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Petr Mitrichev Contest 3 (including problems by Michael Levin and Irina Shitova)
Petrozavodsk, September 1, 2007

Problem B. Necessary Coins
Input file: stdin

Output file: stdout

Time limit: 1 second
Memory limit: 256 megabytes

Vasya has been on vacation on Mars. He’s a big fan of foreign coins, and thus has collected exactly
one martian coin of each denomination, for a total of n coins: a1 martian dollars, a2 martian dollars,
etc, an martian dollars. Unfortunately, he couldn’t stand ordering the Pan Galactic Gargle Blaster at
the Starport, and has to pay for it — it costs x martian dollars. Vasya is wondering which of his coins
are absolutely necessary to do so (i.e., he is forced to abandon them). They don’t offer change at the
Starport Mars.

Input

The input file contains two integer numbers n and x (1 ≤ n ≤ 200, 1 ≤ x ≤ 104), followed by n distinct
integer numbers ai (1 ≤ ai ≤ x).

Output

On the first line of output, print the amount of denominations of coins that appear in any subset that
sums to x martian dollars. On the second line of output, print the denominations themselves, in any
order, separated with single spaces. It is guaranteed that there exists at least one way to pay x martian
dollars with the given coins.

Example

stdin stdout

5 18

1 2 3 5 10

2

5 10
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Petrozavodsk Summer Training Camp 2009
Petr, Michael Levin and NSI Contest (aka Petr Mitrichev Contest 5), Saturday, August 29, 2009

Problem C. Greatest Greatest Common Divisor
Input file: standard input

Output file: standard output

Time limit: 1 seconds
Memory limit: 256 megabytes

Andrew has just made a breakthrough in sociology: he realized how to predict whether two persons
will be good friends or not. It turns out that each person has an inner friendship number (a positive
integer). And the quality of friendship between two persons is equal to the greatest common divisor of
their friendship number.

That means there are prime people (with a prime friendship number) who just can’t find a good friend,
and. . .Wait, this is irrelevant to this problem.

You are given a list of friendship numbers for several people. Find the highest possible quality of friendship
among all pairs of given people.

Input
The first line of the input file contains an integer n (2 ≤ n ≤ 100 000) — the number of people to process.
The next n lines contain one integer each, between 1 and 1 000 000 (inclusive), the friendship numbers of
the given people. All given friendship numbers are distinct.

Output
Output one integer — the highest possible quality of friendship. In other words, output the greatest
greatest common divisor among all pairs of given friendship numbers.

Sample input and output
standard input standard output

4

9

15

25

16

5
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Petr Mitrichev Contest 3 (including problems by Michael Levin and Irina Shitova)
Petrozavodsk, September 1, 2007

Problem I. Fast Typing
Input file: stdin

Output file: stdout

Time limit: 0.5 seconds
Memory limit: 256 megabytes

Vasya has little experience in typing, thus he has to look at the keyboard to locate the necessary keys,
and still makes typos while doing so. For simplicity sake, we’ll assume that the only type of typo he
makes is replacing a character by another one. To correct those, he employs the following strategy: from
time to time, he looks at the screen, and if there is any typo in the text, he removes all the characters
from the end of the text to the first typo he made inclusive (i.e., he leaves only the correct part of the
text intact) by pressing ‘backspace’ key several times, and continues typing from that position again.

Pressing any key (including ‘backspace’) takes 1 unit of time, and looking at the screen takes t units of
time. Given the probabilities of making an error for each character in the text, compute the minimal
possible expected time to type the entire text correctly (including verifying that by looking at the screen
in the end and noticing no typos).

The text is n characters long, and the probability of mistyping i-th character is equal to ai.

Input

The input file contains two integer numbers n and t (1 ≤ n ≤ 3000, 1 ≤ t ≤ 106), followed by n real
numbers ai (10−5 ≤ ai ≤ 1

2).

Output

Output one real number — the minimal possible expected time. Your answer will be considered correct
if it is within 10−6 relative error of the exact answer.

Example

stdin stdout

3 1

0.00001 0.5 0.00001

8.000080000800008
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Petrozavodsk Summer Training Camp 2009
Petr, Michael Levin and NSI Contest (aka Petr Mitrichev Contest 5), Saturday, August 29, 2009

Problem F. Digits Permutation
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 256 megabytes

Andrew has just made a breakthrough in the world of number 17: he realized that it’s rather easy to
permute the digits in almost any given number to get a number divisible by 17.

You are given a positive integer n. You must find a permutation of its digits that is divisible by 17.

Input
Input file contains single integer n, 1 ≤ n ≤ 1017.

Output
Output any permutation of digits of n that is divisible by 17. The output permutation may not start
with a zero. If there is no such permutation, output −1.

Sample input and output
standard input standard output

17 17

2242223 2222342

239 -1
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Petrozavodsk Summer Training Camp 2009
Petr, Michael Levin and NSI Contest (aka Petr Mitrichev Contest 5), Saturday, August 29, 2009

Problem K. Treediff
Input file: standard input

Output file: standard output

Time limit: 1 seconds
Memory limit: 256 megabytes

Andrew has just made a breakthrough in complexity theory: he thinks that he can prove P = NP if he
can get a data structure which allows to perform the following operation quickly. Naturally, you should
help him complete his brilliant research.

Consider a rooted tree with integers written in the leaves. For each internal (non-leaf) node v of the tree
you must compute the minimum absolute difference between all pairs of numbers written in the leaves of
the subtree rooted at v.

Input
The first line of the input file contains two integers n and m — overall number of nodes in the tree and
number of leaves in the tree respectively. 2 ≤ n ≤ 50 000, 1 ≤ m < n. All nodes are numbered from 1
to n. Node number 1 is always the root of the tree. Each of the other nodes has a unique parent in the
tree. Each of the next n− 1 lines of the input file contains one integer — the number of the parent node
for nodes 2, 3, . . . , n respectively. Each of the last m lines of the input file contains one integer ranging
from −1 000 000 to 1 000 000 — the value of the corresponding leaf. Leaves of the tree have numbers from
n−m+ 1 to n.

Output
Output one line with n − m integers: for each internal node of the tree output the minimum absolute
difference between pairs of values written in the leaves of its subtree. If there is only one leaf in the
subtree of some internal node, output number 231 − 1 for that node. Output the answers for the nodes
in order from node number 1 to n−m.
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