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Prekladovy automat pro silnou LR gramatiku

Princip
@ na vstupu je terminalni fetézec
@ ve zpracovavaném fetézci hledame pravé strany pravidel, redukujeme je na levé (tj.
na prepisované neterminaly)

@ pouzitelné operace:
@ reduce(i) — redukce podle i-tého pravidla
© push — do zasobniku vlozi jeden symbol ze vstupu
@ accept — akceptovani vstupu, sestrojili jsme pravy rozklad reprezentujici derivaéni strom,

vstup je cely zpracovany a zasobnik prazdny
© error (resp. prazdné burika tabulky) — syntakticka chyba
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Definice (Prekladovy automat pro silnou LR (k) gramatiku)

Prekladovy automat pro silnou LR (k) (rozSifenou) gramatiku G = (N, T, P, S) je
zasobnikovy automat s jedinym stavem, rozsifeny o vystupni pasku a definovany dale
popsanou rozkladovou tabulkou.

Konfigurace prekladového automatu ma tvar («, 3,), kde a je nepfeCtena ¢ast vstupni
pasky, 3 je obsah zasobniku a v je obsah vystupni pasky. Pocatecni konfigurace ma tvar
(w, #,¢), kde w je vstupni fetézec a # symbol konce zasobniku.

Rozkladova tabulka automatu pro silnou LR(k) gramatiku je zobrazeni
M : (TUNU{#}) x (TU{$})* s {reduce(1), ..., reduce(n), push, accept, error},
kde jednotlivé funkéni hodnoty maji tento vyznam:
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Definice (Prekladovy automat pro silnou LR (k) gramatiku)

@ reduce(i), 1 <i <n:Je-liA — « i-té pravidlo gramatiky, na vrcholu zasobniku je
fetézec «, na vstupu symbol x, provede automat zménu konfigurace
(xo, ag#t, v) b (xo, Ap#,~i), tedy v zasobniku nahradi fetézec o levou stranou
pravidla A — o a na vystupni pasku pfipise ¢islo i.

@ push: Automat vioZi symbol ze vstupu do zasobniku, nacte dalsi symbol ze vstupu,
tedy je-li na vstupu symbol x, provede zménu konfigurace (xo, ¢,~v) = (o, x¢, 7).

@ accept: K pfijeti vstupu dojde, pokud je v zasobniku pouze startovaci symbol gramatiky
a vstup je cely precteny. Na vystupni pasce je pravy rozklad vstupni vety.

@ error: Syntakticka chyba.
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Rozkladova tabulka pro silnou LR(k) gramatiku

Implementace
00000000

T i-té pravidio gramatiky:
u v | $ A — ax A—e
xe (NUT) | x € BEFORE(A)
S acc 1 € FOLLOW,(A)
N{ Y e B — Byy
7(i) : v € EFFi(y - FOLLOW(B))
x| 1) : < \ e Vstup
T = ce:
: -g e reduce e accept
Yy push % o push e error
# N
y
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Rozkladova tabulka pro silnou LR(k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvoiime rozsifenou gramatiku
G =(NU{S'}, TU{#},PU{S — #S},5).
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Rozkladova tabulka pro silnou LR(k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvofime rozsifenou gramatiku
G = (NU{S'},TU{#},PU{S" — #5},5").

@ Vypocteme mnoziny BEFORE(X) a FOLLOW(X) pro v8echny neterminaly gramatiky,
podle potreby EFF;.
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Rozkladova tabulka pro silnou LR(k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvoiime rozsifenou gramatiku
G = (NU{S'},TU{#},PU{S" — #5},5").

@ Vypocteme mnoziny BEFORE(X) a FOLLOW(X) pro v8echny neterminaly gramatiky,
podle potieby EFF;.

