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1 Foehn Phenomena

In the Kingdom of IOI, the wind always blows from sea to land. There are N + 1 spots numbered from 0 to N.
The wind from Spot 0 to Spot N in order. Mr. JOI has a house at Spot N. The altitude of Spot 0 is A0 = 0, and the
altitude of Spot i (1 ≤ i ≤ N) is Ai.

The wind blows on the surface of the ground. The temperature of the wind changes according to the change of
the altitude. The temperature of the wind at Spot 0, which is closest to the sea, is 0 degree. For each i (0 ≤ i ≤
N − 1), the change of the temperature of the wind from Spot i to Spot i + 1 depends only on the values of Ai and
Ai+1 in the following way:

• If Ai < Ai+1, the temperature of the wind decreases by S degrees per altitude.

• If Ai ≧ Ai+1, the temperature of the wind increases by T degrees per altitude.

The tectonic movement is active in the land of the Kingdom of IOI. You have the data of tectonic movements
for Q days. In the j-th (1 ≤ j ≤ Q) day, the change of the altitude of Spot k for L j ≤ k ≤ R j (1 ≤ L j ≤ R j ≤ N) is
described by X j. If X j is not negative, the altitude increases by X j. If X j is negative, the altitude decreases by |X j|.

Your task is to calculate the temperature of the wind at the house of Mr. JOI after each tectonic movement.

Task
Given the data of tectonic movements, write a program which calculates, for each j (1 ≤ j ≤ Q), the temperature

of the wind at the house of Mr. JOI after the tectonic movement on the j-th day.

Input
Read the following data from the standard input.

• The first line of input contains four space separated integers N,Q, S ,T . This means there is a house of Mr.
JOI at Spot N, there are Q tectonic movements, the temperature of the wind decreases by S degrees per
altitude if the altitude increases, and the temperature of the wind increases by T degrees per altitude if the
altitude decreases.

• The i-th line (1 ≤ i ≤ N+1) of the following N+1 lines contains an integer Ai−1, which is the initial altitude
at Spot (i − 1) before tectonic movements.

• The j-th line (1 ≤ j ≤ Q) of the following Q lines contains three space separated integers L j,R j, X j. This
means, for the tectonic movement on the j-th day, the change of the altitude at the spots from L j to R j is
described by X j.
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Output
Write Q lines to the standard output. The j-th line (1 ≤ j ≤ Q) of output contains the temperature of the wind

at the house of Mr. JOI after the tectonic movement on the j-th day.

Constraints
All input data satisfy the following conditions.

• 1 ≤ N ≤ 200 000.

• 1 ≤ Q ≤ 200 000.

• 1 ≤ S ≤ 1 000 000.

• 1 ≤ T ≤ 1 000 000.

• A0 = 0.

• −1 000 000 ≤ Ai ≤ 1 000 000 (1 ≤ i ≤ N).

• 1 ≤ L j ≤ R j ≤ N (1 ≤ j ≤ Q).

• −1 000 000 ≤ X j ≤ 1 000 000 (1 ≤ j ≤ Q).

Subtask

Subtask 1 [30 points]

The following conditions are satisfied.

• N ≤ 2 000.

• Q ≤ 2 000.

Subtask 2 [10 points]

• S = T .

Subtask 3 [60 points]

There are no additional constraints.
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Sample Input and Output
Sample Input 1 Sample Output 1
3 5 1 2

0

4

1

8

1 2 2

1 1 -2

2 3 5

1 2 -1

1 3 5

-5

-7

-13

-13

-18

Initially, the altitudes of the Spot 0, 1, 2, 3 are 0, 4, 1, 8, respectively. After the tectonic movement on the first
day, the altitudes become 0, 6, 3, 8, respectively. At that moment, the temperatures of the wind are 0,−6, 0,−5,
respectively.

