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2009-2010 Puzzle Contest #5
Solutions

Parents and Grandparents Puzzle Solutions:

1. THE FRACTIONAL CASE
WHAT NATURAL numbers N can be written as ni + ni + ni + -+ ﬁ, where
1 2 3

ni19
n4,My,N3, ..., Nq19 are natural numbers? 50 points

Answer: All the natural numbers from [1; 7140]
Solution: The biggest number which can be written as above is Ny, =1+ 2+ 3 + -4 119 = 7140. It can be obtained for
n =1,n, =1,n3 =1,..,n119 = 1. The number 119 can be obtained for n; = 1,n, = 2,n3 = 3, ...,ny19 = 119. Let be k <

1 1 1 1 1,2 k=1 k
119 - somenumber. Thenk=1+1+1+ -+ 1+n—k+1+n—k+1+n—k+1+m+n—k+1 —I+E+ "'+E+m
(k=1) (n—l+1)
k+1 119
e Tt mes It means N can be any natural number less than 119. 1f 119 < k < 7140, then k = 119 +
1184+ 4+ (U+1)+1+1+1+--+1 forsomenatural .Sony =1,n, =2,..,my =1, nyyq =nyyp =+ = Nygg =

l
1. It means N can be any natural number between 119 and 7140. And finally N € [1; 7140]

2. & CONVEX POLYGON...

ALL POSSIBLE DIAGONALS are drawn in some n-side convex polygon. There are no
three among them having the same intersection point within the polygon. What is the
relationship between n and a number of all possible intersection points of diagonals within the
polygon? 30 points

nn—1)n-2)(n-3) . .
Answer: N = 22 . Here are N — the number of points, n — the number of diagonals

Solution: Every intersection point can be formed by two intersected diagonals only. Four ends of those diagonals are vertices of
n-side convex polygon and can form exactly one convex quadrilateral. Hence the number of intersection points is equal to the
number of convex quadrilaterals which are formed by all possible vertices of the initial polygon. It is the number of

combination of 4 out of n, e.g. Cit = nD@®-2)®@-3) pjease note that the sentence “There are no three among them having

4!
the same intersection point within the polygon” is important for the solution(for example, check the regular hexagon) .

3. “SERIOUS” DIVISION
EVERY LETTER of the Cryptogram

AHHAAH _ g7 t decimal dicit
—_— = represents a non-zero aecimal aigl
JOKE P g

uniquely. What is JOKE? 20 points

Answer: JOKE=5169.

AHHAAH AH(10001) AH-73-137

i TATR— _ - = _ 377337
Solution: JOKE= = 100+ —— 100 + ———— .Then HA = 73. Hence JOKE =

73

= 5169



