. ,
E-u“eu_, M ethod Loc (.SVE-) { %(;]‘pé;;‘j) ’ Ld t < tend,
4 i P

wqi\: bd,",k, QVE SHM.

1t 35 the 5*1\-4?\&:{?

!

Tdeo Mmﬂ\wdﬁ— 5('3“) by Fotword Fovike Differeme

\i’(t D B(ﬁnm\ H(i ) the swmaller AL
" i $he betler Ve approwimd

o ODE => A () =9l f.({;“} H(Jc,]) n=0 \ e N-1

= lﬁ(’c“‘) = y() x Bb- £(%.., 3(1:,3) =0 N-I

Y = Y, + ot - -F(‘]Z,.,Y“) \ w=0:N-

Vi |
TL s 1% scdar: exor = O ()
It s single -skep wethed | wsfﬂ'ﬂ one § -evalwnabion per tiwe step,

23 i‘{t‘j y Ofe<l Here c({_j')‘-'-':)} t=0 y =|
w(o) = |

Apgly Eulec with N=z4: at=122-
Yo =y,
VoY, e e f ) vk = 2 ey
o2 N atfE Ny =da k2 = 25 o508 © y(3)

5

X,z Y, + AE-£ (1, ,Y) =4, L. %’E:&é’[n%)*?s-l‘lsznrﬁg(l)

e
Y= Y+ ot §(3 Y)-‘”(n +4) :..:_E.f-z AR I R O L

ecvor ot 21 () -Y, ~o 2‘?6‘{

Tﬁk{mg N=€, At:-‘a: Y?-Q. Sesg  eoror = It‘s(l) -Y (""" O, 152% (!‘qu\\\j haﬁfa?pfutm



Fm’wmrd Eu—\.tf’ Scheme

Al%aciﬂnvm
chesse N = # of tiwmestegs

S!.t :M: - tﬁ& - tﬂ
N

t“‘-'-'- tﬁ""v’\'&t \ n=OLN

Yo = Y
Y ‘=Y“‘\'M:t;(—]; Y

nr nl,

=0+ N-I

for { ‘= B(t,9), teh<t,

yl{) = 4,
Ca&imﬂ .
g(t ;‘9 wa 5“-5?*'%{'% YCN,w

famction  ypime = FCN (*—;j)
Yprwe = ... borwvnula Lo §{E 9.

End

Mo cecle
inputs | Neteps , 10, 40, tend  dtewl
peiwt thew out

z -~ — sel timesfe.p;

dt = (Lond — £0) / Neteps

% — -~ tntalize .
tn = 10
Yo = 40
evyMax = (
bout = wax ( dtowt, dt)

7 = —— timesteppig loep:

foir n= \ i Nsteps
Yn = Yn + dfr\:Cfoznl‘{“)
twn = 'to + nwlt

ervn = ﬁhg(\(n - ﬂhﬂ(tﬂ) W kwnaww
ercMoax = mn‘.( eriMax, eﬂ'ﬂ)
% = —- time to ountput ¢

if (‘t’ﬁ >= f;ﬁuf:)

ouTPUT ( tw |, Yo |
tout = teut + ditont

emd /&

eﬂMu)

ek 7/, Lor
¢ (tn >= tawd)

?ﬁnt', PONE at time = tn . eetMax = ...
end 21‘{1



2. sivglestep vs wulbistes

7 LK - waunlbistep
Runge - Kutte BDF Cor sHif¥

L, S\dmrlu'l:tc. imhgnjieﬁ
5 ETY = Ex?memti ol Twe PiCleromcivg schomes

¢. PEER webhads (RK ch?nf, very high ofﬂ‘“)

7 6SP = g-b",“: Stabikity fresuvfrg o for  (owmservation [laws



C)Iu-.g'( c_.,iwsf‘.!- wellvods

1. Pockward Euler

Using backward finite dibteromna for y”:

g(4) = y(t) —g(t-h) = {(t, wiv)

= ylt) = ylt-h)+ h £/t y)
= Y“ + at. 'C(Jt Y ) =01, |, ToT 7/?5)

W O3 ey )

= Y

hAS A

schewe s twelieit 3 wast colve for Youy 3 of cach timestep

A §ain tt__&!, but wwncondibiovally sbsolutely stalele, as we, (] see ..
| does boller o stilf f“bblanf

2. Midpowt wethed © use centeced FD 3’(&3 ~ Y (Erh) - lt-h) :?C‘t,gw

Ywﬂ —, Yﬂ_‘ +- bt“;(‘&“: Y“.) ' w=\, Joos
nasds Y“_‘ . \{“ to praduce "I{H‘ ’ ‘?.-I{'.'tf weﬂﬂod: wot sefq-s-l-._pt{.,‘,

Explint, 2™ ocder
e ————

t
Eqw{v«.\mb mteatn\ equ - yﬂ’,ﬂ,) — 3(‘:,,) ¥ _(;"9(5. ?(s)) ds , w=0 .. N

A goroxi mating the nteannd by varius quadrature rwles we sel variows wethads

o, Recomde Rule with G0 helghhs: ylt, )z ylt) + 8- £(4, | 38)
> Fovrwoerd BLuler

b, Rectargle Rule with right heighhs, u(8, )%y x & F(X | s, )
= Backwoacd Euler

<, 'T;-a-qqa'h_l Rule ! "SU:M‘) ‘~ ':l(.é«.v.,5 ¥ ég-f— -[-F[*.n 'ﬂ('br]) + ;(&h-n \ S(tﬂ‘“))]

> Y = Ly {600 ¥ £(E, L YLD ] meoew
\'«Tlizﬁ, single Step 2™ order




