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B-30 Answers to 0Odd-Numbered Problems

13. Asymptotically stable :
improper node y=x

. Figure B.46
15. Unstable saddle point y

-6

-1
Figure B.48

19. Asymptotically stable y
improper node

Figure B.49

27. Eigenvalues 3, —1 correspond to eigenvecto
and [1 Z]T respectively. Solution rays.en y =
to infinity; solution rays on y = 2% approach

Exercises 12.3, page 739 ,
1. Unstable saddle point 3. Unstable imprope
5. Center o spiral point of indeterminate stability
7. Unstable saddle point '
9, (8,2) isan asymptotically stable improper node;’
(—8,—2) isan unstable saddle point.
11. (2,-2)isan unstable improper node;
(3,—3) isan unstable saddle point.
13. Critical points x = (2n+1)7/2, x' = 0 aré unstab
saddles for all odd n, inconclusive for even 7.

= 0 is an unstable spiral.
cally stable improper node, pr¢
—1) is an unstable saddls

15. x = x'

17. (1,1) isan asymptoti

node, or spiral point; (-1
point.-(See Figure B.50.)

Y

5

V-
__s
y="3%
Figure B.47
17. Unstable saddl oint
nstable saddle p Y = (54 3
10
-5
Figure B.50
19. (0,0) isan unstable improper node, proper node,
6 spiral point; (0, 3) and (3, 0) are unstable saddle
x and (2,2) isan asymptotically stable improper n
y=(6-3)x (See Figure B.51) '

-6

-10
Figure B.51
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