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Boolean Functions:

Boolean expressions are composed of the Boolean operators (and , or, and not) applied to the elements that are Boolean variables or relational expressions.

Example:

a or b and not c

t1 = not c

t2 = b and t1
t3 = a or t2
Example:

a<b

if a<b goto nextstat+3

t1 := 0;

goto nextstat+2
t1 :=1

E        E or E | E and E | not E | id1 relop id2 | true | false | (E)
Translation scheme for producting Three Address Codes for Boolean Expressions: 
E         E1 or E2
            {

               E.place := newtemp();

               emit (E.place ‘:=’ E1.place ‘or’ E2.place);
             }

E          E1 and E2
            {

               E.place := newtemp();

               emit (E.place ‘:=’ E1.place ‘and’ E2.place);
             }

E         not E

           {

              E.place := newtemp();
              emit ( E.place ‘:=’ ‘not’ E.place);
            }

E        ( E1 )
          {

             E.place := E1.place;
           }

E        id1 relop id2
          {

            E.place := newtemp;

            emit (‘if’ id1.place relop.op id2.place ‘goto’ nextstat+3);
            emit (E.place ‘:=’ ‘0’);
            emit (‘goto’ nextstat+2);
            emit (E.place ‘:=’ ‘1’);
           }

E        true
          {

             E.place := newtemp;

             emit (E.place ‘:=’ ‘1’);
           }

E        false
          {

             E.place = newtemp;

             emit (E.place ‘:=’ ‘0’);
            }

Short-Circuit Code
We can translate a Boolean expression into three address code without generating code for any of the Boolean operators and without having the code necessarily evaluate the entire expression. This is called Short-Ciruit or Jumping code.
Translation of a<b or c<d and e<f:
100:  if a<b goto 103

101:  t1 := 0

102:  goto 104

103:  t1 := 1

104:  ifc<d goto 107

105:  t2 := 0

106:  goto 108

107:  t2 := 1

108:  if e<f goto 111

109:  t3 := 0
110:  goto 112

111:  t3 := 1

112:  t4 := t2 and t3
113:  t5 := t1 or t4
Control Statements:

S        if E then S1
S        if E then S1 else S2
S        while E do S1
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