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Problem:

Determine the character of the resting point of the following system:

x’=—2x+1y, y’=—2x+1y.
3 2

Solution:

1 1
x’=—2x+§y M(x;y)=—2x+§y
= the resting point x =y =0, M(0;0) = N(0;0) = 0.

1
y’=—2x+§y N(x;y)=—2x+§y

Let’s find the eigenvalues of the matrix of the system:

1 1
-2 = -2-1 =
1 2 3 1
A= 31, det(4d—aN = 3 |=o, (2+,1)(——/1)——=0,/12+—/1——:0,
_y 1 _y 1_/1 2 3 2 3
2 2
-9 ++/129 -9 —+/129
6/12+9/1—2=0,/11=#,/12=#,Al-/12<0=>thesingularpointwillbethesaddle.

Next 4; > 0 = according to Lyapunov’s first theorem, the resting point of the system is unstable.

Answer: the resting point of the system is unstable.
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