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The Wall

The island of Rectos is always threatened by floods and pirates. Therefore, the king of
Rectos wants to protect all villages on his island by a single huge wall.

Rectos has rectangular shape. So, the architect of the wall models the island as a grid of
squares. Each village is located within one of the squares; the capital village is located in
the very north-west, i.e. within the upper left square.

The wall must be built in such a way that from the outside (i.e., from the area outside the
grid) it is impossible to reach any village without crossing the wall.

The architect plans to build the wall along grid lines only, in the following way: He puts the
first wall segment on one of the two grid line segments that start in the upper left corner.
Then, the next wall segment is always linked to the previous one, i.e. built on an adjacent
grid line segment (that starts where the previous one ends). The architect continues this
way, until the upper left corner is reached again. This procedure may cause that more than
one wall segments are put on the same grid line segment. That is, the wall is built along a
contiguous closed path of grid line segments.

Due to topography, for every grid line segment there is a certain cost of building a segment
of the wall there. The total cost of building the wall is given by the sum of the costs for all
segments of the wall. If t wall segments are built on the same grid line segment, the cost of
this grid line segment are counted t times.

The king wants to spend as little money as possible for building the wall. Help the king
and write a program that, given the location of villages on the island and the building cost
for all grid line segments, computes the minimum cost of building the wall.

Input

The first line consists of two integers N and M, the number of rows and columns of the
grid, respectively. The following N lines describe the rows of the grid. Each of these lines
contains M integers, either 0 or 1: 0 represents an empty square, while 1 indicates the
presence of a village in this square. The first integer in the first of these lines is 1.

Afterwards, there are N more lines, each of which contains M + 1 nonnegative integers:
these numbers specify the cost of building a wall segment along the corresponding vertical
grid line segment.

Finally, there are N + 1 lines, each of which contains M nonnegative integers: these numbers
specify the cost of building a wall segment along the corresponding horizontal grid line
segment.

Output

The only line of the output should contain a single integer: the minimum cost of building
the wall.
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Constraints

It holds that 1  N, M  400, and 1  v  109 for all cost values v. However, you might
need long long to store the result!

Subtask 1 (30 points). The number of villages does not exceed 10, and N, M  40.

Subtask 2 (30 points). N, M  40.

Subtask 3 (40 points). No further constraints.

Sample

Input Output

3 3
1 � �
1 � �
� � 1
1 4 9 4
1 6 6 6
1 2 2 9
1 1 1
4 4 4
2 4 2
6 6 6

38

3 3
1 � 1
� � �
� 1 �
2 1 1 3
5 6 1 1
2 1 1 3
2 1 1
3 4 1
4 1 1
5 1 2

22

The situations are depicted below together with possible optimum walls. In both cases, the
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wall is shown as a bold line and squares with villages are colored.

1 4 9 4

1 6 6 6

1 2 2 9

1 1 1

4 4 4

2 4 2

6 6 6

2 1 1 3

5 6 1 1

2 1 1 3

2 1 1

3 4 1

4 1 1

5 1 2

Limits

Time limit: 2 s
Memory limit: 1024 MB

Feedback

There is partial feedback given for this task, i.e. you can see the verdicts for a fixed subset of
the testcases and the public score hints towards your real score, which can be either lower
or higher.
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