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Context-Free Grammar (CFG): Exercise (1)

Is the following CFG ambiguous?

Expr — Expr + Expr| Expr » Expr| ( Expr ) |a



Context-Free Grammar (CFG): Exercise (2.1)

Is the following CFG ambiguous?

Statement if Expr then Statement
if Expr then Statement else Statement

Assignment
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Context-Free Grammar (CFG): Exercise (2.2.1)
Is the following CFG_ambiguous?

Statement if Expr then Statement
if Expr then Statement else Statement

Assignment

Example:
if Exprl then if Expr2 then Assignmentl else Assignment2
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Context-Free Grammar (CFG): Exercise (2.2.2)

Is the following CFG ambiguous?

Statement —9O |3 r then Statement!
@\ if Expr then Statement else Statement

| Assignment

Example: <
if Exprl the C




if Expr then Statement
if Expr then WithElse else Statement

Assignment
if Expr then WithElse else WithElse

Assignment
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Expr + Term
Term
Term = Factor
Factor
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Top-Down Parsing: Algorithm

¢ backtrack = pop focus.children; focus := focus.parent; focus.resetChildren

ALGORITHM: TDParse
INPUT: CcFG G=(V, ¥, R, S)
OUTPUT: Root of a Parse Tree or Syntax Error
PROCEDURE :
root := a new node for the start symbol S
focus := root
initialize an empty stack trace
trace. push (null)
word := NextWord()
while (true):
if focuse V then
if 3Junvisited rule focus — 318> ...0Bn € R then
create f31,B2...08n as children of focus

trace.push (BnBp_1 - - - B2)
focus := p4y

else

if focus = S then report syntax error
else backtrack
end
end
elseif word matches focus then
word := NextWord()
focus := trace.pop ()
elseif word = EOF A focus = null then return root
else backtrack
end




Top-Down Parsing: Discovering Leftmost Derivations (1)

backtrack = pop focus.children; focus := focus.parent; focus.resetChildren Parse: a + a x a
LA R

ALGORITHM: TDParse
INPUT: CFG G=(V, ¥, R, S)
OUTPUT: Root of a Parse Tree or Syntax Error
PROCEDURE :
foot := a new node for the start symbol S
focus := root
Ynitialize an empty stack trace
trace. push (null)
word := NextWord()
while (true):
if focuse Y then
yif 3 unvisited rule focus — 3182 ...Bn€ R then
create (31,02 ...8n as children of focus
trace.push(BnBnp_q - - . B2)
focus := 34
else
if focus = S then report syntax error
else backtrack
end
end
elseif word matches focus then
word := NextWord/()
focus := trace.pop ()
elseif word = EOF A focus = null then return root
else backtrack
end

(Exor® — Expr+ Term
|  Term

MT - Term x Factor
|  Factor

Factorf-—~  (Expr)
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