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[B—1 Bt FIE=GERA ( Formal Grammar ) >3 57]]
(Type ) BHHRTEZE ZFESL(G) -
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P={>>AB
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A1

B > B0

B>0)

(] AP GE A& type 25872 JTEUL?XQ A=
( context-free ) &% 5 EATE =E=L(G) = {string

of the form 1m0" for m,n=>1 }
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[:REH]) ©NERIELIHEFSE ( nonterminal symbol ) fY&EE

THRTREIFSE (terminal symbol ) FEES > AT
zE7-55 (empty string ) - Type 2 ( B[lcontext-free )z&
E0NEE A #H A ( productions ) 417 -

A2>B HEFBe(NUT)*-A ;AeN
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£ (NOUT) - MUCERTEHREENKTHHE BE{I?%)@
HRF R 2B - BIES MEEZET
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[ 51— ] Let G be the grammar with the following

productions

S—>CD
C =2 aCA
C > bCB
AD - aD
BD = bD
Aa =2 aA

Ab = bA
Ba - aB
Bb - bB
C—>e
D—>e

Where a capital letter represents a nonterminal and a

lower-case letter represents a terminal.
Does this grammar form a “ CONTEXT-FREE ”

language ¢ [ yes or no only |

[#] No.
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[:7HH]) ” CONTEXT-FREE “ 2= 7 A HAl ( productions )
HY e 87 PR A BE & B —HY IR & I 175
( nonterminal symbol ) - i L7t ﬁ&?ﬁUQUKE%ﬂ ’

AN

JERE “ CONTEXT-FREE “ 352 -
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3. 5Jam -
I ERSEIE P AH [E R S E iR = (G5 275 BNF#f)
(1) fE<exp> ::= <exp> + <term> | <exp> - <term> | <term> 15
HI
+ k- B T pefelE O AER JREERY T R EE (left
recursion ) “ o

(2) fit<term> ::= <term>*<part> | <term>/<part> | <part> 154 :
RO T pefsiEa T ER D JRENERY T AR -

(3) fit<part> ::= <symbol>T<part> | <symbol> 54 :
HIENTER A RAE CEE - B AR

( right

recursion ) “ o
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[51=]) XA 1EE (FORTRAN ) f2=0a0T
REAL FUNCTION MEAN (A, B, C)
MEAN=(2*A+5*B—-7*C)/3

RETURN
END

ST IEFORTRAN - 2 HHBNFES
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<function> ::= <fun><body><end>

<fun> ::= <type> FUNCTION <idn> ( <var>)

<end> ::= END

<type> ::= REAL | INTEGER

<var> ;.= <idn> | <idn>, <var>

<body> ::= <stmnt> | <body> <stmnt>

<stmnt> ::= <assign> | RETURN

<assign> ::= <idn> = <exp>

<exp> .= <exp> + <term> | <exp> - <term> | <term>
<term> ::= <term> * <symbol> | <term> / <symbol> | <symbol>
<symbol> ::= <literal> | <idn> | ( <exp>)

<idn> ;.= <letter> | <letter>[<letter-digit>]
<letter-digit> ::= <letter> | <digit>
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<letter>::=A|B|C|...|Z
<digit>::=01]11]12]|3]4|5|6|7|8]|9

<literal> ::= [<digit>]

it - [<digit>] FonBE<digit>Hy(EBAELR]1S 2 [ -
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) B T={+,*,T,(,),A,B,C}LcT* BHTH

symbol Fral sy A arithmetic expression fJzE=
(Language ) » VB4t L 2 Grammar -

(AT B RFEAZBXT - JTEDAB)
[#%) DIBNFHSHELATT

<exp> .= <exp> + <term> | <term>

<term> :.= <term> * <sterm> | <sterm>
<sterm> ::= <symbol> T <sterm> | <symbol>
<symbol>::=A|B | C| ( <exp>)
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[ 517 ) a. What is an unambiguous grammar ?

b. Write an unambiguous grammar to generate valid
Fortran arithmetic expression involving the
operators +, -, *, unary — (negation ) , and
parentheses. Use the terminal d to represent
operands.

c. Draw the parse tree for the expressiond +d *d +
d+d

d. Write out the leftmost derivation for the above
expression.

[#%] a. =20k (grammar ) BFTA RIS ( statement ) f&
b A TR > RIEERESGERE st SRR

3% (unambiguous grammar ) o
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b. LIBNF ( BACKUS — NAUR FORM ) 5 —:EEHHHERY SCE -
RACEEAERRILT T -

<SYM> = d | (<EXP> ) o (1)
<NSYM> 1i= <SYM> | -<SYM> ..o, (2)
<term> ::= <term>* <nsym> | <nsym> ...................... (3)

<exp> ;.= <exp> + <term> | <exp> - <term> | <term> ...(4)
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c. #Fmatd + d * d + d + AR5 (parse tree ) 41T

<exp>
<exp> + <term>
| T |
<exp> + <term> <nsym>
<exp> + <term>  <nsym> <sym>
| . < | |
<term> <term> * <nsym><sym> d
| | | |
<nsym> <nsym> <sym> d
| | |
<sym> <sym> d

| |
d d
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d. BEE/AAEY (left derivation ) £ d +d *d +d + d FEFELIT ¢

<exp> ;= <exp> + <term> ( F|H@4)EH )

<exp> + <term> + <term> ( FfH(4)EH )

<exp> + <term> + <term> + <term> ( F[fH(4)E=5H )
1= <term> + <term> + <term> + <term> ( FI|fH(4)=H )
1= <nsym> + <term> * <nsym> + <nsym> + <nsym>

(FIFH )R )
1= <NSym> + <nsym> * <nsym> + <nsym> + <nsym>

(FIF(3)/ERH )
= <Sym> + <sym> * <sym> + <sym> + <sym>( Fl|FH(2)ER )
n=d+d*d+d+d(FIFQ)RH)
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IF CH ='x’ THEN Next Char ELSE ERROR ;
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PR R ALy

CASE CH OF
start (<S1>) 1 Sps
start (< S, >) 1 Sy

start(<§n>):Sn;
END ;

IF CH =start (<S;>) THEN S; ELSE
IFCH=start (<S,>) THEN S, ELSE

IFCH=start (< S, >) THEN S, ELSE
ERROR ;
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<S>

PR AR By

WHILE CH=start (<S>) DO S
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[5171] ZESELIEBNFER S

Pi <E>:=<T>{\+]|-\<T>}
P, <T>:=<F>{\*|/\<F>}
P; <F>:I=x]|y]|z

sa B ERR I E 2 sE AR > WARBSE AEEGETIER -
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