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Kapitola 1X.
Syntakticka analyza
zdola nahoru
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SA zdola nahoru: Problemy

1) Dvé nebo vice pravidel maji stejnou pravou stranu

Pouzit
nebo

A= XX, X

2

B = X, X,...X_
handle

Pozn.: Prava strana pravidla je ozna¢ovana slovem ,,iandle”

2) Nejednoznacné gramatiky | Ktery ze stromt vytvorit? |

expr2 (N T P E) kde E /_\ E

N=A{E}, T=1{,+% ()i,
P={1:E—>E+E, 2: E > E*E, E

E—>(E), 2E—>i} E/I\E ‘

|+|*i

E

T

| + 1% |
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Syntaktické analyzatory pracujici zdola nahoru
1) Precedenc¢ni syntakticky analyzator
» nejslabsi, ale jednoduSe se implementuje
2) LR syntakticky analyzator
* nejsilngjsi, ale slozity
* Model pro SA pracujici zdola nahoru:

Vstupni retézce:
‘al‘az‘ ‘ail ‘an

-w Tablka(L)I
I} SA pracujici |, :

Z.asobni

zdola nahoru

L

Pravy rozbor = reverzovana posloupnost pravidel,
ktera je pouzita v nejpravéjsi derivaci pro vstupni
retézec.

| ARSI
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Precedencni SA

* Nesmi existovat vice pravidel se stejnou pravou stranou
» Gramatika nesmi obsahovat g-pravidla.

* Necht G=(N, T, P, S) je BKG, kde T'={a,, a,, ..., a,}
Precedencni tabulka:

a;

a;

a

n

$

| Tabulka[ 2] e {<, =, >, nic} |

Ilustrace vyznamu <, =, >:
la<b| [a=b] [a>b]

AN\ b

A A A
ch e

A
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Precedencni SA: Algoritmus

 Vstup: Preceden¢ni tabulka pro G=(N, T, P, S); x € T"
* Vystup: Pravy rozbor x, pokud x € L(G), jinak chyba

* Metoda:
 vloZ $ na zasobnik;
* repeat
» necht’ a = aktualni znak na vstupu,
= terminal na zasobniku nejblize vrcholu
e case Tabulka[D, a] of:
« = : push(a) & precti dalsi symbol a ze vstupu
e <:zamén D za D< na zasobniku &
push(a) & precti dalsi symbol a ze vstupu
e > : if <y je na vrcholu zasobniku and r: A—>y e P
then zamén <y za A & vypiS I na vystup
else chyba
e prazdné policko : chyba
untila=9% and 0 =
» uspéch syntaktické analyzy
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Precedencni SA: Priklad

expr2

P=1

. E - E*E,

E— (B),

—(N,T,P,E), kde N={E}, T=1{I, + %, (,)1,

: E - E+E, E—> 1}

Precedencni tabulka pro G

Vstupni token

_I_

*

(

)

$

ANV VANV YV

ANV VANV A

A AN A

>
>

V V

<
<

<

>
>

>
>

expr2:| POZN.: Asociativita a precedence

operatoru tvoii zaklad precedencni

tabulky:

® Spatny strom: © Spravny strom:

T

E
E

| + 1% |

Pravy rozbor:

E

T

| + 1 |

Pravy rozbor:
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Precedencni SA: Priklad

+1*|(|)|i|s| Vstupni Fetézec: 1 +1*1$
~ <« <« > « || Pushdown |Op| Vstup Rule
< |i+i*i$
> > < > < Z||s$< > |+i*i$ E o>
< <<= E < |+i*i$
>> > >||$<E < [i*i8 |
$<E+< > |18 E—i
>> > >||g<EiE - |+is
<< < < $<E+<E* | < [i$
Pravidla: S<BE+<E*<i]>|$ E— |
:E > E+E S<E+<E"E |> |$ :E—> E*E
:E > E*E $<E+E > |$ : E > E+E
. E— (E) E $ ,
E—1 Uspéch
Pravy rozbor:
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Konstrukce precedencni tabulky 1/5

* Necht' G, = (N, T, P, E), kde N = {E},
7=1{(),id,, id,, ..., id, op,, OP5, ... OP,},
P={E—>E),E>id,E—id,,...,.E—id,,