Sample Input 2 Sample Output 2
2 2 5 5

0

6

-1

1 1 4

1 2 8

5

-35

This sample input satisfies the constraints of Subtask 2.
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Sample Input 3 Sample Output 3
7 8 8 13

0

4

-9

4

-2

3

10

-9

1 4 8

3 5 -2

3 3 9

1 7 4

3 5 -1

5 6 3

4 4 9

6 7 -10

277

277

322

290

290

290

290

370
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2 Semiexpress

The JOI Railways is the only railway company in the Kingdom of JOI. There are N stations numbered from 1
to N along a railway. Currently, two kinds of trains are operated; one is express and the other one is local.

A local train stops at every station. For each i (1 ≤ i < N), by a local train, it takes A minutes from the station i
to the station (i + 1).

An express train stops only at the stations S 1, S 2, . . . , S M (1 = S 1 < S 2 < · · · < S M = N). For each i
(1 ≤ i < N), by an express train, it takes B minutes from the station i to the station (i + 1).

The JOI Railways plans to operate another kind of trains called “semiexpress.” For each i (1 ≤ i < N), by a
semiexpress train, it takes C minutes from the station i to the station (i + 1). The stops of semiexpress trains are
not yet determined. But they must satisfy the following conditions:

• Semiexpress trains must stop at every station where express trains stop.

• Semiexpress trains must stop at K stations exactly.

The JOI Railways wants to maximize the number of stations (except for the station 1) to which we can travel
from the station 1 within T minutes. The JOI Railways plans to determine the stops of semiexpress trains so that
this number is maximized. We do not count the standing time of trains.

When we travel from the station 1 to another station, we can take trains only to the direction where the numbers
of stations increase. If several kinds of trains stop at the station i (2 ≦ i ≦ N − 1), you can transfer between any
trains which stop at that station.

When the stops of semiexpress trains are determined appropriately, what is the maximum number of stations
(except for the station 1) to which we can travel from the station 1 within T minutes?

Task
Given the number of stations of the JOI Railways, the stops of express trains, the speeds of the trains, and max-

imum travel time, write a program which calculates the maximum number of stations which satisfy the condition
on the travel time.

Input
Read the following data from the standard input.

• The first line of input contains three space separated integers N,M,K. This means there are N stations of
the JOI Railways, an express train stops at M stations, and a semiexpress train stops at K stations,
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• The second line of input contains three space separated integers A, B,C. This means it takes A, B,C minutes
by a local, express, semiexpress train to travel from a station to the next station, respectively.

• The third line of input contains an integer T . This means the JOI Railways wants to maximize the number
of stations (except for the station 1) to which we can travel from the station 1 within T minutes.

• The i-th line (1 ≦ i ≦ M) of the following M lines contains an integer S i. This means an express train stops
at the station S i.

Output
Write one line to the standard output. The output contains the maximum number of stations satisfying the

condition on the travel time.

Constraints
All input data satisfy the following conditions.

• 2 ≤ N ≤ 1 000 000 000.

• 2 ≤ M ≤ K ≤ 3 000.

• K ≤ N.

• 1 ≤ B < C < A ≤ 1 000 000 000.

• 1 ≤ T ≤ 1018.

• 1 = S 1 < S 2 < · · · < S M = N.

Subtask

Subtask 1 [18 points]

The following conditions are satisfied.

• N ≤ 300.

• K − M = 2.

• A ≤ 1 000 000.

• T ≤ 1 000 000 000.
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Subtask 2 [30 points]

• N ≤ 300.

Subtask 3 [52 points]

There are no additional constraints.

Sample Input and Output
Sample Input 1 Sample Output 1
10 3 5

10 3 5

30

1

6

10

8

In this sample input, there are 10 stations of the JOI Railways. An express train stops at three stations 1, 6, 10.
Assume that the stops of an semiexpress train are 1, 5, 6, 8, 10. Then, among the stations 2, 3, . . . , 10, we can travel
from the station 1 to every station except for the station 9 within 30 minutes.

