Japanese Mathematical Olympiad 1992

Final Round

1. Letx,y be coprime positive integers witly > 1, and letn be an even positive
integer. Prove that" + y" is not divisible byx+.

2. Let ABC be a given triangle with the area 1. LBtandE be points on sides
AB and AC respectively. Line8BE andCD intersect atP. Find the maximum
possible value 0&pg under the conditioscep = 2Spgac.

n—1 n 1

3. For every positive integer> 2 prove thatz — 4.
K=1

n_k 2k-1°
4. Comsider am x n matrix A satisfying the following conditions:

(1) m<n;
(2) the entries oA are zeros and ones;

(3) wheneverf : {1,...,m} — {1,...,n}is aninjection, it holds tha; ;; =0
for somei.

Prove that there exi€C {1,...,m} andT C {1,...,n} such that

(i) Aj=0foreveryieS jeT,
(i) [SI+[T|>n.

5. Letas,ap,as, a4 be positive integers coprime toc N. Suppose that
(kag)n+ (kag)n + (kag)n+ (kagy)n=2n forallk=1,2,...,.n—1,

where(a), = a—n[2]. Prove thata;)n + (aj)n = n for somej € {2,3,4}.
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