© Tvoiime obsah tabulky F(fadek, sloupec):
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Rozkladova tabulka pro silnou LR(k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvoiime rozsifenou gramatiku
G =(NU{S'} TU{#},PU{S — #S5},5").
@ Vypocteme mnoziny BEFORE(X) a FOLLOW(X) pro v8echny neterminaly gramatiky,
podle potieby EFF;.
@ Tvoiime obsah tabulky F(fadek, sloupec):
e pro kazdé A — aX (i-té) pravidlo gramatiky, pro vSechny fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
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Rozkladova tabulka pro silnou LR(k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvoiime rozsifenou gramatiku
G =(NU{S'} TU{#},PU{S — #S5},5").
@ Vypocteme mnoziny BEFORE(X) a FOLLOW(X) pro v8echny neterminaly gramatiky,
podle potieby EFF;.
@ Tvoiime obsah tabulky F(fadek, sloupec):
@ pro kazdé A — X (i-té) pravidlo gramatiky, pro vSechny fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
e pro kazdé A — ¢ (i-té) pravidlo gramatiky, pro v8echny symboly X € BEFORE(A) a
fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
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Rozkladova tabulka pro silnou LR (k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvoiime rozsifenou gramatiku
G =(NU{S'} TU{#},PU{S — #S5},5").
@ Vypocteme mnoziny BEFORE(X) a FOLLOW(X) pro v8echny neterminaly gramatiky,
podle potieby EFF;.
@ Tvoiime obsah tabulky F(fadek, sloupec):
@ pro kazdé A — X (i-té) pravidlo gramatiky, pro vSechny fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
e pro kazdé A — ¢ (i-té) pravidlo gramatiky, pro v8echny symboly X € BEFORE(A) a
fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
e pro kazdé B — X, v # ¢, u € EFF(y - FOLLOW,(B))
F(X,u) = push,
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Rozkladova tabulka pro silnou LR (k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvoiime rozsifenou gramatiku
G =(NU{S'} TU{#},PU{S — #S5},5").
@ Vypocteme mnoziny BEFORE(X) a FOLLOW(X) pro v8echny neterminaly gramatiky,
podle potieby EFF;.
@ Tvoiime obsah tabulky F(fadek, sloupec):
@ pro kazdé A — X (i-té) pravidlo gramatiky, pro vSechny fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
e pro kazdé A — ¢ (i-té) pravidlo gramatiky, pro v8echny symboly X € BEFORE(A) a
fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
e pro kazdé B — 8X~, v # ¢, u € EFF(y - FOLLOW,(B))
F(X,u) = push,
° F(S,$) = accept,
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Rozkladova tabulka pro silnou LR (k) gramatiku

Postup vytvoreni

@ Ke gramatice G vytvoiime rozsifenou gramatiku
G =(NU{S'} TU{#},PU{S — #S5},5").
@ Vypocteme mnoziny BEFORE(X) a FOLLOW(X) pro v8echny neterminaly gramatiky,
podle potieby EFF;.
@ Tvoiime obsah tabulky F(fadek, sloupec):
@ pro kazdé A — X (i-té) pravidlo gramatiky, pro vSechny fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
e pro kazdé A — ¢ (i-té) pravidlo gramatiky, pro v8echny symboly X € BEFORE(A) a
fetézce u € FOLLOW,(A)
F(X,u) = reduce(i),
e pro kazdé B — 8X~, v # ¢, u € EFF(y - FOLLOW,(B))
F(X,u) = push,
° F(S,$) = accept,
@ jinak F(X,u) = error.
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Gramatika

S —aABc | e S' — #S ©

A Ab|c S —aABc| e ®,®@

B — Bd | m A— Ab|c ®,®
B — Bd | m ®),®
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Gramatika

S —aABc | e
A—Ab|c
B—Bd|m

Matematické vyrazy
000

S' — #S

S —aABc | e
A—Ab|c

B — Bd | m

©EE

CICICIC)

Implementace
00000000

BEFORE(S') = {#}
BEFORE(S) = {#}
BEFORE(A) = {a}

BEFORE(B) = {A}

FOLLOW(S') = {$}
FOLLOW(S) = {$}
FOLLOW(A) = {m, b}
FOLLOW(B) = {c,d}
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Gramatika

S —aABc | e
A—Ab|c
B—Bd|m

Matematické vyrazy

S' — #S

S —aABc | e
A—Ab|c

B — Bd | m

Q@ (@ S—aABc, A—c

FOLLOW(S) N FOLLOW(A) = 0

Neni co testovat.
Neni co testovat.

