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Main Goal of Parser:  Produce parse tree via grammar







Parse Trees

Similar to derivation, ignores order of replacement

Rule:  A       X1 X2 X3

Parse tree:   

X1   X2    X3

A

Ex.  E

E    A    E

a + E   A  E

a   *    a

 ... XmA       X1 X2 X3

X1   X2    X3

A

...  Xm

Formal Definition of Parse Tree

Given a CFG G,                     is a labelled tree with

1.  a single root labelled with the start variable

2.  Leaves that are labelled by terminal symbols

3.  Interior nodes labelled by variables

4.  If the parse tree contains

Then is a rule of G.



Ambiguity of a Grammar

Ex.  a+a*a
E

E   A   E

a    +   E  A  E

a   *   a

E

E    A    E

E    A   E   *    a

a    +    a

Def.  G is if there is some string w in *

with two different parse trees.

Ambiguity of a Grammar?

 

| otherEx.  S        if E then S |   if E then S else S
where       is { if, then, else, other}

Ex.  S      (S) | SS   |      where     is {  , (, )}

Ex.   E       E+E  |  ExE | (E) |a



T       TxF  | F
F       (E)    | a

Disambiguation of CFG

E      E+E | E x E |(E) | a

Rewrite:   E       E+T  | T

S     MS | US
MS     if E then MS else MS
US      if E then S |  if E then MS else US

Ex.  S        if E then S |   if E then S else S | other
where       is { if, then, else, other}



> >

Designing CFG’s

Ex.  { 0   1  |  n >  0}
n n

Ex.  { 0   1 | n      0}           {1   0   |  n     0}
n n n n

Ex. { w w   |  w in {0,1}*  }  