E—->Eop,E,E—>Eo0p,E,....,E>Eo0p,E}
Pozn.: id,, id,, ..., id jsou 1dentifikatory,

0pP;, OP,, ... Op, Jsou rozdiln¢€ operatory
1) Precedence operatoriu:
* Pokud op; ma vy88i prioritu neZ op;, potom:
‘ Op; > Op; a op; < op; ‘
Priklad: Preceden¢ni tabulka odvozena z NP
priority operatoru gramatiky G, ,:

>+|_>
<% ~
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Konstrukce precedencni tabulky 2/5
2) Asociativita:
Pozn.:
* op; je levé asociativni <> a op; b op; ¢ = (a op; b) op,C
* 0p; je prave asociativni < a op; b op;c = a op; (b op; C)
* Necht op; a op; maji stejnou prioritu

* Pokud op; a op; jsou levé asociativni potom:

‘ Op; > Op; a op; ~ op; ‘
* Pokud op; a op; jsou praveé asociativni potom:

‘ Op; < Op; a 0p; < op; ‘

Priklad: Precedencni tabulka odvozena z

asociativity operatoru gramatiky G, ,:

[ A4 [ [ 14 >
+ je levé asociativni |:>
>

* je levé asociativni
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Konstrukce precedencni tabulky 3/5
3) Identiﬁkétor);:

a <id;

* Pokud a € T muze byt hned pred id;, pak:
* Pokud a € T"'muze byt hned za id,, pak: id; > a

Priklad: Cast precedenéni tabulka pro identifikatory:

1= (1+1) "1 HCP) [T S

, T, muze byt pied |

A AN AT

*

’
x
*

b >

)* 1S
vy == o |-
), $ miZe byt za

5
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Konstrukce precedencni tabulky 4/5
4) Zavorky: ]

 Pro jeden par zavorek plati:| (=)
* Necht'a € T—{), $}. Pak:| (<a
* Necht'a e T— {(, $}. Pak:| a>)

* Necht’ a e T'a a mize byt hned pred ( Pak: [ 2= (
* Necht’ a € T'a a muze byt hned za ). Pak:

Priklad: Cast precedencni tabulky NP :
: (])]1[$
pro zavorky
: .. <|>
i+ (G G+ G+ D)) |
, , 7, Tmuzebytpfed ( [L]= S[<|—[<
(@ + i+ )% i)+ SENEEE
vV v Y v >
+, % ), $mizebytza)|s| | <]
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Konstrukce precedencni tabulky 5/5

5) Ukoncovac Fetézce $ Celkové:
* Necht op; je libovolny operator:

‘$<Opiand0pi>$‘

¥ (1) [1]9
Prlkllild:vCastvprecedencm tabulky] S c<c>S< >
pro ukoncovace: S S <> <>
e < <<=
<+ = > > > >
< %
g - >> > >
> g — < << <
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LR syntakticky analyzator

* Necht G=(, T, P, S) je BKG,
kde N={A, A, ... ,A}, T=13,3,, ...,3.}

« LR-syntakticky analyzator je rozSireny
zasobnikovy automat M se stavy QO = {q,, ,
....0,§, kde (], je pocatecni stav.

« Cinnost M je zalozena na LR tabulce, ktera ma
nasledujici dveé Casti:

1) Akcni cast (tabulka akci)
2) Prechodova cast (tabulka prechodi)
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Ak¢ni Cast & prechodova cast

Akéni ¢ast: Prechodova cast:
ofa |.|af..]a]|8 BIA ] o | A e [ Ay
Go Gy
Ji A Ji A
Oy O

a[g;,a]=1, 2,3 nebo 4 B[C;, A;]=1nebo 2
1) sq: s =chift, q € O 1)o:0 e Q

2) rp: r =redukce, p € P 2)

3) & : uspéch
4) : chyba
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LR syntakticky analyzator: Algoritmus
* Vstup: LR tabulka pro G=(N, T, P,S);x € T"
* Vystup: Pravy rozbor x, pokud x € L(G), jinak chyba

e Metoda:
* Vloz <$, g,> na zasobnik; stav = q;
* repeat
* necht’ a = aktualni znak na vstupu
case o[stav, a] of:
e 50: push(<a, g>) & precti dalSi symbol a ze vstupu &
stav :=(Q;

erpiifpr A—> € P and
<7 (><A,,7><A,,7>...<X ,7>je na vrcholu zas.
then stav := 3[0, A] &

zamen <X, 7><,,7>...<X_, 7> za <A, stav>
na zasobniku & zapiS I na vystup
else chyba
e ©: aspéch
. : chyba
until uspéch or chyba
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LR syntakticky analyzator: Priklad 1/2

