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Problem F

Basically Boolean
Input: f.in

Boolean expressons of more than two or three variables can become very complex. Sometimes they become so complex,
itisno longer smpleto see how the outcome of the expression dependson the vaue of asingle varigble. It may even be
so that the outcome of an expression no longer depends on the value of one of the variablesiniit, i.e. that the outcomeis
the same whether the variableistrue or fase. If an expression E no longer depands on avariable X, we say that Xis not
important for the expression, and conversdly, if avariable Xisimportant for an expression E, then the outcome of Ewill
depend on the vdue of X. If none of the varigblesin an expression are important, then the expression is either atautology
(awaystrue), or a contradiction (aways fase).

Y ou are asked to write aprogram that will, given an expression E, determine al the important variables in the expression.

Input
Thefirst line of the input contains the number of runs R(1 = R=1,000). Then Rlinesgppear, with each line containing
one formula. Each formula consists of one or more of the following eements:

- Avaiable denoted by acapitd letter A through J (each variable may occur multipletimes, or may not occur &t al)
- Theunary operator not

- Thebinary operators or, and, or => (implies)

- Brackets (and), dways matching

A formad description of an input lineis given by the following grammar (where ‘ space’ denotes exactly one space, and
FORMULA isthe start symbol, as shown by the underscoring):

FORMULA = VARIABLE |
UNARY_OP space FORMULA |
( FORMULA space BINARY_OP space FORMULA ) |

VARIABLE = A|B|C|D|E|F|G|H|I |J

UNARY_OP = not

BINARY_OP= or |and|=>

Note: the not operator binds stronger than the binary operators, and between the binary operators no precedence needsto
be defined as every formulais fully bracketed. The Boolean operators are to be interpreted as usud:

xa'y istrue if and only if x istrue, or y istrue, or both aretrue;
xandy istrue, if and only if X istrueand y istrue;
x=>y istrug if andonly if x isfaseory istrue.

Output

For each test case, you must output aline with the variables from the input expression that are important for that
expression, preceded by thestring ‘| npor t ant vari abl es: ‘. Multiple varigblesareto be separated by single
spaces. There must dso be exactly one space between the*:’ and thefirgt varigble. If no variables areimportant for the
evauation of the formula, you mugt print thestring ‘No vari abl es are inportant.’
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Sample Input

4

H

(not A and not not A)

(((B and C) or (D and B)) => (A or B))

((not (not E or (Bor C) or G and not (((not E or B) or C) and Q)

Output for the Sample Input

I mportant variables: H

No vari abl es are inportant.
No vari abl es are inportant.
I nportant variables: B CE
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