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The LR(1)-Parser:

—
Y

~ J<>|| action —H%
goto

@ The goto-table encodes the transitions:
gotolg, X] =6(¢,X) € Q

@ The action-table describes for every state ¢ and possible lookahead w the necessary
action.

The |Action Table

During practical parsing, we want to represent states just via an integer id. However, when
the canonical L R(1)-automaton reaches a final state, we want to know how to reduce/shift.
Thus we introduce...

The construction of the action table:
Type: action : Q x T'— LR(0)-ltems U {s, error}

Reduce: action[g,w] =[[A— B e] if [A—Be,w] € ¢q
Shift: action[g, w] =[s | if [A— B e bv,a] € q, w €|Firsti(by) ©1 {a}
Error: action[g, w] = error else
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The LR(1)-Parser:

The construction of the LR(1)-parser:

States

Start state: qo

(f fresh)

Final state: f
Transitions:
Shift: it a=w,
[s]=[action[p [d] |
¢ =[] |
Reduce: Pl - Jaslerl) i qu €T,
H—>Bo] = faction qwt@],
[1=|gotolr,[A] ]
Finish: (@pe f)] it [[T—S5e,8]ep

with  LR(G.1) = (Q] T4, 0, F') and the lookahead w.
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The LR(1)-Parser:

Possible actions are:

// Reduction with callback/output

shift //  Shift-operation
reduce (A — )
error /| Error
... for example:
ST — E
E — E+7° | T!
T — TxF° | F!
F — (E)° | int!?

The Canonical LR(1)-Automaton

In general:

action $ int ) + *
q1 V,O E D
e |[ET L1 1 3=
b E,1 E,1
q3 T,1 T,1 T,1
@ T,1 T,1 T,1
Qs F,1 F,1 F,1
7, F,1 F,1 F,1
q0 E,0 E,0 [s]
a5 E, 0 E,0 [sJ
q10 T,0 7,0 T,0
o T,0 T,0 T,0
qi1 F,0 F,0 F,0
' F,0 F,0 F,0
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We identify two conflicts for a state ¢ € Q :

Reduce-Reduce-Conflict:

q
A—~e, x

A =7 e

A—>~ye

with A # A Vy#£+

Shift-Reduce-Conflict:
q

Theorem:

A= deap, y

] with a € T und

z € {a} Ok First,(8) Ok {y} -

Such states are now called LR (k)-unsuited

A reduced contextfree grammar G is called LR (k) iff the canonical LR (k)-automaton
LR(G, k) has no LR(k)-unsuited states.
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The Canonical LR(1)-Automaton

In general: We identify two conflicts for a state ¢ € Q :

Reduce-Reduce-Conflict:

A—ye,lzl
A"~ e[z]

with A # A Vy#4
hift-Reduce-Conflict:

A—)’yo,
A o dalB, y

2N

] witha € Tund z € {a} .

Such states are now called LR(1)-unsuited
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