
“Adolescent Grigore Moisil” International Programming Contest, 12th Edition
Final Round, September, 2026

Contractor’s Dilemma
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 2048 MB

Your construction company has won the contract for this year’s public works: n jobs, numbered from 1
to n, the i-th of them at the point (xi, yi) of the city map. No two jobs are at the same point, and the
contract is binding: the jobs have to be carried out in exactly the order in which they are listed.

What you do get to choose is how the work is organised. You split the contract into at most k construction
sites, each of them a consecutive run of jobs, so that every job belongs to exactly one site.

The sites are built one after another, and the city has to be kept out of the site that is being built, so you
fence it off. The fence is the smallest axis-parallel rectangle that leaves every job of the site at distance
at least 1

2 from it. For instance, a site holding the two jobs (2, 7) and (5, 6) is fenced by the rectangle
with corners (1.5, 5.5) and (5.5, 7.5), which is 4 metres wide and 2 metres tall. You carry out all the
jobs of a site, take its fence down, and only then do you start the next one.

The city pays for fencing by the metre, so a site earns exactly the perimeter of its fence. The site above
earns 2 · 4 + 2 · 2 = 12 coins. Earn as much as you can.

Input

The first line of input contains two integers, n (1 ≤ n ≤ 106) and k (1 ≤ k ≤ n), the number of jobs in the
contract and the largest number of construction sites you may open. It is guaranteed that n · k ≤ 5 · 106.
Each of the next n lines contains 2 integers xi and yi (1 ≤ xi, yi ≤ 109), the location of the i-th job of
the contract. No two jobs are at the same location.

Output

Print one integer, the largest total number of coins that can be earned.

Examples

standard input standard output

4 2

1 1

5 5

2 2

6 6

40

3 2

1 1

3 3

1000 1000

4000

6 3

4 4

1 2

5 1

1000 1000

999 1002

1001 998

4022
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Explanation

In the first example the contract is split after the second job, so that jobs 1 and 2 are carried out on one
site and jobs 3 and 4 on the next one. Both fences are 5 metres wide and 5 metres tall, so each of them
earns 2 · 5 + 2 · 5 = 20 coins, for a total of 40.

1

2

first site, 20 coins

3

4

second site, 20 coins

A single site around all four jobs would have been 6 metres wide and 6 metres tall and would have earned
only 2 · 6 + 2 · 6 = 24 coins.

In the second example it is best to open one single site, even though two are allowed. Its fence spans
the whole empty stretch between (3, 3) and (1000, 1000) and earns 2 · 1000 + 2 · 1000 = 4000 coins, while
every way of splitting the contract in two earns less:

• splitting after the first job gives the sites {(1, 1)} and {(3, 3), (1000, 1000)}, earning 4+3992 = 3996
coins;

• splitting after the second job gives the sites {(1, 1), (3, 3)} and {(1000, 1000)}, earning 12 + 4 = 16
coins.

In the third example three sites are opened:

• {(4, 4), (1, 2)}, whose fence is 4 by 3 metres and earns 14 coins;

• {(5, 1), (1000, 1000)}, whose fence is 996 by 1000 metres and earns 3992 coins;

• {(999, 1002), (1001, 998)}, whose fence is 3 by 5 metres and earns 16 coins.

Together they earn 14 + 3992 + 16 = 4022 coins.
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