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Playing with Jordan canonical form and matrix exponentials
#39 section 5.5
Notice how quickly we figure out what the Jordan form of A 1s, and then that it's somewhat more work
0 come up with a chain basis to transform A into that Jordan form.

i> with(linalg ) :
> A= matrix(4,4,[1,3,3,3,

0,1,3,3,
0,0,2,3,
0,0,0,21);
eigenvectors(A);
1333
6133
4=
00623
G002
el oo o]z {[12 3 o) g

>

(-

We know the chain structure for this small matrix immediately from the eigenvectors result! Thus we
know the Jordan canonical form J without even finding the actual chains, and we know that exponential
{At) is similar to exponential(Jt), which is easy to compute. But since we've got Maple running, we may

as well find the chain bases:

> iden = matrix(4,4, [1,0,0,0,
0,1,0,0,
0,0,1,0,
0,0,0,1]);
100 0]
’ 0100 )
iden = 0010 (2)
0001

> kernel( A — iden);
kernel( (A — iden)z);

flroool]
{f[1tooojforooll 3)

> w2 = marrix(4, 1, [0, 1,0,0]);
' ul = evalm( (A — iden)& u2); #chain of length 2




()

.
i

e = 0
0
a0
O

ul = 0 4)
0

> kernel( A — 2-iden);
kemel( (4 — 2~iden)2);
flzsi1o0 }r
ff-5t 601]]12310]] (5)

> v2 = marrix{4,1,[-51,-6,0,1]);
vl = evalm( (4 - 2-iden)&-v2); #chain of length 2
-51
-6

0
1

e
9
v = (6)

o]
3

0

> S = qugment(ul, u2, vi, v2); #change of basis matrix
3 0 36 -51
01 9 -6
66 3 0
00 ¢ I

(M

[@s)
I

'> J = evaim(S (Vg 4&-8 ); #Jordan canonical form explicitly as a similar matrix
100
010¢0
"o 2 ®

600 2

B exponential(J, t};




2r 0, 2t
GGQ ie

0 0 0 &7

] > evalm(S&-exponential(J, 1)&-S (-1 ): #these will be the same
exponential{ A, t);

e e c12e—0sel+ 1267 51181 +361¢7 —~ 51 ¢

O ¢ “3e 43¢ 6 +91e — 6

o 0 e 3ret

0 0 0 !

¢ 3re ~12¢ —9re+ 126 51+ 18r¢ +367¢% — 51 e
O ¢ “3el 367 6e +9re’  ~ 6

6 ¢ e 316’

o 0 0 e’

)

@

(10)



