11.4 Linear Systems of Differential

Equations
dx
Z =2z + 61g
d
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The system can be represented in matrix form as

dr
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Find the eigenvalues.
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For A = —4,

(M = ADX + [

Tt Ot

Y 0

One solution to this system is { f_i J .

For A\=7,

-4 2][)- (8]

5 =5 y 0

. . 1 .
One solution to this system is 1 J . The matiix

of eigenvectors is
6 1
P = [ M } |
1

1 -1 -1 0
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Now let X = PY and multiply both sides of the
differential equation by P!, yielding

d
—Y =P 'MPY
dt
or,
d.lll
_(.i? . -4 0 151
dz 0 7 o
dt
or,
dy diry
E“ = —4y], and Tt = 7yg

Integrate these to yield
¥ =Cre™ and yy = Coe™
Finally, calenlate X = PY

Tr | _ 6 1 Chre4t

zy | | =5 1 Coe™
[ 6Ciett 4 Che™
a =5Ce ™4 + Cye™

or,

21 =6C1e™ + Che™ 2y = —5C e ¥ 4 (e

6 } [ z } = ( 0 } 10. From exercise 2, the general solution is
6 .

71 = 6C1e ™ 4+ Che™
o = ~5C e + Che.

Setting z,(0) = 12 and z4(0) = 1 gives
12 =6C) + Oy
1= -5C, + (.

Solving this system gives

Therefore,



