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lnteger = digit | Lnteger digit .
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letter = A" | . | "z | var | |z

Ldentifier = letter { Letter | digit} .
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xty*=2 (1) pression ] l/ i—a(‘/('\
L xty*a2 (P) #[-"Tterm { (" | ") term } Pu{ L)
x+y*2 (M) #term { (" | ") term }

x+y*z2 (P) # factor { ("* | »/) factor} ... |
('x+ y*2 () # identifier | integer | " (" expression ") ... ...
L +y*2 (M) #{ ([ /) factor} ...

+y*2 (M) # L+ | ) term )
‘£ y*2 (M) #reem { ("4 | ") term } ‘Lbr,gkol)(/'

& *2 (M) #{ (x| /) factor } ..
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2 (M) = factor { ("*" | /") factor} ...
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LﬂMaud 645
a language ts defined by a grammar which consists of:

1. a set of terminal symbols writtew in quotes which cannot
be substituted (also called vocabula rg)

2. a set of non-terminal symbols which can be substituted
3. asetof sy ntactic equations (also called productions)

4. a start sy mbol (non-terminal)

the lLanguage is the set of sequences (sentences) of terminal
symbols which, starting with the start symbol, can be
generated by repeated application of syntactic equations
(we only consider so-called Leftmost derivations here)
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a language ts regular if it can be defined by a single production
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if (symbol == MINUS)
getSymbol();

@;}2@{
if (symbol == MINUS)

getSymbol(); &
term();
while (symbol == PLUS | | symbol == MINUS) {
7 getSymbol();
[ termO;

[ )

}

term() {
. factor();
uv‘nmu‘k while (symbol ==
getSymbol(); <
factor();

) factor() {

if (symbol == IDENTIFIER
getSymbol();

else if (symbol ==
getSymbol(); &

else if (symbol == LPAREN) { )

getSymbol(); <
expression();

if (symbol == RPAREN)

getSymbol();
else

error();
} else NN ”)"‘ QX\DUL"A
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if (symbol == PL.US)
getSymbol();

2lse if (symbol == MINUS)
getSymbol();
2lse

error(); ‘—
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syntax = {pro wction } .

prooluotiow = nonterminal "=" e)q:ressiow ne
nonterminal = Ldentifier . " ’ Q( {4 /ﬁl
expression = term { "|" term } . D | W
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n[u CXPYCSSLDV\I n]n wfn " (n €X’PY€SSL0V\I ")n .
terminal = "(character { character }y .

~ Fx bundad BMV T—w@ (EEN?)

term. = factor { factor} . .
factor = terminal | nonterminal |

— Y
(] ﬁ VL UbSN oaa o»\/iz (plms wr(a s man ¢)
vk 17 Ba g ; Naw (16
ket
Parser<nonterminal = expression>: \
nonterminal() { 7a oN 0,{"" M

Parser< lon> E !
} arser<expression (\/ Y L ~¢ {
h .
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Parser<terminal>:

if (symbol == Token<terminal>) J,‘ M ¢ L’\Vl
getSymbol(); V1% S

else ]
error(); \/

Y
‘\\ 0% F e L‘ J‘ Parser<( expression )>:

Parser<expression>
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Parser<term._O | ... | term_n>: / VLL’\ 5 ‘L GJ

if (isIn(symbol, @st<term_0>))
Parser<term_0>

ey stard [ faisf an |

0

} else if (isIn(symbol, First<term n>)) {
Parser<term_n>

} else

sproxy — W W‘]M.\‘rl {Lt
V()m'l‘h '+3*>+\V\{’(
—~ q\,olAs O \dwv"()l

L'\rﬁ"< Hom _ > wlnu/—\d |

pLis"

lvin. >0 Fk<k Mg 7':”

expression = identifier | expression "+ expression . [
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a grammay is called ambiguous Lf there is a sentence that d
can be generated in different ways by the grammar IJ e
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a language is tnwherently ambiguous itf it can only be
generated by ambiguous grammars
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Parser<factor O ... factor _n>:

Parser<factor O> . J L
v 1 ‘WL

Parser<factor_n> ~ ) Lol \/17
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Parser<[ expression ]>:

if (isIn(symbol, First<expression>)) {
Parser<expression>

}
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Parser<{ expression }>:

while (isIn(symbol, First<expression>)) {
Parser<expression>

}
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1. remove ambiguity through precedence

