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Interpolation analytischer Funktion
3;

linspace(-1,1,n+1); % Stuetzstellen
linspace(-2,2,100); % fuer Graph

X B
o

p = polyfit(x,cos(x),n);
plot(t,cos(t),'k', 'Linewidth',3,t,polyval (p,t),'b', 'Linewidth', 3) ;

o°

Runges Beispiel
21;
linspace(-1,1,n+1); % Stuetzstellen

X B

p = polyfit(x,1./(1+425*x.A2),n);
plot(t,1./(1+25*t.A2),'k', 'Linewidth', 3, t,polyval(p,t), 'b', 'Linewidth', 3);
axis([-1.5 1.5 -5 5]);
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omega fuer aequidistante Stuetzstellen

n = 21;
x = linspace(-1,1,n+l); % Stuetzstellen
t = linspace(-1,1,100); % fuer Graph
omega = 1;
for i = 1:1length(x)

omega = omega .* (t-x(i));
end

plot (t,abs (omega), 'Linewidth', 3) ;

% Runges Beisgspiel mit Cebysev Interpolation

X = cos((2*(1l:n)-1)*pi/2/n); % Cebysev Stuetzstellen

p = polyfit(x,1./(1+25*x.A2),n);
plot(t,1./(1+25*t.A2),'k"', 'Linewidth', 3, t,polyval(p,t), 'b', 'Linewidth', 3) ;
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Interpolation mit Stuetzwert-Fehler

linspace(-1,1,n+1); % Stuetzstellen

= linspace(-1,1,100); % fuer Graph

cos(x) + .01 * randn(size(x));

= polyfit(x,y,n);

lot(t,cos(t),'k', 'Linewidth',3,t,polyval(p,t), 'b', 'Linewidth"',3) ;

X
t
Yy
P
p

% Ln-Funktion
n = 10;
ILn = 0;
for i = 0:n
y = zeros (1l,n+1);
y(i+l) = 1;
p = polyfit(x,y,n);
ILn = Ln + abs(polyval(p,t)):;
end
plot(t,Ln, 'Linewidth', 3);
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factor = 1./ (1-tau*fft2(w));
y = rand(1l,n);
for j = 1:3000

plot(x,y, 'Linewidth', 3) ;
axis ([0 1 0 1]);
y = real (ifft2(£ft2(y) .*factor)) ;
pause(.1);
end ¢
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abgeschnittene Potenz

= @(t,n) max(0,t) .An

kubischer B-spline

= @(t) p(-t,3)/6-2/3*p(1-t,3)+p(2-t,3)-2/3*p(3-t,3)+p(4-t,3)/6;

o° 'O

o

t = linspace(-3,6,100);

for j = -3:2
plot(t,B(t-j), 'Linewidth',3); hold on;
end;

plot(t,4/3*B(t+3)-2/3*B(t+2)+4/3*B(t+1)+4/3*B(t)-2/3*B(t-1)+4/3*B(t-2), ...
'r','Linewidth', 3) ;
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function exampleQuadrature
% Integranden

f = cell(3);

£{1} = @(x) 1./(1425*x.A2);

f{2} = @(x) exp(x);

£{3} = e(x) 81n(x*p1+1) cos (2*x*pi)
% Integral auf [-1,1]

val = [2*atan(b) /5 exp(l) -exp(-1) 0]

% geschlossene Newton-Cotes-Quadratur

n = 50;
error = zeros (3,n);
for 1 = 1:n

[¢)

% Stuetzstellen
= linspace(-1,1,1i+1);
% Gewichte
weights = computeQuadratureWeights( x, -1, 1 );
% Quadratur
for j = 1:3
error(j,1i) = abs(weights*f{j} (x')-val(j));
end
end
subplot (1,3,1);
semilogy(l:n,error, 'Linewidth', 3) ;

X



[¢)

% Gauss-Quadratur

error = zeros(3,n);

for j = 2:n

% Legendre-Polynom-Nullstellen

sSyms X;

roots = vpasolve( legendreP(j,x) == ) ;

[¢)

% Gewichte

weights = computeQuadratureWeights( roots, -1,
% Quadratur
for 1 = 1:3
error(i,j) = abs(weights*f{i} (roots)-val(i));
end
end

subplot (1,3,2);
semilogy(l:n,error, 'Linewidth', 3) ;

