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Removing Left-Recursions (1) & > 4

—

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

impﬁ an order on V: ((A1,Az,...,An))

for A .. n:
I
£ GF?/\Aj—>(51|62\...\5meRthen

ce Aj— Ajy with A,’—>()1’7[ Q’YT...‘(Sm’}/
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ia|BeR:
replace it with: A > A, A - oA |e

Expr + Term
Term
Term = Factor

Factor




1 BALGORITHM: 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

9 indirect & direct left-recursions

6 JPROCEDURE:

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

8 for |z 1 . B

9 Bor j: 1 .. i-1:

10 ifE|A,'—>A/"7€R/\Aj—>51|52|...|5m€Rthen
11 L replace Aj — Ay with A; — 1y |d2v|...|dmY
12 end

13 for A > Aia|BeR:

14 | K| replace it with: A — BA A > oA
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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 E’:‘or A - Aja| B < R:
14 replace it with: A > A, A - oA |e
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1 BALGORITHM: RemovelLR

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

3

4 OUTPUT: G’ s.t. G'=G, G has no

5 indirect & direct left-rdg :

6 JPROCEDURE: <

7 mpose an order on V: ((A1,Aq,..., ] ¢]

8 Efor i1 ..n: E g
9 for |: > ( -

10

1 I
A \
if|3d Ai—> Ay eR A|A B9y |52|‘5m€R then
replace Izjeﬁjﬁ with 4%&7\527\...\%7

@|@_e =7

e it with: A; —>{BA’, A" -\g}¥
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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:

; : : (A1, Az, ..., An)) 5

9 1 . i-1: Mt ll. ¢

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

12 end
1&J . or A - Aia|BeR:
“| replace it with: A;—> A, A > oA |e




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 := Nextlord() K /’/
while (true):
if fOCUSG V then v 9 Factor — L Expr l
if 3Junvisited rule focus — B1B2...0B8n € R then num
create f31,B2...08n as children of focus Hiae
trace.push (BnBp_q - .. B2)
focus := Py
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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FIRST Set

Goal — Expr
Expr —  Term Expr’
Expr' — 4+ Term Expr’

- Term Expr’

_}/,;f »e ifaeT

ABe(VUE)*) iffac V]

Q) 2,J dm

@name+-x+£leofs
FIRST num name + x = () eof €
@p) @(pD Term Term’ Factor
A &
FIRST (,name,num +,-,€e (,name,num x,+,e (,name, num