Neni co testovat.
S—e, S — #S

—_—— —~
O T

8

FOLLOW(S) N EFF(S - FOLLOW(S') = 0

() S—e, S —#S

FOLLOW(S) N EFF(#S - FOLLOW(S') = 0
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S' — #S ©  BEFORE(S') = {#} FOLLOW(S') = {$}
S —aABc | e ®,®  BEFORE(S) = {#} FOLLOW(S) = {$}
A—Ab|c ®,®  BEFORE(A) = {a} FOLLOW(A) = {m, b}
B —Bd |m ®,®  BEFORE(B) = {A} FOLLOW(B) = {c,d}
A—aX

([ o [ 6 [ cd[m]s]  rOLLOW ()

s’ acc F(X,u) = reduce(i)

Isq 7 7 0 A—e ©)

pus - y pus X € BEFORE(A)
B push | pus 1t € FOLLOW,(A)
Z 5 push 3 F(X,u) = reduce(i)
I I

c r4 r4 r1 3;66)(7

d I L 1 € EFFy(y - FOLLOW,(B))

m ré ré F(X,u) = push
[# [ push | l l l [ r2]

F(S,$) = accept



Gramatika

Priklad
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S' = #S ©  BEFORE(S') = {#} FOLLOW(S') = {$}
S —aABc | e ®,®  BEFORE(S) = {#} FOLLOW(S) = {$}
A—Ab|c ®,®  BEFORE(A) = {a} FOLLOW(A) = {m, b}
B — Bd | m ®.®  BEFORE(B) = {A} FOLLOW(B) = {c,d}
A vX

([ o [ 6 [ cd[m]s] L rotLow )

§' acc F(X,u) = reduce(i)

i 7 7 0 A—e ©)

pus . . pus X € BEFORE(A)
B push | pus 1t € FOLLOW,(A)
Z push 3 F(X,u) = reduce(i)
r3 r

c r4 r4 r1 3;66)@

d I L 1 € EFFy(y - FOLLOW,(B))

m r6 ré F(X,u) = push
Flpei]l [ [ [ 2

F(S,$) = accept
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S — #S @  BEFORE(S) = {#} FOLLOW(S') = {$}
S —aABc | e ®,®  BEFORE(S) = {#} FOLLOW(S) = {$}
A—Ab|c ®,®  BEFORE(A) = {a} FOLLOW(A) = {m, b}
B—Bd|m ®,® BEFORE(B) = {A} FOLLOW(B) = {c,d}
A= aX

([ o [ 6 [ cd[m]s]  rOLLOW ()

s’ acc F(X,u) = reduce(i)

Isq ’ 7 0 A—e @

pus . . pus X € BEFORE(A)
B pust | pus 1 € FOLLOW,(A)
Z push 3 F(X,u) = reduce(i)
r3 r

c r4 r4 r1 3;66)(7

d I L 1 € EFFy(y - FOLLOW,(B))

m ré ré F(X,u) = push
[ # [ push | l l l [ r2 ]

F(S,$) = accept
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Priklad
[e]e] o)

S' — #S ©  BEFORE(S') = {#} FOLLOW(S') = {$}
S —aABc | e ®,®  BEFORE(S) = {#} FOLLOW(S) = {$}
A—Ab|c ®,®  BEFORE(A) = {a} FOLLOW(A) = {m, b}
B —Bd |m ®,®  BEFORE(B) = {A} FOLLOW(B) = {c,d}
A—aX
([ o [ 6 [ cd[m]s]  rOLLOW ()
s’ acc F(X,u) = reduce(i)
154 ush ush ° A—e @
£ p - - P X € BEFORE(A)
PUsh | pus u € FOLLOW,(A)
a push F(X,u) = reduce(i)
b r3 r3 B - X~
c r4 4 || e :
d I L i € EFFy(y - FOLLOW(B))
m ré 6 F(X,u) = push
[# [ push | l l [ r2]

