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1. Let a, b, c be positive reals. Prove that

a

b+ c
+

b

c+ a
+

c

a+ b
≥ 3

2
.

2. Let Sn be the set of all sums
n∑

k=1

xk, where n ≥ 2, 0 ≤ x1, x2, . . . , xn ≤ π/2 and

n∑
k=1

xk = 1.

a) Show that Sn is an interval.
b) Let ln be the length of Sn. Find lim

n→∞
ln.

3. Compare tan sin(x) and sin tan(x) for all x ∈ (0, π/2).

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

1

a3 (b+ c)
+

1

b3 (c+ a)
+

1

c3 (a+ b)
≥ 3

2
.

Hard nuts

5. Let n be a positive integer and let x1 ≤ x2 ≤ · · · ≤ xn be real numbers. Prove that n∑
i,j=1

|xi − xj |

2

≤ 2(n2 − 1)

3

n∑
i,j=1

(xi − xj)2.

Show that the equality holds if and only if x1, . . . , xn is an arithmetic sequence.

6. Suppose that a, b, c are real numbers in the interval [−1, 1] such that

1 + 2abc ≥ a2 + b2 + c2.

Prove that
1 + 2(abc)n ≥ a2n + b2n + c2n.

for all positive integers n.


