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Suppose that the differential system

m

T = P0($7 y) + Z alj(g)xlyj )
i,j=1

m

y=Qolz,y)+ Z bij(e)z'y’

1,j=1

has a center at the origin for e = 0, where Fy, Qo, a;; and b;; are analytic functions in their vari-
ables, such that a;;(0) = b;;(0) = 0. We present an analytic method to compute the semistable
limit cycles which bifurcate from the periodic orbits of the analytic center, up to an arbitrary
order in the perturbation parameter . We also provide an algorithm for the computation of the
saddle-node bifurcation hypersurface of limit cycles in the parameter space {a;j;,bi;}i1<i j<m.
As an example, we apply the method to compute, first, the analytic expression of the unique

semistable limit cycle of the Liénard system

t=y+e(arz+ asx® + a5x5)
o0

k 3 5
=y+ e¥(a1kx + asgx”® + aspx”),
k=1

y:_x7

and second, an approximation of the saddle-node bifurcation surface of limit cycles in the pa-

rameter space (a1, as, as). Both computations are valid for ¢ sufficiently small.
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