F(S,$) = accept
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S' — #S ©  BEFORE(S') = {#} FOLLOW(S') = {$}
S —aABc | e ®,®  BEFORE(S) = {#} FOLLOW(S) = {$}
A—Ab|c ®,®  BEFORE(A) = {a} FOLLOW(A) = {m, b}
B —Bd |m ®,®  BEFORE(B) = {A} FOLLOW(B) = {c,d}
A—aX

([ o [ 6 [ cd[m]s]  rOLLOW ()

s’ acc F(X,u) = reduce(i)

Isq 7 7 0 A—e ©)

pus - y pus X € BEFORE(A)
B push | pus 1t € FOLLOW,(A)
Z 5 push 3 F(X,u) = reduce(i)
I I

c r4 r4 r1 3;66)(7

d I L 1 € EFFy(y - FOLLOW,(B))

m ré ré F(X,u) = push
[# [ push | l l l [ r2]

F(S,$) = accept
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Zpracovani vstupu podle tabulky
L [ a [ b [ c [ d]|m[S$S]

s acc
S r0
A push push
B push | push
a push
b r3 r3
c r4 r4 r1
d r5 r5
m ré ré
[ # [ push | | | | [ r2 |
Gramatika:
sisde
Automat:

(8, # ) (8, #S,2)F (8, §', 2,0)

Implementace
00000000
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Zpracovani vstupu podle tabulky

[ [ a 1 b [ c[d]m]S]
s’ acc
S r0
A push push
B push | push
a push
b r3 r3
c r4 r4 r1
d r5 r5
m ré ré
L # [ push ] l l l [ r2]
Gramatika:
S' 2 S 2 aABc 2 aABdc £ aAmdc = acmdc
Automat:

(acmdc$, #, ) b (cmdc$, #a, €) = (mdc$, #ac, €) = (mdc$, #aA, 4) -
F (dc$, #aAm, 4) - (dc$, #aAB, 4,6) - (c$, #aABd, 4,6)
F (c$, #aAB. 4.6,5) F ($, #aABc, 4.6,5)F ($, #S, 4.6.5.1)+ ($, S, 4.6,5.1.0)
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Zpracovani vstupu podle tabulky
L e [ 0 [ c [ d][m]S$)|
s acc
S r0
A push push
B push | push
a push
b r3 r3
c r4 r4 ri
d r5 r5
m ré ré
[ # [ push | | | | [ r2 |
Odvozeni slova nepatficiho do jazyka rozpoznavaného automatem:
(aba$, #, €) & (ba3, #a, ) |- error )
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Priklad 2

S — #E ©

E — AT @

A—E+|E-|e @,3,®

T — BF ®

B—)T*’T ’E ®,@,®

F—n|i|(E) ©,0,0

FOLLOW(S) = {$} BEFORE(S) = {#}
FOLLOW(E) = {+, —, ), $} BEFORE(E) = {(, #}
FOLLOW(A) = {n,1i, (} BEFORE(A) = {(, #}
FOLLOW(T) = {x, / +,—,),$} BEFORE(T) = {A}
FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
FOLLOW(F) = {*,/,+,7,),$} BEFORE(F) = {B}
EFF(+ - FOLLOW(A)) = {+} EFF(E - FOLLOW(S)) =
EFF(— - FOLLOW(A)) = {—} EFF(E) - FOLLOW(F)) =
EFF( ) - FOLLOW(F)) = { ) EFF(T - FOLLOW(E)) :(0
EFF(x - FOLLOW(B)) = {*} EFF(F - FOLLOW(T)) = {n,i, (}
EFF(/ - FOLLOW(B)) = {/}
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S — # ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E — AT ® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(, #}
A—E+|E-|e @,@,® FOLLOW(A) = {n,i,(} BEFORE(A) = {(, #}
T — BF ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®,@,® FOLLOW(B) = {n, i, (} BEFORE(B) = {A}
Fonl|i|(E) ©.0.0 FOLLOW(F) = {x,/,+,—,),$} BEFORE(F) = {B}
[~ [ ¢ T + T - T« [ /[ CT ) [ 8 ]
S acc
push | push push r0

