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Tueorem. If x;, >0 for k=1,2,...,n then we have the following inequality:
xl>x,(2x5 —x;)(3x3— 2x,) *+ (nx, — (n—1)x,_,)
with equality if and only if x, =x,= *++ =x,.

Proof. We first prove that if x; > 0, then
k k—
w2 (kxg = (k= D)y (1)
with equality if, and only if, x; = x;_,. If x; >, _,, then
bV k20 b af Tl 4+ kTl ko)

and if x; <x,_, the inequality is reversed. In either case

xf —xfoy 2 kT (x — 1), (2)
with equality if and only if x; = x,_,. Clearly, (1) follows from (2). We now substitute
k=n,n—1,...,2, successively into (1), to get

12 xy(2%5 —x1) (323 — 2x5) + -+ (nx, — (n— D)x,_y) (3)

with equality if, and only if, x, =x,_, (k=2,...,n).

Remark. If a; >0 for k=1,2,...,n then the Arithmetic-Geometric Mean In-
equality

1/n(a;+ag+ - +an)2n‘/a1a2...an (4)

is obtained by substituting x; = 1/k(a, + a, + - -+ +a;) into (3). Equation (4) holds
with equality if and only if ¢, =ay= -+ =a,,.






