2.1. THE ALGEBRAIC AND ORDER PROPERTIES OF R 15
THEOREM (Arithmetic-Geometric Mean Inequality).

Suppose a,b > 0. Then

Vab < %(a +b)
with equality holding <= a = b.
PROOF.
(1) Suppose a # b. Then \/a > 0, vb > 0, and v/a # V/b.
Thus
Va—Vb#0—=
(Va—vb)’>0—=
a—2vavb+b>0—=
—2v/avh > —(a +b) =
Vab < %(a +b)
(2) If a = b,

\/a_:\/?:|a|:a:%(Qa):%(a—i—a):%(aqu).
(3) It Vab = _{a +b)

ab=(a+b)’ =
dab = a® 4 2ab + V¥ =
0=a®—2ab+ b =
0=(a—0b?*=
0=a—b=
a =b.



