TMVO035 Analys och linjidr algebra K Kf Bt, del B, 2003-12—-18. L&sningar.

1. Se boken.
2.
W u'(z) =2, x€[2,5)
u(2) =3
Losningsformel: N ) )
u(x) :3—|—/2 yPdy =3+ [yf}: . ;16
MATLAB funktionsfil:
function y=funkl(x,u)
y=x"3;
MaATLAB kommando
>> [x,U]=my_ode(’funkl’,[2 5],3,1e-2); plot(x,U)
t
3. /1 zlog(x) dx = %tQ log(t) — itQ + i
4. Partialbraksuppdelning:
1 _ A N B :A(x+3)+B(:I:—5)
(x=5)(z+3) x—-5 xz+3 (x —5)(z +3)
Identifiering av koeflicienterna ger A =1/8, B = —1/8, sa att
1 18 18

(x—5)(z+3) x-5 x+3
Vi far da

i 1 1/t 1 1/t 1 1 toq
——dz = - der — = de = - |1 -5 — =1 3
| ememm =) st [ oo =g eete 0] - §[loxe 4 30)

:llog(ﬁ)fllog<@) :11og(3 5_t), for —3<t<5

5 8 3 8 5 t+3

5. 1—|—1:+%1:2—|—%:c3

6. x=[0; 0.1], U=[1 0; 1 -0.1]

7. u(t) = upe™ " + fot e~ t=bds = uge™ ¥ + 2(1 —e7%) = (ug — L)t + 2

a

8.

function y=iteration(x,n)
% iteration - computes iterated squares

%  Syntax:
% y=iteration(x,n)
%  Arguments:
% X - a real number, the initial value
% n - an integer, the number of iterations
%  Returns:
% y - nxl matrix containg the iterated numbers
%  Description:
% The program computes n steps of the iteration y(i+1)=y(i)~2
% starting with the initial value x.
y(1)=x;
for i=1:n
y(A+1)=y(i)"2;
end

V=Y’

t
0
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Resultet ar z=[2;4;16;256].

Resultatet av >> help iteration &r

% iteration - computes iterated squares

%  Syntax:
% y=iteration(x,n)
%  Arguments:
% X - a real number, the initial value
% n - an integer, the number of iterations
%  Returns:
% y - nxl matrix containg the iterated numbers
%  Description:
% The program computes n steps of the iteration y(i+1)=y(i)~2
% starting with the initial value x.
9. ult) = —p
(14—2u3t>

10. 1 och 2 &r linjara.

1 0 1 5 1
. {001 2 6 |1

11. Lat A= 10 3 7 och b = NE
0 0 4 8 1

(a) For att losa Az = b omvandlar vi den utvidgade matrisen [A | b] till trappstegsform med hjilp
av Gauss eliminationsmetod. Vi far

101 5 |1
cm J01 26 |1
AT =10 0 2 2 ] 0

00041

Vi l6ser det ekvivalenta ekvationssystemet Az = B, dvs
1+ a3+ 51 =1
To + 223+ 614 =1

203 +2x4 =0
4.I‘4 =1
Losningen blir
0
0
Tr = 1
i
1

(b) Trappstegsformen visar att kolonnerna i A &r linjért oberoende och dédrmed en bas for R(A).
Den ar

ap = ) a2 = az =

SO = O

0

1

0 )
0
(c) Vi har enligt (a)

1
=b=Ax = x1a1 + T2as + X303 + T4a4 = 1

— = = e
o J O Ot
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(d) Réikningarna i (a) visar direkt: det(A4) = det(A) =1-(—4)-2-(—1) = 8 # 0. (Obs att vi har
inte brutit ut nagra tal.) Da #r A icke-singulér.

(e) flax + By) = Alaz + By) = adx + BAy = af(z) + Bf(y)-

12. (a) MATLAB funktionsfil:

function y=funk4(t,u)

a=1; b=1; c=1; d=1;
y=zeros(2,1);
y(1)=-a*u(1)-b*u(l)*exp(u(2));
y(2)=-c*u(2)+d*u (1) *exp(u(2));

MATLAB-kommando:
>> [t,U]l=my_ode(’funk4’,[0 50],[1;1],1e-2); plot(t,U), plot(U(:,1),U(:,2))
(b) De stationéra losningarna ges av f(u) = 0, dvs

—auy — buy exp(ug) =0

—cug + duy exp(ug) =0

Den forsta ekvationen &r wuj(a + bexp(uz)) = 0 med den unika 16sningen u; = 0 (obs att a +
bexp(uz) # 0 eftersom a,b > 0). Med u; = 0 ger den andra ekvationen sedan us = 0. Den enda
l6sningen dr alltsa u = (0,0).

(c¢) Jacobi-matrisen #r

_|—a—be*? —bue™?
Df(u) = [ d —c+ duleW} ’
(d)
-2 -1 2
evaluera A=Df(1,0)= [ 1 0 } och b=—f(1,0)= [1]
) B —2 —1][m] _[2
o e [P
—%hy —hy =2, _
1 2 B 1
h1 = -1, 0
updatera uM =40 4 p= B] + [_01} = [8}
bingo!
13. (a)

u'(z) =u(z), z€]0,b
u(0) =1
Losningen kallas exponentialfunktionen: u(z) = exp(z).
(b) Den konstrueras av algoritmen
20=0, U(zg) =1
Ti =Ti—1+h
Ux;) =U(zi—1) + hU (xi-1)

(¢) Se boken.  (d) Se boken.
(e) Baklinges Euler dr
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Detta leder till

U(x;) — hU(z;) = U(xi—1)

(I =n)U(z;) = U(wi-1)

Ule) = == Ulai) = (1= W) Ulaia) = (L h)20(ri2) =+ = (1~ b)"Ulao)
/stig



