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(A) "prlens 
m to mod 2 
m mod 3 = B. 

dea 
when inst 6ome, check that nemanden 

of m wnt B 3 is O. 9f afti ' u 
to tnafP 

O, 

get 



(a) 

t mod 

pnoblem Set - 2. 

Empty Stning 
9 ntuition 

We keep neco Nd of 
Stoge 1 fhe stoge in wbich 

the Stiog is. Stogeu ane 0only zenos as of 
how z enos folowed by 

|Stoge 2 Oncs)zenos foiloutd by 
one fol loued by zehos. At 
the Barme time we alSo 

Thap 

stoge 3 sto ne the modolo wnt 

9dea 
9f the numben of 

1'S s 0 mod 2 n the 
whole string, its acepted, 
fo odd i-e 1'S are 
1 mod , ere have to 

ensune a prefi wik 

3dea Just 

of mod 

even 0's ond odd 1's. 

Keep cr econd 



C) 

fo gen e1 al 

Hene 

M 

Ydea; 
only 

M 

length 

means 

anc not accePtable. 0h 
1 

ChooSe those 
acceping Stety 
fo uhich hi 

a bov e 1S t 

foh a lettoy 
thehe is autgo 

toge tnom a to b 

whene a is any letth fon 



Altennat ive to b9) 

ue Cap 
cue want to 

thËs q 
there iS:a to divide 

a pnoblem whe 

total 
numbe of charocter into thoee pnts &uch that 

3 

candinalty of neupectve pants 

Ait ton every charocte we have a choice o 
Ke ep it any of the thee pas. Here S a 

NEA fon this. 

edg eg 

edyes 

cdges 

derisio 

pothng the 
nexd chsoct 

derio 

of ty 

Nepr e nt 
decis on of 

putting in box 2. 



0,1 

L4 auto. 

L2 
automaton 

o 

L2 auto. 

L1 
auto maton 

L2 

automatn automgton 

oo,4 

tdcas we have to 

ignone cvey 
olternate chan tr. 

Ne also need to keep 

necard of n(w mod 2 
n,Co') mod 2=1 

this State m ean next Chana cter hag to be aroded. 



2 (a) 

why ? 

(1+0) = 

Hence 

is *(1+o)'o 
consider any Staingfinite ) 

pEL(O * 

So 

(I +o) is univensal (ie. ony finite staia 
belongs to its tong v 

y isunivenSal 

E Long of 4 

whenç E = o,1 

M w 

1¬, 1, 1d, 

Paqe No: 

L{lo"] is also oniveal 

Date: YOUVA 

1ning 



(b) = ((ot1'o o 
(o+1]'oo 

10 

explicitly addedlon cctooted o 
Stings e which bclongs to L(ot)o) hae 
at the cnd, 

So 

eith e is cmpy Stning 
end with O 

eithen is "o" 
tuwo enoS. m ean 

10 L(N4) 

(o+4)O(0+ 1]'1 

zIo, So ol| 

01.0 L(n) 

zeNo 

endg with atteast 

ny stning whick belon to l(7,) ende i 

¬-0.1.O E4) 



We haye to kngw a 

on the Dumben of distint negular 
gnguag es thot ton be nepNe S eot
d by 

aufomaton of size/státeu) 20. o1 
(DFA) 

We witl uSe a. Scheme to gen thate Such DFAg 
Consider an Sto tes which ane lobel èd. 

fan ngw alume 

aiving 

-) Sn. 
Now,ton eyehy 3tate we have to decde 
thea statc tor cach 1ten. 

{o,a} 

good oppo 

So foh earh teHor, n ophons. So 

n2. n2. n2. 

ways of making outgoing 
anows, fnom Btate so, Henre we wil get 

Start ond 
SCheme below: 

bound 

gnaph 

t 

But DFA is (omplete when we meotion the 
accep fng Statel. Congide the 

DEAS which could 
bc possiWy equirale 

fon fie t n-) topfes mank 

diffnot 

keep S, 0 stat statt Now foy eoch Suh 
ghaph make (m-l+ n-1) Copies. 

al acceptihg State, 

n. 



fo net n-1 copies 
mask 

thuS we have 

n2n(2o-1) DFAs, DFAs, need not be 

wise dfrert,but each DFA 1epnaent 

2(0-)(nis on upper lound, + Ps 
Suffecent to Show that language nepn eseoted 

by anq DEA with statee <n 8 clude ou4 

add Colle chion. 

excludig 

TaKe arng 
Starting, S-accephing state, lobel them , E-. 

�ny nder. Alwoys label the 

Yalid 

DFA. 9tatey 0, gf thene ane a 

Stanhng state a 

he olced 
State dlo Start 

Rest ol| State con 6e labelled 

34 is nt, ditnulH to see that one 
Such DFA 1 alsofonmed as pen our 

Scheme. 

S 

I-C N-, then the ofA 

hepn een (1 +o) which s 
(over ed. 6y 

S 

aln -jn is vatid gro ioänd tor 
n3fo n,, eader e exc (on get 

fome longuog¬, givig usfet of loguges 
To ShOw hot 



(a) Aotlno. 

DFR; 

(b) 6asically, cue have to come up with DEA which 
acecpts ony tiog wh ich"228 100" iS o 
Phesent a Jotsegucn ce. 

is 

2281O0t 

T6is DFA is basically the ímp lemen totion of 
the ghe edy alganhm fo checking #a stning # 

Phesent io onoth er Sthing. 

Ke ep looking 
8tant 

(As an exomple) 

a 

fos fn st chaacter, tound then 
(ooKîng fan neH character. Repet this 

fhthe last chanacter. 

subsequente 

app eaed 

we Can Show that 
Soppose oit s pnesent, then 

2 -2-B --1 0-0 - --. 

6y this moment, the DFA 
must be ip Stae, 3 

Aftch this i must le in4 

Suppose. it co Wd 1eoch the the acephing 'state which 
to m ehhs we have usedithe edge (ho ony'wa 

go to . Hence' 22 B100 n 

the 8tning will 1each the ac ephng State. 

.. in this Sequenc� hag 
othe sti,09 
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