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b Sheets FundItPowMeth and lab session 2. Since the two biggest eigen- < ‘ A, ¢ (

values are different we know that both have a Jordan block of size 1 or
equivalently have each an eigenvector. Now we know that the Jordan

matrix is of the form
A 0 0
0 —-X O

0 0 Js
where J; is again a Jordan matrix containing all the remaining eigenvalues
on the diagonal. These are all less in magnitude than A;. So as
2™ = AMzg = re(A)™V(J/re(A)™V "z

=

= AM{(V'zo)1v1 + (—1)™(V " Lag)ave}

Indeed we see that indeed we are ending up in the space spannend by 1
and ve and V12 tells us which vector is approximated at the even steps

and which at the odd steps.

Alternative is to write o as a linear combination of (generalized) eigen-
vectors, which expressed in the above is just zg = V.
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a Exercise 2
Below the roots the students do not need to compute

fl=x +y -1; £2=20.0l+Leg[l+y - x];
roots =FindRoot [{£1=2 0, £2:2 0}, (x, 0}, {y, 1}]
{x > 0.504975, y - 0.495025)}

(a) The Jacobian of f

flx =D[fl, x];

fly =D[£1, y];

£2x =D[f2, x];

£2y =D[£2, y];

Jacf = ({flx, fly}, (£2x, £2v})
MatzrixForm [Jacf]

(e (= ——)

l-x+y 1l-x+y

=] e

l-x+y  l-x+y

(b) 1/2,1/2is a reasonable guess because both f_landf 2 are nearly zefo then.

(c) The system which should be used to determine a good A is that where. the Jacobian of g is zero in the give
approximate fixed point : I+AJacf(1/2,1/2)=0

GY)

“Below the associated computation that need‘n t be done by the students.
First we compute Aand next we use the earlier found roots to determine the Jacobian of g at the fixed point

Jf=Jacf /. {x- 0.5, y-»0.5);
MatrixForm[Jf];

MatrixForm [N [J£] ]

A = ~Inverse [Jf];

JactG = Simplify [TdentityMatzix [2] +A.JacE]
Simplify [JacG /. (x~ 0.5, y~0.5)}]

JCp =JacG /. rcots

MatrixForm [JGp]
( 1. 1.)
-1. 1.
0.5 0.5 0.5 0.5
{{O.S—E, —O.5+ﬁ——}, {—O.5+“, 0.5—“}}
l-x+y l-x+y l-x+y l-x+y

{({0., 0.}, {0., 0.}}

{{-0.00502508, 0. 00502508}, {0.00502508, -0. 00502508} )

Next we compute the eigenvalues and the norm

eiv = Eigenvalues [JGp]
Abs [eiv])
Nozm [JGp, Infinity]

{-0.0100502, 0.}
{0.0100502, 0.}
0.0100502

‘The infinity norm of the Jacobian of g is less than 1, hence all the eigenvalues are less than I according to Th, F..
Hence, since

(x.n-p)=l_g(x_{n-1}p)

close to the.zero)we will have convergence. AMWTW&&&%—WMMMWM%@%“
canvergeext dit.
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