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Example (2):-

Parse and derivations, this sentence (id+id*id) by using this grammar:
E— E+E |E-E|E*E |E/E | (E) | -E | id

Sol 1:- Sol 2:-

E— (E+E) E— (E*E)
E— (E+E*E) g: EiiEE”;%))
E— (id+E*E) E— (id+id*E)
E— (id+id*E) E— (id+id*id)
E— (id+id*id)
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H.W

E— E+E | E-E | E*E | id
Parse this sentence: id+id*id
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2.6.2 Ambiguity: (problems of grammar)
A grammar that produces more than one parse tree for some sentence is said to be
ambiguous. An ambiguous grammar is one that produces more than one leftmost or more
than one right most derivation for the same sentence. For certain types of parsers, it is
desirable that the grammar be made unambiguous, for if it is not, we cannot uniquely
determine which parse tree to select for a sentence.
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Ex(1):-

S— AB | aaB
A— a|Aa
B—b

W= aab

Sol (1):-

S— aaB
S— aab

Sol (2):-
S— AB
S— AaB
S— aaB
S—aab

Ex (2):-
S— A
A— aA|Aaja

Sol:-
S— A
S— aA
S— aAa
S— aaa
OR

S— A
S— Aa
S— Aaa
S— aaa
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Sol(2):-
S— A
S— aA
S— aaA
S— aaa

https://www.youtube.com/watch?v=PnOCNxckV48

H.W

Check this sentence Ambiguity or unambiguous id + id + id

E— E+E | E-E | E*E | id
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2.6.3 Left Recursion
A grammar is left recursion if it has a non-terminal A, such that there is a derivation A —

aA For some string a. Top-down parsing methods cannot handle left recursion grammars,
so a transformation that eliminates left recursion is needed.
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Example: Consider the following grammar for arithmetic expressions.
E— E+T|T

T— T*F|F

F— (E)|id

Eliminating the immediate left recursion (productions of the form A— Aa) to the
production for E and then for T, we will get

E— TE
E— +TE|)A
T—FT
T— *FT |\
F— (E) | id

Example:-
A— ABx | Aala

Sol:

A— ABx|Aa|a
A— aA

A— BxA |aA | A
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Example:-

A— Ac|Aad |ba|c
Sol:

A— Ac|Aad |balc
A— bdA | cA

A— cA|adA )L

https://www.youtube.com/watch?v=FJsVmfPEXLs

2.6.4 Left Factoring
Left factoring is a grammar transformation that is useful for producing a grammar suitable
for predictive parsing. The basic idea is that when it is not clear which of two alternative
productions to use to expand a nonterminal A, we may be able to rewrite the A-
productions to defer the decision until we have seen enough of the input to make the right
choice.
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Example:-
E— abc|ab | k

Sol:
E— abc|ab |k
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E— abE | k
E—c|A

Example:-
S— abMna | ckL | abMo

Sol:

S— abMna | ckL | abMo
S — abMS | ckL
S—mnalo
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Example:-
A— xB | xY
Sol:

A— xB | xY
A— xA
A—-B|Y

Example:-
A— aAB|aA |a

Sol:

A— aAB|aA|a
A— aA

A— AB|A|L

https://www.youtube.com/watch?v=whe29g0b8p4

2.6.5 Predictive Parsing Method

Topdown  (3ub sl

In many cases, by carefully writing a grammar eliminating left recursion from it, and left
factoring the resulting grammar, we can obtain a grammar that can be parsed by a non-
backtracking predictive parser. We can build a predictive parser by maintaining a stack.
The key problem during predictive parser is that of determining the production to be
applied for a nonterminal. The non-recursive parser looks up the production to be applied

in a parsing table.

A table-driven predictive parser has an input buffer, a stack, a parsing table, and an output
stream. The input buffer contains the string to be parsed, followed by $, (a symbol used as
a right endmarker to indicate the end of the input string). The stack contains a sequence of
grammar symbols with $ on the bottom,( indicating the bottom of the stack). Initially, the
stack contains the start symbol of the grammar on the top of $.
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Example:

E—E+T | T
T — T*F| F
F— (E) |id

Parse the input id + id * id by using predictive parsing:
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