04/14/20/  Jec 5.4 . Runge - Kutta Methods  (explicit)
= Man idea (RK 2)

T,y = Fetp + 2@y
3 a'tcﬂ— eFficient
=fp+r =L@y
h afr
e )

Ot\Jf'(Jc+o<., y+8:) = +(t YY) + iy — a{l ('ty)

o
+ O\ >l '\'.)’)

_ _ h _ h
= =1, =L, fi= TGy

- Rk 2 method C midpoirt  ethod )

We = o4
i Wi = W¢ + haﬁ (131*-%_‘ 7 W1+h?'(\—(h.wﬂ>

y A )’ =f(4: W ) < exoct a\,«&sim W.O'(r"w Wigl
L/ /{]memr mFmewot\-tow of w: T+
/ From Wr (Werhfet wo)

-tl t'u—l E




- Modified Euler methed (exyhd'\-)

a.wﬁ&,w + Qafltton, y+8)

W, = &

Wieg = W + —'%_—I:—?— (te, W) + ’\\‘('tu-\ )}

Wi + "\-‘\_H:( W)
( Euler methed )

[Tear  opproximadtisn

ex) Y= 1+ (t-*, 22+4£3, Y@=1, h=oFf
Rk2 (o)
We = | //%(2,”:3_
W

= W, + h'\\'(to+% ; vu.,+>
e
Modified Euler (o)

W, = | i ’
W= We+ %[ﬂ“ T, W”'h)]

= |+—L¥—[1+{—(1_§,3_)]



Ditfevent evaeSS]nYt for Rk methods
Rk 2

We = oA
i Wi = Wi+ hf ('ta*-lﬂz : WL"‘—E:'P('{TL-WL))
W, = oL

k.= l’\—\\_('ti.WZ)
Wy = Wi + h"r'(‘l?z-\’-‘;_#. \U;«—%\)

&

Rk 3 (Hewn's method . 0(h®))

Wn=o{

k|= L‘l-F(-tg,Wt)
ko= bt (Brd o wor k)

ks = \ﬂ‘?‘(f;ﬂ'%/ Wt+i5k=->

Wz = We + _% (ki +3ka)



