f—wda mented

£ (cu/n/z(;dz be
C&m Izubd’

- N Tﬁlx theany ix aien !zw
Godel , Chuneh , Tuging , K] leew ¢ J [)mé.q

) Hho g WA #xhq d&f’vnmlnp W,LC/D%.

biblems o cermpudable ¢ Salveple) s

wlh e pad - ce’mw@te(wotwble)

0 ol knwwu 'wa J0 CunAive thiaay.

G—,

(9)

(M))f?kUL(,ul (tﬂ&c.{ ﬁm})lf’x; “ ° (L 2 -

IThi g Hmmw dead it V q’ea‘eﬁ%mmm

(ermblemh Crf He bﬂo om  duiing

('@/m/m}ud‘ﬂ‘cm oi (L vfz}*(mﬁlem 9 pq##uen})‘(

olvehle s Hen 4| b L&mnu}nﬁmaﬁﬁ ey

Jiyoo d
el |f it Can nd ’20 . G’H!Clehﬂr

Hoy Y ¥, @fmm}azlnmﬂﬁ, herd .




4 dealt with dengmin
o a Seﬁﬂd}m@eﬂd c@m}udm
| oot CAudsmation) Thod ' folloss b O

m#_ pwolefenmmed  gequouce QL—_Q%@”-&UM
| fau}@»ma;h caQQu ) y

1
1 )
: —

‘1/’) ( J’w M O ) L~ AM Clll}fsmak (X _a. _—

’{ Madte e Acadl  maeled Of o

lamy  Cempuding  device | Halhing o b o

mﬁmm cémlmhd( oy ol au  pud

b&L mmmnoc{ Hxn@m&l/’n QDANH@A @{l‘) Qlectos

* At each M er (G"fﬂbujﬂ_CUg‘l(m;a%ﬁﬂhM“Lfm

Fruaidion o(oilhmmng; He nexd  sheke hosed

(,?m MM XH £ I mDLu%

* | Onee e (‘m‘udwf?nm‘ neaciel  aua

Qccpﬂhnq loke . Gv(ce’ﬁ)b‘i {he lh}?b}ﬁ
odsg jmj:edx . |

leq-  Ardomeder Macling.

v ~ Whet Humaua \\, 1)

(e ) ,__i_\ ‘,/
L el “{%

jeot bt
(“"&M}"—’"—mww» ~(\“ 8] 2

Y
/ T e R Y
IL,LL"YLLIDYL
\_ﬂt g ]/ -

N A o

f\o\

U




(ATE
[ =
is . T ——— =
v » — e

21 kleene  ghap Clasung (£+*)
JEL&}_Q{ all  popible  glvi ms @QUR) Qv

), N e '
%ZM‘?«L -3 Ly cling }LLL[r Q'}th& (&)
-

= 2ol (s2y%3y . 1S
J V
S §aings
: 2 2_{0) 13 %Z‘CMJH\
: SNy 3043 {00aileel] - —
 gp llKleene  fmikive ([saup (ET)
It i gimilon o kel cHan  Clewne
» exclucle g Nt oHTHﬁ (M)
4 ct-s=s% _ 11N -
{0 -
_.MJ-;} { } i-f ::éOz 1, 00, ol ,lell . j

— =



%/]/] {{ ¢ s an aé/v/aazoé , then | iz
|

'y ' Poll owwﬁ cendcy p
’ /

jzSwe Jo. 157 } W hoy equaf
” | l/L@Csz/gﬁg 15
H L z -g?\' Ol [o, coll y 1180, GIOIJ 6“6 ,Ol‘b g
|

|
E b £2730bC] Yoy (o hay g,
f/ walanh’ with ‘o) endin  with 'c"

| ie $ QC abe, aalbl, aac’, abee) abbe..
. ” —~a_kcucl,aab()bC-» X

I ‘
il
] -

—

——




\\@\t\wm_,\ text _edibans CFR) =

S en &DL 8}19}9 Chenaeden
aHeny nom«wjh“on CEA)

v& "a l&b{/f.\)mj H/UL yw&p\x C.Mmhégm %(‘@mb\lPJL

CPD 1),

, IMI'))QJMDAACLJ'!O’D') ol °I€mﬁnr fa.m‘i’rcﬂmmtm(LBﬂ

fan r‘ml')(ew/tmﬂTm ’ch mequQ thuwa(m

F&n imb)wwfa«hm uLT rinhdHCg, oJ)b{zca}rwx

CTIH)

fan Im}))@w\m/ﬂ%m ol aanf—la*a(} rh}QM/L‘L(’MN
(rm) ;

4"“ Hm %b‘”ﬁﬂ[i) ) f‘f :u. u\' Iw,lwsn*nfrx.

Mmﬂ-‘c LE@J‘: Ni (McLUA,u\«L
Conal ow W el pe

Aictowadic hg#. LM

Air rnaﬂl C@M%rol

)

Vu’«chm b Hat i

glwu‘fﬂﬂi










Prefix of a string

Astring obtained by removing zero or more trailing symbols is callcd‘prcﬁx. F or example, ifa

SN w = abe ,then a,ab ,abc are prefixesof y.

Suffix of a string

Astring obtained by removing zero ormore leading symbols is called suffix. For example, ifa
Sting w = abe , then ¢, e, ape are suffixes of yp.

Astring a isaproper prefix or suffix ofastring v ifandonlyif ¢ s y .

