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Description

Prof. Aqua is the Instructor of the course “Introduction To Brainfuck”. If you haven’t heard about
Brainfuck, it is an esoteric programming language created in 1993 by Urban Miiller, and it only
consists of eight commands, listed below.

Character Meaning
> Increment the data pointer (to point to the next cell to the right).
< Decrement the data pointer (to point to the next cell to the left).
+ Increment (increase by one) the byte at the data pointer.

- Decrement (decrease by one) the byte at the data pointer.

Output the byte at the data pointer.

' Accept one byte of input, storing its value in the byte at the data pointer.

[ If the byte at the data pointer is zero, then instead of moving the instruction
pointer forward to the next command, jump it forward to the command after the
matching ] command.

] If the byte at the data pointer is nonzero, then instead of moving the instruction
pointer forward to the next command, jump it back to the command after the
matching [ command.

Since the language is very hard to read and write, every time when there is an assignment, most
of the students “borrowed” other students’ code “for reference.” Of course, Prof. Aqua is not
happy about this situation, so she asked you to help her detect plagiarism.

Fortunately, you don’t need to learn Brainfuck to do this. Now given all students’ code
submissions, and then Prof. Aqua will ask you the similarity of student i’s code and student j’s
code. To simplify the problem, you only need to find the length of the longest common prefix of
their codes.
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Input Format

In the first line consists of two positive integers nand m, separated by space.

In the next nlines, each line is a string only consisting of the 8 Brainfuck commands, which
represents the code submission of student 0, 1, ..., n — 1, respectively.

The next mlines, each line consists of two integers i, j ranging from 0 ton — 1(inclusive), which
represents that Prof. Aqua asks you the length of the longest common prefix of student i’s and
student j’s code submissions.

Output Format

For each query (i, ) Prof. Aqua asked, output the length of the longest common prefix of
student i and student j’s code submissions.

Data Range
1 <n,m <1000000
The sum of length of all code submissions is no more than 1000000.

Input Example 1
21
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Output Example 1
3

Input Example 2
33
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Output Example 2
5
5
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Input Example 3
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Output Example 3
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Example Explanation:

For example 1, the longest common prefix of “++--><[]” and “++-++<>[]" is “++-”, so it outputs 3.
For example 2, code 0 and 1, code 0 and 2 share the prefix “+++++”, so the first two lines of
output are both 5. Code 1 and 2 share the prefix “+++++-”, so the third line of output is 6.

For example 3, queries 1, 2, 3, 5 all only have the common prefix “” which is an empty string, so
the corresponding lines of output are all 0. Query 4 has the longest common prefix “++++++”, so
the fourth line of output is 6.



