Bulgarian Mathematical Olympiad 1973, Ill Round

First Day

1. In alibrary there are 20000 books ordered on the shelvesdh a way that on
each of the shelves there is at least 1 and at most 199 bootsge Erat there
exists two shelves with same count of books of them.

(L. Davidov)

2. Find the greatest common divisor of the numbers:

on+1

02 4 92 11 92 4 0% g 2 o2 g
(Hr. Lesov)

3. Find all finite setdM of whole numbers that have at least one element and have
the property: for every elementc M there exists elemenyte M for which the
following equality is satisfied: ¥ + 3 < 8y. (Iv. Prodanov)

Second day

4. Prove thatihis a random natural number aods number satisfying the condi-
tion: 0< a < T, then:

L . 1 1
sinasin2a ---sinnd < — ———+
n"sin” 5

(L. Davidov)
5. Through the center of gravity of the triangd&C is drawn a line intersecting the
sidesBC andAC in the pointsM andN respectively. Prove that:
[AMN] + [BMN] > g[ABC]

When does equality holds? (Hr. Lesov)

6. In a sphere with radiR is inscribed a regular n-angled pyramid. The angle
between two adjacent (neighboring) edges is equall—?&. Express the ratio
between the volume and the surface of the pyramid as a fumicti® andn.
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