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Problem 1:

Solve by the eigenvalue-eigenvector method the following differential
equations:
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Solution:

()Step 1: Find the eigenvalues of state matrix A, det(A —r1) =0
l—r -1
:>det<[ 5 —3—7“])_0

7“1:—4
T2:2

Step 2: Find the eigenvectors of A

we have

(A—r1[)§1:0:>§1:[1]
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then,

From the initial condition [5"’1(0) ] _| 4
ZUQ(O) —2 ’
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( 1
= < 61_131
[ 2= 73
D11 L, 1] 1]
:>as(t)—§[5_e +§[_1]e
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(i)Step 1: Find eigenvalues of state matrix A = [ —b 4 ]

-5 2
—6—r 4
A—rl) = —
det( rl) O:>det<[ x 2—r]) 0
then, we can calculate
r=—2+ 52
T2=—2—j2

Step 2: Find eigenvectors of A

(A=mD) & =0=¢& = [§]+[°]j=a+bj
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The two real-valued fundamental solutions associated with complex
conjugate eigenvalues ry » = —\ £ jw are

11(t) = e * (a coswt — bsinwt)
To(t) = e * (asinwt + bcoswt)
therefore,
( (27 0
71(t) = e 2" (acos 2t — bsin2t) = e~ ( 5 | cos 2t — [ | ] sin 2t>
a (o 0
To(t) = e 2 (asin 2t + bcos 2t) = e~ 2 ( o sin 2t + [ | ] cos 2t>
\ | 4

x(t) = c1x1(t) + coxo(t)
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From the initial condition [5”’1(0) ] — [ _2]
z2(0)

N 261 = —2 N C1 — —1

2c1 +co =1 Co =3

oty = e ([ 2] cosre [0 s
I R
([ o o)
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Problem 2:

Solve by the matrix kernel method

3 R kY1 b R bt R 9
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Solution:

Step 1: Find the eigenvalues of state matrix A, det(A —rI) =0

Step 2: Find eigenvectors of A

’

(A_r1])€1:0:>£1:[_2]

(A—r21)52:0:>§2=[1]

\
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Step 3: Find the fundamental matrix «(t)

—9 —A4t 5t
() = [ entéy ey | =[ S at €5t]

€

we can have
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Step 4: Find the state transition matrix ¢(t)

oo=vono=| 75 57

9| —7e 4 472 Te 4 4 2¢°t

According to theorem,

2(t) = (. to)z(to) + / o(t,7) B(r)u(r)dr

therefore,

o) =00 + [ o[ 2 Jar=[otn] 2 ] an
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