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Day 1

1 Letry,rs,...,r, bereal numbers. Givennreals ay,as, ..., a, thatare not all equal to 0, suppose
that inequality

rl(xl—a1)+r2(m2—a2)+~-+rn(xn—an)S\/x%—i-m%—i-"-—l—x%—\/a%+a§+--~+a%

holds for arbitrary reals x1, xo, ..., x,,. Find the values of r{,rs,...,7,.

2 Given two circles C1, C> with common center, the radius of C5 is twice the radius of C;. Quadri-
lateral A; A3 A3 A4 is inscribed in C. The extension of 4,4, meets C, at Bj; the extension of
A1 As meets Cy, at By; the extension of A3 43 meets Cy at Bs; the extension of 4344 meets Cs
at By. Prove that P(B;B2B3B,) > 2P(A1 A3 A3Ay), and in what case the equality holds? (P(X)
denotes the perimeter of quadrilateral X)

3 Given a finite sequence of real numbers a1, as, ..., a, (x), we call a segment ay, ..., a, ;1 of
the sequence (x) a long(Chinese dragon) and a;, head of the long if the arithmetic mean of
ag,...,aps;—1 1S greater than 1988. (especially if a single item a,,, > 1988, we still regard a,, as a
long). Suppose that there is at least one long among the sequence (x), show that the arithmetic
mean of all those items of sequence (x) that could be head of a certain long individually is
greater than 1988.

Day 2

4 (1) Let a, b, c be positive real numbers satisfying (a? + b2 + ¢)? > 2(a* + b* + ¢*). Prove that
a, b, c can be the lengths of three sides of a triangle respectively.
(2) Let ay,as,...,a, be n (n > 3) positive real numbers satisfying (a? + a3 + --- + a2)? >
(n —1)(af + a3 + -+ + at). Prove that any three of ay,as,...,a, can be the lengths of three
sides of a triangle respectively.

5 Given three tetrahedrons A; B;C;D; (i = 1,2, 3), planes «;, 8;,7; (i = 1,2, 3) are drawn through
B;, C;, D; respectively, and they are perpendicular to edges A;B;, A;C;, A;D; (i = 1,2,3) re-
spectively. Suppose that all nine planes «;, 8;,v; (i = 1,2,3) meet at a point E, and points
A1, Ay, As lie on line . Determine the intersection (shape and position) of the circumscribed
spheres of the three tetrahedrons.

6 Let n (n > 3) be a natural number. Denote by f(n) the least natural number by which n is
not divisible (e.g. f(12) = 5). If f(n) > 3, we may have f(f(n)) in the same way. Similarly, if
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f(f(n)) > 3, we may have f(f(f(n))), and soon. If f(f(...f(n)...)) = 2, we call k the length

\ﬁ/—/
k times
of n (also we denote by I, the length of n). For arbitrary natural number n (n > 3), find [,, with
proof.
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