HOMEWORK IV (DEADLINE : 14ST JUNE, 2019)
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[. Let A= 2 1 -1
-3 2 4

(a) Find a Jordan decomposition of A.
(b) Find the general solution to the O.D.E. 2'(t) = Ax(t).

5 -3 =2
II. Let A = 8 —5 —4
-4 3 3

(a) Find a Jordan decomposition of A.
(b) Find the general solution to the O.D.E. 2/(t) = Ax(t).

III. (a) Let w be a real number. Consider the initial value problem
y' +w?y =0, y(0) = yo, y1(0) = y1. Let 21 =y, 72 = ¢/,

€

For z = , ' = Axz. Find the matrix A and solve

the initial value problem by finding e*4.
(b) Find the general solution to the following O.D.E.

~(32)(5)

V. Let x1 =y, xo = 3/, then the second order equation

(1) y® +p(t)y +a(t)y =0
corresponds to the system
!t = 19,

2) L
xy = —q(t)zy — p(t)zs.
Show that if {y1,y2} and {¢1, ¢2} are fundamental sets of equa-
tion (1) and (2), respectively, then

W (y1, y2)(t) = W (¢, 62) (2),

where ¢ is a non-zero constant and W and W denote the Wron-
skian functions given by W (y;, y2) = det ( z} z% ) and W(¢1, G9) =
1 Yo

det (¢1, p2).