For some i, the travel time and the route from the station 1 to the station i are as follows:

• From the station 1 to the station 3, we can travel using a local train only. The travel time is 20 minutes.

• From the station 1 to the station 7, we travel from the station 1 to the station 6 by an express train, and
transfer to a local train. The travel time is 25 minutes.

• From the station 1 to the station 8, we travel from the station 1 to the station 6 by an express train, and
transfer to a semiexpress train. The travel time is 25 minutes.

• From the station 1 to the station 9, we travel from the station 1 to the station 6 by an express train, from the
station 6 to the station 8 by a semiexpress train, and from the station 8 to the station 9 by a local train. In
total, the travel time is 35 minutes.

Sample Input 2 Sample Output 2
10 3 5

10 3 5

25

1

6

10

7
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Sample Input 3 Sample Output 3
90 10 12

100000 1000 10000

10000

1

10

20

30

40

50

60

70

80

90

2

Sample Input 4 Sample Output 4
12 3 4

10 1 2

30

1

11

12

8

This sample input does not satisfy the constraints of Subtask 1.

Sample Input 5 Sample Output 5
300 8 16

345678901 123456789 234567890

12345678901

1

10

77

82

137

210

297

300

72

This sample input does not satisfy the constraints of Subtask 1.
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Sample Input 6 Sample Output 6
1000000000 2 3000

1000000000 1 2

1000000000

1

1000000000

3000

This sample input does not satisfy the constraints of Subtask 1. Also, this sample input does not satisfy the
constraints of Subtask 2.
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3 The Kingdom of JOIOI

The Kingdom of JOIOI is a rectangular grid of H × W cells. In the Kingdom of JOIOI, in order to improve
efficiency of administrative institutions, the country will be divided into two regions called “JOI” and “IOI.”

Since we do not want to divide it in a complicated way, the division must satisfy the following conditions:

• Each region must contain at least one cell.

• Each cell must belong to exactly one of two regions.

• For every pair of cells in the JOI region, we can travel from one to the other by passing through cells
belonging to the JOI region only. When move from a cell to another cell, the two cells must share an edge.
The same is true for the IOI region.

• For each row or column, if we take all the cells in that row or column, the cells belonging to each region
must be connected. All the cells in a row or column may belong to the same region.

Each cell has an integer called the altitude. After we divide the country into two regions, it is expected that
traveling in each region will be active. But, if the difference of the altitudes of cells are large, traveling between
them becomes hard. Therefore, we would like to minimize the maximum of the difference of the altitudes between
cells belonging to the same region. In other words, we would like to minimize the larger value of

• the difference between the maximum and the minimum altitudes in the JOI region, and

• the difference between the maximum and the minimum altitudes in the IOI region.

Task
Given the altitudes of cells in the Kingdom of JOIOI, write a program which calculates the minimum of the

larger value of the difference between the maximum and the minimum altitudes in the JOI region and the difference
between the maximum and the minimum altitudes in the IOI region when we divide the country into two regions.

Input
Read the following data from the standard input.

• The first line of input contains two space separated integers H,W. This means the Kingdom of JOIOI is a
rectangular grid of H ×W cells.

• The i-th line (1 ≤ i ≤ H) of the following H lines contains W space separated integers Ai,1, Ai,2, . . . , Ai,W .
This means the cell in the i-th row from above and j-th column from left (1 ≤ j ≤ W) has altitude Ai, j.
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Output
Write one line to the standard output. The output contains the minimum of the larger value of the difference

between the maximum and the minimum altitudes in the JOI region and the difference between the maximum and
the minimum altitudes in the IOI region when we divide the country into two regions.

Constraints
All input data satisfy the following conditions.

• 2 ≤ H ≤ 2 000.

• 2 ≤ W ≤ 2 000.

• 1 ≤ Ai, j ≤ 1 000 000 000 (1 ≤ i ≤ H, 1 ≤ j ≤ W).

Subtask

Subtask 1 [15 points]

The following conditions are satisfied.

• H ≤ 10.

