CS522 6-C. Deterministic Right Parsers

LetG=(N, T, P, S) be a cfg.
Def. [A — aef] Is called as an LR(0) item, if A > o € P.e
Let Ig = {[A — aeB]| A —> af € P} be set of LR(0) items of G.

Def. An augmented grammar of G=(N, T, P, S) Is
G=(NuU{S},T,PU{S’ > S}, S’) where S” ¢ N.
Fact, L(G) = L(G’)

Def. The rule automaton for an augmented cfg G = (N, T, P, S) is an ¢-
NFARg = (Ig, NU T, —g, [S’ — S], {[S’ — Se]}) where

([A = aeXy], X) =g ([A = aXey],e)for X e NUT, o,y € (NUT),
([A —> aeBy], €) > ([B > op],e)forBe N, o,y e (NUT) Bo>p e P.

Def. A DFA of the e-NFA Rg is Dg = (2's, NU T, —p, € ([S" — *5]),
g ([S” — Se]) where (¢ ({[A = aeXy]}), X) >p (e {[A = aXey]}), €).
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CS522 6-C. Deterministic Right Parsers

Alg. Collection of set of LR(0) items(LR(0) states): Cq < 2ls.
Co:={c ([S" — S|} /* = [¢] */
repaeat
forgq e Cydo
for [{[A — oeXy]} € g do where X e N U T /* g = [aR8R] */
p:=¢ ({[A > aXey]}) /* p = [XaR&R] */
If X e T— shift(q, X) =p| X € N— goto(q, X) =p fi
Co:=Cou{d}
od od
until C, does not increase

Kernel and non kernel items of in LR(0) states p € C
Kp: Kernel items [A—> oaep] ep, if(A=S") v (a=eg).

p=¢ (Kp) =Kpu e*(Kp). Kernel items U Non kernel items

11/17/16 Kwang-Moo Choe 2



CS522 6-C. Deterministic Right Parsers

Two actions in LR(0) right parser(PDA) with configuration T~ x CO*.
1) shift a: aecT [A > aeaf] e [aR57].
(a, [8%aR]) = (a, [aa"][a5"])
2) reduce o to A: A > a € P [A > o] e [aR87] where o = X4 X, ... X;,.
(&, [Xn X1 X181 [Xpg. - X187 ... [XoX8R[X18R1[67])
— (&, [B°A[R]])

Ll =5 [81[B=peAT] [6A]
[S"— o] i []»:A:? xl.y..an] A BSpeA]

;O

Y% —l
, T p—
S g> oe | r [6X{1[A—>X7e.. X ]| | reduce X X,.1.--Xq
5] reduce sto s° + Xo to A
= accept
L
[6X;...X ] [A=X1...Xpe]
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CS522 6-C. Deterministic Right Parsers

Initial configuration v = (X, [€])
final configuration ® = {(¢, [€][S])}
LR(0) parser for G=(N, T, P, S),

PLr) = (T'x Co » =1Rr() (% []). (&, [€][SD))
IS deterministic, the G is LR(0) grammar.

Strong LR(k) (SLL(K)) parser
SLR(K) parser Pgi rg = (T"x Cq", —sire: %, [€]), (&, [€][S])) is
1) shift a: acT [A > aeap] e [aR8R].
(a, [8%a"]) — (a, [acRR][a”5"])
2) reduce . to A: A > a € P [A > o] e [aR8"] where o = X4 X, ... X;,.
(6 DX X1+ Xq 8" T DXg - Xq 87T .. XX 8T [X1871[37])
— (%, [8RA[SR]]) x € Follow,(A)
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CS522 6-C. Deterministic Right Parsers

Def. LR(k) item: [A — aeB, X], if A—> aff € Pand x e T<K
x 1s called the lookahead of the LR(K) item [A — ae[3, X].

Alg. Collection of set of LR(k) items(LR(K) states): Cy < 2's.
Cy :={& ([S* > oS, )} /* [e] */
where g, ([A — a’eBy’, x]) = [B — B, y], y € First,(y’x)

repaeat
forq e C, do
for [{[A — aeXy, x]} € gdowhere X e N U T /* q=[aR8"] */
=g, ({[A > aXey, x]}; /* p = [XaRs"] */
If X e T— shift(g, X) =p| X € N— goto(q, X) =p fi
Cy:=Cu{a}
od od
until C, does not increase
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CS322 6-C. Deterministic Right Parsers
LR(K) parser forG=(N, T, P, S) Is
PLrey = (T % C’s =Ry (% [€]W): (&, [][STK)) where
1) shift a: aecT [A — aeapP, ax] € [aRsF], ax e TK.
(a, [%a"]) — (a, [aa"8%][aR57])
2) reduce o to A: A >a. € P [A - ae, x]e[aR8R] where o = XX, ... X;,.
(6 DX X1+ Xq 8" T DXng- Xq 87T .. XXy 8T [X1 871 [87])
— (x, [B*ALSRI])

If LR(k) parser for G, P (), Is deterministic G is called LR(k) grammar.

Lookahead LR(k) parser (LALR(k) = LR(O, k) parser)
state: LR(0) states
reduce: LR(k) lookahead
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