
Marking s
hemeSenior LeagueProblem 1The 
ase of a graph in whi
h all verti
es ex
ept one have degree 1: 1 pointAn indu
tion argument based on adding a vertex: 0 pointsArguments based on the 
laim that the sum of the squares is minimized for the degrees 1; 1; : : : ; 1; n−1:0 pointsProblem 2The problem statement is dedu
ed from the fa
t that BC ⊥ PQ: 1 pointProblem 4Upper boundA 
omplete proof of the bound k ≤ 3: 5 pointsA treatment of the 
ase k = 4 that does not automati
ally extend to larger values of k: 3 points (notadditive with the above)Constru
tionFor k = 1 or k = 2: 0 pointsFor k = 3: 2 pointsThe points awarded for the upper bound and the 
onstru
tion are additive.Problem 6A solution using the lifting the exponent lemma that works only for odd prime divisors of the denomi-nator: 5 pointsProblem 7The problem is solved for a 
entrally symmetri
 arrangement of the 
ies: 3 pointsProblem 8The tetrahedron used in the oÆ
ial solution is 
onstru
ted: 1 pointJunior LeagueProblem 2It is observed that the quadrilateral CQY L, or an analogous quadrilateral, is 
y
li
: 1 pointProblem 4A solution with an in
orre
t answer: 0 pointsProblem 5A solution based on 
olouring irrational numbers: 0 pointsProblem 6The 
ase of even n: 2 pointsThe 
ase of odd n: 5 pointsThe points awarded for these two 
ases are additive.Problem 7The point X ′, symmetri
 to X with respe
t toM , is introdu
ed, and the 
y
li
ity of DXMX ′ is proved:2 pointsThe lengths AM and MX are 
al
ulated: 2 pointsProblem 8An example in whi
h the greatest possible value of k is 13: 2 points


