Systems of Linear Differential Equations

MA364  --- Lesson 33

We consider a system of linear differential equation


[image: image1.wmf])

(

)

(

)

(

t

y

b

t

x

a

t

x

+

=

¢

  


[image: image2.wmf])

(

)

(

)

(

t

y

d

t

x

c

t

y

+

=

¢


with 
[image: image3.wmf]o

x

x

=

)

0

(

  and 
[image: image4.wmf]o

y

y

=

)

0

(

.

We can put this in matrix form:
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Where
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Now 
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 is very suggestive of a solution of the form 
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. Thus one could conjecture a solution and try it out to see what c would have to be, but we have to remember A is a matrix, not a number, and while there are theories of what eA would mean for a matrix A we choose not to go there. Instead we conjecture  a vector solution for 
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 which has the best of both worlds (1) nice exponential form with no matrices in the exponent and (2) vector status where we can see the pieces of the solution:
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So here we are suggesting 
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.Now let us put the conjecture in (I) above and see what has to happen to a, b, c, d and u, v in order to obtain solutions - interesting solutions, i.e. other than 
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.  Go for it!!!  

Summarize your conclusions in a nice write-up and illustrate the  solution strategy with the following system - and initial conditions.  Be sure to check that your solution works.  From the text, Advanced Engineering Mathematics, Eighth Edition, Erwin Kreyszig, Section 3.3 Problem set, p.169/12.
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