
Territories
Time limit: 9-15s, Memory limit: 256 MB

Bajtazar is a biologist studying the fauna of a newly discovered planet. He observed that there are
n different types of unique animal species on the planet. Unfortunately, geologists simultaneously
discovered large mineral deposits on it, and there are plans to build massive mines that could
threaten the planet’s ecological balance.
All species on the planet are territorial animals – each species has a fixed rectangle in which it
can move. To calm the biologists, the Interplanetary Parliament issued a decree stating that the
area lying within the territories of all species shall be designated as a nature reserve (hence no
mines will be built there).
During his research on the planet, Bajtazar recorded for each species a pair of coordinates (x1, y1)
and (x2, y2) for the opposite corners of the rectangle describing the territory of that species. He
has now returned to Earth and is analyzing the collected data, wanting to determine the area of
the reserve.
It is worth mentioning here that the planet has the shape of a torus, and its map can be
represented in the form of a grid of size X × Y with a coordinate system imposed on it. Points
on the map are defined by their coordinates (x, y), where 0 ≤ x < X and 0 ≤ y < Y . All
territories are rectangles with sides parallel to the coordinate axes.
Unfortunately, Bajtazar didn’t account for the fact that since the planet is a torus, two points do
not uniquely determine a rectangle. Indeed, for each species, there are four possible territories
consistent with the collected data. However, the Parliament wants to know as soon as possible
how many mines can definitely be built to include the projected profits from mineral extraction
in next year’s budget. To this end, Bajtazar needs to determine, based on the existing data, the
maximum possible area of the nature reserve.

Input
The first line of the input contains three integers n, X and Y (1 ≤ n ≤ 500 000, 2 ≤ X, Y ≤ 109)
indicating the number of animal species and the dimensions of the map.
In each of the next n lines, there are four integers x1, y1, x2, y2 (0 ≤ x1, x2 < X, 0 ≤ y1, y2 < Y ,
x1 ̸= x2, y1 ̸= y2) specifying the opposite corners of the territory of the next species – these
vertices have coordinates (x1, y1) and (x2, y2).

Output
The output should be a single integer – the maximum possible area of the intersection of all
territories.

Example
Input Output
2 10 7 15
2 1 8 6
5 2 4 4

1



Explanation of the example: The following illustrations show three of the sixteen possible
arrangements of two territories for the vertices with coordinates (2, 1), (8, 6) and (5, 2), (4, 4) on
a 10 × 7 map. The common areas are respectively 0, 8, and 15, with the last illustration showing
the largest possible reserve. Note that the reserve area does not need to be contiguous.
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