Gepr1 =N, T, P, E), kde N={E, F, T}, T={I, +,*, ()},

P={ ILE—>E+T, 2:E—>T, T —> T*F,
T > F, - F > (B), F - 1
LR-tabulka pro Ge_xg’lz_
al|l i+ *] (] )]S BIE|TI|F
0] s5 4 ol11213
1 6 1
2 7 2
3 AKeni cast 3
g' S 4 pro Gexprl g 81213
E7S g j Vl”i"echodové 675 9 i’O
8 6 11 cast pro Gexprl 8
9 7 9
10 10
11 11
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LR syntakticky analyzator: Priklad 2/2

Pravidla: E—>E+T, 2:E—>T, T —> T*F,
T > F, - — (B). >
Vstupni rFetézec: 1 * 1 9
Zasobnik St]Vstupg Akce Pravidlo

<$,0> 0| 1*1$ |af0, 1] =55

<$,0><1,5> 5118 |a[5, *] = ' F—
B[O, F]=3

<§,0><-,3> 31 %8 |af3, *] = T —
B[O, T] =2

<8$,0><T,2> 2 1 *1$ |a]2, *] =57

<8$,0><T,2><*,7> 7118 |af2,1] =55

<$,0><T,2><*,/><1,5> | 5| $ als, $] = ' F—
37, F] =10

<§,0><1,2><",7><-,1074 10] $ a[10, $]= T >
3[0, T] =2

<$,0><1,2> 218 |af2,8]=r20 2. E >
B3[0, E] =1 Uspéch

| <$.0><E.1> 1195  laf[l, $] = C|Pravy rozbor:
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Konstrukce LR tabulky: Uvod

 Jeden algoritmus pro syntaktickou analyzu, ale
spousta algoritmu pro konstrukci LR-tabulky.

Z.akladni algoritmy pro konstrukci LR tabulky:
1) Simple LR (SLR): nejslabsi, ale jednoduchy a

vytvori malo stavi

2) Canonical LR: vice silny, ale vytvoii pomérné
hodné stavu

3) Lookahead LR (LALR): nejlepsi, protoze

nejsiing;Si a vytvori stejny pocet stavu jako SLR
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RozSifena gramatika s ,,hloupym* pravidlem

MySlenka: Gramatika se specialnim ,,startovacim pravidlem*
Definice: Necht G= (N, T, P, S) je BKG, S* ¢ N.
Rozsirend gramatika pro G je gramatika
G=(NuU{S'}, T,PU{S —> S}, 3S").

Proc hloupé pravidlo? Az je pouzito pravidlo S — S a
vstupni token je ukonCovac fetézce, potom je syntakticka
analyza aspésSné dokoncena.

Pi"iklad

Gl (NTPE)kdeN {E,F, T T=1{,+% ()},

P={ I.E>E+T, 2:2E->T, : T —> T*F,
:T—>F, :F—)(E) F | }

Rozsirena gramatika pro G,,,:

G o1 =WN, T, P, E)kdeN {E’, EFT} T={,+ % ()},

P=1{ 0:E">E, E—>E+T, ZTE->T, T—>T*F,
:T—)F, :F—)(E), F | }



20/42

Konstrukce LR tabulky: Polozky

MySlenka: Polozka je pravidlo s teCkou e na
prave stran¢ pravidla.

Definice: Necht G = (N, T, P, S) je BKG,
A — X € P, Xx=Yyz. Potom A — yez je polozka.

Priklad: Uvazuyme E — E+T

VSechny polozky pro pravidlo E — E+T jsou:
E—>eE+T,E >Ee+tT E > E+el E > E+Te
Vyznam: A — Yyez tika, Zze pokud Yy se vyskytuje
na zasobniku a prefix zbytku vstupniho fetézce se
da postupné zredukovat na z, potom yz (= X) muze
byt zredukovano na A uzitim pravidla A — X.




