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Task Overview
ID Name Time Limit Memory Limit Subtasks

S221 Hotel Rankings 1.000 s 256 MB 6 + 7 + 12 + 17 + 20 + 13 + 25
S222 Gathering 1.000 s 256 MB 7 + 10 + 15 + 10 + 21 + 37
S223 Pixel Math Puzzle 0.500 s 256 MB 13 + 19 + 22 + 21 + 25
S224 Connectors 1.000 s 256 MB 16 + 25 + 21 + 38

Notice:
Unless otherwise speci�ed, inputs and outputs shall follow the format below:

• One space between a number and another number or character in the same line.
• No space between characters in the same line.
• Each string shall be placed in its own separate line.
• Outputs will be automatically �xed as follows: Trailing spaces in each line will be removed and an end-of-line character

will be added to the end of the output if not present. All other format errors will not be �xed.

C++ programmers should be aware that using C++ streams ( cin  / cout ) may lead to I/O bottlenecks and substantially lower
performance.

For some problems 64-bit integers may be required. In Pascal it is int64 . In C/C++ it is long long  and its token for scanf /
printf  is %lld .

All tasks are divided into subtasks. You need to pass all test cases in a subtask to get points.
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Time Limit: 1.000 s / Memory Limit: 256 MBS221 - HOTEL RANKINGS
HKOIHotel is a hotel-ranking website that allows customers to rate di�erent hotels and view their rankings. There are a total of
N  hotels which are numbered from 1 to N . On the website, customers have left M  ratings. In each rating, the customer would
give a score, which must be an integer between 1 and K  (inclusive), to a hotel. The following is an example with N = 4,
M = 5, and K = 5:

In the example above, we can see that each rating consists of two values: an integer representing the rated hotel and its rated
score. In this case, 4 di�erent hotels are rated in 5 ratings.

The total score of each hotel is calculated by adding up all scores received by the hotel. The hotels are then ranked by the
descending order of their total scores.

The following are some points to note from the ranking:

• Hotel 1 receives a total score of 9, which is the sum of scores in its 2 ratings: 4 + 5.
• Hotel 3 and 4 both receive a total score of 3, and are ranked the same.
• Hotel 2 receives no rating, hence its total score is 0.

More  formally  speaking,  let’s  de�ne  the  rank  of  hotel  i  (1 ≤ i ≤ N)  as  Ri.  The  value  of  Ri  is  de�ned  as
1 + number of hotels with a total score strictly larger than hotel i. In the above example, R = [1, 4, 2, 2].

A hotel owner, Bob, �nds out that the ranking page is easily manipulated. He wants to manipulate the ranking by adding some
ratings to the hotels, such that the new ranking of all hotels is R′. The ratings should also be valid, i.e. the rated hotel should be
in the range of 1 − N (inclusive), its rated score should be in the range of 1 − K (inclusive).
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Let's suppose the new ranking R′ is [1, 2, 4, 2]. Bob can attain this ranking by adding 2 additional ratings where hotel 2 is given
a score of 5, and hotel 4 is given a score of 2. In order not to be discovered, he would always like to attain R′ with a minimum
number of additional ratings.

Please �nd the minimum number of ratings Bob would need to add, so that he can manipulate the ranking to R′. It can be
proven that it is always possible to do so.

INPUT
The �rst line contains 3 integers, N , M, K.
The second line contains N integers, R′

1, R′
2, … , R′

N .
For the next M lines, line i contains two integers Hi and Si, denoting that in rating i, hotel Hi is given a score of Si.

OUTPUT
Output a single integer denoting the minimum number of ratings Bob needs to add in order to attain the ranking R′.

SAMPLE TESTS
Input Output

1 4 5 5
1 2 4 2
3 3
1 4
4 2
1 5
4 1

2

The sample case in the statement.

2 2 2 5
1 2
1 3
2 5

1

The scores of the 2 hotels are 3, 5 currently.
By adding a score of 4 to hotel 1, the �nal scores of the 2 hotels will be 7, 5 respectively.
As the ranking R′ can be achieved, therefore the answer is 1.

