CTH/GU Losning tenta 2018-08-29 LMA224 - 2017/2018
Matematiska vetenskaper

Uppgift 1(a). For olika ¢;-vérden skall vi losa f(s) = s+ In(s) +¢; — 1 = 0 for att fa virdet
pa s(t;). Dat =0 giller att s = 1.

f=0(s,t)s+log(s)+t-1;

t=linspace(0,10); s=zeros(size(t));

s(1=1;

for i=2:length(t)
s(i)=fzero(@(s)f(s,t(i)),s(i-1));

end

plot(t,s,’r’)

(b). Vi har s'(t) + Z((:)) = —1,dvs. §(t) = —1j(;()t) samt s(0) = 1.

f=0(t,s)-s/(1+s); s0=1;

[t,s]=oded45(f,t,s0);
plot(t,s,’b’)

Uppgift 2. Se Lay kapitel 5.
Uppgift 3(a). Egenvirdesproblemet:

—4— )\ 1

det(A—)\I):H 5 L9

”:(—4—>\)(—2—)\)—3:

= A 4+6A+5=A+3?—-4=0 = A\ =-5 d=—1

Egenvektorn som hor ihop med A\ = —5:
— _ 11 v | 0 v | 1
(A~ \Iw=(A+5I)= {3 3] { ] - {0} ger {} - [_1]
Egenvektorn som hor ihop med Ay = —1:

<A—A21>v=<A+I>'v=[_§ _H []:lg} e l]:l;]

Losningen till ODE-systemet:

w(t) = ¢, [_i ] exp(=5t) + ¢ { ; ] exp(—1)

wor=e| g elg|=[s ][] = [1] =1
ult) = l_} } exp(—5t) + { ; } exp(—1)

(b). Se laboration 4 eller Lay kapitel 5.



(c). Euler framat: uw,.1 = u, + hAu, = (I + hA)u,,n=0,1,--- jug=[3 1]7

w=roram=[ 05 0] [3] [ 1]

|z rzoexp(azy) + 1 | 1+ a3 exp(ziaa) (14 x122) exp(z122)
fw)‘{xiw@—1 o DF@) = 50 1

Uppgift 4(a).

(b). Se laboration 5
(c). Newtons metod: @1 = @y + di, dér D f(xx) dp = — f (k)

e [1]: prma- s o [ ][] [ ] 0w ]

—1
m1:w0+d0:[ 1}

(d).

f1=0(x1,x2)x1+x2. *exp(x1l.*x2)+1;
f2=0(x1,x2)x1."3+x2-1;
f=0(x) [f1(x(1),x(2));f2(x(1),x(2))];
Df=0(x) [1+x(2) "2*exp(x(1)*x(2)) (1+x(1)*x(2))*exp(x(1)*x(2));3*x(1)"2 1];
x=[0;1];
kmax=10; tol=0.5e-8;
for k=1:kmax

d=-Df (x)\f(x);

x=x+d;

disp([x’ norm(d)])

if norm(d)<tol, break, end
end

Uppgift 5(a). Vi har f(z) = —23 + 5z1205 — 325 — 1 och

H(“’):{ 5 —181,

Y f(z) = { —32% + 5y }

51‘1 — 9{L‘§

(b).

f=0(x1,x2)-x1. 3+b*xx1.*x2-3%x2."3-1;
dfdx1=0(x1,x2)-3*x1. 2+5*x2;
dfdx2=0(x1,x2)5*x1-9*x2."2;
gradf=0(x) [dfdx1(x(1),x(2))

dfdx2(x(1),x(2))1;
H=0(x) [-6*%x(1) 5

5 -18*x(2)]1;

x1min=-4; xlmax=4; x2min=-4; x2max=4;
x1=linspace(xlmin,x1max,50); x2=linspace(x2min,x2max,50);
[X1,X2]=meshgrid(x1,x2); Z=f(X1,X2);
figure(1), clf
surf(x1,x2,Z), xlabel(’x’), ylabel(’y’)
figure(2), clf



contour(x1,x2,Z,linspace(-40,40,50)), xlabel(’x’), ylabel(’y’)
hold on

contour (x1,x2,dfdx1(X1,X2),[0 0],°k’)
contour(x1,x2,dfdx2(X1,X2),[0 0],’m’)

axis equal, grid on

(c).

x0=ginput(1)’;
x=fsolve(gradf,x0)
plot(x(1),x(2),’ro’)
eg=eig (H(x))

Uppgift 6(a). Infor nét med steglingden h i rumsled och ersétt u”, med D D_. Lat u;(t)
beteckna approximationen av u(z;,t). For differentialekvationen far vi

ui(t) = %(um(t) — 2u,(t) + wi () + fli, ) + Club, —ws()Y), i=1,---,n, 0<t<T

(2

och randvillkoren ger

Begynnelsevillkoren blir
uw;(0) = wo(z;), i=1,---,n

Begynnelsevirdesproblemet for ODE blir

U'(t) = 5(b(t) — AU (1)) + F(t) + C(up,,, —U' (1), 0<t<T
U)=U,
dar ~ _ ~ . _ -
Jo 2 -1 f(l‘l,t)
0 -1 2 -1 f(xa,t)
b=|: | A= F(t) = :
0 —1 2 —1 f(zp_1,1)
| 9L | i —1 2 | i f(zp,t)
och _ . _ - _ .
ui(t) u () uo(21)
us(t) us(t)* uo(22)
Ul(t) = ' U'(t) = : Uy = :
U —1(1) U1 (t)* o (Tn—1)
| un(t) | ua(t)t ] uo(zy)
(b).
kappa=...; C=...; uvwomg=...; L=...; g0=...; gl=...; T=...;
f=0(x,t)...; u0=0(x)...;
n=30;

h=L/(n+1); xi=h*[1:n]’; tspan=linspace(0,T,n+1); UO=ul0(xi);
A=spdiags(ones(n,1)*[-1 2 -1],[-1 0 1],n,n); b=[g0;zeros(n-2,1);gL];
traad=@(t,u)kappa/h~2*(b-A*u)+f (xi,t)+C* (uomg~4-u."4);
[t,U]l=o0oded45(traad,tspan,U0);

x=[0;x1;L]; U=[gO*ones(size(t)),U,gl*ones(size(t))]; % Kantar med randvédrden
surf(x,t,U)

xlabel(’x’), ylabel(’t’)



