
Putting It Together eigenvalues / vectors I

Solving a system of }
linear  differential

equations

Motivating Problem : Solving a system

of linear
,

first - order differential equations .
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① Write ( formulate ) the system as a

matrix vector product ,
with

Some initial conditions



② Use your
Calc I knowledge :
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Let's proceed w/ step ② and find the

pure exponential Solutions for our example .

Ext A -
- ④I , ) . Find eigenvalues and eigenvectors .

Find eigenvalues
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( see next page → )



Check that u
,

and uz are solutions to the

system doff -
- Au .
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③ Use your knowledge of linear functions
.
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- D est Hz)

Satisfy oath =
Au

,
then any linear
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Now find C and D to satisfy Uco ) = (Yoo) .
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Nutshell
-

① Transform the system of differential equations
to matrix - vector form

, obtaining a matrix
A  of coefficients .

② Find the eigenvalues and associatedeigenvectorsof A .

③ Use the eigenvalues / vectors to obtain

pure exponential solutionsto the cliffy . equ .

④ Solve for a solution to the system  with

initial conditions using a linear combination

of pure exponential Solutions
.


