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Suppose that f is a function that is concave up on a open interval I. To show: f is continuous on I.

Claim 1. Let a < b < ¢ be numbers in the interval I. Let m,, be the slope of the line segment defined
by the points (a, f (a)) and (b, f(b)); let m,. be the slope of the line segment defined by the points
Ala, f(a)) and C'(c, f(c)); let my. be the slope of the line segment defined by the points B (b, f (b))
and C(c,f(c)). Then my < mg. < mp,.

proof. Consider the picture shown below. Let ¢ (x) denote the linear function determined by (a, f (a))
and (c, f(c)). If f is concave up, then f(b) < g (b).
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We find the equation of the straight line connecting (a, f (a)) and (c, f (¢)). Since it passes through

(a, f (a)) and has slope W, its equation is
gw) = y=L9T O gy O,

9(x) = mac(z—a)+ f(a)
Now the statement f (b) < g (b) becomes

fo) < g
f(b) < me(b—a)+ f(a) subtract f (a)
f(b)—f(a) < mg(b—a) recall a < b
FO) - fla) _
b—a -
Map < Mac
The line connecting (a, f (a)) and (¢, f (¢)) can also be written as (Since it also passes through (¢, f (¢)))
9(x) =y =mac(z—c)+ f(c)
The same statement f (b) < ¢ (b) becomes
fo) < g(b)
f(0) < mae(b—c)+ f(c) subtract f (c)
f)—fle) < me(b—rc) recallb<c = b—c<0
0 -fe
b—c -
Mpc > Meac
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