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In Exercises 1-4 verify that u and v are eigenvectors of the given matrix A and find their
corresponding eigenvalues.
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THEOREM Stability: Two Real Eigenvalues

Suppose the coefficient matrix of a homogeneous linear system has two real distinct eigen-
values r and s. Then the fixed point (0, 0) of the system is

(i) asinkifboth |r| < l and |s| < 1, or
(ii) asource if both |[r| > 1 and |s| > 1, or
(iii) asaddleif |r| < land|s| > 1,orif |r| > l and |s| < 1.
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In Exercises 7—10 compute the eigenvalues of the given matrix.
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In Exercises 11-18, given the matrix A, determine whether the origin is a sink, source or

saddle of x,+1 = AX,.

11. The matrix A from Exercise 1. 15. A=
12. The matrix A from Exercise 2. 16. A = -
13. The matrix A from Exercise 7. 17. A= —
14. The matrix A from Exercise 8. 18. A=
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D) THEOREM Stability: One Repeated Real Eigenvalue

Suppose the coefficient matrix of a homogeneous linear system has only one repeated real
eigenvalue r. Then the fixed point (0, 0) of the system is: ( 345 )
(i) asinkif|r| < 1;o0r
(ii) asource if |r| > 1.
()Y THEOREM Stability: Complex Conjugate Eigenvalues (
84.3 \

Suppose the coefficient matrix of a homogeneous linear system has complex conjugate
eigenvalues o £ Bi. Then the fixed point (0, 0) of the system is

(i) asinkif Ja £ Bi| < 1; or
(ii) asource if |a = Bi| > 1.