• W ≤ 10.

Subtask 2 [45 points]

The following conditions are satisfied.

• H ≤ 200.

• W ≤ 200.

Subtask 3 [40 points]

There are no additional constraints.
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Sample Input and Output
Sample Input 1 Sample Output 1
4 4

1 12 6 11

11 10 2 14

10 1 9 20

4 17 19 10

11

For example, in this sample input, we divide the country into two regions as follows. Here, ‘J’ denotes the JOI
region, and ‘I’ denotes the IOI region.

J J J I
J J J I
J J I I
J I I I

The following division does not satisfy the condition because, in the third column from left, cells with ‘I’ are
not connected.

J J I I
J J J I
J J J I
J I I I

Sample Input 2 Sample Output 2
8 6

23 23 10 11 16 21

15 26 19 28 19 20

25 26 28 16 15 11

11 8 19 11 15 24

14 19 15 14 24 11

10 8 11 7 6 14

23 5 19 23 17 17

18 11 21 14 20 16

18
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4 Soccer

You are a manager of a prestigious soccer team in the JOI league.
The team has N players numbered from 1 to N. The players are practicing hard in order to win the tournament

game. The field is a rectangle whose height is H meters and width is W meters. The vertical line of the field is in
the north-south direction, and the horizontal line of the field is in the east-west direction. A point in the field is
denoted by (i, j) if it is i-meters to the south and j meters to the east from the northwest corner of the field.

After the practice finishes, players must clear the ball. In the beginning of the clearance, the player i (1 ≦ i ≦ N)
stands at (S i, Ti). There is only one ball in the field, and the player 1 has it. You stand at (S N , TN) with the player
N. The clearance is finished if the ball is passed to (S N , TN), and you catch it. You cannot move during the
clearance process.

You can ask players to act. But, if a player acts, his fatigue degree will be increased according to the action.
Here is a list of possible actions of the players. If a player has the ball, he can act (i),(ii), or (iii). Otherwise, he

can act (ii) or (iv).

(i) Choose one of the 4 directions (east/west/south/north), and choose a positive integer p. Kick the ball to that
direction. Then, the ball moves exactly p meters. The kicker does not move by this action, and he loses the
ball. His fatigue degree is increased by A × p + B.

(ii) Choose one of the 4 directions (east/west/south/north), and move 1 meter to that direction. If he has the
ball, he moves with it. His fatigue degree is increased by C regardless of whether he has the ball or not.

(iii) Place the ball where he stands. He loses the ball. His fatigue degree does not change.

(iv) Take the ball. His fatigue degree does not change. A player can take this action only if he stands at the same
place as the ball, and nobody has the ball.

Note that it is possible for a player or a ball to leave the field. More than one players can stand at the same
place.

Since the players just finished the practice, their fatigue degrees must not be increased too much. You want to
calculate the minimum possible value of the sum of fatigue degrees of the players for the clearance process.

Task
Given the size of the field and the positions of the players, write a program which calculates the minimum

possible value of the sum of fatigue degrees of the players for the clearance process.

Task 4- 1 / 5



The 16th Japanese Olympiad in Informatics (JOI 2016/2017)
Final Round

February 12, 2017 (Tsukuba City, Ibaraki Prefecture)

Input
Read the following data from the standard input.

• The first line of input contains two space separated integers H,W. This means the field is a rectangle whose
height is H meters and width is W meters.

• The second line contains three space separated integers A, B,C describing the increment of the fatigue
degree by actions.

• The third line contains an integer N, the number of players.

• The i-th line (1 ≤ i ≤ N) of the following N lines contains two space separated integers S i,Ti. This means,
in the beginning of the clearance, the player i (1 ≤ i ≤ N) stands at (S i, Ti).

Output
Write one line to the standard output. The output contains the minimum possible value of the sum of fatigue

degrees of the players for the clearance process.

Constraints
All input data satisfy the following conditions.

• 1 ≤ H ≤ 500.