21/42

Uzaver polozek: Algoritmus

Pozn.: Uzavér polozky I, Closure(l) je mnoZzina polozek
definovana pomoci nasledujiciho algoritmu:

* Vstup: G=(N, T, P, S); polozka
* Vystup: Closure(l)

* Metoda:

* Closure(l) .= {1};

* Pouzivej nasledujici pravidlo, dokud bude

mozné ménit mnozinu Closure(l):

e if A —> yeBz € Closure(l) and B — x € P then
pridej polozku B — ex do Closure(l)
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Uzaver polozek: Priklad 1/2

G’exprlz(Na T? P: E’)a kde N = {E,a Ea Fa T}a = {i9+9 *9 (9)}9
P={ 0:E">E, E—>E+T, 22E—>T, 3:T->T*F,
T > F, F>E),6: F> }

Urceme: Closure(l) pro polozku I =E’ — eE
Closure(l) .= {E’ — oE}

1) E’ - oE € Closure(l) & E — E+T € P:
pridej E — oE+T do Closure(l)

Closure(l) = {E’ — oE, E — oE+T}
2) E’ > ok € Closure(l) & E —> T € P:
pridej E — o1 do Closure(l)
Closure(l) = {E’ — oE, E —> oE+T, E — oT}
3)E > ol € Closure(l) & T — T*F € P:
pridej T — oT*F do Closure(l)
Closure(I)={E’ — ¢E, E — oE+T,E —> oT, T — oT*F}
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Uzaver polozek: Priklad 2/2

Gexp,,1 (N, T,P,E’), kde N={E’,E,F, T}, T={I,+,*,(,)},
P={ :E'>E, LE-SE+T, Z2E->T, 3:T->T*F,
T > F, F—>(E),6: F—i }

4)E > ol € Closure(l) & T > F € P:
pridej T — oF do Closure(l)

Closure(l) ={E’ — ¢E,E — ¢E+T,E — oT, T — oT*F,
T —>eF}
5) T — eF € Closure(l) & F — (E) € P:
pridej F — o(E) do Closure(l)

Closure(l)={E’ — ¢E,E — ¢E+T,E — oT, T — oT*F,
T >eF F—>eE)}

6) T > oF € Closure(l) & F—> 1 e P:
pridej F — ol do Closure(l)

Celkové:
Closure(I)={E’ — oE,E — 6E+T,E — oT, T — oT*F,
T—>0F F— e(E), F—>o|}
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Mnozina O, pro gramatiku G 1/2

Myslenka: ® je mnozina vSech prefixu pravych
stran pravidel z gramatiky G.

Definice: Necht G= (N, T, P, S) je BKG.
= {<y>: A — yez je polozka v G}

Priklad:

o B IRV B R T )
Urceme:@G’exprl T > F, :F—)(E), F—> }
1) Prvky mnoziny O, ., délky 0:<e> € gy

2) Prvky mnoziny O, delky 1:

E — E, E—>E+T E—)T T—>T*F T—>F F—)(E) F—>|
<E>e® T>E@

<F>, <(>, <|>e®

G’exprl G’exprl G’exnrl
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Mnozina O, pro gramatiku G 2/2

G’exprl - (N9 T9 Pa E’)a kde N= {E,a En F: T}, = {I, +9 *9 (9 )}9
P={ 0:E"—>E, E>E+T, 2:E>T, 3:T->T*F,
T —>F, F—>(E),6: F—>i }
3) Prvky mnoziny O, delky 2: |
E'>EE-S>EtT,E>T, T>1T"F, To>F F>(E),F->1I
H_J e e— N
<Et+> ¢ ®G’expr1 <I*>e€ ®G’exprl <(E> < ®G’exprl
4) Prvky mnoziny O, delky 3: |
EE->EE->EtILES>T,T>T"FT>oFF>(E),F-I
\ J ﬁ—l ﬁ—l
<E+T>¢€ ®G’expr1 <I*F>e€ ®G’expr1 <(E)> < ®G’expr1
Celkové:
®G’expr1 = { <e>, <E>, <I> <F>, <(>, <>, <E+>,

<[*> <(E> <E+T>, <I*F>, <(EB)> }
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Contents(x): Algoritmus

Pozn.: Pro vSechna x € ® ., Contents(x) je mnozina
polozek definovana pomoci nasledujiciho algoritmu:

* Vstup: RozSifena gramatika G=(N, T, P, §’); O,
* Vystup: Contents(x) pro vSechnax € ©®,

* Metoda:

