
Lecture 9 - Oct. 6

Lexical Analysis, Syntactic Analysis

Minimizing DFA
Implementing a Scanner
Context-Free Grammar (CFG): Basics



Announcements
- Reading week study item: ANTLR tutorial
+ RE
+ CFG
+ OOP and Composite & visitor design patterns

- Assignment 1 due tomorrow (Friday) at 2pm
- Programming Test date reminder:

+ 2:00pm to 3:20pm on Saturday, October 29
+ Venue to be confirmed

- Quiz 1 to be returned in class on October 17
- Quiz 2 postponed to Thursday, October 19



 Minimizing DFA: Algorithm D What if M' = II ⇒ ne optimization
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Partitions of States

e.g., Q = {s0, s1, s2, s3}

- Smallest number of partitions
- Largest number of partitions
- Partitions somewhere in-between
- Analogy from Software Testing: Equivalent Classes

input

- 7single partition
= { {So , 51,5453} }
Q'= { {⑧, ,

s{④ }
no optimization



 Minimizing DFA: Example (1)
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 Minimizing DFA: Example (2)
D E = {asbsc}

↳

,
partition .

5 states

↓

dido ↳ {di , de .dz} 3 partitions
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 Minimizing DFA: Example (3)
( Exercise )

.



From RE to Scanner (1) Regular Expression: r[0..9]+

Token Type (Type)

Token Type (CharCat)

Transition

Example input: r24 word:
state:
cat:
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From RE to Scanner (1) Regular Expression: r[0..9]+

Token Type (Type)

Token Type (CharCat)

Transition

Example input: r24*3 word:
state:
cat:

☐
(Ex .
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Context-Free Grammar (CFG): Terminology
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Visualization Derivations from CFG

- Shortest Derivation?
- 000#111?
- 010#101?
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