
XIX Open Cup named after E.V. Pankratiev
Stage 15, Grand Prix of China, Division 2, Sunday, March 10, 2019

Problem A. Array
Input file: standard input

Output file: standard output

Time limit: 5 seconds
Memory limit: 256 mebibytes

Chiaki has an array of integers a1, a2, . . . , an. Chiaki can replace an element ax to another integer y. Let the

resulting array be b1, b2, . . . , bn. Chiaki would like to know the minimum value of |ax − y|+
n∑

k=1

k · ck, where ck is

the number of distinct integers in b1, b2, . . . , bk.

Input

There are multiple test cases. The first line of the input contains an integer T , indicating the number of test cases.
For each test case:

The first line contains an integer n (1 ≤ n ≤ 106) — the length of the array.

The second line contains n integers a1, a2, . . . , an (1 ≤ ai ≤ 109).

It is guaranteed that the sum of n in all test cases will not exceed 106.

Output

For each test case, output an integer in a single line, denoting the answer.

Example

standard input standard output

1

4

1 2 3 4

22
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Problem C. Cut the Plane
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 256 megabytes

There are n distinct points on the plane, any three of which are not colinear.

You are asked to use dn2 e distinct lines passing through no given points to cut the plane into pieces such that no
two given points lie in the same piece.

Input

There are multiple test cases. The first line of the input contains an integer T , indicating the number of test cases.
For each test case:

The first line contains an integer n (1 ≤ n ≤ 100) — the number of points.

Each of the following n lines contains two integers x and y (−1000 ≤ x, y ≤ 1000) describing a point on the plane.

It is guaranteed that there always exists a solution for each test case and the sum of n in all test cases will not
exceed 105.

Output

For each test case, output dn2 e lines describing a solution.

Each line contains four integers x1, y1, x2 and y2 representing a line passing through (x1, y1) and (x2, y2), where
(x1, y1) 6= (x2, y2) and the absolute value of each coordinate should not exceed 109.

Example

standard input standard output

2

3

0 0

2 1

4 0

4

0 1

1 0

2 1

1 2

1 0 1 1

3 0 3 1

0 0 2 2

2 0 0 2
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Problem D. Edges Counting
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 256 megabytes

We call a simple graph good if each component of the graph has at most one cycle.

Your task is to count the number of edges belonging to one cycle for all the good graphs with n labeled vertices.

In order to avoid calculations of huge integers, please report the total number of these edges modulo p.

Input

There are multiple test cases. The first line of the input contains two integers T and p (1 ≤ T ≤ 3000, 1 ≤ p ≤ 230),
indicating the number of test cases and the modulus. For each test case:

The first line contains the only integer n (1 ≤ n ≤ 3000).

Output

For each test case, output the total numbers of edges, each of which belongs to one cycle of a good graph with n
labeled vertices, modulo p in a single line.

Example

standard input standard output

7 998244353

1

2

3

4

5

6

7

0

0

3

60

1050

19380

393750

Note

There are three types of good graphs having four labeled vertices in which at least one cycle exists.

The numbers of these types of graphs are 3, 12 and 4 respectively. Consequently, the total number of required
edges is 3× 4 + 12× 3 + 4× 3 = 60.

Page 3 of 10



XIX Open Cup named after E.V. Pankratiev
Stage 15, Grand Prix of China, Division 2, Sunday, March 10, 2019

Problem F. Fighting Against Monsters
Input file: standard input

Output file: standard output

Time limit: 5 seconds
Memory limit: 256 mebibytes

One day, a hero and three monsters are fighting in the forest through turn-based battles. These monsters are a
boss monster, which has extremely high health points, and two little monsters, which have fairly low health points.
The health points of the three monsters are HPA, HPB and HPC respectively, and their attack values are ATKA,
ATKB and ATKC respectively.