% summierte Trapezregel
error = zeros(3,n);

for j = 1:n
Stuetzstellen

= linspace(-1,1,j+1);
Quadratur

for i = 1:3

o°

X

o°

1);

g = (sum(f{i} (x(2:end-1)))+£{i} (x(1))/2+f{i} (x(end)) /2)*2/7;

error(i,J) = abs(g-val(i));
end
end
subplot(1,3,3);
semilogy(l:n,error, 'Linewidth', 3) ;
end

% Quadratur-Gewicht-Berechnung

function weights = computeQuadratureWeights( knots,
n = numel (knots) -1;
weights = zeros(1l,n+1);

syms t lagrangeP;
for j = 1:n+1
% Lagrange Polynom
lagrangeP = 1;
for 1 = 1:n+1
if (1 ~= 3 )

lagrangeP = lagrangeP * (t-knots(l)) / (knots(j)-knots(1l));

end
end
% Integral des Lagrange Polynoms
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ms = 1.989e30; % Masse Sonne [kg] hetok Aud.‘:’_mgwr;knuw .1?)(.
me = 5.972e24; % Masse Erde [kg]
mm = 7.349e22; % Masse Mond [kg]

G = 6.674e-20; % Gravitationskonstante [kg kmA3/sA2]

g = @(ys,ye,ym) G*[me*(ye-ys)/norm(ye-ys)A3+mm* (ym-ys) /norm(ym-ys)A3;
ms* (ys-ye) /norm(ys-ye) A3+mm* (ym-ye) /norm (ym-ye) A3;
ms* (ys-ym) /norm(ys-ym) A3+me* (ye-ym) /norm(ye-ym) A3] ;

% Anfangsposition [km] & -Geschwindigkeit [km/s]
yv0O = [0 0 0,1.496e8 0 0,1.496e8+370300 0 0,0 0 0,0 29.78 0,0 29.78+1.06 0]

f =e@e(y,t) [y(10:18);g(y(1:3),y(4:6),y(7:9))1;

% [t, y] = odelbs(@(t,y) f(y,t), [0 60A2*24*365],vy0) ;
y = lsode(f,y0,linspace(0,60A2*24*365,365)) ;

ve = y(:,4:5);

ym = yet+t20* (y % Ubertreibe Mondposition
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% lose y' = t yA2, yv(0) =0
f = @(t,y) t-yr2;

h = .1; % Gitterweite

t = 0:h:1; % Gitter

n = length(t)-1;

y = zeros (3,n+1);

for k = 1:n

o°

explizites Eulerverfahren

y(1,k+1) = y(1,k) + h * £( t(k), y(1,k) );
% implizites Eulerverfahren
v(2,k+1) = ( -.5 + sqgrt(.25+h* (h*t (k+1)+y(2,k))) ) / h;
% verbessertes Eulerverfahren
v(3,k+1) = y(3,k) + h * ( £( t(k), v(3,k) ) .
+ £( t(k+1), yv(3,k)+h*f(t(k),y(3,k)) ) ) / 2;
end
plot(t',y','.-','Linewidth', 3, 'Markersize', 20) ;
hold on;
t = linspace(0,1,100);
vy = lsode(@(y,t)f(t,y),0, t)
plot Tk 'L1new1dth

vtdﬂemeL Eule, Vﬂ7&LM11 esé Uﬁz‘iwkmﬂLr LSy A 1477/04402

Komiscginz - & Stsritifionatyst. o, Einsdmitredlhren.
Thn(dishretes Grorurale-Ltnms) — Sien oy, st 30 chelcru{dl-h ik by, =, Eoly b VE.
Dwfae/ w, ¢ w«, u,(‘_Z‘:':/s’d-) + z o%; exp \Ew (aJ)
Bon: L myeu-m TN fmuﬂﬂal}huh ..M.—mh A%hvkknJmaM
_D.'ﬂ(uu»m L Summen esht.
Keue: IuMkn;oA./m(;: k=4 #Hrat
Tndhkbirmprohucib: 1y ,, € X+ (A48 0, € o, 9 (g,) +fo=(/*u)°‘
“ctp ) ol s et f"ﬁa' L me(F; ..)]
T %o ""(ﬁo fy) * f > exp \FH, 4)

