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Abstract. Assuming that (n — 1)-point boundary value problems have unique solutions,
a unique solution to a class of n-point boundary value problems is constructed. This is
accomplished by a suitable Liapunov-like function and a solution matching technique. Length
of interval estimates for n = 4, which depends on the distribution of the points within the
length of interval, are also established.

1. Introduction. This paper presents a criterion for the existence and unique-
ness of solutions to n-point boundary problems associated with the differential equa-
tion

y(") :f(w,y,y',...,y("”l)) (1.1)

where f is assumed to be continuous on a subset of R™ and solutions of initial value
problems associated with (1.1) exist, are unique and extend throughout a fixed
subinterval of R.

In Section 2, a monotonicity restriction on f ensures that the following (n — 1)-
point boundary value problems

y(") = f($,y,y,,- . "y(n—l)) (121)
yz)=y; (1=12,...,n-1), y9(z)=m (i=1,2)

y™ = f(z,y,4,...,y" V) (1.3;)

ylzx) =y (k=2,...,n), y(i)(zz)zm (i1=1,2)

have at most one solution and with the added hypothesis that solutions exist to
(1.2;) and (1.3;) (z = 1,2), a unique solution to the n-point boundary value problem

y™ = f(z,y,9,...,y"V)

1.4
y(ze) =ye (£=1,2,...,n) (14)
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