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9.2 2D Distinct Eigenvalues In-Class Exercises

9.2 Planar Systems

@ Planar Systems
@ Solutions of 2d Systems for Distinct Real Eigenvalues

@ Examples
@ Worked out Examples from Exercises:

e 3,9

Jiwen He, University of Houston Math 3331 Differential Equations



Planar Systems

2d Systems: A = {a 2}
(Sec. 9.2-4) €

poo =cer([ 4 4] -5 %))
a—X b }

| ¢ d—2A
= (a—M\)(d—\) —be

= A2~ (a4 d)A+(ad — bc)
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Set T=a+d (trace of A)
D =ad—bc (det(A))

= p(AN) =X2—-TAX+D

Roots of p(\):

Ao = (T +1/T2 - 4D )/2

Roots are real and distinct if
T2 _ 4D >0
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Solutions of 2d Systems for Distinct Real Eigenvalues

_|la b T = a-+d
A_[ } {D = ad—bc}

c d
p(N) =X2—-TA+D
Assume T2 — 4D > 0

= A has two distinct real
eigenvalues A1 o

Let vi # 0 be in null(A —X11)

vo 7 0 be in null(A — X\>o1)
vi,Vo are linearly independent
= Fundamental Solution Set:

x1(t) = eMlvy, xo(t) =e
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Fundamental Matrix:

X(t) = [x1(2), x2(¢)]
General Solution:
x(t) =c1x1(t) + coxo(t) = X (t)c



Example

.. |—4 6 _ _
EXx.: A_[73 5] =T=1, D=-2
= pAN)=X2-A-2=0A-2)(A+1)
= Eigenvalues: \;1 =2, \p = -1
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avi=] 3 2] wen| 7] =]
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= eigenvectors { 1

= x1(t) = &2 { : },)Q(t):e"[ .

are a fundamental set of solutions.
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Fundamental matrix:
2t —t
e 2e
X(t) = { e2t —t }
General Solution:

x(t) = c1e? { } }—}-cg(ff { ?

} = X(t)c



Exercise 9.2.3 |

Ex. 9.2.3: Find general solution of y/ = Ay for A = { _g _é }

T=-7 D=12 = T? - 4D =1 = eigenvalues \;» = -7/2+1/2
= A1 = —3, \» = —4. Find eigenvectors:

A—|—31={:§ H évlz{é}; A+41={:§ H :>sz{

= Fundamental set of solutions:

n=c*[3 ] no=c|]]

==

|

General solution:

YO = O+ = | S S || 8]

e e c2
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Exercise 9.2.9

Ex. 9.2.9: Find solution of system of Ex. 3 for IC y(0) = [0, —1]T

con ][ 2]~ [ T {2 13-

, 1 _ 1 o4t __ g3t
= y(t)=—e 3t{2}+6 4t{1:|:|:;—4t72:—3t}
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