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Tenkakive shorb-term schedule
overview

‘ Tc)dav: build Finite Skate Machine

' Mov\dwj: build parse table M
* Wedmesdav: exampte parse

* ﬁric&av: Sprm& 2 discussion

- We may interchange Wednesday's and
Friday's topics



Building the finite control
for o bottom-up parser

o Build a finite state machine, whose
states are sets of ikems

o Build a table (M) ncorporating
shift/reduce decisions



Augment grammar

Given a grammar
& = (NT,PS)

we augment to a grammar
&' = (NUS'},T,Puis'->5t,5"), where $'¢N

G’ has exactly one rule with §' on Lleft.



CLOSUKE (l)

o Iis a set of items

o CLOSURE(I) fixed point construction
CLOSURESI) = I
repeat {
CLOSURE1(I) =
CLOSURE(I) u { B->ey | A => aeBf ¢ CLOSURE(I) and B - y € P

P unkil CLOSURE1(I) = CLOSURE(I)



GOTO(IX)

o GOTO(LX) is the closure of the set of ikems
A -> aXef sbk. A => aeXp € 1



Building the LR(0) automaton

void tkems(G") |
C =1 CLOSURE( { §' => ¢S} )}
repeo& {
for each set of items I € C and
for each grammar symbol X e (NUT)
U ( GOTO(LX) is not emply and not already in C )
add GOTO(I,X) ko C
P until no new sets of ikems are added to C

%




Termine Lagv

o Kernel itkems: §' —> ¢ S and all itkems
wikth ¢ nob ab left edqge

8 Nown-kerinel ikems: all itkemws wikth o
at left edqe, except §' -> © §



1o

This gives us the first state of the
finite state machine, Io

lkernel ke

non-kerinel tkems
are computed. from
CLOSURE(kkernel),
and therefore do
not need to be
expli«t:iﬂj stored



Next we compute GOTO(I,X) vXeNUT
NUT:{E;T;"?;*;*;(;);EO’\}

N.B. - augmented start symbol §' can be ignored

GOTO(Io,E) = CLOSURE( L §' = E eT, £ -»E o{ Tt )

= { S’ -» k£, © 5 E -> B e + 7T } N.B. there is no non-terminal

after the o, so no new items are
added by CLOSURE operation

IQS’*?E’@

E s e + T c:a-mtj ikeriel tkewmws




GOTO(Io,T) = CLOSURE( [ £ = T oT, T->Te T* F i)

N.R. there is no non-terminal

after the o, so no new items are
added by CLOSURE operation

ambj ikerinel tkemws




GOTO(Io,F) = CLOSURE( [ T -> F o T} )

s { T - P © } N.B. there is no non-terminal

after the o, so no new items are
added by CLOSURE operation

T > F o c:a-mtv ikerinel tkemws




N.B. there is a non-terminal after the ¢, so new items are added bj CLOSURE operation

GOTO(Io, (' ) = CLOSURE( { F > (T E D 1)

=z={F>(eE)lulE—>eE+T, E*?GT}U{T*?GT
*ﬁ,‘!’m}»@ﬁ‘} {P*?@(E),P*?@Ld}.

IojF=>( e £ ) |[kernel item

E->e6 £ + 7T |hoh-kerhel items
Erepre W

T ->e T *x &

T —> 0 &~

F->e (£ )

F -» ¢ id




GOTO(Io,id) = CLOSURE( { F -> e,c&To D)

Soa { - E«d & % N.B, there is no non-terminal

ofter the ¢, s0 no new ikems are
added bj CLOSURE operation

- id e omtj keriel Lkems

GOTO( Io, Y )= GOTO( Io, + Y2 GOTO{ 1o, * Y= GOTO( I, $ Y = o



e Lijg g e
PIE->Ee+T
T Ll T

> T ~>7T e x &

e \
Islg > id o ]
* £ ->e0 b + 7T
£ ->e T
s > £  The finite state machine as ok this point. T > eTxF
= M,? £+ T T = ¢ &~
- i‘: :,; ; EXERCISE: complete the machine b3 & oel
T > F tompu&ihg GOTO(1,X) unkil no new = o el
For (ES) states are added.

F - id



Campu&e GOTO(IQX) {fcir each X

o T PN . g ot
W\{"“; A ; E




GOTO(I,$) = accept

GOTO(I,+) = CLOSURE({ E > E+e T | ) £ (E)

GOTO( I, ' Y =2GOoT0( I.,"Y ) =2=GOoT0( I, * )= GOoT0( I, id ) =
GOTO( I, E)=GO0T0( 1., T )=GO0T0( 1., F ) =0
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S -> E
E - +7T
E -7

T —>T % &

T -> +~
F - (&)
F - id

T~~~

T

11 )
EMVERRY S

J
v




=
5 B
s
V
N

“ompute GOTO(I,X

£, Tk

n { *‘I * "(tl , t) E"dl

L




S' = E
Ei=> £ T
E->T
! T ->7T > F
GOTO(Iz*) = CLOSURE({ T —> T xe F } ) e
F->(E)
F->id

={T—>T*xerFF->e(E)F->eid]

GOTO( I, )Y=GO0T0( I, Y ) =GO0T0( I, + ) = GOTO( I, id ) =
GOTO( I, E)=GOT0( I, T ) =GO0T0( I, F ) =GOTO( I, £ ) =0
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S'-» £
E - +T7T
E -7

