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CSE 3302 A

Programming Languages
Syntax (cont.)

Chengkai Li, Weimin He
Spring 2003
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What is Parsing? ﬂ

* Given a grammar and a token string:

— determine if the grammar can generzte the toke=n
string?

—i.e., & the string a k=gal program in the Bnguage?

* In other words, to construct a parse tree for
the token string.
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What's significant about A
parse tree? 3

B parse tree gives a unique syntactic structure

= Leftmost, rightmost dervation

= Theme is anty one keftmost denvation for & parse tree, and
symmetrically only ooe rishtmaost derfsation far 2 parse tree.
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Example A

eupy — expr o+ v | e v enge | { expr ) | number
member — AUMber Vgt | dight
gt 01| Z|3|4|5]|6|7]|E]D
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What's significant about A
parse tree? 2

A parse tree has 3 unique meaning, thus provides basis
far semantic analysis

{Syntax-directed semantics: semantics are attached
ta syrtactic structure. )
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Relationship among language, gram
parser '

*  Chomalky Hicrandky
ki fizn mizpedmery ik Chemabky_herarchy

" & languegs cee bz doacriBcd By mudbpls ramman, whic e
gemmar Eclincy o la-guage.

= & grammar can Bz pancd By mubslc preen, whic o panc
m=coply o grammar, thea o anguegs.
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" Tpezr @ grarenarn wes Sould bald an 2Toent paner
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Ambiguity A

= Ambiguous grammar: Thens can be mulkiple parse trees for
the same sentence [progremi)

— In other words, multiple lkeftmost dermations.

* Wiy = It bad?
— Klulipie meanings
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Ambiguity A

* Was this ambiguous?
mmbey — number oVgit | digdt
git 0| 1| Z|3|4|5]|6]|7]a]9

* How about this?
N — EXOT - ENET | numbeyr
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Deal with Ambiguity A

* Unambiguous Grammar
— Rewrite the grammar to avoid ambizuity.
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EBxample of Ambiguity: Precedence ﬂ
eupy — expr s evpr | exprrapr | (expr) | 0] 1| 2[5
s|e|7|E|9
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Eliminating Ambiguity for
Precedence A

= [Establish “precedence cascade™: using different
structured names for different constructs, adding
Erammar rules.

— Higher precedence : lower in cascade

expr — 2vor 4+ oo | ewpr wexpr | | expr § | numéer
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EXOr —3 EXOT 4 EXOr | Germ
term —» tevm * term | [ e ) | nummber
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Example of Ambiguity: Associativity ﬂ
gy gy -evpr | (eepr) (O |12 2| 4|S|6TT|H]D
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Associativity A

* Left-Associative: +-* [
* Right-Associative: =
What is meant by a=b=c=1"
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Eliminating Ambiguity fﬂrﬂ
Associativity '
* left-associativity: left-recursion

expy —expr - evpr | [ exor b | number
—

2wy —» g - term | e

term — [ever) | mamber

* right-associativity: right-recursion
g gy =2vor B |b|c

— expr — term = awgr | term
term e | b |
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Putting Together A

eenr —s 2upr - s | ewpr f ewnr | expr) | sumber
number — nummber digt | chigit
digt +0|1]|2]3|4|Ss|6|7|8]|2
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expr — apr - term | e

term — tevme f foctor | Tactor

factor — | evpr | | number

numier — numrber digtt | Vgit

digt 0 |1|2]3]4|s|6]|7|B|9
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EBxample of Ambizuity: Dangling-Else A

stmd — 1L | expr | =t
| 1 [ e ) sttt @loa st
| ctfer-stot

Toro 2 ront pare trem o i exor b ) e b et wha o™

para e | pErnE eE o

e =TT
1. fmgr] e slam o
LE i ] -
L o
it e [ | = p— LE e v -
camem il Sam o Deees L2 :JJJ;I'-_—_-T-E:-E\.E:"':E- ]

Eliminating Dangling-Else A
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EBNF A

- Repetition | ]
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