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f:(a,b) — R is convex if for all z,y € (a,b) and 0 < A < 1 we have
fOz+A=Ny) <Af(2)+ (1 -A) f(y)

1. Prove that if f is convex on (a,b), then it is continuous at every point of (a,b).

2. Prove that if w < x <y < z for w,z,y,z € (a,b), then
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3. Suppose that g : (a,b) — R is differentiable. Prove that g is convex on (a,b) if and only if
g : (a,b) — R is a non-decreasing function.

4. Suppose that h : (a,b) — R is twice differentiable (so h” exists for all x € (a,b)). Prove that h is
convex on (a,b) if and only if A" (z) > 0 for all = € (a,b).
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Let w <z <y<z forw,z,y,z € (a,b). Define A=
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Also, both A and 1 — A are between 0 and 1. The expression f (Aw + (1 — \) z) becomes
z—x T —w 2W — TW + T2 — W2 Tz — zw
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And so the statement
JOw+(1=X)z) <Af (w)+ (1 =) f(2)

becomes . .
f@) < ———f(w)+ ——f(2)
RS = S22 )+ IS0 0 = S )+ (T k1) £
- f:if<w>+(ﬁ:;”—1)f<z>+f<z>
_ (Z—x)f(w)+(m—w—z+w)f(z)+f(z)
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f(z) = f(w)

fx) < — (x—2)+ f(2)  subtract f(z)
f@)=f(z) < W(I—Z) r—2<0
f@) =1k o fE-fW
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