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Theorem 1 Assume that two integrable functions f and g are defined on the intervel
(a,b), that f never increases and that 0 < g(t) < 1 in (a,b). Then steﬁ'ensen s inequality
[1] asserts that [, f(t)dt < [* f(t)g(t)dt < [+ f(t)dt, where A = [”g(t)dt.

Denote T'(f) = {f(t)}f(t) be a arbitrary monotone decreasing function, t € [a,b]}.
Our main result is

Theroem Let g(t) be an integrable function in (a,b]. Then for f(t) € T(f),

/ £(t) dt</la+xf(t)dt,

holds if and only if for any £ € [a,b],.ff g(t)dt < €—a, [/ g(t)dt >0, where X = f(i’g(t)dt
Symmetrically
b

fltyd < " gyt

. Jo-x
holds if and only if for any 1 € [a,b], [ g(t)dt > 0, ‘[;I]’g(t)dt <b-n
It is interesting thing, [f g(t)dt < €—a and /é’ g(t)dt > 0 just corresponding to g(t) > 0

and g(t) < 1. If we modify the conditions in Theorem, we can obtain.

Corollary Let g(t) be an integrable function in [a, b] such that g(t) > 0. Then for f(t) €
I'(f), fl' f(t )g(t)dt < fa+’\ f(t)dt holds if and only if for any { € [a,b],.[;f g(t)dt < ( — a,
where XA = fa g(t)dt

Similarly, if transfer g(t) > 0 to g(t) < 1, the necessary and sufficient condition in
Corollary change into,‘[g’g(t)dt 0.
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