Substrings of a string

Asstring O'blaingd by removing a prefix and a suffix from string w is called substring of 1y . For
example, ifastring v = ge , then b isasubstring of . Every prefix and suffix of string y is

asubstring of y, but not every substring of y isaprefix or suffix of ,, . Foreverystring , both
wand ¢ are prefixes, suffixes, and substrings of 1.

Substring of w = - (one prefix)- (one suffix),

Language

A Language L over s, is a subset of 5, i. e, it is a collection of strings over the

alphabet 5. ¢, and {€} are languages. The language ¢ is undefined as similar to infinity and
{€} is similar to an empty box i.e,aianguagewithoutany string,

Example:

1. Z,={01,0011,000111 } isa language over alphabet {0,1}
2. L, ={€,0,00,000 ...} isalanguageoveralphabet {0}

3. L, ={0"1"2" ;:n 21} isalanguage,
Kleene Closure of a Language

: f 1 isdenoted by  + and
be a language over some alphabet 3. Then Kleene closure o
ifgafsomownasrcﬂwdveuansiﬁwdmaxﬂdeﬁnedasfoﬂom:






1.3 FINITE AUTOMATA (FA)

A finite automata consists of a finite memory called input t.ape, afinite- ﬂomwfsgzgm (::
inputalphabet, aead - only head , atransition function which defines the change o gural
an initial state, and a finite - non empty set of final states.

Amodel of finite automata is shown in figure 1.1.

L4 [ $ f«— Input Tape

ﬂ—-— Reading Head

Finite Control

FIGURE 1.1 : Model of Finite Automata

The input tape is divided into cells and each cell contains one symbol from the input alphabet.
The symbol "y is used at the leftmost cell and the symbol '$'is used at the rightmost cell to

indicate the beginning and end of the input tape. The head reads one symbol on the input tape
and finite contro] controls the next configuration, The head can read either from left - to - right or
right - to -left one cell at a time. The head can't write and can't move backward. So, FA can'
remember its previous read symbols. Thisis the major limitation of FA.

Deterministic Finite Automata (DFA )

A deterministic finite automata M can be described by 5 - tuple (Q, £, 3, q,, F) , where
1. Qis finite, nonempty set of states,
2.y isaninputalphabet,

3, § istransition function whichmaps Qx £ - Q i.¢.thehead reads a symbolinits present
state and moves into next state.

4, q € Q, knownas initial state
5. FcQ,knownassetoffinal states,



pt}’ Set of Slates’

xZ- 20

i.e,, thehead reads a symbol in its present
. ate(s). 90 is power set of
% €Q, known ag Initial state , gnq p o

difference betwe

The y
€1 a DFA and a NFA is only i ition functi iti
: : n transit ¢
 function Maps on at mos y 1on function. In DFA, transition

es tone state and in iti ;
avalidinput symbo] NFA transition function maps on at least one state for
States of the FA

FAhas following states :

L. Initial state : Initial state is an unique state ; from this state the processing starts,

2. Final states : These are special states in whichif execution of input string is ended then
execution is known as successful otherwise unsuccessfi.

3. Non-final states : All states except final states are known as non - final states.

4. Hang-states : These are the states, which are not included into Q, and after reaching these
states FA sits in idle situation. These have no outgoing edge. These states are generally

denoted by ¢ . For example, consider a FA shown in figure1.2,

FIGURE 1.2 : Finite Automata

g, istheinitial state, q,, g, are final states, and ¢ is the hang state.



Notations yseq for representing FA

Qx5 q F)BY using diagram. to
lowing notations for representing

We represent a FA by describing all the five - terms (
tf}c;pr;;em Sk things much clearer and readable. We use fol
CrA:

1. Theinitial state is represented by a state within a circle and anarrow entering intocircle as

shown below :
(Initial state g, )

2. Final state is represented by final state within double circles
(Final state g, )

3. Thehang state is represented by the symbol *4' withina circle as follows

4. Other states are represented by the state name within acircle.
A directed edge with label shows the transition (or move). Suppose p is the present state
and q s the next state on input - symbol 'a, then this is represented by

A directed edge with more than one label shows the transitions (or moves). Suppose pis the
present state and q is the next state on input - symbols 'a,' or 'a," or...or 'a,' thenthisis

represented by (P2 y7)

Transition Functions |
We have two types of transition functions depending on the number of arguments.

Transition Function
Indirect

Direct .
(Represented by §) ( Represented by §')

Direct transition Function (5)

When the input isa symbol, transition fumction is known as direct transition function.






3. Transition sequence forthe string 011011 is s follOWS
O

lo
0 1
S §

One execution ends in hang state ¢ , second ends in non - final state g, , and third ends 1 final

state g, hence string "011011" i accepted by third execution.

Difference between DFA and NFA

Strictly speaking the difference between DFA and NFA lies only in the definition of §. Using this

difference some more points can be derived and can be written as shown ;

DFA

NFA

1. The DFAis 5 - tuple or quintuple
M =(Q,X,8,4,,F) where
Qis set of finite states
s issetof inputalphabets
0:0xXZto Q
g, istheinitial state
F¢ Q issetof final states

The NFA is same as DFA except inthe
definition of §.Here, 8 is defined as follows:

6:0x(XUe) tosubset of 50

There can be zero, one or more transitions

2. There can be zero or one transition
from a state on an input symbol from a state on an input symbol

3, No e~ transitionsexisti.e., there e~ transitions can exist i, ., without any input
should not be any transition ora there can be transition from one state to
transition ifexistitshouldbeonan | anotherstate,
input symbol

4. Difficult to construct Easy to construct
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