CSH22 LR(k) Parser

LR(K) Parser

Consider a rightmost derivation in normal and reversed order.
% % % b S
S =" 0AZ =, oz =" 0aWzZ =" OVWZ = UVWZ.

uvyz <", dvyz <" dayz <" 80Pz <, 8Az < S.
ouvyz <" Bevyz <" daeyz < dofez < Aez =" Se.

$ | uvyz$="35 | vyz$=" 850 | yz$=*$8ap | 8=, $5A | 2=* $S | $
We define [A — a3, k:z] to be a valid LR(k) item for a viable prefix da.

Let R, denote a set of valid LR(k) items.

We define Valid,: (NUZ)™ — 2% or (-}, for short.

Validy(y) = (v
={[A > aep, x] € R S=", 8Az = dafz, y = da, x = kiz}
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Lemma If [A — aefy, X] € (da)y, then [A — afey, X] € (da3)y.
Proof

IS =% 8Az = Safyz and x = k:z.

o [A > afey, x] € (daf)y.
Cololary If [A — aeXp, x] € (o), [A — aXef, X] € (daX)y.

Theorem If [B — neAy, x] € (dn), and A — a € P, then
[A — ea, Y] € (dn) Where y € First,(wx) and vice versa.

= % Q —
Proof S=",0Bu=_ onAyu="_ onAvu =, _ dnavu = yovu,

x = kiu. y = v,y =kivu = k:vx e First,(yx).
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Let K Rk'

Definition 8| gge: 2% — 2%, &, or & for short.
(descy rk), descy In text).
8K = {[B = o1, y] € Ri| [A —> BB, x] € K,
B—>mneP,y e First(B-x)}

Definition y pgo”: 2% x (NUE) — 2%, 3, or 3 for short
(passes-X| rek), passes-X in text).

K = {[A > aXeB, x] € R| [A > aeXP, x] € K}

If K € (8), O K € (8)..
1fK € &), 1K € (8-Xy.
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We define p rgy = (NUZ)™ x (NUZ)” py or p for short.

Y Pk O, IF (¥)i = (O
Pk IS an equivalent binary relation on (NUT)".

[Vl = {6 € (NUZ) | v pi 8} equivalent class on (NUZ) .
We extend the domain of (-), from (NUZ)” to 2(NV2)",
We may write (5)y instead of ([5]))x. since (), = {[6], k-
We may write (5), instead of [8],, or vice versa, since (8) <> [8],.
The following statements are equivalent:

An LR(K) state &) > [8],
A set of valid LR(k) items (O)k-
A set of valid viable prefices [3],.
A set of valid stack strings [3],.
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Canonical Collection of LR(K) states, Cy, and Q: Cy x (NUZ) — C,.
(sets of LR(k) items, equivalent classes of valid viable prefices).

(&) := O ([S” — o8, e]); Cy 1= {(ends Q1= 2;
repaeat
for (3), € C, do
for X e NUZ where KX = {[A — aeXp, x] € (8%} do
(3:-X)x == & (i (K¥));
Ck = Ck ) <8X>k,
Q== QU {®)X —>(5-X)}
od od
until no more states are added to C,.
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Fact & Construction of shift actions of I" in LR(k) parsing.
If [B—> aeXp, x] € (0)y € Cyand X € N U Z, then

[B > aXeP, x] € (8-X) € Cy and
Add (&) | X-z = (8%(8-X) |z € T, 7 & First,_(B-2).

Fact & Construction of reduce actions of I' in LR(k) parsing.
If [B > aeAB, x] € (O) € Cand A — Xi-X,...-X,, € P, then

A > oX;-Xo-...-Xp, V] € (&) Where y e Firsty(B-x),
[1<Vi<n: I [A > XXo... Xje... X0, V] € (8%X1X5...Xi), and

HEXge o X I Xz > (8 X e X B X g X g Xin 2 e T
where z € Firsty(Xj+1---XpY)]

I[B — aAeB, x] e (8-A), € Crand Sy |y = (3)&-Ay |y e T.
Add (3)(B-X (B Xq-Xohge (8- Xq X Xy | Y = (3)(8-Ax ly e T
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LR(k) parser is a pdt M = {Cy, Z, I, P, 7, [€],, {[€],[S]\}, 9. 1) where
I = {[81[8- X1 Tk[5-X1 X1 .. [8-X1-Xr... X | X — [SI[8-Alg | X}
A —> Xy Xor... - X, X] € (8-Xy-Xor.. - Xhe}
U{[8] | ax — [8][6-aly | X | [A — aeaB, y] € (8%, X e First,_1(By)}

([BIS-XeJk- - [8:- XX - Xpl | X = [8][8-Al | %)
=A > XX, € P,

W([8], | ax — [8][6-a], | X) =¢.

B — aeAB, y] € (3) [B — aAsp, y] < (3-A)

A — X Xo-...: X, X] € (O)

A — X0 Xo-...- X, X] € (0- Xk [A — aeaf, y] € (&)
A — X1 Xo0- .- X, X] € (0-X1-Xo) [A — aaef3, y] € (d-a)

[A —> Xl'XZ' .. .'Xn., X] € <6X1 .. 'Xn>k
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