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Compilers Techniques

Lecture3
G 3 paladll
Lexical Analyses (Regular expressions and NFA)

(322adll ye Ll 5 Aadaiidl Hulaill) asaddl Jladll

Reference: Aho2, Sections 2.2, 3.1-3.4. Ahol, pp. 25-29; 84-87; 92-105. Hunter,
Chapter 2 (too detailed); Sec. 3.1 -3.3 (too condensed). Grune 1.9; 2.1-2.5. Cooper,
Sections 2.1-2.3.
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Finite Automata
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digit
state ‘rf digit o
0 1 2 start m r digit
: . (s s s
2({final) - 2 v

ilae JS5 i ol Wity 4sld 4l (cWladl o) Adladl g Jlany) Jsas Ll (K13
:acceptance Jssl) 4ulSa) 35S recogniser < =i

char=input char();
state=0; // starting state
while (char '= EOF) {
state « table(state,char);
if (state == ‘'-’) return failure;
word=word+char;
char=input char();
}

if (state == FINAL) return acceptance; else return failure;
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Non-deterministic Finite
Automata (NFA)
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A ol Osma s Al e Jusl Ll 3 g Al OYal de gans (gladal) tmove(s;,a) ©
S. A e @l ) J g dll (S L“,,_"d\ YA de gang (Elaial) :e-closure(s;) VRN 313} o
£ e sl JEny) oLl
e ¢-closure(3)={3,4,7}; e-closure({3,10})={3,4,7,10};
 move(g-closure({3,10}),a)=8;
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=g-closure(0)={0,1,2,4,7} Ll 3e,l JAsY) de genall Clus o
A il Glall o giie @b A (s 3a s Jal e o
g-closure(move(A,a))=¢-closure({3,8})={1,2,3,4,6,7,8} = Dtable[A,a]=B
g-closure(move(A,b))=¢-closure({5})={1,2,4,5,6,7} = Dtable[A,b]=C
g-closure(move(B,a))=¢-closure({3,8})={1,2,4,5,6,7} =B - Dtable[B,a] =B
g-closure(move(B,b))=e-closure({5,9})={1,2,4,5,6,7,9} =D (new) = Dtable[B,b] =D
g-closure(move(C,a))=¢-closure({3,8})={1,2,3,4,6,7,8} =B > Dtable[C,a] =B
g-closure(move(C,b))=¢c-closure({5})={1,2,4,5,6,7} =C = Dtable[C,b] =C
e-closure(move(D,a))=¢-closure({3,8})={1,2,3,4,6,7,8} =B > Dtable[D,a] =B
g-closure(move(D,b))=¢-closure({5,10})={1,2,4,5,6,7,10} =E (New) = Dtable[D,b] = E
g-closure(move(E,a))=e-closure({3,8})={1,2,3,4,6,7,8} =B = Dtable[E,a] =B
g-closure(move(E,b))=¢-closure({5})={1,2,4,5,6,7} =C = Dtable[E,b] =C
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Transition table: Jatyl J gaa
state a b

A B C

B B D

C B C

D B E

E(final) B C
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Iteration State Contains | e-closure(move(s,a)) | e-closure(move(s,b))
0 A NO,N1 N1,N2 N1
1 B N1,N2 N1,N2 N1,N3
C N1 N1,N2 N1
2 D N1,N3 N1,N2 N1,N4
3 E N1,N4 N1,N2 N1
-4Jaa M4

i g S e G g) ey W 3 Gl ) Sl
N4 Ll Al et E A o
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NFA, DFA igaasal Leﬁbl Analysis (seazall Jalxill

a0 :
ojti_oJl

ey A lsd Ay DFA Slhabiae ) dallaill juladll dyad) 4 )lea Liedd
" Al dle gandll
(oY) Tolaia) SSYI AW o DFA babada (35S o 55 el Gl e
?J)d‘ Ajﬁ\} d\s.u}f\ d}h e\mb M\.b.d\ J.d.:.d\ (R L_A‘ GA;:.A JLA c«\_u \_\.\SA.\
DFA ) Wea AT 308 J gl aan 5580 o oS o) Jail) duleal
* Aho2 Sections 3.6-3.7; Ahol pp. 113-125; Grune 2.1.6.1-2.1.6.6
(different style); Hunter 3.3 (very condensed); Cooperl 2.4-2.4.3
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