
Day 4: Almost Northern Contest
42nd Petrozavodsk Programming Camp, Winter 2022, Friday, February 4, 2022

Problem M. Marvelous Marathon
Input file: standard input
Output file: standard output
Time limit: 4 seconds
Memory limit: 1024 mebibytes

A marathon race is being planned in the beautiful countryside. The course will be somewhere along a
long, bidirectional, road. The organizers want to determine exactly where along this road the race should
be in order to maximize the experience for the runners, so that they get to enjoy as much beautiful scenery
as possible and are distracted from their tired limbs. The scenery varies in beauty depending on where
on the road you are, and also in which direction you are running. Because of this, the organizers are fine
with having the runners make up to two U-turns, as long as no part of the road is used more than once
in each direction.

The three different shapes of a valid course: zero, one or two U-turns, respectively.

We model the road of length m meters as a rectangular grid of size 2 ×m, where each cell has a non-
negative “beauty” value associated with it. The columns represent each meter of the road ordered from
start to to end. The top row in a column represents the beauty for this part of the road when running in
the direction towards the end of the road, and the bottom row in a column represents the beauty when
running towards the start of the road. A race of length x is then some set of exactly x of the cells in the
grid. Those x cells must form a path in the grid where no cell is visited more than once, we only move to
the right or down from cells in the top row, and we only move to the left or up from cells in the bottom
row. The sample race you may see in the note. The “total beauty” of a race is the sum of the beauty
values of the included cells.

The road is long, so rather than providing a list of all of the 2m beauty values, each side of the road is
divided into a small number of segments, where the cells within a segment have some constant beauty
value (and cells with beauty 0 are simply omitted).

Input
The first line of input contains the three integers m, x and n (1 ≤ m ≤ 109, 1 ≤ x ≤ 2m, 0 ≤ n ≤ 200),
the length of the road, the length of the race and the number of segments.

This is followed by n lines describing the segments. Each such line contains three integer a, b, v
(0 ≤ a, b ≤ m, 1 ≤ v ≤ 109, and a 6= b), describing a segment with endpoints a and b having beauty value
v. If a < b, this is the segments of cells in the top row of the grid in the range [a, b), and if a > b, this is
the segments of cells in the bottom row of the grid in the range [b, a).

The parts of the road that are not covered by any segments have beauty value 0. Each cell in the grid is
covered at most once (that is, there are no overlapping segments in the same direction).

Output
Output the maximum possible total beauty the race can have.
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Examples
standard input standard output

19 14 6
14 5 7
11 15 6
3 7 4
16 15 5
19 17 8
0 3 9

89

100000 42195 2
30000 60000 500000000
40000 10000 1000000000

35548500000000

Note

Illustration of Sample Input 1. The numbers in the cells indicate the beauty value for each meter of the
road (with omitted values being 0). The highlighted cells and arrows mark the optimal race, involving
two U-turns.
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