Marking scheme
Senior League

Problem 1
The case of a graph in which all vertices except one have degree 1: 1 point
An induction argument based on adding a vertex: 0 points
Arguments based on the claim that the sum of the squares is minimized for the degrees 1,1,...,1,n—1:
0 points
Problem 2
The problem statement is deduced from the fact that BC' 1. PQ: 1 point
Problem 4
Upper bound
A complete proof of the bound k < 3: 5 points
A treatment of the case k = 4 that does not automatically extend to larger values of k: 3 points (not
additive with the above)
Construction
For k =1 or k = 2: 0 points
For k = 3: 2 points
The points awarded for the upper bound and the construction are additive.
Problem 6
A solution using the lifting the exponent lemma that works only for odd prime divisors of the denomi-
nator: 5 points
Problem 7
The problem is solved for a centrally symmetric arrangement of the flies: 3 points
Problem 8
The tetrahedron used in the official solution is constructed: 1 point
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Problem 2
It is observed that the quadrilateral CQY L, or an analogous quadrilateral, is cyclic: 1 point
Problem 4
A solution with an incorrect answer: 0 points
Problem 5
A solution based on colouring irrational numbers: 0 points
Problem 6
The case of even n: 2 points
The case of odd n: 5 points
The points awarded for these two cases are additive.
Problem 7
The point X', symmetric to X with respect to M, is introduced, and the cyclicity of DX M X' is proved:
2 points
The lengths AM and M X are calculated: 2 points
Problem 8
An example in which the greatest possible value of & is 13: 2 points



