Problem C

Question Mark’s Arity 


Source file: arity.c, arity.cc, arity.pas

Problem

Operator’s arity is a number of its operands (e.g. + has arity 2). Then we define P-expression using following three rules:

1.
0, 1, 2, 3, 4, 5, 6, 7, 8, 9 are P-expressions.

2.
If O is operator with arity n and v1, v2, ..., vn are P-expressions, then O v1 v2 ... vn is a P-expression. O can be one of: $ with arity 1, + - * / with arity 2, F G H with arity 3 and ? with unknown (but fixed) arity (integer number, 0 ( arity(?) < 20).

3.
Nothing else is a P-expression.

Your task is to write a program that will find out whether a given sequence of characters is a P-expression. If so, your program should output the arity of ?, too. (Hint: Arity of ? can be computed quite easily ...)

Input

Program reads several input blocks from its standard input. First line contains one integer number n, (1 ( n ( 1000) followed by an end-of-line character. After this line, there are n more lines, each of them containing one sequence of characters. Each sequence is at least 1 and at most 10000 characters long (Hint 2: Think twice before using recursion, what about input sequence of 9999 $s with a 0 at the end?). 

Output

Program writes n answers to its standard output (one for each input block, each followed by an end-of-line character). Answer can be one of (do not include the “): 

1.
„YES x“ in case when input sequence is a correct P-expression, and it contains at least one “?”; x is the arity of ? (integer number),

2.
„YES“ in case when input sequence is a correct P-expression, but it does not contain a “?”,

3.
„NO“ in case when input sequence is not a P-expression.
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