
Japanese Mathematical Olympiad 1992

Final Round

1. Let x,y be coprime positive integers withxy > 1, and letn be an even positive
integer. Prove thatxn + yn is not divisible byx + y.

2. Let ABC be a given triangle with the area 1. LetD andE be points on sides
AB andAC respectively. LinesBE andCD intersect atP. Find the maximum
possible value ofSPDE under the conditionSBCED = 2SPBC.

3. For every positive integern ≥ 2 prove that
n−1

∑
k=1

n
n− k

·
1

2k−1
< 4.

4. Comsider anm×n matrixA satisfying the following conditions:

(1) m ≤ n;

(2) the entries ofA are zeros and ones;

(3) wheneverf : {1, . . . ,m}→{1, . . . ,n} is an injection, it holds thatAi, f (i) = 0
for somei.

Prove that there existS ⊂ {1, . . . ,m} andT ⊂ {1, . . . ,n} such that

(i) Ai j = 0 for everyi ∈ S, j ∈ T ;

(ii) |S|+ |T | > n.

5. Leta1,a2,a3,a4 be positive integers coprime ton ∈ N. Suppose that

(ka1)n +(ka2)n +(ka3)n +(ka4)n = 2n for all k = 1,2, . . . ,n−1,

where(a)n = a−n[ a
n ]. Prove that(a1)n +(a j)n = n for somej ∈ {2,3,4}.
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