
18-th Vietnamese Mathematical Olympiad 1980

First Day

1. Letα1,α2, . . . ,αn be numbers in the interval[0,2π ] such that the number
n

∑
i=1

(1+

cosαi) is an odd integer. Prove that
n

∑
i=1

sinαi ≥ 1.

2. Letm1,m2, . . . ,mk be positive numbers with the sumS. Prove that

k

∑
i=1

(

mi +
1
mi

)2

≥ k

(

k
S

+
S
k

)2

.

3. Let P be a point inside a triangleA1A2A3. For i = 1,2,3, line PAi intersects
the side opposite toAi at Bi. Let Ci andDi be the midpoints ofAiBi andPBi,
respectively. Prove that the areas of the trianglesC1C2C3 andD1D2D3 are equal.

Second Day

4. Prove that for any tetrahedron in space, it is possible to find two perpendicu-
lar planes such that ratio between the projections of the tetrahedron on the two
planes lies in the interval[ 1√

2
,

√
2].

5. Can the equationx3−2x2−2x + m = 0 have three different rational roots?

6. Let be given an integern ≥ 2 and a positive real numberp. Find the maximum
of

n−1

∑
i=1

xixi+1,

where thexi are nonneagtive real numbers with the sump.
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