D Confuckboit bhollr . in Fogtntlon b= o fir olle k ( ok erollyresiicriang e by it u\/u).
Thn:(Shlitilat ) Seion 0 | § Wikirungim fic o1 @ mit N7-ill€c N G-glper foc s
(o6B4A. txplasics) Eingchi brednhein Yira = Nt Wby b). @ 56 Lipodhide- skl wif

Koslantk L. Die LaSwj Tie dea JM}‘Brk-h. Verfahrons sefittt
15- vl ¢ (54 db) explee,).
Bas: Su = G-y, . gy, Il = "‘/’k*"“?(ékrﬁt"‘) ’Vk""?’“klywl‘)"
& lle Wl 6 e, 50 )= G, 5 WP L 90 - ¢ Lo, W]
¢ lwll* hd + kLl = hds (aenl)lng,

i~



il i ASknbn épmwﬁl LLMh—-A- /o%"azfo

g Il € Nupll exp(khL) + 7: ho Lxp ((-c-DL) € coxp (L) + E.8 exp (LE,)

D_z{:(AGfoLwﬂ'ZcMr) For Lo meaﬁwth Yiea = Vic* hiwa ?9((£|-,>.,., hi)i) D e L;J‘wy )’f‘ﬁ)

ron ol bt T, [0 - 0 g (b))
Jolafur DLTkrth'Jc'uuu,,rMbr oofer Aﬂﬂd‘wd»ﬁ‘v&r

Dan Vicfubun haif ¥ vacsbond G Ortnars p), fultt max 160,520 (max i, | —e)

z [:{"r thﬂ]
A%%m% (_xrﬂ.u/r.: Fulutm{a.ﬁwm : ﬁﬂfnr y("-k )= )’(’- )t L}”('Lk) + ’ y (i,k)‘
ék, (‘ 7] u
Tk =X A) Y= - /“‘HY“")) = y'(&4) ¢ 2y"s,)- F(ﬁk,ylh))";_'y ()
=) Ko s i6bnd o Ofv‘ﬂw” 1
Y’(fl.)
+ trbesirfeo Ewluvn{a/mu : ~—
T, cy(ékz)—y(ﬂ) / lﬁk ,y('éu)) +’NL;;,. | )’(h.)-ol.f(éh,}’(ﬂ))) )
i oY
| 2/ /ot L ot 5T o
!({“"lylt“)‘hy“" ) ‘((i"lylt")) (hy'(ﬂ)\ (a[/a)Lé ylé ))(h)’(*k))(& :_‘Z:)é 7)(“'>"(fh))
= y'l4) “‘((é.yw)l O] = o ltay) hy lhe) foff‘) "

l
kaY’“'A)"k;y"l*.)i?y“({,) - vl - L-Y"sz)*o(l.)

= O(\)
=> kowsicfund von aﬂzmy 2

T_L'-h-u:a(wuw?mz) Dae Eik\r(}wi#vt,{nfuw Yicra = et "‘?(ﬁq}’m l,.) e feansstid (von O-rduu.-a y)

une fabil . Dani isé dao %(ﬁvf\run /cm-.m.ryc.i (vo. wam; p).

BL_W\'. Con kWIl:rJ‘"hl + SML#;;/ = km.l)“f‘?lm?—u / A . brden dewvlﬂ\h—r nield

imehar alh urarvnnedlar verslirkt pandt SE olay Ki{"kﬂm Konsistend; Aonn /ogo‘lﬂwq
olods oer (]W Diskrch‘.rl),ny.rﬁdﬁ.r M’l@—\j lete, rwu.&f Wl foran
Exploibs [ npleaites Exnborricfobuen ka\.uyi‘-m-\. Wi sk 0-olm:7 A, das vbessate
Eulsvifoban hitgepen ait MM;] 2.

(

Bewr: Sei cnf(l',m’n) Mc‘wiu‘wlj ,LH:?—-LL {ar Aee Z_:;‘.wy;'v-m. ?‘U)-f(é,;lﬂ) m;i‘)/"l‘f)'}i_
Es oé CFU," yk,h) - ¢ ({',yk,a.) c?("’kl)’qb\)' 9““3‘3’“"‘ =T, .

