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Izbor zadataka sa Moskovskih matematičkih olimpijada.

[image: image1.png]12.2.7-8.1. There are 12 points on a circle. Four checkers, one red, one yellow, one green and one blue
sit at neighboring points. In one move any checker can be moved four points to the left or right, onto the
fifth point, if it is empty. If after several moves the checkers appear again at the four original points, how
might their order have changed?

12.2.7-8.2. Consider two triangles, ABC and DEF, and any point O. We take any point X in AABC
and any point Y in ADEF and draw a parallelogram OXY Z. See Fig. 10. Prove that the locus of all
possible points Z form a polygon. How many sides can it have? Prove that its perimeter is equal to the sum
of perimeters of the original triangles.

12.2.7-8.3. Consider 13 weights of integer mass (in grams). It is known that any 6 of them may be
placed onto two pans of a balance achieving equilibrium. Prove that all the weights are of equal mass.

12.2.7-8.4. The midpoints of alternative sides of a hexagon are connected by line segments. Prove that
the intersection points of the medians of the two triangles obtained coincide.




[image: image2.png]12.2.9-10.3. What is a centrally symmetric polygon of greatest area one can inscribe in a given triangle?

12.2.9-10.4%. Prove that a number of the form 2" for a positive integer n may begin with any given
combination of digits.

12.2.9-10.5. Two squares are said to be juztaposed if their intersection is a point or a segment. Prove
that it is impossible to juxtapose to a square more than eight non-overlapping squares of the same size.




[image: image3.png]13.1.7-8.1. On a chess board, the boundaries oI the squares are assumed to be black. Draw a circle ot
the greatest possible radius lying entirely on the black squares.




[image: image4.png]13.1.9-10.1. Let A be an arbitrary angle; let B and C be acute angles. Is there an angle z such that
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[image: image5.png]13.1.9-10.2. Two triangular pyramids have common base. One pyramid contains the other. Can the
sum of the lengths of the edges of the inner pyramid be longer than that of the outer one?

13.1.9-10.3. Arrange 81 weights of 12, 22, ..., 812 (all in grams) into three piles of equal mass.




[image: image6.png]13.1.9-10.5. We are given n circles O, Os, ..., Oy, passing through one point O. Let A4y, ..., A,
denote the second intersection points of O; with Oz, O with Os, etc., O,, with O1, respectively. We choose
an arbitrary point B; on O; and draw a line segment through A; and B; to the second intersection with
O, at Bsg, then draw a line segment through As and B; to the second intersection with Og at Bs, etc., until
we get a point B, on O,. We draw the line segment through B, and A, to the second intersection with
O1 at B,11. If B and Ay coincide for some k, we draw the tangent to Oy through Ay until this tangent
intersects Og11 at Bgy1. Prove that B, coincides with B;.




[image: image7.png]13.2.7-8.4%. On a circle, 20 points are chosen. Ten non-intersecting chords without mutual endpoints
connect some of the points chosen. How many distinct such arrangements are there?




[image: image8.png]13.2.9-10.1. In a convex 1950-gon all diagonals are drawn, dividing it into smaller polygons. What is
the greatest number of sides can these polygons have? (Cf. Problem 13.2.7-8.1.)

13.2.9-10.2. The numbers 1, 2, 3, ..., 101 are written in a row in some order. Prove that it is always
possible to erase 90 of the numbers so that the remaining 11 numbers remain arranged in either increasing
or decreasing order.

13.2.9-10.3. A spatial quadrilateral is circumscribed around a sphere. Prove that all the tangent points
lie in one plane.

13.2.9-10.4. Is it possible to draw 10 bus routes with stops such that for any 8 routes there is a stop
that does not belong to any of the routes, but any 9 routes pass through all the stops?




[image: image9.png]14.1.9-10.1. Find the first three figures after the decimal point in the decimal expression of the number
0.123456789101112...495051
0.515049...121110987654321°





[image: image10.png]14.2.7-8.6. Dividing z'%! — 1 by P(z) = z* + 2% + 22% + z + 1 one gets a quotient and a remainder.
Find the coefficient of 214 in the quotient.




