g
.:0

& AoPSOnline

Art of Problem Solving

AoPS Community 2003 Silk Road

Silk Road Mathematics Competiton 2003
www.artofproblemsolving.com/community/c714757
by Ovchinnikov Denis

y (/[ /
Hm

1 Let ay,as, ....., asg03 be sequence of reals number.
Call ay, leading element, if at least one of expression ay; ax + agi1;ar + agr1 + agio; ... ap +
ak + 1+ agio + .... + agoos IS positive.
Prove, that if exist at least one lcading element, then sum of all leading’s elements is positive.

Official solution here (http://www.artofproblemsolving.com/Forum/viewtopic.php?f=125\
#t=365714\&p=201165\#p2011659)

2 Let s = ABEBCHAC he half-perimeter of triangle ABC. Let L and Nbe a point’s on ray's AB
and CB, for which AL = CN = s. Let K is point, symmetric of point B by circumcenter of
ABC. Prove, that perpendicular from K to N L passes through incenter of ABC.

Solution for problem here (http: //www.artofproblemsolving.com/Forum/viewtopic.php?f=
125\&t=365714\&p=201165\#p2011659)

3 Let 0 < a < b < 1 be reals numbers and
r+1—a, fO<z<b
b—a, ifz=a
g(x) = x — a, ifa<z<bd
1—a, ifz=0
T — a, ifo<z<l1

Give that there exist n+1 reals numbers 0 < zy < 1 < ... < &, < 1, forwhich ¢g["(z;) = z; (0 <
i < n). Prove that there exists a positive integer N, such that gV (z) = z forall 0 < z < 1.

(g"(z) = g(g(....(9(2))....)))
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Official solution here (http://www.artofproblemsolving.com/Forum/viewtopic.php?f=125\
#t=365714\&p=201165\#p2011659)

4 Find 3,4 z=7 Where A = {m™ : m,n € Zm,n > 2}.

Problem was post earlier here (http://www.artofproblemsolving. com/Forum/viewtopic.php?
f=67\&t=29456\&hilit=silk+road), but solution not gives and olympiad doesn't indicate, so
| post it again :blush:

Official solution here (http://www.artofproblemsolving.com/Forum/viewtopic.php?f=125\
£t=365714\&p=201165\#p2011659)
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