» Contents(<e>) := Closure(S’ — o35);

* for each x € O, — {<e>}: Contents(x) := O

* Pouzivej nasledujici pravidlo, dokud bude
mozné ménit néjakou mnozinu Contents:

if A > yeXz € Contents(<x>),kde X e N U T
and <xX> € O then
pridej Closure(A — yXez) do Contents(<xX>)
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Contents(x): Priklad 1/9

G’exprl — (N9 T? P: E’)a deN: {E,a Ea Fa T}a T: {Ia +9 *9 (9 )}9
P={ 0:E">E, E—>E+T, 22E—>T, 3:T->T*F,

: T —>F, F—>(E),6: F—i }
@G,expr =1 <e>, <EBE>, <>, <F>, <(>, <i>, <E+>,

<T*>, <(E>, <E+T>, <T*F>, <(E)> )

0) Contents(<e>) := Closure(E> — oE) =
{E/— ok, E/—) oE+T, E\/—) o, ToeT*F, T o>eF F—>eE)F—>ei}

E’ — oE € Contents(<e>) & <eE>=<E> € O,
pridej Closure(E’ — Ee) = {E° — Ee} do Contents(<E>)

E — oE+T € Contents(<e>) & <eE>=<E> € O,
pridej Closure(E — Ee+T) = {E — Ee+T} do Contents(<E>)

E — ol € Contents(<e>) & <eT>=<T> € O,
pridej Closure(E — Te) = {E — Te} do Contents(<T>)
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Contents(x): Priklad 2/9

Contents(<e>) =

(E/—> oE, Ef> oE+T, Ef> oT, T 5> oT*F, > oF, F 5 o(E), /> oi }

T > oT*F € Contents(<e>) & <cT>=<T> € ®G’expr1:
pridej Closure(T — Te*F) = {T — Te*F} do Contents(<T>)

T — oF € Contents(<e>) & <cF>=<F> ¢ ®G’expr1:
pridej Closure(T — Fe) = {T — Fe} do Contents(<F>)

F — o(E) € Contents(<e>) & <e(>=<(> € Og "
pridej Closure(F — (eE)) ={F — (¢E), E > oE+T, E — oT,
T—o>el*F, T—>eF F—eE), F— e} do Contents(< (>)

F — el € Contents(<e>) & <el>=<I> € O,/
pridej Closure(F — 1e) = {F — i} do Contents(<i>)
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Contents(x): Priklad 3/9

 Contents(<e>) = {E” > eE,E > eE+T,E > ol, T - oT*F,

T —>eF F—>eE)F—eil

Contents(<E>) = IE° > Ee. E > Ee+T}

Contents(<1>) = IE > Te, T > Te*F}

Contents(<F>) = ST > Fel

Contents(< (>) = {F — (¢E),E — ¢E+T,E —> oT, T — oT*F,
T —>eF F—>eE)F—eil

Contents(<I>) = fE — e}

Contents(SKE+>)=
Contents(<T*>)=
Contents(< (E>)=
Contents(KE+T1T>)=
Contents(<KT*"F>)=
Contents(< (E)>)=
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Contents(x): Priklad 4/9

1) Contents(<E>) = {IC/— Ee, /> Ee+T}:

E — Ee: nic

E — Ee+T € Contents(SE>) & <E+> € O,

pridej Closure(E — E+eT)={E > E+oT, T > oT*F, T >
o, F > ¢(E), F > i } do Contents(<E+>)

2) Contents(<7>) ={L/> Te, /> Te*F}:

E > Te: nic

T — Te*F € Contents(<7>) & <I*> € O,

pridej Closure(T —» T*eF)={T > T*eF, F —> o(E), F — i }
do Contents(<T*>)

3) Contents(<k >) = {1 /> Fe}:

T > Fe: nic
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Contents(x): Priklad 5/9

4) Contents(< (>) =

{E/> (°E), B/ oE+T, E/—> oT, T /> oT*F, [ /> oF, F/— o(E), /> oi }
F — (eE) € Contents(< (>) & <(E> € O,

pridej Closure(F — (Ee)) = {F — (Ee®)} do Contents(< (E >)

F — eE+T e Contents(<(>) & <(E> € O,

pridej Closure(F — Ee+T) = {F — Ee+T} do Contents(< (E >)
E — ol € Contents(<(>) avSak <(T> ¢ O, nic