• 1 ≤ W ≤ 500.

• 0 ≤ A ≤ 1 000 000 000.

• 0 ≤ B ≤ 1 000 000 000.

• 0 ≤ C ≤ 1 000 000 000.

• 2 ≤ N ≤ 100 000.

• 0 ≤ S i ≤ H(1 ≤ i ≤ N).

• 0 ≤ Ti ≤ W(1 ≤ i ≤ N).

• (S 1, T1) , (S N , TN).
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Subtask

Subtask 1 [5 points]

• N = 2.

Subtask 2 [30 point]

The following conditions are satisfied.

• N ≤ 1 000.

• A = 0.

Subtask 3 [65 points]

There are no additional constraints.

Sample Input and Output
Sample Input 1 Sample Output 1
6 5

1 3 6

3

1 1

0 4

6 5

26

Sample Input 1 does not satisfy the constraints of Subtask 1. Also, it does not satisfy the constraints of Subtask
2.

In this sample input, the initial status of the field is as in the following figure. The white circles are the players.
The black circle is the ball. You stand at (6, 5).
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1

2

3

The initial status of the field

The players act as follows:

1. The player 1 kicks the ball to the east for 3 meters. His fatigue degree is increased by 1 × 3 + 3 = 6. The
ball moves to (1, 4).

2. The player 2 moves 1 meter to the south, and he has the ball. His fatigue degree is increased by 6.

3. The player 2 moves 1 meter to the east. His fatigue degree is increased by 6.

4. The player 2 kicks the ball to the south for 5 meters. His fatigue degree is increased by 1 × 5 + 3 = 8. The
ball moves to (6, 5).

In these actions, the sum of fatigue degrees is 6 + 6 + 6 + 8 = 26, which is the minimum possible value.

1
2

3

1 2

3

1 2

3

1 2

3

The actions in an optimal solution

Task 4- 4 / 5



The 16th Japanese Olympiad in Informatics (JOI 2016/2017)
Final Round

February 12, 2017 (Tsukuba City, Ibaraki Prefecture)

Sample Input 2 Sample Output 2
3 3

0 50 10

2

0 0

3 3

60

Sample Input 2 satisfies the constraints of Subtask 1 and Subtask 2. In Sample Input 2, it not not necessary to
kick the ball.

Sample Input 3 Sample Output 3
4 3

0 15 10

2

0 0

4 3

45

Sample Input 3 satisfies the constraints of Subtask 1 and Subtask 2.

Sample Input 4 Sample Output 4
4 6

0 5 1000

6

3 1

4 6

3 0

3 0

4 0

0 4

2020

Sample Input 4 does not satisfy the constraints of Subtask 1. But it satisfies the constraints of Subtask 2. Note
that more than one players can stand at the same place.
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5 Rope

JOI is a baby playing with a rope. The rope has length N, and it is placed as a straight line from left to right.
The rope consists of N cords. The cords are connected as a straight line. Each cord has length 1 and thickness 1.
In total, M colors are used for the rope. The color of the i-th cord from left is Ci (1 ≤ Ci ≤ M).

JOI is making the rope shorter. JOI repeats the following procedure until the length of the rope becomes 2.

• Let L be the length of the rope. Choose an integer j (1 ≤ j < L). Shorten the rope by combining cords so
that the point of length j from left on the rope becomes the leftmost point. More precisely, do the following:

◦ If j ≤ L/2, for each i (1 ≤ i ≤ j), combine the i-th cord from left with the (2 j − i + 1)-th cord from
left. By this procedure, the rightmost point of the rope becomes the rightmost point. The length of the
rope becomes L − j.

◦ If j > L/2, for each i (2 j − L + 1 ≤ i ≤ j), combine the i-th cord from left with the (2 j − i + 1)-th cord
from left. By this procedure, the leftmost point of the rope becomes the rightmost point. The length
of the rope becomes j.