3 3 5 10
3 2 1
2 4
2 9
3 10
3 9
1 7

0

The scores of the 3 hotels are 7, 13, 19 currently.
As the ranking R′ is already achieved, therefore the answer is 0.
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4 4 6 10
3 2 4 1
1 8
3 6
2 1
2 3
2 2
1 10

4

SUBTASKS
For all cases:
1 ≤ N ≤ 2 × 105

0 ≤ M ≤ 2 × 105

1 ≤ K ≤ 109

1 ≤ R′
i ≤ N for 1 ≤ i ≤ N

1 ≤ Hi ≤ N for 1 ≤ i ≤ M

1 ≤ Si ≤ K for 1 ≤ i ≤ M

Points Constraints
1 6 N = M = 2

R′
1 = 1, R′

2 = 2

2 7 N = 2, K = 1

3 12 1 ≤ N , M, K ≤ 5000
R′

i = i for 1 ≤ i ≤ N

M = N , Hi = i for 1 ≤ i ≤ M

4 17 R′
i = i for 1 ≤ i ≤ N

5 20 1 ≤ N , M, K ≤ 5000

6 13 M = 0

7 25 No additional constraints
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Time Limit: 1.000 s / Memory Limit: 256 MBS222 - GATHERING
After the exam period, Alice wants to play the brand new local multiplayer game, Hkoicraft, with friends.

Alice has N  friends, and they are all living in the same horizontal street with length L. You can treat the street as a number
line, the westmost endpoint is 0, and the eastmost endpoint is L. The ith friend of Alice is living at Ai on the street. Two or
more friends can live in the same place on the street.

Each integer position on the street is covered with independent Wi-Fi. Therefore, Alice wants to invite her friends to go to a
speci�c  integer  position  on the  street  so  that  they  can  connect  their  phones  under  the  same Wi-Fi  and play  the  game.
Unfortunately, the game is still in beta. At most (K + 1) players can be connected to play the game, so Alice can only invite K
of the friends to play with her.

On that day, Alice chooses the integer position x (0 ≤ x ≤ L) and waits there. Her friends start moving to x from their homes.
To remember everyone's game ID, they decide to have a warm-up �rst. Every minute, exactly one of the friends shall move one
unit towards x. While moving, he/she will need to shout out the game ID of every invited friend in front of him/her. They don't
shout out Alice's game ID because everyone has already remembered her game ID. This repeats until everyone has reached x.
The friend who moves can di�er in each minute.

For example, Alice invites K = 5 friends: Bob, Carol, Dave, Eve, and Frank. They live at 1,  3,  6,  9,  and 10  on the street
respectively. Alice also asked the friends to gather at x = 8.

Let's say Carol moves �rst. Initially, she is at position 3 and starts moving to the east (see the �gure below). For the �rst 3
moves, Dave, Eve, and Frank are in front of her. She needs to shout 3 times for each move.

Now she is at position 6 (see the �gure below). For the next 2 moves, only Eve and Frank are in front of her. She needs to
shout 2 times for each move.

Finally, she arrives at position 8 (see the �gure below). The total number of times she shouts is 3 × 3 + 2 × 2 = 13.

Alice wants to play Hkoicraft with her friends as soon as possible. She thinks the warm-up will end earlier if the total number
of shouts is less. Therefore, she selects the K friends, the position x and decides the order they move so that the total number
of shouts is minimized. Note: The choice of x and sequence of moves in the previous example may not be optimal.

Alice knows that you are good at problem-solving, so she �nds you to check if her selection minimizes the total number of
shouts. You decide to make a program to �nd the minimum total number of shouts.
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INPUT
The �rst line contains 3 integers, L, N and K.

The second line contains N integers, the ith integer represents Ai.

OUTPUT
Output a single integer, the minimum number of shouts.

SAMPLE TESTS
Input Output

1 10 3 2
3 2 5

1

Alice can select the friends with indices 1, 2, and the position x = 2. Only the friend with the index 1 needs to move 1
unit to the west. The total number of shouts is 1 × 1 = 1.

2 10 5 3
1 1 7 10 4

6

Alice can select the friends with indices 1, 2, 5, and the position x = 1. Only the friend with the index 5 needs to move
3 units to the west. The total number of shouts is 3 × 2 = 6.