T =>7T x &

T => &~
F - ()
F -» id

T~~~

T

11 )
EMVERRY S

J
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“ompute GOTO(Is,X

e,

n { *‘I * "(tl , t) E"dl

L




GOTO(I:,E) = GOTO(I5,T) = GOTO(Is,F) = GOTO(Is,+) =
GOTO(Is,*) = GOTO0(15,'(") = GOTO(I5,)) = GOT0(I5id) =
GOT0(I5%) = 2
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S'-» £
E - +T7T
E -7

T =>7T x &

T => &~
F - ()
F -» id

T~~~

T

11 )
EMVERRY S

J
v







S' - B

E - e + 7T
GOTO(I4,E) = e
CLOSURE( [ F > (Ee ), E~Ee+T1})= e " °
{F’*?(E}@),E*?E@*-T} £ - (E)
Is E - £ & + 7T F->id

F->(Ee)

GOTO(I4,T) = CLOSURE( [ E > T e, T>TexF t)={E->Te,
T>TexFl=1I

GOTO(I4,F) = CLOSURE({ T —»>F et ) = 13
GQTO(IA,.,’(’) - CLOSUQE( { - ( ¢ E ) } ) = X

GOTO(I4,id) = CLOSURE( { F > id o | ) = Is

GOTO( Xo., ’)’ ) — GOTO( ot ) — GOTQ( 14, * ) = GOTO( 14, $ ) = I
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S'-» £

E - +T7T

E -7

T =>7T x &

T => &~
F->{(E)
F -» id

}
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T
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e & + 7T
T

e T *x
¢

¢ (E)
o id

E->Eb e+ 7T
F=>(Ee)
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“ompute GOTO(IsX

e,
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GOTO(I5E) = GOTO(15,T) = GOTO(IsF) = GOTO(Is,+) =
GOTO(Is,*) =2 GOTO(Is,'(") =2 GOTOIs,")Y) = GOT0(I5,id) =
&OTO(Is,%) = o
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S'-» £

E - +T7T

E -7

T =>7T x &

T => &~
F->{(E)
F -» id

}
v

)
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E
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T
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e & + 7T
T

e T *x
¢

¢ (E)
o id

E->Eb e+ 7T
F=>(Ee)




)ﬂ fér each X

Compute GOTO(.‘L&}X
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GOTO(Ie,T) = CLOSURE({ E > E+Te, T>Texr )=
{E—>E+Te, T—>TexfF |}

GOTO(Ie,F) = CLOSURE({ T —>F e | ) = I3
GOTO(Ie,' () = CLOSURE( { F > (e E )} ) = 14

GOTO(Ie,id) = CLOSURE( | F > id o } ) = I

GOTO( I, E ) =2 GOTO( 16, Y V=2 GOTO( 1o, + ) =2 GOTO( I, *x ) =
GOTO( ig, $ ) = <
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S'-» £

E - +T7T

E -7

T =>7T x &

T -> &

F->{(E)

£ - td

b}

b

E->Eb e+ 7T
F=>(Ee)
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“ompute GOTO0(17,X

£, Tk

n { *‘I * "(tl , t) E"dl
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S' ->» &
£ = & + 7T

GOTO(I,F) = CLOSURE({ T > T*Fe { Y ={T—>Tx*Fe }szw

-> T * &
T —> F
GOTO(I,, () = CLOSURE({ F > (e E )t )= 14 F—>(E)

F - id

GOTO(I7id) = CLOSURE({ F > id e § ) = I

110
T->T *xF e

GOTO( I;, E) = GOTO( I, T )= GOTO( I, 'Y ) = GOTO( I,, + ) = GOTO( I, * ) =
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S'-» £

E - +T7T

E -7

T =>7T x &

T -> +
F - ()
F -» id

T -~ [0

T
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)" for each X-z"'

“ompute GOTO(Is,X

e,

d,

L

tft £ ¢
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S' - &
E -+ 7T
GOTO(1s,)) = CLOSURE( { F > (EYe })=fF >(E)e} 7
T -> F
GOTO(Is,+) = CLOSURE( [ E > E + e T! ) = I £ (E)

F - id

111

F=>(E)e

GOTO( I, ) =GOTO( Is, * )=GOTO( Is, E)=GOTO( Is, T )=GOTO( Iz, F ) =
GOTO( I, 3 )=6G0T0( 15, id ) =0
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“ompute GOTO(Is,X

£, Tk
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GOTO(Is*) = CLOSURE({ T > T x e F { ) = Iy £ (E)

GOTO( I, " ) =GO0TO( I, ) ) =GOTO( I, + ) =2 GOTO( I, id ) = GOTO( I, ¢ ) =
GOTO( I, E)=GOTO( I, T)=GOTO( I, F ) =0
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“ompute GOTO0(I10,X

e,

n { *‘I * "(tl , t) E"dl

L




GOTO(I10,E) = GOTO(T16,T) = GOTO(I11o,F) = GOTO(I10,+) =
GOT0(I10,%) =2 GOTO(115,'(") = GOTO(116,)) =2 GOTO(I10,id) =
GOT0(110,$> =
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“ompute GOTO(I1,X
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GOTO(I1,E) =2 GOTO(I11,T) = GOTO(I111,F) =2 GOTO(I11,+) =
GOTO0(I11,*) = GOTO(11,'(") = GOTO(I111,")) = GOTO(I1,id) =
GO0T0(11,$) = 2
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