Das W/m ¢ q Z.z'zuo'- e exalbe Z-;f“*\?)’(tk)l Aas hM'f? ko a«_@fa«*
Loecoler, o Ar,vro\c.,'wa.m, Ner .CM%"G.A Z-lfl/l' N
2l 1y y Gi) Il € maxlell £, 0o (L) £
d

o hakx [ 'CJ' I F!:f Lene ka».:hu/.,Cw.El
J



Efmck.—cb’m{m hoaete : ﬂ«T-k..A-V.qu
50,052;‘#- EL'MMWM haken oz Fom, Y =)/,,*‘~(;P(fk,y,,h). Wie Aj\.ohfma.u guk ?2'
Def(Taytorrsfobtn) Sti P CRXRY) s y olie Lisuny s Yo =fle,5), glt) =y, Du
Veofaboren wnit b o (&, 1 L) = ; :t’ FPM) | e Taglortebiricbibins von Sl ) s vome £,
Uom quw,a, hept e &rv-v‘rl&,[w-w.
Bep: Die Abtuheargon §PUb) Wins micr it Hithe doe Ablisutgn v [ st s Lrki
2 sbimmnd witrode,
G = vy 0106 =l ), §'8)- ((ﬁ $ea)l,= (_Z ,.{"f) ( ﬁ)|¢_
M(Taﬂfefwﬁtm ) Da Tqaﬂww/a,lwtw st d‘"n{,\.( Ul kmc:ﬁmﬁ e Mwh; P

(somit kovvergont von Mwuay p)-
Buur: Sbatilitie: g oo [.';uckrv‘:_—n‘tf\:] in v, (da §PLt,) Lo sm o Frotliddn, U~ s 20
(j-2)e Abbidugo "o im g ish vons fec”
Kentisdens : T, = %L‘*) TORYNE E WL )+o(L’) -Z: $ %, )00 )z
L Tqyda--w'ﬁm mecssen bobu AGQJ"uUh von [ auavl.wu toActlen, - 6fh Sivst die Formel 2
ke pliziect 00ks s wich bthasnet. Shaftosscn konn mas esudden ; hiburt Omtm:j wir vl
Ausrrchingtn, von { 1 Wlm Hieay se T, (9) = ic,a(a ) L Chadonbrorfrmit aup(0A)
= v, -yl )_fj ((e,yu)),u, |,.i-_ ¢ L& +azk,ydrab)).
Hior muss wotl y (te+ o, L) wibdls y(8,) wad { méylotst effizie.t agprovimicrt ..
_Z{,(Pu..,yc- knbn- Vidihren) Seon c;, a:, b ek f’w (f=AL,...
- Eiw Uedabsn. wnlt
Pley = k) e fltembyy il E tgk) o1, R
hespe R- Jges explizibs @u..&,-e-ku#q— Vefabren.,
- Eiw Uedabrtne unt
Pleya)=L by b= fltal iy bE bk | oo, R
hesye R- sh-'/:‘,w (mgoliezs fev %c-ku#&— Vefabrtr,
%yumb&- Wifaboren, Sl olr Strrdlod vt dir Einselibuifpbst.
figroh. Pursmihis €:,6;, 0y echdth st Olard Evnitils. o Albschamokflhe




Bsp:-Ein Z-sh,‘}ju Qﬁg-nm/ dshin bot oie Yoo 5, = yvh lyreyly) mt
k.= fltwnb, ), ky = £t rah)yer Byah i),
Abstscdefebler Tm LT o s 10)) - & Plbrosnyy el b flhuyy t6)
St =g fi g y'(f)+ YU 00 ey 1) -G, 2, [Jl8, y 6, )Adande b €,.3 £ f1O0]
=y ()1 e 4Pl ytts) h(E -cyae-crm)+ fly ), b ytiD) WG- ¢, G100

= u&“ Cﬂ‘clgdl ek, = '?__'I C,0a+ 4, =-§' =) Lér/p/u-n.. wt [G’hrfwm O-M'Mj 2.

