MATH 3974 PROBLEM SEMINAR HOMEWORK 5, DUE
NOVEMBER 6

1 (2 pts). For any z,y, z € R, prove that
97" 4 ov’ 427" > 9 4 gur 4 97z,

2 (2 pts). If ay + ag + ... + a,, = n, prove that

a%+a%+...+ai2n.

3 (2 pts). If &g > x1 > ... > x,, prove that

1
4+t ———m— >z, + 2n.
o — T Tn—1 — Tn

x0+

4 (2 pts). Prove that for any three positive numbers a1, as, as
a%—l—a%—i—a% a:{’—i—a%—i—ag
ad+ad+a3 " al+a3+ai’

5 (2 pts). Prove that for any real number z,
2% +3% -4 4+ 6" — 9" < 1.

6 (3 pts). Show that for all ay,...,a,, > 0 we have

(Z (ak>3>2 < (Z (ak>2>3.

k=1 k=1

7 (4 pts). Prove that
a +\/ S
Y+ z T+ z r+vy

8 (5 pts). Prove that

for all z,y,z > 0.

a n b n c n d > 9
b+c¢c c¢c+d d+a a+b—
for all a,b,c,d > 0.

9 (4 pts). Prove that if x1,..,2, > 1 then

n
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