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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
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Left-Recursions (LRs): Direct vs. Indirect

Direct Left-Recursions:
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CFGs: Left-Recursive vs. Right-Recursive
CFG with Right Recursions

CFG with Left Recursions
Expr + Term Exor -~ Term Expr'
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Top-Down Parsing: Discovering Leftmost Derivations (2
‘backtrack = pop focus.children; focus := focus.parent; focus.resetChildren Pars »‘Q a¥*a

ALGORITHM: TDParse Term Ex r/
INPUT: CFG G=(V, ¥, R, S) < 2 ;
OUTPUT: Root of a Parse Tree or Syntax Error + Term EX,Df

PROCEDURE : €
00t := a new node for the start symbol S
focus := root 2.5 FaCtor Term,

initialize an empty stack trace
trace. push (null)

word := NextWord ()
while (trugl:

[e} us

trace.push(BnBnp_q - - . B2)
focus := By
else

if focus = S then report syntax error

else backtrack

end

end
elseif word matches focus then

word := NextWord()

focus := trace.pop ()
mlseif word = EOF A focus = null then return root /
else backtrack T
end .E/
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Top-Down Parsing: Discovering Leftmost Derivations (3)
backtrack = pop focus.children; focus := focus.parent; focus.resetChildren  Parse: (a + a) o a

ALGORITHM: TDParse Term EX,OI’,

INPUT: CFG G=(V, ¥, R, S) 7

OUTPUT: Root of a Parse Tree or Syntax Error + Term Epr
PROCEDURE : €

root := a new node for the start symbol S

focus := root Factor Term’

initialize an empty stack tlrace « Factor Term'
trace. push (null)
word := NextWord()
while (true):
if focuse€ V then
if 3 unvisited rule focus — 3102 ...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
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indirect & direct left-recursions
PROCEDURE:
impose an order on@ ((A1,Az,...,An))
for@®: &
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Removing Left-Recursions (1)

ALGORITHM: RemoveLR
INPUT: CFG G=(V, X, R, S)
ASSUME: G acyclic A with no e-productions
OUTPUT: G’ s.t. G'=G, G has no
indirect & direct left-recursions

PROCEDURE:
Simpose an order on V: ((A1,Az,...,An))

for i: 1 .. n:
e

coooEo»m.hool\)—k

for j: 1
10 (if 3 Ajp> AjyeR A Aj>01|62|...|dmeR then
11 replace A; - Ay with A =61y |60y ... [dmy
12 nd ¢
13 for z&, B H:
14 replace it with: AL_’EAlv@_’QAI
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Removing Left-Recursions (2)

1 NJALGORITHM: RemoveLR

2 INPUT: CFG G=(V, X, R, S)

3 ASSUME: G acyclic A with no e-productions
4 OUTPUT: G’ s.t. G'=G, G has no

5 indirect & direct left-recursions

6 JPROCEDURE:

7 impose an order on V: ((A1,Az,...,An))

8 for = | .. #s

9 For J: 1 .. T=lz

10 if3A;—)Ajfyer’/\Aj—>51|52|...|6m€l:1’then
il replace A; — Ajy with A;i— 41y |y |...|dmy
12 end

13 for A — Aja|BeR:

14 replace it with: A > A, A - oA |e
Indirectly Left-Recursive CFG:
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Removing Left-Recursions (3)

1 NJALGORITHM: RemoveLR

2 INPUT: CFG G=(V, X, R, S)

3 ASSUME: G acyclic A with no e-productions
4 OUTPUT: G’ s.t. G'=G, G has no

5 indirect & direct left-recursions

6 JPROCEDURE:

7 impose an order on V: ((A1,Az,...,An))

8 for = | .. #s

9 For J: 1 .. T=lz

10 if3A;—)Ajfyer’/\Aj—>51|52|...|5m€F|’then
1 replace A; — Ajy with A;i— 41y |y |...|dmy
12 end

13 for A - Aja|BeR:

14 replace it with: A > A, A - oA |e
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Removing Left-Recursions (4)

1 NJALGORITHM: RemoveLR

2 INPUT: CFG G=(V, X, R, S)

3 ASSUME: G acyclic A with no e-productions
4 OUTPUT: G’ s.t. G'=G, G has no

5 indirect & direct left-recursions

6 JPROCEDURE:

7 impose an order on V: ((A1,Az,...,An))

8 for = | .. #s

9 For J: 1 .. T=lz

10 if3A;—)Ajfyer’/\Aj—>51|52|...|5m€F|’then
1 replace A; — Ajy with A;i— 41y |y |...|dmy
12 end

13 for A - Aja|BeR:

14 replace it with: A > A, A - oA |e
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Eliminating epsilon-Productions
Ll & Gz
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