The turn-based battle occurs every second. During the i-th second, the hero will be attacked by monsters at first,
and the damage is the sum of attack values of all alive monsters. Then he will select exactly one monster which is
still alive and attack it. The selected monster will suffer damages of value i (i.e. its health points will be decreased
by i). For instance: during the 1-st second, one of these three monsters will be under an attack of damage 1; during
the 2-nd second, one of them, which is alive, will be under an attack of damage 2; during the 3-rd second, one of
them, which is alive, will be under an attack of damage 3; and so on.

Once the value of a monster’s health points is less than or equal to zero, it will die immediately. The hero will win
if all the monsters have been killed.

The hero knows that health is very precious! He wants you to develop a strategy to minimize the total damages
the hero should suffer before he wins the battle.

Input

There are multiple test cases. The first line of the input contains an integer T (1 ≤ T ≤ 50), indicating the number
of test cases. For each test case:

The first line contains six integers HPA, HPB , HPC , ATKA, ATKB and ATKC (1 ≤ HPA, HPB ≤ 100,
1 ≤ HPC ≤ 1018, 1 ≤ ATKA, ATKB , ATKC ≤ 109).

Output

For each test case, output an integer in a single line, denoting the minimal total damages the hero should suffer.

Example

standard input standard output

2

1 10 100 3 2 1

3 2 1 1 10 100

28

123
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Stage 15, Grand Prix of China, Division 2, Sunday, March 10, 2019

Problem I. Counting Polygons
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 256 mebibytes

Mr. Panda loves counting polygons. Today, he wants to count the number of non-isomorphic convex polygons
with m sides such that the length of each side is a positive integer, the perimeter is exactly n and no two sides are
collinear.

Mr. Panda thinks such a polygon could be described by the sequence [l1, l2, . . . , lm] — lengths of its sides in some
order. A polygon may have several describing sequences. Each describing sequence may start at any side of the
polygon and go through all the sides in clockwise or counterclockwise such that each side appears exactly once.

Mr. Panda calls two convex polygons P and Q isomorphic if and only if there exists a describing sequence
A = [a1, a2, . . . , ax] of P and a describing sequence B = [b1, b2, . . . , by] of Q such that x = y and ai = bi for
i = 1, 2, . . . , x.

Could you please help Mr. Panda count the number of these polygons? To avoid huge output data, you are only
asked the answer modulo (109 + 7).

Input

There are multiple test cases. The first line of the input contains an integer T (1 ≤ T ≤ 104), indicating the
number of test cases. For each test case:

The first line contains two integers n and m (3 ≤ m ≤ n ≤ 107).

Output

For each test case, output the number of different polygons modulo (109 + 7) in a single line.

Example

standard input standard output

4

3 3

4 3

5 3

7 4

1

0

1

3

Note

For the third sample case, there is only one type of convex polygon, whose describing sequence can be [1, 2, 2], or
[2, 1, 2], or [2, 2, 1].

For the last sample case, there are three types of convex polygons, whose describing sequences can be [1, 2, 2, 2],
[1, 1, 2, 3] and [1, 2, 1, 3] respectively.

Note that a polygon with describing sequence [1, 2, 1, 3] and a polygon with describing sequence [1, 3, 1, 2] are
isomorphic.
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Problem L. Card House
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 mebibytes

Hedgehog wants to build a card house before Bear comes to visit him. This house is built according to the following
recursive rules.

1. Two cards leaning towards each other which touch by their upper edges and form an angle are called a card
angle.

2. A card angle is a card house.
3. Two card houses standing side by side form another card house.
4. If two card angles belong to a card house and stand side by side on the same height, putting a card angle

on top of them so that the lower edges of its cards rest upon the upper edges of these card angles produces
another card house.

A peak is a card angle in a card house which has no other card angles placed on top of it.

Various examples of card houses are pictured below. Darker card angles represent their peaks.

Hedgehog has 2N cards and wants to build a card house using all these cards in such a way that the number of
peaks is minimal possible. Find this minimal number to help him.

Input

The input consists of one integer N (0 ≤ N ≤ 1 000 000).