T — oT*F € Contents(< (>) aviak < (T > ¢ O, ,.: nic

T — oF € Contents(<(>) aviak<(F> ¢ O, nic

F — o(E) € Contents(<(>) aviak <((> ¢ Og.,,,,;: nic

T — ol € Contents(<(>)  aviak < (1> ¢ O, nic

5) Contents(<i>) = {£/—> i }:
F—le: nic
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Contents(x): Priklad 6/9

 Contents(<e>) = {E> > eE,E —> oE+T,E > oT, T — oT*F,
T >eF F—>eE),F—>eil

\/Contents(<E>) = {E’ > Fe E > Fet+T}

\/Contents(<T>) = {E > Te. T > Te*F}

v/ Contents(<E>) = {T > Fel

V Contents(< (>) = {F —> (¢E), E —> oE+T,E — oT, T — oT*F,
T >eF F>eE),F—>ei}

 Contents(<i>) = {F > e}

Contents(SE+>)= {E > E+eT, T > oT*F, T —» oF, F — o(E),

F—>el}

Contents(<7*>)= T > T*eF. F > o(E),F —> o}
Contents(< (E>)= {F > (Ee),E > Ee+T}
Contents(KE+T>)=

Contents(<KT*"F>)=

Contents(< (E)>)=
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Contents(x): Priklad 7/9

6) Contents(<E+>) =

{E/> E+eT, /o oT*F, [ /> oF, [/ o(E), [/ i }

E > EteT e Contents(<E+>) & <E+T> € O,

pridej Closure(E — E+Te) = {E — E+Te} do Contents(<E+T>)

T — oT*F € Contents(<E+>) & <E+T> € O,

pridej Closure(T — Te*F ) ={T — Te*F} do Contents(<E+T>)
T — oF € Contents(<E+>) avsak <E+F> ¢ O, nic

F — o(E) € Contents(<E+>) av§ak <E+ (> ¢ O, nic

T — el € Contents(<E+>) avSak <E+ 1> ¢ O, nic

7) Contents(<17*>) = {J/> TreF, /> o(E), E/> °i }

T — T*eF € Contents(<T*>) & <T*F> € O,

pridej Closure(T — T*Fe)={T — T*Fe} do Contents(<T*F>)
F — o(E) € Contents(<T*>) av§ak <T* (> ¢ O, 2 nic

T — el € Contents(<T*>) avSak <T* 1> ¢ O, nic
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Contents(x): Priklad 8/9

8) Contents(<(E>) = {E/—) (Eo), g/—> Ee+T}

F — (Ee) € Contents(<(E>) & <(E)> € O,
pridej Closure(E — (E)e) = {F — (E)e} do Contents(<(E)>)
E — Ee+T € Contents(<(E>) avSak <(E+> ¢ ©

G’expr]: nic

9) Contents(SE+T>) = {E/— E+Te, T/~ Te*F }

E —> E+Te: nic
T — Te*F € Contents(<E+T>) aviak <E+T*> ¢ O.,,,,,: nic

10) Contents(<E+T>) = {\T/—> T*Fe}
T — T*Fe : nic

11) Contents(<(E)>) = {7/— (E)e}
F— (E)e : nic
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Contents(x): Priklad 9/9

 Contents(<e>) = {E> > eE,E —> oE+T,E > oT, T — oT*F,
T—>eF F—>eE),F—eil}

\/Contents(<E>) = {E’ > Fe E > Fet+T}

\/Contents(<T>) = {E > Te. T > Te*F}

v/ Contents(<E>) = {T > Fel

V Contents(< (>) = {F —> (¢E), E —> oE+T,E — oT, T — oT*F,
T oo F > eE),F—ei}

 Contents(<i>) = {F > e}

J Contents(KE+>)= {E — E+eT, T — ¢T*F, T — oF, F — o(E),
F—>el}

\/Contents(<T* >)= (T o> T*F F > e(E), F > ei}

 Contents(< (E>)=___{F — (Ee),E —> Ee+T}

\/Contents(<E+ 7>)= {E 5> E+Te T > Te*F}

 Contents(<T*F>) =

T —> T*Feo }

 Contents(< (E)>)= {F > (E)e}
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Konstrukce LR tabulky: Algoritmus

