
1968] A GENERAL MEAN VALUE THEOREM 1135 

4. , Limits for the characteristic roots of a matrix. IV, Duke Math. J. 19 
(1952), 75-91. 

5. H. J. Ryser, "Matrices of zeros and ones in combinatorial mathematics/' in 
Recent advances in matrix theory edited by Hans Schneider, University of Wisconsin 
Press, Madison, Wisconsin 1964. 

6. I. Schur, Über die charakteristischen Wurzeln einer linear en Substitution mit 
einer Anwendung auf die Theorie der Integralgleichungen, Math. Ann. 66 (1909), 488-
510. 

WAKE FOREST UNIVERSITY 

A GENERAL MEAN VALUE THEOREM1 

BY E. D. CASHWELL AND C. J. EVERETT 

Communicated by Jtirgen K. Moser, May 17, 1968 

We present here in general terms the idea of the mean of a function 
relative to a "weight function" w(£, v), special instances and applica
tions appearing elsewhere [ l ] , [2]. 

1. The weight function. If X~ [h, k] is a real interval, (J, A, y) a 
finite measure space with /JL(I) = 1, and w(%, v) a nonnegative function 
on XXI which, for each v of ƒ, is measurable, and positive a.e. on X, 
then the indefinite integral 

(1) W(x,v)~ f'w&v)di 
J h 

is defined on XXI, and the function 

W(x) = I W(x, v)dii, xE.X 

which we assume to exist, is continuous and strictly increasing on X, 
as is W(xy v) for each v. 

2. The mean of a function. Let x(v) be any ju-integrable function 
on 7 to X for which the integral functional 

°WX = f W(x(v), v)dfi 

exists. Letxu be the essential upper bound of x{v) on / , i.e., the g.l.b. 
of all real x for which /*{*> | x{v)>x} =0 , the essential lower bound 
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