3-rd International Mathematical Olympiad
Budapest — Vleszprem, Hungary, July 6—16, 1961

First Day

1. Solve the following system of equations:

X+y+z = a
Xy +Z = b
y = 72,

wherea andb are given real numbers. What conditions must holéiandb for
the solutions to be positive and distinct? (Hungary)

2. Leta, b, andc be the lengths of a triangle whose are&.i®rove that
a®+b%+c% > 4SV3.

In what case does equality hold? (Poland)

3. Solve the equation cbs— sinx = 1, wheren is a given positive ini@g¢garia)

Second Day

4. In the interior of AP,P,P; a pointP is given. LetQi, Q2, andQs respectively
be the intersections &Py, PP,, andPP; with the opposing edges akP;P,Ps.
Prove that among the ratid®; /PQ1, PP,/PQ,, andPP;/PQj3 there exists at
least one not larger than 2 and at least one not smaller than(®R Germany)

5. Construct a triangl&BC if the following elements are giverARC = b, AB = ¢,
and /AMB = w (w < 90°), whereM is the midpoint ofBC. Prove that the
construction has a solution if and only if

btang) <c<b.
2
In what case does equality hold? (Czechoslovakia)

6. A planec is given and on one side of the plane three noncollinear péinB,
andC such that the plane determined by them is not parallel Tthree arbitrary
pointsA’, B, andC’ in € are selected. Ldt, M, andN be the midpoints oAA/,
BB', andCC’, andG the centroid ofALMN. Find the locus of all points obtained
for GasA', B', andC' are varied (independently of each other) aqResania)

The IMO Compendium Group,
D. Djukic, V. Jankovic, I. Mati¢, N. Petrovit
www.imomath.com

www.imomath.com