• If a cord is combined with another cord, the colors of the two cords must be the same. We can change the
color of a cord before it is combined with another cord. The cost to change the color of a cord is equal to the
thickness of it. After adjusting the colors of two cords, they are combined into a single cord; its thickness
is equal to the sum of thicknesses of the two cords.

JOI wants to minimize the total cost of procedures to shorten the rope until it becomes length 2. For each color,
JOI wants to calculate the minimum total cost of procedures to shorten the rope so that the final rope of length 2
contains a cord with that color.

Your task is to solve this problem instead of JOI.

Task
Given the colors of the cords in the initial rope, write a program which calculates, for each color, the minimum

total cost of procedures to shorten the rope so that the final rope of length 2 contains a cord with that color.

Input
Read the following data from the standard input.

• The first line of input contains two space separated integers N, M. This means the rope consists of N cords,
and M colors are used for the cords.

• The second line contains N space separated integers C1,C2, . . . ,CN . This means the color of the i-th cord
from left is Ci (1 ≤ Ci ≤ M).
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Output
Write M lines to the standard output. The c-th line (1 ≤ c ≤ M) contains the minimum total cost of procedures

to shorten the rope so that the final rope of length 2 contains a cord with color c.

Constraints
All input data satisfy the following conditions.

• 2 ≤ N ≤ 1 000 000.

• 1 ≤ M ≤ N.

• 1 ≤ Ci ≤ M(1 ≤ i ≤ N).

• For each c with 1 ≤ c ≤ M, there exists an integer i with Ci = c.

Subtask

Subtask 1 [15 points]

The following conditions are satisfied.

• N ≤ 15.

• M ≤ 10.

Subtask 2 [30 points]

The following conditions are satisfied.

• N ≤ 100 000.

• M ≤ 10.

Subtask 3 [10 points]

The following conditions are satisfied.

• N ≤ 100 000.

• M ≤ 500.
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Subtask 4 [25 points]

• M ≤ 5 000.

Subtask 5 [20 points]

There are no additional constraints.

Sample Input and Output
Sample Input 1 Sample Output 1
5 3

1 2 3 3 2

2

1

1

By the following procedures, we can shorten the rope so that the final rope of length 2 contains a cord with
color 1. The total cost is 2.

• Change the color of the second cord from left to 1. Shorten the rope so that the point of length 1 from left
on the rope becomes the leftmost point. The colors of cords become 1, 3, 3, 2. The thicknesses of cords
become 2, 1, 1, 1.

• Change the color of the 4-th cord from left to 1. Shorten the rope so that the point of length 2 from left on
the rope becomes the leftmost point. The colors of cords become 3, 1. The thicknesses of cords become
2, 3.

By the following procedures, we can shorten the rope so that the final rope of length 2 contains a cord with
color 2, 3. The total cost is 1.

• Shorten the rope so that the point of length 3 from left on the rope becomes the leftmost point. The colors
of cords become 3, 2, 1. The thicknesses of cords become 2, 2, 1.

• Change the color of the third cord from left to 2. Shorten the rope so that the point of length 2 from left
on the rope becomes the leftmost point. The colors of cords become 2, 3. The thicknesses of cords become
3, 2.
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Sample Input 2 Sample Output 2
7 3

1 2 2 1 3 3 3

2

2

2

By the following procedures, we can shorten the rope so that the final rope of length 2 contains a cord with
color 1. The total cost is 2.

• Shorten the rope so that the point of length 2 from left on the rope becomes the leftmost point.

• Change the color of the leftmost cord to 1. Shorten the rope so that the point of length 1 from left on the
rope becomes the leftmost point. Note that the cost to change the color is 2 because the thickness of the
cord is 2.

• Shorten the rope so that the point of length 3 from left on the rope becomes the leftmost point.

• Shorten the rope so that the point of length 1 from left on the rope becomes the leftmost point.

Sample Input 3 Sample Output 3
10 3

2 2 1 1 3 3 2 1 1 2

3

3

4

Before shortening the rope, we may change the colors of several cords.
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