2. remove Left recursion /\ Cx S35 I.O'\/\
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CKPYCSSLDW —_ [n__n ] thm { ( ll+ll | n_mn ) term } .
terme = factor { ("* | "/") factor } .
factor = identifier | integer | " (" expression )" .
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Ldentifier # +y*2
e
\L R) terme [/‘ \/‘ ™
(S) terma + # 3*2 / qh N\)R
(S) terme + Ldentl *2
\L(R) term + -factor # *;2

(S) terme + factor * T/
(S) terme + -factor * eger #

\6 (R) termn + {aator * factor #

(R) term + term # pmd /{4 L de MJH—
\'(12) expression # / (W\,.\\—

P«o-(mu. al 143\( annd|

N, { ol

- JvP—o‘oum Ionis\.v\((: LL(L) ‘ (8 i ) J’
| NPV

sirpl W (SLR) | onkabad LR (LALR) s

Lm/f f JmJ'—J
Jbak

I—\A L{) FVS'IV



cowmolh wa

! Yool

\/{&M,fﬂ LL SUR LALR [,R Cq:L

\ N

\Eufwfuv AWX“T(

Com [—lxl" 14“4 /fvwsu«r\g

/{Msaurg H(ﬁ((f';’l‘i [aa Oun ].(._ ‘DQVSW




Ablnbahd M and Wmhcs

4\1 VUA U I6u\
expression (Vo) = term (V1) . 1/ 6w

expression (VO) = expression (V1) + term (v;z)
e)q:ressww(\/o) = e)qsressww(\/i) " term (V) .
term (Vo) = factor(vi) .

terme (Vo) = factor(vi) "*" factor(v) .

terme (Vo) = fao‘cor(\/:t_)’"/" factor(vz) .

factor(vo) = Lwteger(;/ﬁ) :

factor (vo) = "(" expression(vi) ")" .

expression() {

term();

while (symbol == PLUS | | symbol =/MINUS) {
getSymbol();
term();

}

}

while (s
if (symbol == PLUS) {

allahe =\ getSymyol;

: y value = value + term();
WU “ } else {

\?'W g I"V getSymbol();
value = value - term();

}

return value;

}
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VO =v1i + v2
VO = vi - V2
VO = V1

VO = vi *v2
VO = vi/v2
VO =\/1/\
vo/)=\/1

PLUS || symbol == MINUS)



Ablbd Gravmmns ”"Iu:;L

e)q:ressiow(‘ro) = terme (T1) . TO=T41
C)qbrcssiow(‘ro) = e)q:rcssiow(‘ri) "Frtermi (TR) . ToO=TL TL==TR
e)q:ressiow(‘ro) = e)cpressiow(‘l’:t_) "o (TR2) . TO=TL TL==T2

terme (TO) = factor(T1) . TO=T1

terme (TO) = factor (T1) "*" factor (T2) . TO=T1L T1==
terme (TO) = factor (T1) "/" factor (T2) . TO=TL T1==T2
factor (T0) = integer(TL) . TO=T1

factor (T0) = "(" expression(TL) ")" . TOo=T1 f

i
expression() { / (Ohs{\rw{' -

termQ); 3 IM
while (symbol == PLUS | | symbol == MINUS) {

etSymbol(); :
fermy(T)I;l 0 \lo L{ 0(44/\»«(0( . *\
} / T
} type_t expression() {
type_t type;
type = term();

while (symbol == PLUS | | symbol == MINUS)
if (symbol == PLUS) {
} getSymbol();

4 ' L\. ' type = resolveType(PLUS, type, term());
afpaie- } else {

W v getSymbol();

\mw Fwma Hy type = resolveType(MINUS, type, term());

)
return type; ‘\\ .
} (v \) :lAMNw\{ $
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e)qsressiow = term .

term = factor .
term = factor "*" factor .
term. = factor "/" factor .

expression() {

}
}

eXpPessmn() {
termQ);

if (symbol ==
getSymbol();
term();

emit(+) <

} else {
getSymbol();
term();
emit(-);

}

}
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while (symbol ==

Abslobid Jrnmws vk Code

e)q:ressiow = expresslow "+ terma .
e)qsressiow = e)q:ress'ww "_" Loy .

factor = integer (value) .
factor = " (" expression. ")" .

termQ);

while (symbol == PLUS | | s;ymbol ==
getSymbol();
term(); W/}n b Dos

MINUS) {

PLUS || symb
PLUS) {

/

emit(+)
emtt (-)
evalt (*)
4 av y‘ emLt (/)
W\AC\"V\M et (Value)
ovvq\"’“
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