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Bottom-Up Parsing: Discovering Rightmost Derivations (1

ALGORITHM: BUParse
INPUT: CFG G=(V, ¥, R, S), Action & Goto Tables

OUTPUT: Report Parse Success or Syntax Error

PROCEDURE:
initialize_an empty stack trace _
cp.push(S) /x start state x/ 1 Goal — List
J 1= NextWord() 2 List — List Pair

3 | Pair
4  Pair — ( Pair )
()

//state 2= trace top () Action Table J| Goto Table

ushl(A
Z et él‘to[sta”tg; Z" Mg 6 eim T

trace . push (next)
‘_'glseif act = shift g;" then

[

trace . push (word)

trace.push (EL)
qv@ := NextWord()
else
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LR(1) Items: Exercise (1.1)

1 Goal — List
2| List — List Pair

Initial State: [ Goal — eList, eof]

3 | Pair Desired Final State: [ Goal — Liste, eof|
4 \ Pair /~|( Pair )
5

Q. Derive all LR(1) items for the above gramm
o FoLLow(List) = {eof, (} FoLLOW(Pair) @

1:. ( E??V > ébp:(

Intermediate States: Subset Construction




LR(1) Items: Exercise (1.2)

FoLLow(List) = {eof, (} FOLLOW(Pair) = {eof, (,)}

Goal — List
List — List Pair

| Pair [Goal — e List,eof]

Pair — ( Pair )

I C)

[Goal — List e,e0f]

[List — e List Pair,eof] [List — e List Pair,( ]
[List — List @ Pair,eof]  [List — List e Pair,( ]
[List — List Pair e,eof] [List — List Paire,( ]

[List — e Pair,eof | [List — e Pair,( ]
[List — Pair e,e0f | [List — Pair e, ( ]
[Pair — e ( Pair ),eof | [Pair — e ( Pair),)]  [Pair— e ( Pair),(]
[Pair — ( @ Pair ),eof ] [Pair — (e Pair),)]  [Pair— (e Pair),(]
[Pair — ( Paire ),eof ] [Pair — ( Paire),)]  [Pair — ( Paire),(]

[Pair — ( Pair ) e,e0f ] [Pair — ( Pair)e,)]  [Pair — ( Pair) e,(]

[Pair — o ( ),eof] [Pair — o ( ),(]

[Pair — (e ),eo0f] [Pair — (e ),(]
[Pair — () e,e0f] [Pair — () o,(]




LR(1) Items: Exercise (2)

0 Goal — Expr 6 Term' Factor Term'

1 Expr — Term Expr' = Factor Term'

2 ) Expr' — +_ Term Expr’_

3 | - Term Expr’ Factor — ( Expr )
4 |

5 Term — actor Term’ name

, | num

Factor

FOLLOW eof, )




CC Construction: closure

ALGORITHM: closure
INPUT: CFG G=(V, I, R, S), a set@of LR(1) items
OUTPUT: a set of LR(1) items

PROCEDURE : ot & maf'd’ )
lastS := & He "
while (/astS # 8) -

0O NO O~ WN =

sf=6s 0 { (ses=ey, b] } rmﬂ(gﬂ>=

12 return §




CC Construction: closure

Goal — List
List — List Pair

| Pair

Pair — ( Pair )

)

ALGORITHM: closure
INPUT: CFG G=(V, X, R, S), a set § of LR(1) items
OUTPUT: a set of LR(1) items
PROCEDURE :
lastS := @
while (/astS  s) :
lastS := s

for [A—---e C 6, ales:
for € —»>~v€R:
for beFirst(da):
s:=su{[c —ey, b]}
return S




1 Goal — List
List = List Pair
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CC Construction: goto

ALGORITHM: '
INPUT: a set S of LR(1) items, a symbo@
OUTPUT: a set of LR(1) items
PROCEDURE:
moved := &
for@e S:
if jtem
moved :=7movi

end

Qoo ~NOOCOaPr~rWN—
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CC Construction: goto

Goal — List

List — List Pair [Goal — e List, eof] [List — e List Pair, eof]  [List— e List Pair, (]

| Pair cCco = { [List — e Pair, eof] [List — e Pair, (] [Pair — e ( Pair ), eof]

Bl =5 L Diity -)_ [Pair — e ( Pair ),(] [Pair — e ( ), eof] [Pair — e ( ),(]

I C )

Calculate goto(cco, (() [“next state” from ccy taking (]

ALGORITHM: goto é

INPUT: a set@of LR(1) items, a symbol
OUTPUT: a set&’of LR(1) items

PROCEDURE:

moved := &

for iteme s:

if item=[a —> B x4, a] then
moved := movedu{ [a— Bxed, a] }
end
return closure(moved)
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