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Comparison theorems for oscillation in second-order linear equations have
been derived by Walter Leighton [7] by use of a well-known theorem in the
calculus of variations. In this paper we use a similar result to obtain com-
parison theorems for oscillation in fourth-order equations. Further use of this
variational principle provides conditions on the coefficients of the fourth-order
equation that imply oscillation.
Throughout r, r, q, q., q, r*, r, q*, q* and q* denote continuous real-

valued functions on a ray [a, o), and it is assumed that r r r* and r* are
positive-valued. :For sufficiently differentiable real functions y, we define the
differential operators

Dy ry,
Dy r[(Dy)’ W qy],

Day rl[(n.y)’ + qDy]

and

(1) Ly (Day)’ - q,D.y + qy.

Similarly, we define D* D* D* and L* by using the starred coefficients.
The operator L is the general fourth-order self-adjoint operator studied

recently by Barrett [3]. The vector-matrix formulation of Ly 0 is [3]

D1 -ql 0 1/r Dy

LDy_] L-- q 0 q, LD3y_]

from which the corresponding existence and uniqueness properties are obtained,
with no differentiation of the coefficients.

Barrett [3] expresses the equation Ly 0 in the vector-matrix system

’a’ Ac -t- B,(2)
.d’ Ca Ars

where a, , A, B and C are respectively

Received May 3, 1966.

131


