HW 2

Suppose that a, b, ¢ are positive numbers. Prove that:
e (a+b)(b+c)(c+ a) > 8abe.
o a?b? +b%c® + c?a® > abc(a + b+ c).
e Ifa+b+c=1, then ab+ bc+ ca < %

For 0 < a < b, show that

(n+1)(b—a)a™ <b"™ —a" ™ < (n+1)(b—a)b".

If @, b, ¢ are positive numbers, prove that
(a®b 4 b*c+ c*a)(a’c + b*a + c2b) > 9a?b?c.

Suppose a1, . ..,a, are positive numbers and by, ..., b, is a rearrangement of ay, ..., a,. Show that
aq ag Qp
—+ =+ -+ —2>n
by b2 bp —

For each integer n > 2, prove that
o nl < (2,
e I X3x5x--x(2n—1)<n™
o Let z; >0 fori=1,2,...,n, and let p1,ps,...,p, be positive integers. Prove that

(aPrab? .. ghe )/ (Prtten) < P11t .- Prn

Pt +pn
e Prove the same result as in the previous part holds even when the p;’s are positive rational
numbers.
Use Cauchy-Schwarz inequality to prove the following:
e If p1,....pn,21,...,T, are 2n positive numbers,

(P11 + -+ ppwn)® < (pr+ - +pa) (P15 + -+ + pazl).
e If a, b, c are positive numbers,
(a®b+ b*c + c*a)(ab® + bc? + ca?) > 9a*b*c?.
Prove that for 0 < a < 1,
(1+2)* <1+ ax, x> —1.

How should the inequality go when a < 0, or when a > 17
Prove that

x x(x +
7 < loe(l A T2
Ttz <log(l+z) < 2t 1)

Prove that