A 8 8 r8

T r1 1 push | push r r1

B push | push push

F 5 5 r5 5 r5 5

n r9 r9 r9 r9 r9 r9

i r10 r10 r10 r10 r10 r10

+ r2 r2 r2

- r3 r3 r3

* 3 r6 6

/ r7 7 r7

( r4 r4 4

) r11 r11 ri1 r11 ri1 r11

# [ 4 [ rd ] [ [ [ [ 4 ] I l




Matematické vyrazy
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S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E—A @ FOLLOW(E) = {+,—,),$} BEFORE(E) = {(, #}
A—E+|E-|e @,@,® FOLLOW(A) = {n,i,(} BEFORE(A) = {(, #}
T — BF ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®.@.® FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
Fonli|(E) ©.0.@ FOLLOW(F) = {*,/,+,-,),8} BEFORE(F) = {B}
[ » [ & 7T + 1T - T T1T /7T CT ) [ § ]

S acc

E push | push push r0

A 8 r8 8

r1 r push | push r1 r1

B push | push push

F r5 5 r5 r5 r5 r5

n r9 r9 r9 r9 r9 r9

i r10 r10 r10 r10 r10 r10

+ r2 r2 r2

— r3 r3 r3

* 6 r6 6

/ r7 7 7

( 4 r4 r4

) r11 11 rid r11 ril i

# I 4 [ r4 | l l l [ 4 ] I l
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S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E— AT @® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(; #}
A—SE+|E-|e @,®.® FOLLOW(A) = {n,i, (} BEFORE(A) = {(, #}
T — BF ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®.@.® FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
Fonli|(E) ©.0.@ FOLLOW(F) = {*,/,+,-,),8} BEFORE(F) = {B}
T« [ ¢ T £+ - T T /T CT) [ 8]
S acc
E push | push push r0
A 8 r8 8
T r1 1 push | push r r1
B push | push push
F r5 5 r5 r5 r5 r5
n r9 r9 r9 r9 r9 r9
i r10 r10 r10 r10 r10 r10
2 2 r2
13 13 r3
* 6 r6 6
/ r7 7 7
( 4 r4 r4
) r11 11 rid r11 ril i
(# [ rd [ rd ] l l l [ 4 ] I l




Matematické vyrazy
(o] 1o}

S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E— AT ® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(, #}
A—E+ |E-|e @,®,® FOLLOW(A) = {n,i, (}
T — BF ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®.@,® FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
Fsnli|(E) ©.0.@ FOLLOW(E) = {x,/,+,—,),$} BEFORE(F) = {B}
L T« T 7T+ 1T -—T«T /7T CT) T 8]

S acc

E push | push push r0

A 8 r8 8

T r1 1 push | push r r1

B push | push push

F r5 5 r5 r5 r5 r5

n r9 r9 r9 r9 r9 r9

i r10 r10 r10 r10 r10 r10

+ r2 r2 r2

— r3 r3 r3

* 6 r6 r6

/ 7 r7 r7

r4 r4 r4
) r11 r11 ri1 r11 ri1 r11




Matematické vyrazy
(o] 1o}

S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E— AT @® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(; #}
A—E+|E-|e @,@,® FOLLOW(A) = {n,i,(} BEFORE(A) = {(, #}
T—B ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®.@.® FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
Fonli|(E) ©.0.@ FOLLOW(F) = {*,/,+,-,),8} BEFORE(F) = {B}
[~ [ ¢ [ + [ - [ « [ /7 T CT) [ 8]

