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PROBLEM



For a positive infeger m denote by S(m) and P(m) the sum and product respectively, of the
digits of m. Show that for each positive integer n, there exist positive integers a4, a,

satisfying the following conditions:
< :--<S§fa,) and S(a;) =P(a;31) (i=1,2,..., n).

denote by ERRA digit = Olympiad E#
product = condition AR

respectively 2 Bl;{ERI committee ZEE
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ANswer:

Solution. Let k£ be a sufficiently large positive integer. Choose for each i = 2,3,...,n,
a; to be a positive integer among whose digits the number 2 appears exactly k 4+ ¢ — 2 times

“and the number 1 appears exactly 2Fi-1 — 2(k 4 4 — 2) times. and nothing else. Then, we

= 25+—1 and P(a;) = 2""2 for each i, 2 < i < n. Then, we let a; be a positive
integer among whose digits the number 2 appears exactly £ + n — 1 times and the number

1 appears exactly 2k — 2(k +n — 1) times, and nothing else. Then, we see that a, satisfies
Sa1 = 2% and Pal = 2Fn=1 " Quch a choice of a; is possible if we take k to be large

enough to satisfy 2% > 2(k +n — 1) and we see that the numbers ay, ..., a, chosen this way
satisfy the given requirements.




PROBLEM



JRX : Problem 2. Let S = {1,2, ...,

2014}. For each non-empty

subset T € S, one of its members is chosen as its representative.

Find the number of ways to assign representatives to all non-
empty subsets of S so that if a subset D € S is a disjoint union of
non-empty subsets A, B, C € S, then the representative of D is also

ne representative of at least
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PROBLEM



all positive integers n any interger k

exist an integer a
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PROBLEM 4.



Let n and b be positive integers. We say n is b-discerning
If there exists a set consisting of n different positive

Integers less than b that has no two different subsets U
ne sum of all elements in U equals the




&N - bR IEEH 2nE—{Eb-discerning B E7FEn{E/\ bRy

HEFPEFNES ) AMEEEFSE BMFEU - VIEAHSE

E100-discerning

vakiig bl

>



PROBLEM



QUESTION:
















SOLUTION:
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