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Abstract

——
-

Problems on Stability with the Determinant Criterion

.iﬁ Hu Jinchang

In the first part of this -paper, consider the linear system,

dXi - (t)x,
dt th:-]-
/
dx; 1 | -
at_. :*clll(t)Xl’\“ '2.—._.:‘ Pij F‘Ixi(t) )Xj (l=2,'---n)

j=
where 0<V§ 1 and gij are_real functions of t, defincﬂ, continuous and bhounded
for t2>T>>(). Assume that the real parts of the roots &; of det ||p;;-0;A/l=0 are
all negative, we proceed with the ,

determinant criterion for stabxhty cited in the literatures f I} and { 2 } and
obtain the asymptotic behavior of the ratios x;30xy5y for the first column-solution of
the fundamental matrix of solutions, Then we construct the asymptotic solution
of the system and thence derive a necessary and sufficient condition for stability
and asymptotic stability of the‘ trivial solution of the system. All the results thus
obtained are ip harmony with those cited [ 4 Jand{ 6 ) However, we point
out further that the significance of the Bacon’s function

t h 1 n (h)()
w(e) = j (qu+z::>: il 2 \dt
T ].1——1 ]—‘2 !

as to its structure; to the feature of approx;matmn to the characteustm number

of the solutions; and to its important property of invariant under linear substitu—

rd

tions in the non-critical vanables X2,

In the second part, consider the non-linear system;

n
,_j_fl_ = _1;:[; E “ q”(')xj‘*‘F](xl)""’xu;t)

\ . .
—“d—;‘~—iq“<'>x,+ z:( Fa JxFGrent), (22,00
].—q

' F,-(X(, h 7xﬂ?t) === x ). (X“ o 1Xu)+ %Xi(z)(ilr""7xn;t)9 (1=1,n)

where X;0)) -are holomorphic functions the- development series of which begin with
sthe powers in x,~,%, of the order at least second or higher, Tie coefficients

of X,(1) are constants and those of X;(?) arc continuous functions of t, bounded

/
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for t2»t,>0. By proceeding with the method of variation cited in ( 3 ) and using
our previous m.etho-d of construction of an asymptotic solution as in the first part
of the paper, we conclude that a sufficient condition for the asymptotie! stability
of the trivial solution of the non-linear sy.'étém envisaged is; in harmony with

(9 J’ that

tsul.)r t"exp¥(t)< +

where s equals k+ 1 or k in acconding with that X;(1) contains the term
x] Ot not, while the stability is of the type O(i~(*1)*) or O(+~*) respectively.
In spite of the conformity with the results of the cited literatures, the two

parts of this paper come along with an entirely” different mode of procedure,