S acc

E push | push push r0

A 8 r8 8

T r1 1 push | push r r1

B push | push push

5 r5 r5 5 r5 5

n r9 r9 r9 r9 r9 r9

i r10 r10 r10 r10 r10 r10

+ r2 r2 r2

— r3 r3 r3

* 6 r6 6

/ r7 7 7

( 4 r4 r4

) r11 11 rid r11 ril i

# I 4 [ r4 | l l l [ 4 ] I l




Matematické vyrazy
(o] 1o}

S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E — AT @® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(, #}
A—E+|E-|e @,@,® FOLLOW(A) = {n,i,(} BEFORE(A) = {(, #}
T — BF ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx+|T/|e ®.@.® FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
Fonli|(E) ©.0.@ FOLLOW(F) = {*,/,+,-,),8} BEFORE(F) = {B}
I« [ i T + 1T =TT /7T CT ) 8§ ]

S acc

E push | push push r0

A 8 r8 8

T r1 1 push | push r r1

B push | push push

F r5 5 r5 r5 r5 r5

n r9 r9 r9 r9 r9 r9

i r10 r10 r10 r10 r10 r10

+ r2 r2 r2

— r3 r3 r3

16 16 r6
7 r7 r7

( 4 r4 r4

) r11 11 rid r11 ril i

# I 4 [ r4 | l l l [ 4 ] I l




Matematické vyrazy
(o] 1o}

S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E — AT ® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(, #}
A—E+|E-|e @,@,® FOLLOW(A) = {n,i,(} BEFORE(A) = {(, #}
T — BF ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®,@,® FOLLOW(B) = {n,i, (}
Fon|i| ® ©.0.0 FOLLOW(E) = {x,/,+,—,),$} BEFORE(F) = {B}
I« [ i T + 1T =TT /7T CT ) 8§ ]
S acc
E push | push push r0
r8 r8 r8

T r1 1 push | push r r1

B push | push push

F r5 5 r5 r5 r5 r5

n r9 r9 r9 r9 r9 r9

i r10 r10 r10 r10 r10 r10

+ r2 r2 r2

— r3 r3 r3

* 6 r6 6

/ r7 7 r7

( r4 r4 4

) r11 r11 ri1 r11 ri1 r11

# I 4 [ r4 | l l l [ 4 ] I l




Matematické vyrazy
(o] 1o}

S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E— AT @® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(; #}
A—E+|E-|e @,@,® FOLLOW(A) = {n,i,(} BEFORE(A) = {(, #}
T — BF ® FOLLOW(T) = {*, /,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®.@.® FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
Fon|il (E) ®,@,@ FOLLOW(F) = {*, /,+,—,),$} BEFORE(F) = {B}
L T » T ¢ T + T - T« T /71T CT) I §]

S acc

E push | push push r0

A 18 r8 r8

T r1 1 push | push r r1

B push | push push

F 5 5 r5 5 r5 5

r9 r9 r9 r9 r9 r9
r10 r10 r10 r10 r10 r10

+ r2 r2 r2

— r3 r3 r3

* 6 r6 6

/ r7 7 7

( 4 r4 r4

) r11 r11 r11 r11 rit ri1

(#r4a T 4 ] [ [ [ [ 4 ] | |




Matematické vyrazy
(o] 1o}

S — #E ©® FOLLOW(S) = {$} BEFORE(S) = {#}
E— AT @® FOLLOW(E) = {+,—,),$} BEFORE(E) = {(; #}
A—E+|E-|e @,@,® FOLLOW(A) = {n,i,(} BEFORE(A) = {(, #}
T — BF ® FOLLOW(T) = {*,/,+,—,),$} BEFORE(T) = {A}
B—Tx|T/|e ®.0.® FOLLOW(B) = {n,i, (} BEFORE(B) = {A}
F—nli|(E ©@.@,@ FOLLOW(F) = {x,/,+,—,),$} BEFORE(F) = {B}
[ » [ &7 + 1T T T1T /7T CT ) [ § ]

