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= In general, a grammar involves four quantities: terminals,
nonterminals, a start symbol, and productions.

= The basic symbols of which strings in the language are
composed we shall call terminals. The word “token” is a
synonym for “terminal” when we are talking about
programming languages. In the example above, certain
keywords, such as begin and else are terminals, as are

punctuation symbols such as *;’ and operators such as
‘+’.
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= Nonterminals are special symbols that denote sets of

strings. The terms “syntactic variable” and “syntactic
category” are synonyms for “nonterminal.” In the
examples above, the syntactic categories statement,
expression, and statement-list are nonterminals; each
denotes a set of strings. One nonterminal is selected as
the start symbol, and it denotes the language in which
we are truly interested. The other nonterminals are used
to define other sets of strings, and these help define the
language. They also help provide a hierarchical structure
for the language at hand.

Grammarl - 5



|CSE\

= The productions (rewriting rules) define the ways In
which the syntactic categories may be built up from one
another and from the terminals. Each production
consists of a nonterminal, followed by a string of
nonterminals and terminals.

statement — begin statement-list end
statement-list — statement

statement-list — statement ; statement-list
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The following grammar N={B ,2} T={a,b}
P={>—aB
B—-aBB
B —b}
Generates strings (a)abab (b)aabb (c)aaabbb (d)aababb.
[#=]1 (b)(c)(d)
[0 ] (b)(c)(d)s3 i AR 4o
2—aB—aaBB—aabb
2—»aB—aaBB—aaaBBB—aaabb

bbb
2—»aB—aaBB—aabaBB—aabab

b
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[ 5] = ] Suppose that a grammar has the following
productions:

S—aBc
B—b Xb
B—b X
X—a
X—ab

Is the string “a b a b ¢” in the language generated by the
grammar?

Is the grammar ambiguous? Justify your answer.

Describe the set of all strings in the language which is
generated by the grammar.
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(- )Yes, the string “a b a b c” is in the language
generated by the grammar.

[f‘/‘pg]:}:g ababC”ﬁud’Q/Z%m,,/a*%
BHparse tree)4cit E 41 F 3540

S
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(= ) Yes, the grammar is ambiguous

Az 2 EEA R F B R P..ﬁupmg»h—,,\,
PR R & AL F(amblguousy < E 5 el A
Bl (- ) " 38 “ababc’s ¥-fAHEN N
At 8 A e

a/B\c
N
/ N\
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( = ) the set of all strings in the language which is
generated by the above grammar ={string of the form

abab"c for 0=ns2}

[P )] P~ 2 fAEF s HWERZ > 22 F 5
v+ ababc~ababbczabac: iHtF @ uf N
Fabab'c(H ¢ 02nL2) -
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[ 5= ] Is the following grammar an ambiguous
grammar?

[Yes or no only]

E-E+E|E*E|(E)]|-E|<id>

Where E represents an abbreviation for expression, and
<id> represents an identifier.
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-8 [ 2] Yes, the above grammar is an ambiguous
grammar.
[ ] & bl 2 $30 § L 4y if (statement) sHE B & 5
— ﬁﬁ'}i E;ﬁ%;»lv—» ‘\ , hL'—|j L /‘z_ ﬂ_\;%:&] ﬂ’a,g"y > ,;
(ambiguous grammar) , B4 D <id>* <id> + <|d>ﬁ | *
o EERE F — FE a3 S N o w2
(parse tree) # 71 4™

P P
b SN N Wb

<id> <id> <id> <id>
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