
JPA 

hw lwe a,b}": w Contatns 
an d odd 

1. 

numben b'a}. 

b 

6, aab, bbb, bbbbh a0 aab, aabbb, 

abababa, bababbaab 

det E-jo, }. Detgn 
strtngs stanting 

o!, oo, 01, 

n e ven numben 

3 

all to aceept 
and endng 

of th 

O10101, O01101Ol.4 



shat ds thu ruantng thus toioutng 

4, 

Un 

: enhy donguage 
any aphabet. 

outornata thu oy 

E: emphy strng wtth length } 

4a any shtng 

utngs 

fe! 

3: An Aphabet s a 

1 

f chanacters/ Symbots 

og: sfa, b} 

By Show why &+ 

Ldentthy efa Concatnatfon, 

thu t 

lonquoge 

Callad as 

enbty sttog 
has no utrtn 

dength 0 

ever 

nan empty set 

all 

all peontble lengtts ef albhalbet 
kleun Clowu. 

beneble 

the danguage Conestng & enty 



1B Delounttale bchuun NDrh DEA 

NDFA 

a tata Can be to 
muttblu nxt Stats 

43 each enput 

$ymbot. Htnu &t ta 

Thu trantiton lombThu tranton 

(alud Non-detrmtni 

-sHc 

Requtn ds 
Shae 

) Permth (e) embhy embry stng 
ranttens . 

Qcubted y a NDFA, 

NDEA & A. 

w Contalns 
)ab 

ek at aleat ome ch 
al eneble trarlgHory 
endy tn a tena 

an NOFA 

(em a Stati 

es to a ngu partuuan 
xt stat each nput 

Bymbot. Henu at ús 
caltud dukrmtnsHe. 

b 

a A stfng acuptd by 

Requls Mou Space 

ds 

the SubstrtnA 

a DEA, & &t trants 

to a fenat Stati 

b bay 

S bba, abba, babba, ababba, ababba 



3. Convet the fotleutng E-NDSM to DESM 

a) Goe Nale 
Stat 

b 

-

thse lon 

&-olesuwu (í) -l, a 
&-clewu (2) 2 

e-cleuu (3) -$3 

a,b 

e-cdoe (4)$45 

e-cdewn (5) - 454 

A Give the Stebs a1 Conveulon. 

&-closwu ({1}) = A 

Clowe fa each 

#-elewu (4a,415})=f3, 4,5} B 

b 

&-cleswu (js)=5}:C 
E-cllwu (F45}) 3.4y-D 

b 



y Mentmtye thu fotlouwtng 

X 

Staes 

XX 
X 

xX XX 

avo 

x XX 
XXxxxx 



2. wrt the defeunce between Cornpflun 

¿ntopreten. 

Combplen 

bngam 
uad a frograrm 

that can 

a 

Co onle Canguag 

thu 

to nub&u any endy 

ttu Rownu languog- supbled by 
and thrans late tt Pnto 
an equvalint bngram 

en anotur languagentenpreten geres 

tu target language 

tranylatton 

trous 
Sounu Prnqvam 

Combf lun 

tangt Prngram 

gotenbreln 
An entonpreten derectly 

exeut hu operattony 

8 

pecehled en th Roure 
enputi rogram on 

jodeutng 

ens dlagnota 
a comþfn, 

exeutts 

En thu sone brngram br0Tam Statiunt 6y 

that &t datets ding 

Sowrle 
þrogram 

the 

tnbut 

the 

beten 

becauw et 

Statemunt. 

than 

NEA to DPA 

Soune 

Dnterþretefoutput 



Theorem 2.11: If D = (QD, , op, fgo}, Fp) is the DFA constructed frorn Nt D 
*(N, 2,oN, go, Fx) by the subset construction, then L(D) L(N). 

PROOF: What wve actually prove frst, by induction on w, is that 

Õp(fgo}, w) = ÕN (g0, w) 
Notice that each of the functions returns a set of states from QN, but op interpre 

this set as one of the states of @p (which is the power set of QN), while ðy interpDres. 

this set as a subset of QN. 

¬. By the basis definitions of 6 for DFA 
BASIS: Let lw= 0; that is, w = ¬. 

NEA's, both op(fgo},e) and N (go, ¬) are (go}. 

INDUCTION: Let w be of length n + 1, and assume the statement for length n 

Break w up as w = T0, where a is the final symbol of w. By the inductive hypothesis 

&p(fo}, z) = ôN(go, z). Let both these sets of N's states be {p1,P2,...,Pk}. 

The inductive part of the definition of 6 for NFA's tells us 

k 

ôN(90, u) = Uor(, a) 

= 

i=l 

The subset construction, on the other hand, tells us that 

ôp({p1,P2,.... pe}. a) = Uon(p,a) 
i=1 

and 

(2.2) 

Now, let us use (2.3) and the fact that Ñp({do},z) = {21,p.....pL in the inductive 
part of the definition of 8 for DFA's: 

i=l 

(2.3) 

ôplfao}, w) = bp (in\{o}, a), a) = öpl{pP,..}, a) = Jonp.,a) (24 

Thus, Equations (2.2) and (2.4) demonstrate that ×p(fgo}, w) = õN (go, w). Whes 
we observe that D and N both accept w if and only if Qp(fdo},w) or ox(g0, W) 
respectively, contain a state in Fy, we have a complete proof that L(D) = L(N). 
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1.2. THE 
STR¯CTURE OF A COMPILER 

Symbol Table 

character stream 

be missing. 

Lexical Analyzer 

token stream 

1.2.1 Lexical Analysis 

Syntax Analyzer 

ase syntax tree 

Semantic Analyzer 

syntax tree 

Intermediate Code Generator 

intermediate representation 

Machine-Independent 
Code Optimizer 

intermediate representation 

Code Generator 

target-machine code 

Machine-Dependent 
Code Optimizer 

target-machine code 

Figure 1.6: Phases of a compiler 

nre source program, is used by all phases of the compiler. 
(Some compilers have a machine-independent 

optimization phase between 

the front end and the back end. The purpose of this optimizatiou phase is to 

perform transformations On the interniediate 
representation, so that the back 

end can produce a better target Drogran than it would have otherwise pro-

duced from an unoptimized intermediate 
representation. Since optimization is 

optional, one or the other of the twO optimization phases shown in Fig. 1.6 may 
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HE STR¯CTURE OFA COMPILER 

1 

2 

3 

position 
initial 
rate 

SYMBOL TABLE 

position = initial + rate * 60 

(id, 1) (=) (id, 2) (+) (id, 3) (*) (60) 

(id, 1) 

Lexical Analyzer 

(id, 1) 

Syntax Analyzer 

(id, 2) 
+ 

(id, 2) 

(id, 3) 

Semantic Analyzer 

(id, 3) 

t1 = inttofloat (60) 
t2 = id3 * t1 

Intermediate Code Generator 

t3 = id2 + t2 

id1 = t3 

Code Optimizer 

t1 = id3 * 60.0 

id1 = id2 + t1 

Code Generator 

LDF R2, id3 

inttofloat 

MULF R2, R2, #60.0 
LDF R1, id2 

60 

ADDF R1, R1, R2 
STF idi, R1 

60 

Figure 1.7: Translation of an assignment statement 
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