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Rearrangement Inequality Let (ax) and (bg) be finite sequences of real numbers of length n
such that a1 < as < ... <ap, by <by < ... <b,. Let (By) be a permutation of (b;). Then

a1b1 + a2b2 + ...+ anbn Z a131 + CLQBQ + ...+ G,an Z albn + agbn,1 + ...+ (Lnbl.

1. * Prove the rearrangement inequality.
2. Use the rearrangement inequality to prove AM-GM.
3.  Use the rearrangement inequality to prove Cauchy-Schwarz.

4. Let z;,y;(i = 1,2,...,n) be real numbers such that
X1 >3 22 xpand Y1 > Y2 2> -0 2 Ype

Prove that if z1, 29, - -, 2z, is any permutation of yi,ys, - - -, yn, then
n n

Z(Z'z - yi)2 < Z(x’ — Zi)Q.
i=1

i=1

5.  Prove that for a,b,c > 0,

a? b2 2 at+b+ec
+ + > .
b+c c+a a+bd 2

6. Let a,b, c be positive real numbers such that abc = 1. Prove that

1 n 1 n 1 3
at(b+c¢) b¥c+a) Ala+d)




