Exercises in Combinatorics (II)

1. Determine the number of triangle with 
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 as vertices, where x and y are integers, and 
[image: image2.wmf]4

,

1

£

£

y

x

.

2. There are n points on a circle, with 
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. Connect any two points by a line segment, no three segments so formed meet at a point. Find the number of triangle determined by the line segments.

3. A committee formed by 9 persons, and the important documents are kept in a safe. How many locks and keys are required so that no 5 persons can open the safe, yet any 6 persons together can open the safe?

4. A coin is thrown 15 times, and the sequences of heads and tails are recorded. The numbers of appearances of pairs such as HH, HT, TH and TT are also counted. Find the number of sequences that have exactly 2 HH, 3 HT, 4 TH and 5 TT.

5. Let ABC be a triangle with 
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. A 3-sided dice is marked “A”, “B” and “C”. A point 
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 inside the triangle ABC is chosen initially, and 
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 are subsequently determined using the following rule: First 
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 is given, then the dice is thrown and “L” is recorded, here “L” is one of “A”, “B” and “C”, then 
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 is the midpoint of the segment 
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6. Partition 
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 into three disjoint subsets 
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(1) If elements of each set are listed in ascending order, adjacent elements are of different parity,

(2) Exactly one of the three smallest elements of the sets are even.

Find the number of all such partitions.

7. There are 
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 points on the plane, 
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, no three are collinear and no four are concyclic. Show that one may form a circle using three points, so that n points lie in the circle and other n points outside.

8. A and B are two finite point sets with 
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, and any three points from 
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 are not collinear. Suppose one of the sets is of size larger than 5, show that one may form a triangle using only points in A or B, and its interior does not contain any point of the other.

9. There are 100 points on the plane and no three are collinear, form all possible triangle with vertices from these points. Show that at most 70% of all the triangles are acute.

10. Given n convex regions such that every three regions have common points. Show that all regions have common points.
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