3 10 5 4
3 6 1 10 9

27

Alice can select the friends with indices 1, 2, 4, 5, and the position x = 8. Let her friends move one by one in ascending
order of their indices.
The friend with the index 1 shouts 3 × 3 + 2 × 2 = 13 times.
The friend with the index 2 shouts 2 × 3 = 6 times.
The friend with the index 4 shouts 1 × 3 + 1 × 2 = 5 times.
The friend with the index 5 shouts 1 × 3 = 3 times.
The total number of shouts is 13 + 6 + 5 + 3 = 27.
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SUBTASKS
For all cases:
1 ≤ N , L ≤ 106

1 ≤ K ≤ N

0 ≤ Ai ≤ L

Points Constraints
1 7 K = 2

1 ≤ N ≤ 5000

2 10 K = 3

3 15 K = N

4 10 1 ≤ N , L ≤ 500

5 21 1 ≤ N ≤ 5000

6 37 No additional constraints
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Time Limit: 0.500 s / Memory Limit: 256 MBS223 - PIXEL MATH PUZZLE
As part of her job application to Pixel Animation Studios, Alice has been given the task of solving pixel math puzzles as quickly
as possible.

A pixel math puzzle consists of a mathematical equation which may not be correct at �rst. The digits and symbols are displayed
in pixels. The aim of the puzzle is to add any number of black pixels to the equation such that it becomes correct (in other
words, the value of the expression on the left hand side of the equation equals the value of the expression on the right hand
side).

For example, if the puzzle is 18/12=21*1 , we can add black pixels to places marked in blue to obtain 78+02=20*4  which is a
correct equation.

Alice realized it will be helpful to know which digits can be obtained by adding zero or more black pixels to each given digit
and which symbols can be obtained from the given symbol. As a result, she prepared the following table:

Digit/Symbol 0 1 2 3 4 5 6 7 8 9 + - * /

Obtainable
digits/symbols 08 0134789 28 389 489 5689 68 03789 8 89 + +-/ * +/

Soon Alice �gures out how to solve these kind of puzzles by hand but she wants to complete them faster than all other
applicants by programming! Help Alice by writing a program to �nd any solution to a pixel math puzzle or report that no
solution exists.

INPUT
The input consists of a string representing a pixel math puzzle. The string is of the form AoB=CpD  where A , B , C  and D  are
integers (which may have leading zeroes) and o  and p  are one of the following symbols: +  (addition), -  (subtraction), *
(multiplication), /  (division).

OUTPUT
If it isn't possible to add zero or more black pixels to the given pixel math equation such that the resulting equation is correct,
output Impossible .

Otherwise, output any correct, obtainable pixel math equation using the same format as the input. If there are leading zeroes in
your pixel math equation, you must output all of them.
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SAMPLE TESTS
Input Output

1 7+1=3*3 9+0=3*3

This sample satis�es the constraints of subtask 1.
8+1=3*3  and 0+9=3*3  are the only other acceptable solutions.

2 18/12=21*1 78+02=20*4

Acceptable solutions include 08+12=20*1 , 48/02=24*1 , 18+42=20*3  and many others.
Note that 78+2=20*4  is not an acceptable solution.
This corresponds to the example in the problem statement.

3 1-1=80-240 1/3=80/240

4 20*21=12-18 Impossible

SUBTASKS
Points Constraints

1 13 A  and B  have exactly 1 digit
C  = D  = 3
o  = +
p  = *
In other words, the puzzle is in the form of ?+?=3*3 .
Hint: No valid solution will require changing the right hand side of the equation.

2 19 A , B , C  and D  have exactly 1 digit

3 22 A , B , C  and D  have at most 2 digits
o  and p  are either +  or *

4 21 A , B , C  and D  have at most 3 digits
o  and p  are either +  or *

5 25 A , B , C  and D  have at most 3 digits
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Time Limit: 1.000 s / Memory Limit: 256 MBS224 - CONNECTORS
Last Valentine's Day, Alice received a game as a Valentine's gift from her game developer boyfriend, Bob. She enjoys the gift very
much. This Christmas, in order to impress Bob, Alice is going to make a new game as a Christmas gift for him.

The game is named "Connectors". In the game, there is a rectangular grid with R rows and C columns, where (1, 1) denotes top
left cell and (R, C) denotes bottom right cell. There are connectors with di�erent colors on the grid. For each color, there will
be exactly two connectors with that color. The goal of the game is simple: for every pair of connectors having the same color,
connect them with a wire.

No wires can intersect with themselves or any other wire. Every wire can be expressed as a sequence of distinct cells from one
connector to another connector with the same color, such that each consecutive pairs of cells in the sequence is next to each
other (share an edge) and all the cells on the path must be empty except on both ends. In other words, a wire can be expressed
as a length k sequence (r1, c1), (r2, c2), … , (rk, ck), such that for ANY i where 1 ≤ i < k, one of the followings is true:

1. ri = ri+1 and ci = ci+1 ± 1
2. ri = ri+1 ± 1 and ci = ci+1

Plus (ri, ci) ≠ (rj, cj) for all 1 ≤ i < j ≤ k and (ri, ci) is not occupied by any connector for all 1 < i < k. Also, (r1, c1) and
(rk, ck) are the locations of connectors having the same color.

