ELEMENTS OF APPLIED MATHEMATICS

PROBLEM SET 5- ]ORDAN FORM AND STABILITY THEORY, PT. 2
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. Draw phase diagram for thematrix A= | 0 1 0
00 -1
. Using Jordan canonical form:
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(b) Solve the equation X? = l s 1 in M, (C).

. Prove that for any 4 € M,,(C) and k € Z, the equation X* = A has a solution.
(Hint: find the Jordan canonical form of J,,,(\)*.)

. Solve the system
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Find the stable, unstable and center subspaces for this system and sketch the phase portrait. For ¢ € E°,
show that the sequence of points z,, = eAng, € ES; similarly, for g € E® or E*, show that z,, € E® or E*
respectively.

. Let Abe an n x n nonsingular matrix and let () be the solution of the initial value problem & = Az with
x(0) = zy € R™. Show that if o € E® \ {0} then lim;_, o z(t) = 0 and lim;_, o |2(t)| = 0.

. Prove that for any power series f and any parameter ¢ € C:
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