. qz=E/ az=( = Vicsa = Vi "Z ((ﬁk-i-%’yl‘f—?:g(ﬁ”yt)) ,MOI(‘._'ﬁ'LL'HJ'ﬂ EkArU'ﬂ’atw"—w“
ay, 0,20 D oy s 5 [y ks gkl ) webhsitcks Evtsardiban
%(&T K- Wﬂj\'ﬂﬂ.) - Day %L-Kh_ﬁ.— \‘Jfauhru-. Sk SlastC

- Tk €C7 v F ¢, = 1,50 O 0Ga fdfpbrn Kongislerst von Detloinng 24,
f=ﬂ R J
- Tst 2ugqdlel {ec“ =[c 7: L, =2 ,r“a. ¢, =g , §o ist dag Vy{ucw.“ k,,.s.:mw.‘mofm.ﬂ 272,

(For Lxrl'u'ﬁ eyt .(Uzla. wir <0 Vs 2r.)
- Bg Jt‘&f ks, zwu:r,lu./"'fh M'ol.:u'w/u Lidnhrm o&/l(n..ri.rlz,.zoﬂ(mi 23

KM'-'? (t:y, h) s £ Stmane Mkmfoasih'dw Len /, weleloy L.‘,a\ml..ib-'f'/l/‘j Y iS¢ =')MT‘I5; diu
%M)' T e, f4a, Lwy.,*l«? L, k)

¥=q

= y'(h)*%}"’(*u)‘o“‘) - z c,[({ék,y,‘y Lfa,auw p) (f t,ﬂkJe +o(;\=)]

PRIETN " R M 7 e o
L2 E et etk ] o

SALIEECED S PV pf z,,s(g ow)j, T+ ol

’¢|7

Zc'(“r z @
— Gh[ 47 2lafofapf, 10w ] w0 - ond)

D” Fm/ﬂ%hﬁ-—f’m w2 (AWP) Wm,x L. /LWZ.LW on y ab,
T, = V“"'" yl) f(y(f,, )) -, ((yu) Lo b flyte)) )
y'lf..)* prita -7 CyMe)  000) — oyt ¢, (s },MLN T
= i[¥ -4, W ()f“(,)] Lo (),

J:.,c,,{ sty lé)—'“, {iyt) = % [__.( (y ) p(ylel)] = ['&[an)‘{é,ce))+/(,{+))‘.f"(y(ﬂ) 0O
Bene: - Die km.u.tchwcwy Ginss zxrd:zi(bn?-duf«yh ?uvc.-t(uh—\hfnlmr G¢HER 2.8 cof o

mayimod m"/&& kan-u'rknzmdmg tireg Sebufigen Yecabutns &.

o Scnoe Aie Shstelle. a; wﬁm’d.ﬁ ¢; p&,im/j—&m itw;ﬂf,»jcd—fu '(’i.i | So deas

oas in-plizide R- shof e Vecfaon L(.,».ML.,WMy 2R hat a

- Bange Kinlin- Veifalorton usteedin dypichurmtin per Budthn -Disyramim Aoyl s an

y=y(t.)

LM i }.ﬁﬂ

&.. . Kaa

Cn



Byeo: - uxplizis Ewlie- Yifahrn 2
 implitites Euder = Vifahrn 4|4
. iflsoseris Erle- Vi dmu:ron:.
sifiviels Eule- ol
. - -V, : 1
verbestrle, Eules Q{Jw-h |4/zu y
-4 . Kttt - y
. D dmu? Pw-j WK tfn W_//'Jvrh. z p
V) €¢/2 a/2 4K

Bew: Matab & Oclare implepninbinn wnid oo 45 los Docmayid- Bt~ Vicfaboen (Sithe
(Wikigedin : Dovmpnsd - Prines - nubod) . Diey Sind 2006 7-shefuge ?w,y«,-bfuh-lﬁ.fw
mié kwdl'.h‘u—»'zw’(hwy 4 Raw, § ) o sith mier in o C; Umndirs chtidin umd fowit die
Jleiobs Tu,wkmmwrwluvch Grroundun. . Die Diffca fricke Methothan Lisfect tonr
mﬂlrd\.;‘lh.z far do 4"’”’"’“‘”{7‘ Vedohrtn vnndl kot Sovmit Joibt vt e, ol
Schoibrcik h ostaphr (o.b, o, dons Lt \,1,7?7‘&‘.,,, Tl ptchradee midd tbesrdsibon vid)

.&A|

112
1/2

Mzurlm 1,

Lincar Misinn Vu_r,faLma
Einibribcfoben haten, s Nodkkil, dass tie alle vehsgon frombbiomsausinhage wicde
l)‘7u.w4, wndl te Approxinatin @in Ve,, s s Y trhabhe,. . Fe hols kaurfrlovim{*mvﬁ.
i f i ek SShrib houfiy augprinctt wccton. Meheschrit-Ufobr hieg, Benidien, oAie
alben, Au...duva,. ek, . Die Mofirabin, Shtnant accs ﬁ%mikﬁr’o!"d&\ ol Quodithor,
Bojo: - Herleibons tias Meborschribt - efahrrtnt e Polyymamisdesppoubion:, Réckirivts~ Diffntsmsfre”

