
XXI Open Cup named after E.V. Pankratiev
Stage 16: Grand Prix of Urals, Sunday, May 9, 2021

Problem E. Emperor’s Palace

Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 64 megabytes

The great Emperor Emelyan I is building a palace for himself. To emphasize the greatness of the Emperor,
the palace must be huge — it must be visible from space. In addition, the palace must be in the shape
of the letter E.

More formally, the palace should be a union of four rectangles: the main building of size 𝑎× 1 and three
wings of size 1 × 𝑏, adjacent to the main building from the east, where 𝑎 and 𝑏 are positive integers
numbers and 𝑎 ≥ 5. The north wing should be adjacent to the upper right corner of the main building,
and the south wing should be adjacent to the lower right. The middle wing should not adjoin either
the north or south wing, but should adjoin with its upper left corner to the main building at an integer
distance from the upper right corner of the main building.

In other words, the palace must completely occupy the following squares 1 × 1 of some rectangle of size
𝑎× (𝑏+ 1): all squares adjacent to the left, upper or lower side of the rectangle, plus some line inside the
rectangle, which is not adjacent to the top and bottom line.

The palace covers an area of 𝑎 + 3𝑏.

The area for the construction of the future palace is a rectangle of size ℎ × 𝑤, divided into cells of size
1× 1. Some cells are occupied by the Emperor’s gardens, which cannot be built on. The rest of the cells
are free and you can build on them.

Determine the largest area of the palace that can be built on empty spaces.

Input

The first line contains two integers ℎ and 𝑤 (5 ≤ ℎ,𝑤 ≤ 106, ℎ× 𝑤 ≤ 5 × 106).

Each of the following ℎ lines contains 𝑤 characters. The 𝑗-th character in the 𝑖-th of these lines is equal
to “#” if the cell with coordinates (𝑖, 𝑗) is occupied and “.” — if this cell is free.

Output

Print one integer — the largest possible area of the palace. If it is impossible to build a palace, print
“-1”.

Examples

standard input standard output
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