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   P. 
(0) items of G.
 is
 S’  N.

G = (N, T, P, S) is an -
]}) where 

  T, ,   (N  T)*,

   (N  T)* B  P.

 T, D, *([S’  S]),

 (*({[A  X]}), ).
11/17/16 Kwang-Moo Choe

Let G = (N, T, P, S) be a cfg.
Def. [A  ] is called as an LR(0) item, if A 
Let IG = {[A  ]| A    P} be set of LR
Def. An augmented grammar of G = (N, T, P, S)

G’ = (N  {S’}, T, P  {S’  S}, S’) where
Fact, L(G) = L(G’)

Def. The rule automaton for an augmented cfg 
NFA RG = (IG, N  T, R, [S’  S], {[S’  S

([A  X], X) R ([A  X], ) for X  N

([A  B], ) R ([B  ], ) for B  N, ,

Def. A DFA of the -NFA RG is DG = (2IG, N 

*([S’  S]) where (*({[A  X]}), X) D
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s): C0  2IG.

 T /* q [RR]*/
*/
to(q, X) = p fi

 C0 
 = S’)  (  ).

tems  Non kernel items
11/17/16 Kwang-Moo Choe

Alg. Collection of set of LR(0) items(LR(0) state

C0 := {*([S’  S])} /* = []
repaeat

for q  C0 do

for [{[A  X]} q do where X  N 
p := *({[A  X]}) /* p [XRR]
if X  T  shift(q, X) = p | X  N  go
C0 := C0  {q}

od od
until C0 does not increase
Kernel and non kernel items of in LR(0) states p 

KP: Kernel items [A  ]  p, if (A

p = *(KP) = KP  +(KP). Kernel i
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nfiguration T*  C0
*.

 [RR].

] where  = X1X2 ... Xn.

[X1
R][R])

BA]

ce XnXn-1...X1

A]
11/17/16 Kwang-Moo Choe

Two actions in LR(0) right parser(PDA) with co

1) shift a: a  T [A  a] 
 (a, [RR])  (a, [aRR][RR])

2) reduce  to A: A    P [A  ]  [RR

(, [XnXn-1...X1
R][Xn-1...X1

R] ... [X2X1
R]

 (, [RA[R]])

[S’ S]
[BA]
[AX1...Xn]

=’ [A

[AX1...Xn]
X1

Xn
[AX1...Xn]

X2...

[S’ S]
S

redu
to Areduce S to S’

= accept

[]

[S]

[]

[X1]

[X1...Xn]

[
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]))
ar.

]), (, [][S])) is

 [RR].

] where  = X1X2 ... Xn.

[X1
R][R])

)

11/17/16 Kwang-Moo Choe

initial configuration  = (x, [])
final configuration  = {(, [][S])}
LR(0) parser for G = (N, T, P, S),

PLR(0) = (T* C0
*, LR(0), (x, []), (, [][S

is deterministic, the G is LR(0) gramm

Strong LR(k) (SLL(k)) parser
SLR(k) parser PSLR(k) = (T* C0

*, SLR(k), (x, [

1) shift a: a  T [A  a] 
 (a, [RR])  (a, [aRR][RR])

2) reduce  to A: A    P [A  ]  [RR

(x, [XnXn-1...X1
R][Xn-1...X1

R] ... [X2X1
R]

 (x, [RA[R]]) x  Followk(A
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nd x  Tk.
A  , x].
s): Ck  2IG.

 Firstk(’x)

  T /* q [RR]*/
R]*/
oto(q, X) = p fi
11/17/16 Kwang-Moo Choe

Def. LR(k) item: [A  , x], if A    P a
x is called the lookahead of the LR(k) item [

Alg. Collection of set of LR(k) items(LR(k) state

Ck := {k
*([S’  S, ])} /* []*/

where k([A  ’B’, x]) = [B  , y], y 

repaeat
for q  Ck do

for [{[A  X, x]}  qdo where X  N
p := k

*({[A  X, x]}; /* p [XR
if X  T   shift(q, X) = p | X  N  g
Ck := Ck  {q}

od od
until Ck does not increase
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[S]k)) where

]  [RR], ax  Tk.

] where  = X1X2 ... Xn.

[X1
R][R])

s called LR(k) grammar.

rser)
11/17/16 Kwang-Moo Choe

LR(k) parser for G = (N, T, P, S) is
PLR(k) = (T* Ck

*, LR(k), (x, []k), (, []k

1) shift a: a  T [A  a, ax
 (a, [RR])  (a, [aRR][RR])

2) reduce  to A: A   P [A  , x][RR

(x, [XnXn-1...X1
R][Xn-1...X1

R] ... [X2X1
R]

 (x, [RA[R]])

If LR(k) parser for G, PLR(k), is deterministic G i

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