S& Tyl &) das Sukoptasonspolymon 260y om tho, SHihihllin by by

Die fhichiny Pbs, Yied = y' (k) = i y ) 2., for Lefo.,wd Lupet

Moo Vi fabren, .-;i; & re = /(Ekﬂ,y,m) il oty =0 (buye) | 20 L5 Iﬂ:l/k“_,

© Helihony e Mehesoboilf- Uabirens G Quactmbor :

Se T, (9 =_‘2§, £ 5(&,‘”)% Quetloaturfrnntl 20 Shibsbllon 4. Ky, .

Die iy 9l4,,) - 4> f‘:" Uty @) dt > T A 8 y4,,)) Lifert

doq Vecfabvon. Yo, =Y = I fi fllesii Yui) 1 20 Gstn fir Yiy..

Ci

B—Sﬂ:'&."‘ﬂ‘“"ﬁvd: Yeer %7 | )"'d oAt = %E(Ik * 4#&.»- ‘(ku] (/k:=F(t"ly‘))

¢

At - Bashforth- Ueib: Yooy = Yoo * (55 sy ~ST b33, U]
: AdAvu—Hw“m*Vb{aAM ' Yies =Vies t ,_% Cosi 23 frees =5 L 3]



DY Liasns Mebeschorib-Vhpitoser) S thie Sobusi bt fosbnt b=l VK. Ein oot ol From
Ty, = W byl | %ut,
2 s for o hAY Lrsares mo Selocill < Veforts (ingplinit fis 0, toplicid far J20).
Bewn: Ot wtetlen Lonport Mebwschrit-Ugabnrn in Taapen alt Frédiktor - Kornkvr - Udfolre- Jruht
Ein explsibs Vedolwen it obr Praolihktor ymol Licket binn. quben | Gunfoct, 2 benchiniden
Suchuset fir tiw Fixpunks- [babn. fir oen Kowektor| ton implaihs lecfpron.
‘Dus Varfphwrtr kann yo:dmﬁdm Wk ali Yeo, * i * L? (é,,._,,tm,%,_n,y,,,,,:") Er
P2 I fi bl Siaed VL e =26 Yrtrion 1s e Abchsuidifehle
wrrol oahar off ahdz/‘;z.,rm y'lt.:)
Gom-a™ 23 Liylh,,) - z ,4 0(t,.. ylE.D) .
Thw: (kesishsa) Se €, =_Zoc- ) G = z j= ~Z, Z Ay Gy Jz g JM?;—/, Vg>a.

-Dﬂd m = Seh i - V\‘d‘{a,‘vm wé krh:b?ﬁufmav’(u.wy P Lrtan C "‘._-C,.—D
Ber: S ye 77, Ta o biegeed (£, )= 2'5 - “"(Ar’ +0 (L)

{ o mn, L2 i g2 L‘*‘( W
Do, - 7_:0 °< y G.:) ;“‘/’ Y lf...) ) ,5 ot; Zjno i o - hgZ )
= yE A e i -F 4T ¢ f ) [z k- L /’g .
- r CJYIJ)(LL,)L\J N ) 5
J-o

Stas bt Crvarcr Mebeschrfyfblinn

Tun Unkeshieol 2 Einburithnfbbetn tind i Mebrichil- irpluro olie tiibon m ek y, _ y,

Eicyatbeotatan (onth winn sy .., you.p i Wirklickhesit Seriohisk wectlen ; jedoh oburths i aadiss

Vedodootn). Datner defiritrt mon Shsititar fir Mibudehrith-Vialn m%ﬁ (A Beyil

o Nt Jolitdat"" Kot adisr | ohasy 8 umiriichn Lsird | dlie DZ//Q’L-/\'AL,MJ-«.? 5'<0 b bedmalien ).

