Towers of Hanoi
Filename: hanoi
The Problem
You have to write a program to antagonize people who aren’t good at solving the Towers of Hanoi problem. 

For the uninitiated, the Towers of Hanoi game consists of three pegs, and a stack of discs of different diameters. The discs start all on one peg, in order with the largest on the bottom. The challenge is to move the whole stack from one peg to another. You can only move one disc at a time, and it has to be the top of one of the three stacks. You cannot move a disc on top of a smaller disc.

You will simulate the game by having n discs labeled 1 through n, with 1 being the smallest. The three pegs are labeled A B and C and all the discs start stacked on peg A. For example, if n is 5, then the game will always begin like this: 
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You need to read in a sequence of moves, and tell whether any of them are illegal. A move is described by two characters, separated by a space. You take the disc from the top of the stack indicated by the first character, and place it on the stack indicated by the second character. The two characters are guaranteed to indicate valid distinct stacks. A move is illegal if the first stack is empty, or if the disc on the top of the second stack is smaller than the disc on the top of the first stack. If a move in the sequence is illegal, print out an error message, do NOT change the state of the game, and go on to process the next move.
The Input 
The first line of the input file contains a positive integer c, representing the number of cases in the input file. Each of the c input cases follow. The first line of each input case contains a positive integer n (1 ≤ n ≤ 100) , indicating the number of discs for that case. The second line of each input case contains a positive integer m (1 ≤ m ≤ 100)  indicating the number of moves in the sequence. The next m lines each contain two characters ('A', 'B' or 'C') separated by a space. These are the attempted moves for the test case with the first character indicating the stack from which a disc is taken and the second character indicating the stack on which the disc is placed.

The Output
The first line of each test case should have a header with the following format:

Tower #k:

where k (1 ≤ k ≤ c) indicates the test case number. Follow this line with a blank line. If all of the moves in the test case are valid, print out the following message on the subsequent line:

All moves are valid!

If one or more of the moves in the test case are invalid, produce one line of output for each move. Each of these lines will have the following format:

Move #x is illegal!

where x (1 ≤ x ≤ m) is the number of the move in the sequence. (The first move is considered Move #1.)
Separate the output for each test case with a blank line.
Sample Input
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Sample Output
Tower #1:

Move #1 is illegal!
Move #3 is illegal!

Move #6 is illegal!
Move #8 is illegal!
Tower #2:

All moves are valid!
