
44th Petrozavodsk Programming Camp, Winter 2023
Day 1: JAGain in Petrozavodsk, Tuesday, January 31, 2023

Problem I. Impossible-to-finish Race
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

You are a teacher of a class of S students. The students are numbered from 1 to S, and the i-th student
has athletic ability Ai and height Hi.

In an upcoming sports day your class is going to compete in a game called impossible-to-finish race. In
this race N runners of a team line up in a row, connect their legs using ankle straps (more precisely,
connect the first runner’s right leg and the second runner’s left leg, the second runner’s right leg and the
third runner’s left leg, and so on), and run together toward a goal.

As the teacher of the class you have to choose N students from your class as runners of the race and
decide the order of these N runners. Of course, each runner’s athletic ability is one of the key factors
of the strength of the team. However, you have noticed that if two adjacent runners have very different
heights, it ends up losing the strength of the team. After all, if students of numbers r1, . . . , rN line up in
this order, the strength of this team is defined as follows.

N∑
i=1

Ari −
N−1∑
i=1
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Your task is to maximize the strength of the team.

Input
The first line of the input contains two integers S and N (2 ≤ S ≤ 105, 2 ≤ N ≤ min (S, 200)), which
represent the number of students in your class and the number of students that you have to choose from
your class as runners. Each of the next S lines contains two integers Ai and Hi (1 ≤ Ai, Hi ≤ 109), which
represent the athletic ability and height of the i-th student in your class.

Output
Print the maximum strength of the team that you can accomplish.
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Examples
standard input standard output

4 2
40 150
100 185
60 160
80 170

165

4 3
40 150
100 185
60 160
80 170

215

4 3
40 150
100 300
60 160
80 140

160

10 5
31 41
59 26
53 58
97 93
23 84
62 64
33 83
27 95
2 84
19 71

237
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