Def (Nuteriasilotie) Ecn Limres m - Sburitt- Voot 3, < s b (b, Yo orvat 1 it peesth) 24
rinsmitthon. LBSnes MDE%Muﬁ&M el (40 0] mnit Sebrbiscie b baifll (asgpomphotias)
Sl ool mllitatt st Kby, >0 Lvishere. | so dass A«rju(t Ao-f%/ ©,, k=0,.. ,Nh )
mithcly tund jedle ook 'ZMMJ Unmsl [Fi .yef,ﬁ,tyaf gesforh Lo.m,y Ve itf

Wax ”V‘k -~y " = K !Ma.!" Fk ”}

=0p...4N;, c=0,.. ,M,, Vi — "‘k | k <n
torobtd oAes Mv\yﬂd\&/ at = qUi, "
L- k kM -c(lt,,,lr,,,,_,“ . “u;mlk)

'BL_w: Wi innue hok oin olie fkk,p.‘tﬁn‘n:m, olous MAWH‘L ?umdu,v /‘A(;{ niclt ?-f;,!’-’ala Aes
wnstrmeisllnn hley Sen 5680 ; oliats 15F Contt, - (Anfagiinetlehils + Funlehionnstibfbtes) .



Bsp: e bractn oloe 2- Seborif- Ve sfalown Yerz *4 Yoo ™ Y% = h (lr/l'ék“,y,,,,,) +2 ((f,“y.)),'

L5 ot kcwﬁ/vuzwmﬁ? 3 (”"""““{ﬂ“") .

(t,y) 0; odey 71

= logspace(-1,-1.5,3)
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length(t) ;
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k = 3:n
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end;
plot(t,y, 'Linewidth', 3); hold on; pause;
end;
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% 1lo6se y'(t)=-20y(t) mittels Euler-Verfahren
for h = [.01 .05 .1 0.2]

t = 0:h:1;

y = ones(size(t));

for k = 2:1length(t)

y(k) = y(k-1) - h*20*y(k-1);
end

plot(t,y, 'Linewidth',3); hold on; pause;
end
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for h = [le-4 le-1] % flur verschiedene Schrittweiten
t = 0:h:1;
n = length(t);
y = zeros(2,n); % Lbsung des Systems
y2 = zeros(l,n); % LoOsung fur y2 unter Vernachldssigung von yl
y(:,1) = [le-6;1]1;
y2(1) = 1;
for k = 2:n % Eulerverfahren
y(:,k) = y(:,k-1) + h*[-100 0;1 -21*y(:,k-1);
v2(k) = vy2(k-1) - h*2*y2(k-1);
end

plot(t,vy2, 'b', 'Linewidth',3); hold on; pause;
plot(t,y,'r', 'Linewidth',3); hold off; pause;
end
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.0201021698315;

0:h:60;

length(t) ;

zeros (2,n) ;

y(:,1) [2;1];

for mu [01 2 5 10 20 50]
mu
for k = 2:n

KB B

y(:,k) = y(:,k-1) + h*[y(2,k-1);mu*(1l-y(1,k-1)A2)*y(2,k-1)-y(1,k-1)];

end
plot(t,y, 'Linewidth', 3); pause;
if mu == 20
axis ([50 52 2 3]); pause;
end
end
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Anfangswertproblem (Van der Pol-Oszillator)

= e(y) [y(2);:;8*x(l-y(1)n2)*y(2)-y(1)];
[2;01;

= 0;

<

Einschrittverfahren
phi = @(y,h) (f£(y)+f(y+h*f(y)))/2;
p = 2;

o

[¢)

% adaptive Lbsung

epsilon = le-1;
h = .1;
T = zeros(1,1000); H =T; Y = [T;T]; counter = 0;

while t < 30
yNew = y + h*phi(y,h);
yNew2 = yv + h/2*phi(y,h/2);
yNew2 = yNew2 + h/2*phi (yNew2,h/2);
tau = max (abs (2Ap/ (2Ap-1) * (yNew2 -yNew) /h) ) ;
if tau > epsilon
h = h/2;
else
t = t+h;
Y yNew;
i1f tau < epsilon/2Ap
h = h*2;
end
counter = counter+l;
T (counter) = t;
H(counter) = h;
Y (:,counter) = y;
end
end
T (counter+l:end) = []; H(counter+l:end) = []; Y(:,counter+l:end)
subplot(1,2,1); plot(T,Y(1l,:),'."', 'Markersize',b20);
subplot(1,2,2); plot(T,H,'."', 'Markersize',20);
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