Example 6.21
To prove that f(z,y) = 2% + y? is convex, let wy, wy, 24, 2, € R and X € [0,1] be given. We wish to show that

(Mg + (1= A)22)? + (wy + (1= N)zy)? < MNwg +wy) + (1= N) (25 + 25).
We start by nothing that because 0 < A <1 A > A2 and (1 —\) > (1 — \)? and also
A=A =X1-N)=(10-))—(1-N>% (1)
Therefore,
M2+ (1= N)22 — Qg + (1= Nzp)” = M2 + (1= 1)22 = N2w, — 20(1 — Nwaz, — (1 — A)22,
=A =22+ (1= —(1=N)Hz2 =201 = Nwaz,
= (A= A)w2 + (A= 22)22 —2(\ — N)w, 2, by (1).
But then,
w2 + (1= 022 — Qg + (1= N zp)” = (A= A2) (w2 = 2wpz, + 22) = (A = A2)(wy — 2,)° > 0.
The same argument can be repeated for w, and z,. So
M (Waywy) + (1= A f (20, 2y) = Aw2 +w2) + (1= N (22 +22) > (Mwg + (1= Nz) + (wy + (1= N)z,)?
= f(Awz + (1 = Nz, Awy + (1 — X)zy).



