].



1) + 45086) + 106)] + -+ S1F(xn-2) + 4F(xp1) + Fxp)].

Siit saame Simpsoni valemi

Sn= g [f(xo0) + 41f(xq) + 2f(x2) + 4f(x3)+

b+ 2f(Xpn) + 4F(Xp1) + F(xn)] -
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5
2hh
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5
2hh
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