Lecture 9 - Oct. 6

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
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ALGORITHM: MinimizeDFAStates F{;\- P Qé//

INPUT: DFA M= (Q, X, 6, qo, F)
OUTPUT: M’ s.t. minimum |Q| and equlvalent behaviour as M ”i'f AM y
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splittable(p, S)

splittable(p, S) holds iff there is c € X s.t.
1. Scp(orequivalently: p- S + @)
2. Transitions via c lead all s € S to states in same partition p1 (p1 + p).



Partitions of States
g
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
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Mmlmlzm DFA: Example (1)
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Minimizing DFA: Example (2)
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Minimizing DFA: Example (3)
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From RE to Scanner (1)

Token Type (CharcCat)

r) 0,102,...,9 (EOF) Other
CDigit > Other Other

Register

Regular Expression: r[0..9]+

NextWord ()

-— Stage 1: Initialization

state := 8§ ; word := €

initialize an empty stack S ; s.push(bad)
——Stage 2. Scapnpning Loop -

v
} Register igit) Other 40

S0 S1 Se Se SZ

s s
s: Cz? s: '9g1

Se Se Se Se
Token Type (Type) bad

invalid inval@ invalid

Transition

So S1

while (state # 29)

Example input{r

Nextha har) ; word':z word + char
if sfate € F then reset stack S end
s.push (state) v

cat := CharCat|[char]

state, cat]

Rollback Loop

state =

C—
-— Stage 3:
while (state ¢ F A state # bad)

state := s.pop ()

truncate word
—-— Stage 4: Interpret and Report
if state € F then return Typel[state]
else return invalid
end

word: & 2

state: (% @

. Lot
cat: Z Vé

&l



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

NextWord ()
LOken Type (M) —— Stage 1: Initialization
state := §y ; word := €
r 055 oo ) EOF Other initialize an empty stack S ; s.push(bad)
) L. -— Stage 2: Scanning Loop
Register Digit Other Other while: (stats 2 S5
NextChar (char) ; word := word + char
Transrhon if state € F then reset stack S end
s.push (state)
o o 0o cat := CharCat|[char]
Register Digit Other BErie v OISR o5
-— Stage 3: Rollback Loop
S0 51 Se Se while (state ¢ F A state # bad)
$1 Se Sy Se state := s.pop ()
truncate word
S> Se AY) Se -— Stage 4: Interpret and Report

if state € F then return Typel[state]
else return invalid
end

Se Se Se Se

Token Type (Type)

So 1 S2 Se Example input: r2 word:

state:
invalid invalid register invalid (C’(e/we) ot
/ - cat:




Context-Free Grammar (CFG): Terminology

The following language that is non-regular
4
{0"#1" | n% 0}

can be described using a context-free grammar (CFG).




Visualization Derivations from CFG
- Shortest Derivation? #
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