Guess the Path

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 512 megabytes

This is interactive problem.

You are going to take part in robot programming contest. You will have to launch robots to a special field
that has detectors at some cells. The jury has chosen one of the shortest paths on the field and you have
to find it.

The field is a grid rectangle with m rows and n columns. Let us denote the cell at the i-th row and the
j-th column as (7,5) (1 < i < m, 1 < j < n). Every path that the robot can be launched along must
start at the top-left cell of the grid which has coordinates (1, 1), pass some cells of the field, and end at
the bottom-right cell which has coordinates (m,n).

In one step the robot can move one cell down, or one cell to the right. Therefore if the robot is at the
cell (,7), it can move to the cell (i + 1,7) or to the cell (i, 7 + 1). The robot cannot move outside of the
field. The path of the robot consists of m + n — 2 steps, so it moves from the cell (1,1) to the cell (m,n)
visiting some other cells.

The jury has chosen one of the possible robot paths. This path is not known to participants. Each cell
that belongs to the path chosen by the jury has special detector installed in it. When the robot enters
the cell with the detector, the detector reports that the cell was visited.

The participant can launch the robot along any allowed path from (1, 1) to (m,n). After every launch the
jury tells the participant which cells that have detectors installed have reported that the cell was visited.
Your task is to launch the robot at most 10 times, and find out the path that the judges have chosen.

Interaction Protocol

First your program receives two integers m and n — the size of the field for the robot (1 < m,n < 1000,
m+n > 2).

After that your program must make queries, each query represents one launch of the robot.

To make a query output “? s”, where s is the string that denotes the path that the robot must follow.
The string must have a length n + m — 2 and consist of ‘D’ and ‘R’ characters. If the i-th character is ‘D’
on the i-th step the robot moves down, if the i-th character is ‘R’, it moves to the right. The robot starts
its path in a cell (1,1), and after all steps it must be in the cell (m,n).

As the answer the jury outputs an integer ¢t — the number of cells with detectors that have reported the
robot has passed them (2 < ¢ < m+n — 1). The following ¢ lines contain two integers r; and ¢; each —
the coordinates of the cells (7, ¢;) with detectors that have reported the robot has passed them (for all
1 < <t the inequalities 1 < 7; < m and 1 < ¢; < n hold). It is guaranteed that all ¢ cells are distinct.
They are printed by increasing of r;, and for equal r; by increasing of ¢;.

After you detect the chosen path, your program must print the line “! s” where s is the string that
specifies the chosen path in the format described above.

If your program makes more than 10 queries, makes incorrect query, or answers the path incorrectly, it
would get the verdict “Wrong Answer”.
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Example

standard input standard output
34
7 DDRRR
3
11
33
34
? DRRRD
4
11
22
23
34
! RDRDR
Note

Print new line character after each line. After each action your program must flush standard output.

If you use “writeln” in Pascal, “cout << ... << endl” in C++, “System.out.println” in Java, “print”
in Python, “Console.WriteLine” in C#, standard output is automatically flushed, no additional action is
required. If you are using other way to output data, you should flush standard output. Note that even if you
flush output, you absolutely must print new line character. To flush output you can use “fflush(stdout)”
in C and C++, “flush(output)” in Pascal, “System.out.flush()” in Java, “sys.stdout.flush()” in
Python, “Console.0Out.Flush()” in C+#.

Explanation

The picture 1 shows the path chosen by the jury in the first sample test. The string that specifies this
test is “RDRDR’.

(1,1) | (1,2) | (1,3) | (1,4)

(2,1) [ (2,2) | (2,3) | (2,4)

(3,1) [ (3,2) | (3,3) | (3,4)

Picture 1. The chosen path is “RDRDR”.

The picture 2 shows the first query. The cells of the path “DDRRR” are denoted with bold frame. The cells
that belong to the path chosen by the jury, the ones that have the detector that reports the presence of
the robot, are shaded.

The picture 3 shows the second query. The cells of the path “DRRRD” are denoted with bold frame. The
cells that belong to the path chosen by the jury, the ones that have the detector that reports the presence
of the robot, are shaded.

(L,1)§(1,2) | (1,3) | (1,4) (L,1)§(1,2) | (1,3) | (1,4)
enfe2 || ey enleajes]es
(3,1)1(3,2)R(3,3) | (3,4) (3,1) [ (3,2) | (3,3) | (3,4)
Picture 2. Query “DDRRR. Picture 3. Query “DRRRD”.
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