* Vstup: RozSifena gramatika G= (N, 7, P, S°); O;
Contents(x) for all x € ©; Follow(A4) pro vSechna x € 4
» Vystup: LR tabulka pro G (o = ak¢ni €., B = prechodova €.)
* Metoda:
* StatesOfTable := O ; StartingState := <e>
* for each € O,do
e for each | € Contents(<x>) do
e case | of
el=A—>yeXz kde X € MV
if A > yXez € Contents(<0>) then P[>, X] :=<0>
el=A—>yeXz kde X € T:
if A —> yXez € Contents(<0>) then o[>, X] :
¢ | =8> > Se: <+, §] =
cl=A->ye (A=S):
for each a € Follow(A) do a|<<~, a] := 1],
kde p je navésti pravidla A — y

<g>
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Konstrukce LR tabulky: Priklad 1/5

Urceme: LR-tabulku pro G,

a §

Ll + o bl ) ISIE] T | F

<> <E>| <T> <F>

<E> | Contents(<=>):
<I> | I=FE’— eE e Contents(<=>):

<<|?>> E> — Ee € Contents(<E>): B[<c>, E] :=<E>
<> | I=E — oE+T e Contents(<:>):

<I$;r> E - Ee+T e Contents(<E>): B[<c>, E] :=<E>
<T#*>
<(E> I=E — o1 € Contents(<:>):

<E+T> E — Te e Contents(<T1>): B[<c>, T] :=<T>

<I*F> .
<(E)y>| I=E—>eT"F € Contents(<:>):

E > Te*F e Contents(<1>): B[<c>, T] :=<T>

I =E — oF € Contents(<:>):
E — Fe e Contents(<F>): B[<e>, F] :=<F>
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Konstrukce LR tabulky: Priklad 2/5

Urceme: LR-tabulku pro G,

a B

i + il ( ) $] E T =

<> <> <(> <E>l <T> | <F>

<E>
<[>
<>
<(> | Contents(<=>):
<i>
<E+>]| I=F — o(E) € Contents(<=>):
Z-(I—I;; F — (eE) € Contents(<(>): a[<e>, (] ;= s<(>

ZEI;? I=F — el € Contents(<:>):

<(E)>| F 1o € Contents(<i>): a[<>, E] := s<i>
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Konstrukce LR tabulky: Priklad 3/5

Urceme: LR-tabulku pro G,

o §

i + il ( ) $1 E T =

<> |s<I> <(> <E>l <T> | <F>

<E> <E+>

<>
<F> \
:fi Contents(</>):

Z'_I:_j; I=E>—> Ee € Contents(</">): a[</>,§] =

<(E>
<E+T> I=E — Ee+T € Contents(</>):
<T*F3 E — E+eT e Contents(<E+>): a[</>, +] = s<E+>
<(E)>
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Konstrukce LR tabulky: Priklad 4/5

Urceme: LR-tabulku pro G

exprl
o! b
i+ 1= ]lcly [slE]l TI|FE
<> |s<I> <(> <E>l <T> | <F>
<E> <E+y
<[> <|*>
<>
<(>
<i> | Contents(<7>):
<E1‘> I=E — Te € Contents(</ >): Follow(E) = {+,), $}
Siea| of<7> A= al<i> )] =a[</ >, §] =2 —
<E( +15] Pozn.: E — T je pravidlo s navestim
<[*F>
<(E)>| [=T — Te*F € Contents(<7>):

T > T*eF € Contents(<T*>): a[</>, +] = s<T*>

Zbytek tabulky by se sestrojil analogicky.
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Konstrukce LR tabulky: Priklad 5/5

Vysledna LR tabulka pro G,

a B

Ll + | bl ) ISIEL T | F

<> |s<I> <(> <E>l <T> | <F>
<E> <E+>
<[> <T*>
<F>
<> |s<i> <(> <(BE> <T> | <F>
<|>
<E+>|s<i> <(> <E+T>| <F>
<T*>ls<I> <(> <T*F>
<(E> <E+> <(E)>
<E+T> <T*>
<T*F>
<(E)>
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Pfejmenovani stavu

Prejmenovat | | R tabulka pro Gexprl s prejmenovanymi
stavy: stavy:

Old alil +1*] (] )]$
<e> 5 4
<E> 6
<[>
<F>
<(>
<|>
<E+>
<[#*>
<(E>
<E+T>
<[*F
<(BE)>] 11
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