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Consider the second order linear system 

(1) x"+A(t)x = Q, 

where A(f) is an n-by-n continuous matrix. Disconjugacy and other Sturm-type 
properties of solutions of (1) have been studied by a number of people (see e.g. 
[1] —[4]). Virtually no study has been made of the sign properties of the indi
vidual components of solutions of (1). It appears that such a study would be of 
interest not only from a theoretical point of view but also from a more practical 
point of view. We announce some results along this line, which are obtained un
der certain conditions on the matrix A(t). For definitions and basic concepts 
one might consult [1] and [4]. 

THEOREM 1. Let A(t) = (atft)) be symmetric with a^if) > 0 whenever i =£ 
ƒ and t E [a, b], where b is the first conjugate point of a. Then there exists a 
nontrivial solution u(t) = co\(ut, . . . , un) of (I) with u(a) = u(b) = 0, and 
uk0) ^ 0 on [a, b]9k = 1 , . . . , n . 

The converse of Theorem 1 holds in the following sense. 

THEOREM 2. Assume that A(t) = (aif(t)) is positive definite on (a, b) ex
cept at isolated points. Ifa^i) > 0 on (a, b), and if there exists a nontrivial sol
ution y(t) = colOj, . . . , yn) of (1) with y(a) = y(b) = 0 and yt(t) > 0, i = 
1, . . . , « , on {a, b), then b is the first conjugate point of a. 

We recall that an n-by-n matrix A = (atj) is called irreducible if it is impos
sible to have {1, 2, . . . , n} = I U / , / n ƒ = 0 , ƒ =É 0 # / , and aif = 0 for all 
i ei,jG / . 

THEOREM 3. Let A(t) = (aif(t)) such that aif(t))> 0 on [a, b] and A(t0) 
is irreducible for some t0 G (a, b). Ifyif) = col(y t, . . . , yn) is a nontrivial sol
ution of{\) such that y(a) = y(b) = 0 and yt(t) > 0 on (a, ft), i = 1, . . . , n, 

then y't(a) > 0, y\Q)) < 0 and yt(t) > 0 o » f e J ) , / = l «. Moreover, if 
w(t) is any solution of (1) with w(a) = w(b) = 0, then w(t) = ayif) for some 
constant ou 

AMS (MOS) subject classifications (1970). Primary 34C10. 
Copyright © 1976, American Mathematical Society 

287 


