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In this note we shall give the existence theorems on the periodic
solutions of the differential equations

d (a(x)dx)+f(x)dx(
dt -d-t- + g(x) e(t)

dx dx( 2 ) a (X).dt +f(x) +g(x) e(t)

where e(t) is a periodic function of t with the least positive period

and (t)dt=O, and le(t)le. Moreover, we suppose that a(x),

g(x) and e(t) have continuous derivatives and f(x) is a continuous
function.

Of course, the proofs of the following theorems follow from
the fixed point theorem. Therefore, it is sufficient to show that
the existence of a curve which encloses the domain satisfying the
hypotheses of the fixed point theorem.

Theorem 1. Suppose that thefollowing conditions are satisfied"
(a) a (x) 0 for all x

f(x) dx as x -- : respectively.(b) F(x)) :k oo

(c) There exists a positive number xo such that x.g(x) 0

for xl  x0.
Then the equation (1) has at least one periodic solution of period

Proof. We consider a pair of first order equations,
dx Fa(x) -f y- (x) + E(t) y- F(x) + [e. (t) dt

(8)
dy_
dt

-g(x)

instead of the equation (1).
For a positive number , we choose an x-value $(Xo) such

that
F(x) max E (t) + e for x

_
$,

F (x) rain E (t)- e for x

__
and a positive number v such that e/A ($) and v_- e/A (-)

where .4 (w) , (w) g.

Now, we consider three functions


