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assignment
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expr op expr
ild + eaxpr op expr

assignment — id = expr
erpr — id ’ num | expr op exrpr ] (expr)

op = +|—1|=*]/

id #* num
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G=(N,T,S,P)
T=1{0,1}, N={S}, P={S—081,8 01}

S =01
S = 051 = 0011
S = 051 = 00511 = 000111
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Backus-Naur Form
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Input: grammar G without cycles and e-productions.

Number the nonterminals in some order A, Ay,..., A,
for . =1 to n do
o forj=1toi—1do
> replace A; — Ajvy
> with A; — 01y | -+ | dry

¢ Eliminate immediate left-recursion for A;
> New nonterminals generated above are numbered A,

Output: An equivalent grammar without left recursion.

> where A; — §1 | --- | d; are all the current Aj-productions.

6 OV A 5599 G sl S a0
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Original Grammar:

e (1) S— Aa|b

e (2) A— Ac| Sd e
Ordering of nonterminals: S = A; and A = A,.
1=1

e do nothing as there is no immediate left-recursion for S
1= 2

o replace A — Sd by A — Aad | bd

o hence (2) becomes A — Ac| Aad | bd | e
o after removing immediate left-recursion:

> A — bdA’ | eA’
> A" — cA' | adA’ | €
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LEFT-FACTORING ALGORITHM

Input: context free grammar G

Output: equivalent left-factored context-free grammar G’

for each nonterminal A do

o find the longest non-¢ prefix a that is common to right-hand sides of
two or more productions

e replace
s A—afy|-|abn|n| - [ym
with
> A—ad |n| | Ym
> A" — B || Ba
o repfe_at the above process until A has no two productions with a common
prefix.
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Parsing Methods
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Precedence

Simple LR (SLR)
Lookahead LR (LALR)
Canonical LR (CLR)
Early, CYK, ...

—
’H}K

P slo b,
oolw LR g,
LALR s,
CLR 3,

oo sy,

Recursive Descent with BT~ oS e b SiS 5L o3 oo,
Recursive Descent S AS PRI,

LL(k)

LL(k) slo b,
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Compilers

Principles, Techniques, & Tools

Second Edition

Alfred V. Aho
Monica S. Lam
Ravi Sethi

Jeffrey D. Ullman

A. V. Aho, M. S. Lam, R. Sethi, J. D. Ullman,
Compilers: Principles, Techniques and Tools,
Second Edition, Addison-Wesley, 2007.

Chapter 2 (2.2), Chapter 4 (4.2, 4.3)
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