17-th International Mathematical Olympiad
Burgas — Sofia, Bulgaria, 1975

First Day — July 7

1. Letxy > Xp > --- > xpandy; >y, > --- >y, be twon-tuples of numbers. Prove

that . .
_;(Xi —y)? < _;(Xi -z7)°

is true wherey, 2, ..., z, denoteys,y», . .., yn taken in another order.
(Czechoslovakia)

2. Letag,ap,az,... be any infinite increasing sequence of positive integersr (F
every integei > 0, g 11 > &.) Prove that there are infinitely manyfor which
positive integers,y, h,k can be found such that9 h < k < manday, = xa, +
Y- (Great Britain)

3. On the sides of an arbitrary trianghBC, trianglesBPC, CQA andARBare
externally erected such that

£PBC= {CAQ= 45",
£BCP= £QCA= 30",
£ABR= BAR= 15"

Prove thatt QRP= 90° andQR= RP. (Netherlands)

Second Day — July 8

4. LetAbe the sum of the digits of the number 4444 andB the sum of the digits
of the numbeA. Find the sum of the digits of the numk&r
(Soviet Union)

5. Is it possible to plot 1975 points on a circle with radiusoltisat the distance
between any two of them is a rational number (distances ltelve ineasured by
chords)? (Soviet Union)

6. The functionf (x,y) is a homogeneous polynomial of thth degree ik andy.
If f(1,0) =1 and for alla, b, c,

f(a+b,c)+ f(b+c,a)+ f(c+a,b)=0,

prove thatf (x,y) = (x— 2y)(x+y)" L. (Great Britain)
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