MATH CIRCLE 2/7/2009

COMBINATORICS

Problem session

Zika Perovic

1) In how many ways can you choose 4 numbers out of a list of 10 different numbers if the same number can appear more than once?

2) How many integer solutions of the equation 
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3) A store has four open checkout stands. In how many ways could six customers line up at the checkout stands?

4) Every side and every diagonal of 17-agon are colored with one of the three colors: blue, yellow or red. Prove that among the sides and diagonals of the 17-agon there are 3 of the same color that are sides of a triangle.

5) In front of a theater box office 
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people are waiting to buy one ticket each for a theater play. Ticket costs $50. m people have a $50 bill, n people have $100 bill and  
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. In how many ways can you line up the people so that nobody waits for the change, if the register is empty at the start of the process?

6) How many permutations 
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of the set 
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, and 
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7) There are 2n points on a circle. In how many ways can you connect them in pairs using chords that do not intersect?

8) In how many ways can you partition a set of 10 elements into 4 sets?

9) Let P be a set of 
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points in the plane, not all on the same line. The set of lines passing through at least two points contains at least n-lines.

10) Let X be a set of 
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be proper subsets of X, such that every pair of elements is contained in exactly one set 
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