S acc

E push | push push r0

A r8 r8 8

T r1 1 push | push r r1

B push | push push

F r5 5 r5 r5 r5 r5

n r9 r9 r9 r9 r9 r9

i r10 r10 r10 r10 r10 r10

+ 2 r2 r2

— r3 r3 r3

* 6 r6 6

/ r7 7 7

( 4 r4 r4

r11 r11 ri1 r11 ri1 r11
# I 4 [ r4 | l l l [ 4 ] I l




Matematické vyrazy
ooe

L T~ i T +1 -1« T /71 CJ[) S]]
S acc
E push | push push r0
A r8 r8 r8
T r1 ri push | push r1 r1
)] push | push push
F r5 r5 r5 r5 r5 r5
n r9 r9 r9 r9 r9 r9
i r10 r10 r10 r10 r10 r10
+ r2 r2 r2
— r3 r3 r3
* r6 r6 r6
/ r7 r7 r7
( r4 r4 r4
) ri1 r11 ri1 ri1 ri1 ri1
(# r4a [ 4 ] l l l [ 4] I l
(m+ixn$, #,e) - (n+ixn$, #A, 4) - (n+ixn$, #AB, 4,8)F (+ixn $,#ABH 4,8) -
b (+i*n$, #ABF, 4,8,9) & (+i * n$, #AT, 4,8,9,5) - (+ix n$, #E, 4,8,9,5,1) I
F (i*n$, #E+, 4,8 9,571) (i n$, #A, 4, 879,5,1,2) F (i*n$, #AB, 4,8,9,5, 1,2 8) -
F (xn$, #ABi, 4,8,9,5,1,2,8) - (xn$, #ABF, 4,8,9,5,1,2,8,10) - (xn$, #AT, 8 ,5,1,2,8,10,5) -
F (n$, #ATx, 4,8,9,5,1,2,8,10,5) - (n$, #AB, 4,8,9,5,1,2,8,10,5) - ($, #ABn, 4,8,9,5,1,2,8,10,5)
F (8, #E, 4,8,9,5,1,2,8,10,5,1) - (8, S, 4,8,9,5,1,2,8,10, ,1,0))—uccept



Implementace
90000000

Implementace prepisem rozkladové tabulky

Prabéh analyzy

@ Pouzivame zasobnik.

@ Zavolame funkci 1ex () (.prednacteme* jeden symbol), typ a atribut symbolu ulozime
do globalni proménné typu Tsymbol.

© V cyklu jsou volany funkce redukce pravidel v zasobniku a vkladani terminald ze
vstupu do zasobniku.

© Pokud v derivaci nelze dale pokracovat tak, aby byl vygenerovan presné takovy
fetézec, jaky je na vstupu = syntakticka chyba.
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Potfebujeme tyto funkce:
@ reduce (¢islo_pravidla) —pro A — « vyjme ze zasobniku « a vlozi A) a na vystup
prida Cislo pravidla,
push () vlozi symbol ze vstupu do zdsobniku a zavola 1ex (),
accept (),
error (),

Akce () V cyklu provadi tyto kroky:

@ npodle vrcholu z&sobniku a symbolu na vstupu uréi fadek a sloupec tabulky,
@ podle obsahu buriky zavold reduce, push, accept nebo error (prazdnéa bunka),

@ Init () otevie potfebné soubory, inicializuje zasobnik (vloZi symbol # — s_HAsH)
a provede prvni volani 1ex (),

@ Done () — UKlid.




Implementace
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Rozkladova tabulka Priklad Matematické vyrazy
00000 0000 000
Podle prikladu
S — #E © T — BF ®
E — AT @ B—Tx|T/|e ©®.0.®
A—E+|E-|e 2.0, F—nli|(E) 000 |
enum TTypSymbolu { S_NOTHING, S_ENDOFFILE, S_LPAR, S_RPAR,
S_ID, S_NUM, S_IS, S_PLUS, S_MINUS, S_MUL, S_DIV, // termindly
S_NS, S_NE, S_NA, S_NT, S_NB, S_NF, S_HASH }; // netermindly )
struct TSymbol ({ struct TVstup {
TTypSymbolu typ; char znak;
string atrib; int cisloRad;
}i int pozice;
int konec;
) BRL )

TSymbol symbol;
TVstup vstup;
bool konec;

TZasobnik zasobnik;
TTypSymbolu vrchol_zas;

y — = =



Rozkladova tabulka Priklad Matematické vyrazy Implementace
00000 0000 000 O00@0000

