
V Zhautykov Olympiad on Mathemati
s, Physi
s and Informati
s, Day 1Almaty, Friday, January 16, 2008Problem A. The Very Hard OneInput �le: veryhard.inOutput �le: veryhard.outTime limit: 2 se
ondsMemory limit: 256 megabytesPositive integer A is a divisor of an integer B if B 
an be divided by A without remainder. For example, 15 has 4divisors: 1, 3, 5, 15. Your task is to determine whether the number of divisors of a given integer is even or odd.InputThe �rst line of the input �le 
ontains one integer number N (1 ≤ N ≤ 100). The se
ond line 
ontains N integers
Xi (1 ≤ Xi ≤ 1018). Numbers in the line are spa
e-separated.OutputThe only line of the output �le must 
ontain N numbers separated by spa
es. The i-th number should be 0, if thenumber of divisors of Xi is even, and 1 otherwise.Example veryhard.in veryhard.out24 5 1 0
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V Zhautykov Olympiad on Mathemati
s, Physi
s and Informati
s, Day 1Almaty, Friday, January 16, 2008Problem B. Robots and Oil Transportation SystemInput �le: robots.inOutput �le: robots.outTime limit: 2 se
ondsMemory limit: 256 megabytesIn some 
ountry there is a huge oil transportation system. The system 
onsists of 
ontrol stations. Some pairs ofstations are 
onne
ted by pipes.System is 
onne
ted, so there is a path via pipes from ea
h 
ontrol station to ea
h other 
ontrol station. But thereare some pipes su
h that if they will broke, the system will be
ome not 
onne
ted. These pipes are 
alled magistral.It's guaranteed that there is at least one magistral pipe.The 
ompany has bought two robots for maintaining magistral pipes. After re
eiving a 
ommand, some magistralpipe will be 
hosen and both robots start to move to di�erent ends of this pipe. Arrival time is the time neededfor robot that will arrive to its destination later.Robots are moving along pipes. They pass one unit of length in one unit of time. At the moment of re
eiving the
ommand robots are lo
ated on the given 
ontrol stations (may be di�erent).Write a program that will determine a magistral pipe su
h that robots' arrival time is minimal possible.InputFirst line of the input �le 
ontains two integer numbers N (2 ≤ N ≤ 100 000) and M (2 ≤ M ≤ 100 000) � numberof 
ontrol stations and pipes.Ea
h of the next M lines 
ontains three integers: numbers of two 
ontrol stations and length of the pipe 
onne
tingthem. Length of the pipe does not ex
eed 1000.
(M + 2)-th line 
ontains two integers: numbers of the 
ontrol stations where robots are lo
ated at the moment ofre
eiving 
ommand.OutputOutput the only one number � minimal time robots' arrival time to a magistral pipe.Example robots.in robots.out8 111 2 31 3 51 4 83 4 42 4 34 5 25 6 95 7 36 7 46 8 57 8 63 6

7
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V Zhautykov Olympiad on Mathemati
s, Physi
s and Informati
s, Day 1Almaty, Friday, January 16, 2008Problem C. SymmetryInput �le: symmetry.inOutput �le: symmetry.outTime limit: 2 se
ondsMemory limit: 256 megabytesGiven a point p and a line L on the plane, the re�e
tion of p against L is a point p′ su
h that the segment pp′ isperpendi
ular to L and its middle point is on L. If p is on L, then p′ = p.
Given a set of points on the plane, the axis of symmetry is a line on the plane su
h that the re�e
tion of any pointof the set against that line gives a point from this set. In this problem you are given a set of points on the plane,and you must de
ide whether there exists at least one axis of symmetry or not.Be
ause of using real numbers, you may assume that the axis of symmetry is a line L su
h that for any point ofthe set p its re�e
tion p′ against the line L lies within 10−6 distan
e of some point of the set.InputThe input 
ontains several test 
ases. The �rst line of ea
h input �le 
ontains an integer K (1 ≤ K ≤ 10) indi
atingthe number of test 
ases. The �rst line of ea
h test 
ase 
ontains an integer N indi
ating the number of points inthe set (1 ≤ N ≤ 100 000). Ea
h of the next N lines des
ribes a single point of the set using two real numbers
X and Y separated by a single spa
e (−10 000 ≤ X, Y ≤ 10 000), these numbers represent the 
oordinates of thepoint on the plane. You may assume that no two points of ea
h test 
ase have the same lo
ation. It is guaranteedthat the total sum of values of N for all test 
ases does not ex
eed 200 000.OutputFor ea
h test 
ase output a single line YES if there exists at least one axis of symmetry for the provided set ofpoints, or NO otherwise.Example symmetry.in symmetry.out34-10 010 010 1010 -104-10 010 110 10.510 -10.56-1000 30-100 20-10 101000 30100 2010 10

YESNOYES
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