Lazy Mathematician

Filename: mathematician

The Problem
The BHCSI staff has been approached this week by one of the math departments finest.  It turns out that he is working on some new formulas but he has a nasty habit of putting in too many parentheses.  Not only does he have so many that they become so deeply nested that it is hard for everyone else to read; but he also puts in so many that he looses track of them.  He has asked that we help him correct his errors and warm him when he goes too deep in nesting.  Your job is to write the software to help him.

The Input

The input will start a single digit, n, the number of test cases you will be asked to check.  This will then be followed by n lines each containing a formula the professor is working on.   Each line will be a combination of letters, number, white space, and parenthesis.
The Output

For each test case you need to keep track of how deep the nesting of parenthesis are and keep track of matching open and close parentheses.  

If he goes too deep in nesting at any point in the equation (more than 10 deep), whether valid or not, you should print:


Case #n: Too Deep!!

If the equation is valid (has all matching nesting) and does not nest too deep, your output should be similar to the following:


Case #n: Valid


         1 2 2 2 3 3 2 1

where the input parentheses are in the following order: ( ( ) ( ( ) ) ).  
If the input case is invalid (does not have matching open and close parentheses) and never nests too deeply, the output should be of the following format:

Case #n: Not Valid

Sample Input
4

7 * (14 +(42 % 6+ ((5) + 12 ) ) /2)

([9, })

1+(2+(3+(4(5(6((8-(9+10(2 – (0 – (2/4.0)– 6 ) * A)) + PI )))

(((()())()()
Sample Output

Case #1: Valid


    1 2 3 4 4 3 2 1

Case #2: Valid


    1 1

Case #3: Too Deep!!

Case #4: Not Valid
