8-th International Mathematical Olympiad
Sofia, Bulgaria, July 3—13, 1966

First Day

1. Three problems#, B, andC were given on a mathematics olympiad. All 25
students solved at least one of these problems. The numtmuadénts who
solvedB and notA is twice the number of students who sol@dnd notA. The
number of students who solved olys greater by 1 than the number of students
who along withA solved at least one other problem. Among the students who
solved only one problem, half solvéd How many students so{ged er@#ion)

2. If a, b, andc are the sides and, 3, andy the respective angles of the triangle
for whicha+ b = tan)(atana + btang), prove that the triangle is {soaagiep

3. Prove that the sum of distances from the center of themisphere of the regular
tetrahedron to its four vertices is less than the sum of wists from any other
point to the four vertices. (Bulgaria)

Second Day

4. Prove the following equality:

! ! ! + = cotx— cot2'x
sinx  sindx  sin& sin2x ’
wheren € N andx ¢ 11/ 2* for everyk € N. (Yugoslavia)

5. Solve the following system of equations:

|ag — ag|X2 +|ag — aglxz + a1 — ay|xq = 1,
|ag —ag|xq + |a — ag|x3 +[az — au|xs = 1,
|ag —ay|x1 +[ag — ag|x + |ag — au|xq = 1,
|ag — ag|xy + [ag — az|x2 + [ag — aglxz = 1,

whereas, ay, as, andas are mutually distinct real numbers.
(Czechoslovakia)

6. LetM, K, andL be points on(AB), (BC), and(CA), respectively. Prove that the
area of at least one of the three trianglelIAL, AKBM, andALCK is less than
or equal to one-fourth the area AfABC. (Poland)
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