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The Arithmetic-Geometric mean inequality: if a,, a,, ...,a,>0,

ai +az+- -+ ay

n

2 Valag ey,

where the equality holds if, and only if, all the @:’s are equal.

Base Case: For n = 2 the problem is equivalent to

(a1 +a2)* > 4a1as, which is equivalent to (@1 — a2)” = 0,




Induction Hypothesis: Assume the statement is true for n-1.

Proof: Without lost of generality assume that
ay < az < -+ < ap,

Let (7 be the geometric mean & := Vaiaz - an Then it
follows that

a1 = G < ay,, Note that since

aja,
ay + a, = G + G
aja,  ai |
n-_ 9 = S\ —dyn n = S\~ n >
ai+a, -G = G(G an) + (an — G) G(G at)a, —G) >0




By the induction hypothesis

ag+ -+ 4 a,_y + Uz

n—1

aa,,

az+:-Fan1+ —= > (n—-1)G

ag+---+an_1+%“+G>G

n

it follows that

art+az+---+ay

n

> G

G > "YGn)G =G



