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Example 6.45. Consider the system D\/U o ()/M p (9@

J'C:y—x(xz—1>, (6 40)
)y =—x. '

These functions satisty the conditions of Theorem 6.42 and so there is a unique limit
cycle. The phase portrait is shown in Figure 6.19. B
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Figure 6.19. Limit cycle for (6.40).
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(5.14) THEOREM

Consider & + f(x)T + g(x) =0 and suppose that

i) zg(x) >0 forz#0, g(0) =0, f(0) <0 and 3(0) > 0;
ii) sign(z)F(x) >k >0 for smﬁcz’ently large |a:|
iii) G(x) — oo as|z| — oco; where G(z) = [ g(£)d€. Then the system
has at least one periodic orbit.

12 Suppose i+ f(x)Z + g(z) = 0 and let F(z) = [; f(u)du and
= [, 9(u)du. Prove that if

9(0) =0, zg(x)>0 if z#0, f(0)<0, ¢'(0)>0
and
sign(z)F(z) — 00 as |z| — o0

then there is at least one periodic orbit.



