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Harilike diferentsiaalvorrandite ligikaudne
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Vaatame Cauchy Ulesannet
u'(x) = f(x,u),
u(xo) = Uo,

kus Xp ja ug on etteantud suurused ning x € R. Ligikaudsel
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Keskpunkti meetod
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Keskpunkti meetod

Uip1 = Uji—1 + 2hf(X,', U,').
Meetodi lokaalne viga on O(h3).
Runge-Kutta meetod
Uip1 = Uj + crhf(X;, u;) + cahf (X + ah, u; + Bhf(x;, uj)) ,

kus ¢y, Co, a ja 8 on konstandid.
Kuici =c = % ja a = g =1, siis saame prognoosi-korrektsiooni
meetodi.
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Uurime Runge-Kutta meetodi viga. Selleks
U(Xip1)—Uip1 = U(Xiy1)—Ui—crhf(X;, up)—cohf (X; + ah, up + Bhf(x;, up)) -

Kui u; = u(x;), siis
U(Xit1) = Uit =
= U(X,'+1) — U(X,’) —C /'71‘(X,‘7 U,') — Cohf (X,’ + ah, u;j + ,Bhf(X,', U,')) .
Siis
U(Xiy1) — Uit =

h2
= u(x) + hf + = (f + fuf) + O(h®)—

—u(x;) — c1hf — cohlf + ahfy + Bhff, + O(K?)] =

= h[1 —C1 — Cg]f—i- h? [(; — CgOé) fe + <; — C2ﬂ> ffu:| + O(h3)_



Kui kehtib
co=1-c,

1
=P =5 ey

siis on tegu Il jarku Runge-Kutta meetodiga.
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k—jarku Runge-Kutta meetod
U1 = Ui+ F + coFa + ... + ok Fy,

kus
Fy = hf(x;, u;),

Fo = hf(x; + c2h, u; + B21F1),
F3 = hf(X; + ash, uj + B31 F1 + Ba2F2),

Fk = hf(x; + axh, uj + Bk1 F1 + BraFo + ... + b k—1Fk—1).
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Adamsi meetodid

Adams-Bashforthi meetod
Diferentsiaalvorrandi

U'(x) = f(x, u(x))
integreerimisel saime

Xit1

U(xi1) = U(x) + / F(x, u(x))ax.

Xi

Asendame funktsiooni f(x, u(x)) selle interpolandi ®(x), kus
F(x, u(x)) = Pk(x) + Ex(X),

Sr(xi—j) = f(xi—j,u(xi—j), j=0,... k.
Seega saame

X1 X1

) =ux) + [ oo+ [ Bixa

Xi Xi
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k
u(Xip1) = u(x;) + Z Vi, jf(Xi—j, u(Xi—j)) + Rk
j=0
Siit
k
Uipt = Ui+ Y vk (X, Uiy)-
j=0

Adams-Moultoni meetod

Meetodi tuletuskaik sarnaneb Adams-Bashforthi meetodile, erinevus
seisneb funktsiooni f(x, u(x)) lahendamises. Nild interpoleerime
s6lmedes Xj_+1, ..., Xji+1. Saame

k
Uipr = Ui+ Y kg f(Xisjt, Uijit).
j=0
Meetod on ilmutamata meetod. T66 mahtu on voimalik vihendada
prognoosi-korrektsiooni skeemidega.
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HDV sUsteemide lahendamine

Vaatame HDVS

ui(x) = f(x, ur(x), Ua(X), . .., um(x))
Uy(Xx) = B(x, u1(x), Ua(X), ..., Um(X))
Um(x) = fm(x, ug(x), U2(x), . .., um(x))

Cauchy llesande saamiseks lisame algtingimused

us(Xo0) = ug
Up(Xo) = Ug
Um(Xo) = ug'



Euleri meetod sellise slisteemi lahendamiseks
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Euleri meetod sellise siisteemi lahendamiseks
Uit = Ul + hfy(x;, Ul Ul u)
1 — Y 1\Ai U, Upy oo Um

up ' = Ul + hfp(x;, Ub ub, . Ul

Trapetsvalemi meetod HDVS lahendamiseks
h

i1 i . h P ' i1 2 41
uitt =l 4+ Sh(x, Uy b u) + o (G U ugt L u )

i+1 _ i o h i - h i1 42 i1
Up = Uy + 5fm(Xi, Uy, U, oo Up) + Sf(X, 0y U™, Uy )
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Keskpunkti meetod

o o .
Ut = U=t L onf (g, Ul b, )

Ut = Ul 20 (x;, Ul Ub, L Ul



Keskpunkti meetod

Uit = Uit 2hf (xg, Ul db, . Ul
i+1 i1 iy /

HDV silsteemi lahendamiseks saab kasutada ka teisi HDV
lahendamismeetodeid .
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