MA3606 DIFFERENTIAL EQUATIONS - EXERCISES 5

Linear systems: constant coefficent equations

1.

Find the general solution of each of the following systems of equations by evaluating the
eigenvalues and eigenvectors of the system matrix:
@ y/ =2y +3y, (i) yy=-2y,+2y,

Y2 =29+, Y2 =N

For each of the following systems, find a coordinate transformation y = Pz which

transforms the system to canonical form and hence find the particular solution which
satisfies the initial condition x(0)=(1,-1):

@ y =y, (i) y; =9y, +4y,
y; =2y, +3y, ¥ =9y, -3y,

Find the general solution of each of the following systems by transforming the system
matrix to canonical form:

(@) yi =2y +3y,+1 () y =4y, +2y,-Te™**
y; =2y, +y, +4¢ V=3 -,

Linear systems: general equations

4.

Consider the system
yi =2y +3,
Y2 =2y Y,

(a) Find a fundamental matrix for the system. (Use solutions obtained in Question 1.)
(b) Hence evaluate a transition matrix for the system.
(c) Hence find the solution such that y(0) = (-1,2).

Verify that a transition matrix for the system

,_(0 x)
Y= —x OX

cost(x®~x7) sint(x?-x2)

is given b M(x,x =( J
given by (%) —sint(x* - x}) cosi(x?-x2)

Hence find the solution of the system which satisfies y(0) = (2,-1).

Prove the transition property for a transition matrix.
Verify the property for the transition matrix defined in Question 5.
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