4-th Baltic Way
Riga, Latvia— November 13, 1993

1. Suppose that the three-digit decimal numiagesaz andazazay, with a; andas
different and nonzero, have the property that their squanefive-digit numbers
of the formbybybsbsbs andbsbsbsbsb;. Find all such three-digit numbers.

2. Do there exist integes> b > 1 such that for each positive intedethere is a
positive integen for whichan+ b is ak-th power of an integer?

3. A positive integer will be called “interesting” if it is arpduct of two (not nec-
essarily distinct) prime numbers. What is the greatest rarmolb consecutive
positive integers all of which are “interesting”?

4. Find all integers for which
25+ /625 e 25 /625 0
2 4 2 4

5. Prove than?—n® —n* 4 1 is divisible by 2 for any odd positive integer.

is an integer.

6. Two functionsf,g from the interval 2, 4) into itself satisfyf (g(x)) = g(f(x)) =
x andf(x) - g(x) = ¥ for all x. Prove thatf (3) = g(3).

7. Find all integral solutions of the system
= y*
2=
X+y+z=20.

8. Compute the sum of all positive integers whose digits farstrictly monotone
sequence.

9. Solve the system of equations:

X = y+y
Y = 242
2 = t+td
t5 = x+x5

10. Letas,a,...,ay andby, by, ... b, be two finite sequences of real numbers, and
leta),...,a; andby, ..., by, be the rearrangements of these sequences in the in-
creasing order. Prove that

max |a; — bi| > max|al — b/|.
1§iSn|a+ I|_1§i§n|a' |
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

An equilateral triangle is divided int& congruent equilateral triangles. A spider
stands at one of the vertices, a fly at another. Alternateti @athem moves to
a neighbouring vertex. Show that the spider can always ¢htcfly.

There are 13 cities in a certain kingdom. Some pairs @scére connected by
a two-way direct bus, train or plane route. What is the leassible number of
routes, if for any two means of transportation one can go famy city to any
other using routes of these two types only?

An equilateral triangle is divided into 100 congruertiéeral triangles. What
is the greatest number of vertices of small triangles thatbeachosen so that no
two of them lie on a line parallel to a side of the large trial

A square is divided into 16 equal squares, obtaining #&rdit vertices. What
is the least number of vertices that must be removed, so thidur remaining
vertices are the vertices of a square with sides paralldldsides of the initial
square?

On each face of two dice some positive integer is writt€he two dice are
thrown and the numbers on the top faces are added. Can ocetbeléntegers
on the faces so that the possible sums aB42. ..,13, all equally likely?

Two disjoint circles of radius are drawn in the plane. A line meets the first
circle at pointsA, B and the other aE, D so thatAB = BC = CD = 14. Another
line intersects the circles at poinEs F andG, H respectively, so thaEF =
FG = GH = 6. Find the radius.

Three pairwise non-parallel lines are given in the plarf@ee points are mov-
ing along these lines with different non-zero velocitiese @n each line. Is it
possible that at no moment are the three points collinear?

In triangleABC with AB = 15, BC = 12 andCA = 13, the mediaAM and bi-
sectorBK intersect at poin©O, whereM andK are onBC andAC respectively.
Prove that ifL is the orthogonal projection @ ontoAB, then/OLK = ZOLM.

A convex quadrilateradBCD is inscribed in a circle with the cent&®. The
angles/AOB, /BOC, ZCOD andZDOA, taken in some order, are equal to the
angles of the quadrilaterABCD. Show thatABCD is a square.

A tetrahedron is said to lgmod if all its edges are equal and all its vertices lie
on the boundary of a unit cube. Find all possible volumes af@getrahedron.
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