Output

Write the minimal number of peaks in a card house which could be built using exactly 2N cards.

Examples

standard input standard output

3 1

4 2
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Problem M. Equation
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 mebibytes

Given a cubic equation a · x3 + b · x2 + c · x + d = 0. This equation have only one real root. Find this root.

Input

First line of the input contains integers a, b, c, d (0 ≤ |a|, |b|, |c|, |d| ≤ 1000, a 6= 0).

Output

Print one real number — solution of the equation with absolute or relative error 10−4 or better.

Examples

standard input standard output

1 -3 3 -1 0.9999996629

-1 -6 -12 -7 -1.0000000000
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Problem N. Numbers
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 mebibytes

Vasya knows that 2 + 2× 2 is not the same that (2 + 2)× 2. He is given an array A of n integer numbers and his
task is very easy: he should say how many different triples (i, j, k) such that Ai + Aj × Ak = (Ai + Aj) × Ak he
can find. Here, indices i, j and k go through all possible values from 1 to n; note that some of the indices may
be equal. Two triples of indices (i1, j1, k1) and (i2, j2, k2) are considered different if at least one of the equalities
i1 = i2, j1 = j2 and k1 = k2 is false.

Help Vasya find the number of such triples.

Input

On the first line of input there is a single integer t, the number of test cases (1 ≤ t ≤ 10 000). Each test case
consists of two lines. The first of these lines contains an integer n (1 ≤ n ≤ 100 000), and the second line contains
n integers Ai which do not exceed 109 by an absolute value. The total length of arrays in all test cases does not
exceed 100 000.

Output

For each test case, your solution should output the number of triples described above on a separate line.

Example

standard input standard output

2

3

-1 0 1

6

-1 -1 0 0 1 1

15

120
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Problem O. The Set
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 mebibytes

Given the set of integers. The integer X > 1 is called lucky if all integers in the set have the same remainder
modulo X.

Find all lucky integers for a given set.

Input

First line of the input contains one integer N (2 ≤ N ≤ 100) — cardinality of the set.

Each of next N lines contains one integer ai (1 ≤ ai ≤ 109) — member of the set.

You may assume that all ai are pairwise distinct and that for the given set exists atleast one lucky integer.

Output

In the first line print one integer K — number of lucky numbers. Each of next K lines must contain one lucky
number. Numbers can be listed in an arbitrary order.

Examples

standard input standard output

3

12

18

36

3

2

3

6
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Problem P. Segments
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 mebibytes

Vasya works for RISING (Research Institute of Segments IntersectiNG each other). For years he is studying the
following problem: given two segments, find their intersection.

As you do not have years to spend during this contest, your task will be a bit easier. Given two segments, each
either vertical or horizontal, find their intersection.

Input

The input consists of one or more test cases. Each test case consists of a single line containing eight integers
x1,1, y1,1, x1,2, y1,2, x2,1, y2,1, x2,2, y2,2. The first four numbers describe endpoints of the first segment, the last four
”— those of the second one. None of the segments will be degenerate. Each segment is guaranteed to be either
horizontal or vertical. Coordinates of points will not exceed 109 by absolute value.

The input will be terminated with a test case with x1,1 = y1,1 = x1,2 = y1,2 = x2,1 = y2,1 = x2,2 = y2,2 = 0, which
should not be processed.

The number of test cases will not exceed 10 000.

Output

For each test case, write a single line containing one of the following:

• integer 0, if the intersection is empty,

• integer 1, followed by a pair of integers describing a point of intersection, if the intersection consists of a
single point,

• integer 2, followed by two pairs of integers describing endpoints of a segment of intersection, if the intersection
is a segment. First pair of integers should have lesser sum than second pair.

Example

standard input standard output

0 0 2 0 3 3 0 3

-1 0 1 0 0 -1 0 1

-1 0 1 0 1 0 3 0

-1 0 1 0 0 0 3 0

0 0 0 0 0 0 0 0

0

1 0 0

1 1 0

2 0 0 1 0
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