L— =+ [\)ow,m(oe( 3 a0 : Me 56"‘ , Fall 2014

e ra—
e T—

@Uen\/fw O‘Z 7;67"(‘5.

(D) Nuweniad  Solwdipms +o ODES
Cormmnd & Bockend  Euler
(D Nuwensh  Coangle
Q) S—k&»flﬂwg

(CJ 6 fcol




Lgc\‘k""wd‘ (’IMQI;LF‘-) Euler :

X =50 | x@)=X,

X - Mo.\a be_ \/@4"0(‘ o‘p S-/n.""ej
‘C ALY be vionlaean ‘QW‘CL\'W\.,

)fQ:AX,/ K(O)T)é. is mueh SM@IQF“ -pw Maokrix A
systom 2 Lodtvocdes liuion A.ﬂe,e,,;_..; =

X{t)= CA'éXO - difenat class.

0\)9, are }ml-c,u,s«‘-eo‘ VA v\umu\iu}»(g SOI\HMO -H/\TS/_ ‘03
S‘{'a\ft‘“‘\s it Ao an trerodwd) o

o)e;(' X, 2 X DA e :;: (‘f‘ro\;gc{’or?) |

F;‘,‘Ps'_a_-f?k Euler:

B X o % =) = m

Lf

T sefx = | Xp= (Tooth) x|
g N by
Zf}o‘f- ver 7 5.{qble)

>,

Bt e L) =D Xs Kot £)

s AX = Xpu = Xg * Aa+ Yu..,\

|
= - b <N
s {x,“l (T-Aab) 4‘ CH\%.




Sﬁ)P\\/\B “MO\SS "DRMPU\

6 , e e
7 R
7
/
g
A N o
/ - . ——
mX = =KX -cx S
Mx +Kx+cex =0 -
)(+l<,x+—-x O |
;—,,_ W, =J’§ aatyeal 'C T R— _

=) - . R
< * o, Cowpive catlo.

[)Z : 2§w° >.<+Wo&2(_ < O‘J | o | ;

Se co/\_al orde ] / ;‘n% % C{'wwc('\?\.[ G’LVWL.'\D"\ )

e HEHE ST
VAR LAV s S Tl A B a3 23 A

o Z s o(aﬂl@\wme, éx%nw&«m A
%ence, te bebowvior A e Sj#W




C__’a_t_gis_fG Unoby\ alom'\@e&\ §<[
Sgs‘hm oscillates W/-(’mql Wy= O, W

@) Oven-gasrpph § >
@ Cr:J«rJl? Do 7 =1

SIS W——

- ——— .

SSCIIIID CII— =

——————
S B Ry IR

L.L}‘{'S CodZQ,. (AG) ‘Cbrwu\J Eu.lc/\
><]<+.l. = (I‘LAA{'> XK

‘lL/.a J‘\L= .Ol T:’O
C 6 Angort "‘/ RK%

tog L4=0.1  (=0.5  d=1_ ol=4,
L rod nemt MMU?..

Losk " ad (’,:‘7(1’-MA+>_

/\\}?2(‘\“ "{':VV\-? . @ Cclor aw\wlgslfs

0?)!0&\[ SM\'H'\Q_ PNM“S

P wlf\a s ODEYS «, 600&’)



2/19/13 8:50 AM /Users/sbrunton... 1 ofFf

clear all

w = 2*pi;

d=1.75; % will break for d=20

A= [0 1; -w'2 —2*d*w] ;

dt = .1; % time step

T = 10y % amount of time to integrate
x0 = [2; 0)]; % initial condition

% iterate forward euler
xF(:,1) = x0;

tF(1) = 0;
for i=1:T/dt
tF(i+1) = i*dt;
XF(:,i+1) = (eye(2) + A*dt)*xF(:,1);
end
plot(tF,xF(L,; ), k")
hold on
% iterate backward euler
xB(:,1) = x0;
tB(1l) = 0;
for i=1:T/dt
tB(i+1l) = i*dt;
xB(:,1+1) = inv(eye(2)-A*dt) *xB(:,1) ;
end

plot (tB,xB(1,:), ’b’)

% compute better integral using build-in Matlab code
[t,y] = oded45(@(t,y) A*y, 0:dt:T,x0);

hold on

plot(L:; v(is1)+"%")
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11/3/14 8:03 AM /Users/sbrunton/Desktop/NUMERI.../L17 pend.m 1l of 1

function dy = pend(t,y,g,L,d)
dy(1,1) = y(2);
dy(2,1) (g/L)*sin(y(1))-dxy(2);



11/3/14 8:03 AM /Users/sbrunton/Desktop/NUM.../L17 simpend.m 1l of 1

%dy = pend(t,y,qg,L,d)
clear all

t =0:.1:50;
yo = [pi/4; 0];

-10;
10;
0.1;
t,yl = ode45(@(t,y)pend(t,y,qg,L,d),t,y0);

g
L
d
[

figure
plot(t,y(:,1));

figure
plot(y(:,1),y(:,2));

figure
plot3(t,y(:,1),y(:,2))