Redukce v zasobniku

int reduce (int cislo_prav) {
switch(cislo_prav) {

case 0: Vyjmi_ze_zasobniku(); // E S > #E
VyJjmi_ze_zasobniku(); /) #
Pridej_do_zasobniku (S_NS) ;
break;

case 1: Vyjmi_ze_zasobniku(); // T E — AT
Vyjmi_ze_zasobniku() ; // A
Pridej_do_zasobniku (S_NE) ;
break;

case 2: Vyjmi_ze_zasobniku(); // + A —> E+
Vyjmi_ze_zasobniku() ; // E
break;

case 3: Vyjmi_ze_zasobniku(); // = A > E-
Vyijmi_ze_zasobniku; // E
Pridej_do_zasobniku (S_NA) ;
break;

case 4: Pridej_do_zasobniku (S_NA); // A > €
break;

// pro kazdé pravidlo gramatiky zredukujeme
// v zdsobniku pravou stranu pravidla na levou
}i
vystup (cislo_prav) ;
bi



Rozkladova tabulka Priklad Matematické vyrazy
00000

Implementace
0000 000

0000e000

OsSetreni chyb, zpracovani terminald a akceptovani

void error (string hlaska) {
konec = true;
printf ("Chyba p¥i syntaktické analyze na tradku %d,

sloupci %d: %s"
vstup.cisloRad, vstup.pozice, hlaska);

int push() {
Pridej_do_zasobniku (symbol.typ) ;

lex () ; // lexikdlni analyzator nacte dalsi symbol
}
void accept () {

konec = true;

}




Rozkladova tabulka Priklad Matematické vyrazy Implementace
00000 0000 000 00000000

Inicializace, pribéh a ukonceni

void Init () {

e // inicializace vstupu a vystupu

konec = false;

Vytvor_zasobnik () ;

Pridej_do_zasobniku (S_HASH); // symbol konce zdsobniku

lex () ; // nacte symbol ze vstupu do symbol
! v
void Done () {

Zlikviduj_zasobnik () ; // uvolni pamét’ zabranou zdasobnikem

// uzavreni vstupu a vystupu

’ y
void Syntakticka_analyza() {

Init();

while (!konec)

Akce () ;

Done () ;

} 4




Rizeni vypodtu

L[ » i + [ - [ = / ( ) [
S acc
E push | push push r0
A r8 r8 r8

T r1 ri push | push r1 r
B push | push push

F r5 r5 r5 5 r5 r5
n r9 r9 r9 r9 r9 r9
i r10 r10 r10 r10 r10 r10
+ r2 r2 r2

— r3 r3 r3

* r6 r6 r6

/ r7 r7 r7

( r4 r4 r4

) ri1 r11 ri1 ri1 r11 rid
[#] r4 r4 r4 i

Implementace
000000 e0



Rozkladova tabulka Priklad Matematické vyrazy Implementace
00000 0000 000 0000000e

Rizeni vypodtu

void Akce () {

vrchol_zas = Nahledni_do_zasobniku(); // nebo vyjmeme a zase vrdtime
switch (vrchol_zas)
case S_NS: if (symbol.typ == S_ENDOFFILE)

accept () ;
else error ("Chybny symbol na vstupu " + symbol.typ);

break;
case S_NE: if (symbol.typ == S_PLUS || symbol.typ == S_MINUS || symbol.typ == S_RPAR)
push () ;
else if (symbol.typ == S_ENDOFFILE)

reduce (0) ;
else error ("Chybny symbol na vstupu " + symbol.typ);
break;
case S_NA: if (symbol.typ == S_ID || symbol.typ == S_NUM || symbol.typ == S_LPAR)
reduce (8) ;
else error ("Chybny symbol na vstupu " + symbol.typ);
break;

case S_LPAR:
case S_HASH: if (symbol.typ == S_ID || symbol.typ == S_NUM || symbol.typ == S_LPAR)
reduce (4) ;
else error ("Chybny symbol na vstupu " + symbol.typ);
break;
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