1

4

1

42

2

3

35

5

Figure 1: Example of valid connections

2

5

3

5

3

1

1 2 4

4

6 6

7

7

8

8

Figure 2: Example of invalid connections

For example, in Figure 2, the invalid wires are as follows:

• The wire for pair 1 is invalid as there is another connector along its path.
• The wires for pair 3 and pair 4 are also invalid as they intersect each other.
• The wire for pair 5 is invalid as it passes through the same cell twice.
• The wire for pair 6 is invalid as it is disconnected on one end.
• The wires for pair 7 and pair 8 are invalid as they have connected to wrong connectors.

Since Alice is just a beginner in developing games, she would like to make it as simple as possible. Therefore, she decides to put
only two red connectors (A and B), and two blue connectors (P  and Q) on the grid. In this case, the goal of the game is to
connect A and B with a wire, and to connect P  and Q with another wire, such that these two wires do not intersect with
themselves or each other.

Alice has just �nished implementing the game. As one of her best friends, she asks for your help to test the game. Given the
locations of all four connectors, your task is to write a program to �nd a valid construction to connect all the connectors, or
conclude that it is impossible.
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INPUT
The �rst line contains two integers, R and C.

The second line contains four integers, RA, CA, RB and CB, denoting that red connector A is located at cell (RA, CA) and red
connector B is located at cell (RB, CB).

The third line contains four integers, RP , CP , RQ and CQ, denoting that blue connector P  is located at cell (RP , CP ) and blue
connector Q is located at cell (RQ, CQ).

No two connectors are located at the same cell.

OUTPUT
If it is impossible to construct a solution, output Impossible  on the �rst line.

Otherwise, output Possible  on the �rst line.

Then output a non-negative integer K1 on the next line, denoting the number of cells covered by the wire connecting A and B.
Then output K1 more lines.
On the ith of those lines, output two integers, ri and ci, denoting that cell (ri, ci) is the ith cell covered by the wire connecting
A and B.
Where (r1, c1) should be (RA, CA) and (rK1 , cK1) should be (RB, CB).

Then output a non-negative K2 on the next line, denoting the number of cells covered by the wire connecting P  and Q.
Then output K2 more lines.
On the ith of those lines, output two integers, ri and ci, denoting that cell (ri, ci) is the ith cell covered by the wire connecting
P  and Q.
Where (r1, c1) should be (RP , CP ) and (rK2 , cK2) should be (RQ, CQ).

Note: you must output the cells in order, where the sequence should satisfy all the conditions mentioned above.

SCORING
In all of the subtasks, you can attempt for partial score. For each subtask:

• you score 100% if your output is correct in all test cases within the subtask; otherwise
• you score 40% if the �rst line of your output is correct in all test cases within the subtask; otherwise
• you score 0%.

Note: Your output must ful�ll the output format speci�ed above in order to get any positive score.
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SAMPLE TESTS
Input Output

1 3 3
1 1 1 3
2 2 3 3

Possible
3
1 1
1 2
1 3
3
2 2
2 3
3 3

A B

P

Q

2 5 5
4 4 2 2
2 4 4 2

Possible
5
4 4
4 3
3 3
2 3
2 2
9
2 4
1 4
1 3
1 2
1 1
2 1
3 1
4 1
4 2

B

AQ

P

3 5 5
4 4 2 2
2 4 4 2

Possible
0
0

This output scores 40%.
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4 4 4
2 2 3 3
3 2 2 3

Impossible

SUBTASKS
For all cases:
1 ≤ R, C ≤ 100
1 ≤ RA, RB, RP , RQ ≤ R

1 ≤ CA, CB, CP , CQ ≤ C

R × C ≥ 4

Points Constraints
1 16 R = 2

C = 3

2 25 All four connectors are located on the boundary of the grid
Boundary of the grid: (1, 1), (1, 2), … , (1, C), (2, C), … , (R, C), (R, C − 1), … (R, 1), (R − 1, 1), … (2, 1)

3 21 Exactly three connectors are located on the boundary of the grid

4 38 No additional constraints
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