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Vicekrokové metody

y' = f(xy), y(x) =y
Xi+1

Y1) = y(x)+ / F(x, y(x)) dx

Xi

Oznaceni:
yj =1 =1(x.y)
Adamsova—Bashforthova metoda

Funkci f aproximujeme interpolacnim polynomem v bodech
Xi—sy Xi—s41y -+ Xi
Diference:

Afi = f—f
N?f; = Afq— Aff=f0— 2640+ f
A*fp = Aq — D% =fl3 = 3f0 + 361 — ]
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Newtoniiv interpolacni polynom pro interpolaci vzad:

X = Xx;+th
<t> ot =1)- - (t—j+1)
J J!
t t\ .o
P(xi+th) = f+ 1 Afi_q + 5 Afi o4+
-1
" (”5 )ASf,-_s
S
1
Vir1 = y,-+h/P(x,-—|—th)dt
0
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Adamsiiv extrapolacni vzorec:

Yisr = Yi+ hlfi+ biAfiy + b DA fip+ - + b Af_ ]
1 1
t 1 :
by = /(j)dt:j—l/t(t—1)---(t—j—|—1)dt
0 0

Koeficienty b;:
jl 1 2 3 4 5
b; | 1/2 5/12 3/8 251/720 95/288

b; nezavisi na s, by = 1.
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Pfi pouziti Lagrangeova interpolaéniho polynomu dostaneme
formuli

Yit1 = Yi + h[bsof; + bs1fi_1 + bsafio + -+ + bs sf;_s]

1

(—1)y t(t+1)(t+2) - (t+5)
bsj = 7 - / : dt
JY(s =) J t+)
S bs,O bs,l bs,2 bs,3 bs,4
0 1
1 3/2 -1/2
2| 23/12 -16/12 5/12
3| b55/24 -59/24 37/24 -9/24
4 |1901/720 -2774/720 2616/720 -1274/720 521/720
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Funkci f aproximujeme interpolacnim polynomem v bodech

Xi—sy Xi—st15 -« - Xiy Xip1
Adamsiiv interpolacni vzorec:

Je pouzit Newtoniiv interpolacni polynom

X = X1+ th

Adamsova—Multonova metoda

Yis1 = Yi+ hlfiy1 + aAfi + A% g+ Cs+1Aerl fis]

0

1
G = ,—|/t(t—|—1)---(t+j—1)dt
i

Koeficienty ¢;:

jl 1 2 3 4 5

¢ |-1/2 -1/12 -1/24 -19/720 -3/160

¢j nezavisi na s, ¢ = 1.
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Pouziti Lagrangeova interpolaéniho polynomu:

Yisr=Yi+h Z Csjfiej
=1
1

(—1y*! /(t—l)t(t+1)(t+2)---(t+s)

RSN =y “
S Cs,—1 Cs.0 Cs,l Cs,2 Cs,3

-1 1

0| 1/2 1/2

1| 5/12 8/12 -1/12

2| 9/24  19/24  -5/24 1/24

3 | 251/720 646/720 -264/720 106/720 -19/720
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Obecna vicekrokova metoda

Yi+1 = Z aj)//—] + h Z beI—J

j=-1
b_1 = 0: explicitni metoda, b_1 # 0: implicitni metoda

Formule se nazyva radu r, jestlize je presna pro polynomy do
stupné r (pozor, nejedna se o rad presnosti).

iaj =1
—Zﬁﬁ—Zb =1

j=-1

Podminky radu:

S

> (=i)a+k Z(—j)kflb,- — 1L, k=2,...r

j=0 j=-1
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Metoda, ktera splhuje prvni dvé rovnice se nazyva
konzistentni.

Lokalni diskretizacni chyba:

y(Xit1) Zajy Xi—j +hz biy'(xi—j) + Ite;

Jj=0 Jj=-1

Z Taylorova rozvoje:

) '2h2 —1)j"h"
y(Xi—j) = }/(Xi)—Jhyl(Xi)JrJTyN(Xi)JF' ’ '+%y(r)(x")+
1 [ r (r+1)
+ﬁ (xij—t)y (t)dt
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Xi+1

1
Ite;, = F /(Xi+1 _ t)ry(r+1)(t)dt_
SN (CRER UL
=0 3
— th) b /(Xi—j — 1)y UD()de
=1
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Xi+1

1
lte,-:F/G(t)y(f“)(t)dt

Xi—s

G se nazyva Gcinkova funkce

—r —r—1
G(t) = (X;+1 — t) — I’hb_l(X,'_H — 1.') +

+ Y lai(xij— 1) +rhb(xij— 1)
j=1

r—1

]

(xi—j — t) je funkce x;_; — t doplnéna nulovou funkci mimo
interval [x;_;, x;], resp. [x;, Xit1, |-
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Pokud G neméni znaménko na [x;_s, x;11] pak podle véty o
stfedni hodnoté integralu

Xi+1

(r+1)
Ite; = yr—l(n) / G(t)dt xi—s <1 < Xi11.

Xj—s

Pak
Ite; = Chr+1y(r+1) (77)

Pokud G méni znaménko na [x;_s, x;11], pak plati

(r+1) S
e < LN 6o de
rl

Xi
Xi—s

kde ¢ je bod z [xi_s, Xi+1], v némz nabyva |y("+1)| svého
maxima.
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