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“ Automata

Automata(Wynai, Automaton tanWat) nueds JYLUUUINGTTUYBS
guUnsalAUIMNTININULUUEATUIR (I9ulies) mMusduvesns
aliun1smuualineu

Automaton TIfidMuuaa1Ue (State) IMMALITENN Finite
Automaton(FA) #38 Finite State Machine(FSM)
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- State Diagram dwiiuAAIUANUsEAINLULA

AarIUANaZaglY d01ug (state) “OPEN” %38 “CLOSED”
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State transition table ¥aefA1UANUTEABALLLIA
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I Input signF
NEITHER FRONT REAR BOTH
CLOSED CLOSED OPEN CLOSED CLOSED
OPEN CLOSED OPEN OPEN OPEN

state

REAR /BOTH /
NEITHER

FRONT FRONT / REAR/ BOTH

—

g OPEN

CLOSED j

<

NEITHER

wuindidouadnnput) MIUlULE 4 agns
FRONT : wisnefis audunilsaudi Front pad
REAR : wanefe Audundledi Rear pad
BOTH : nunefis AuBudl pad nedas
NEITHER : vaneds lifilastudi pad lnae

WA, AS.ANTY TR

wA. wganA Toynnau Comp science CMU

CS 204451

State transition table ¥23A7A7UANUTEABALULR
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Input signat

NEITHER

FRONT

REAR

BOTH

CLOSED
state

CLOSED

OPEN

CLOSED

CLOSED

OPEN

CLOSED

OPEN

OPEN

OPEN

state YadRIAUAN ATUABU (MIamilaulAx) nasanldsu input
* \ilauszgagluaniug CLOSED
* %aaléisu input 1Ju NEITHER %38 REAR siuazdnsagluaniuz CLOSED

* 1 input Wu BOTH duazdans CLOSED wmszdnslinUseaidesiiazluyy
AUNEULN Rear pad

* u@vn input Wy FRONT siuazéeannuzidu OPEN

WA, A5.ANTU TR

wA. wganA Toynnau Comp science CMU

state Y29AIAIUAN ALURBY (W3ImTlaulAs) waeInldsu input

. Lﬁaﬂsx@atyﬂuamuz OPEN

WA, A5

AnTu 1A

e, wwegannd Toyarana
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WA A5.AT

CARTGIEN

* wnl@5u input 1Uu FRONT REAR 38 BOTH Uszadsnsliamilouidu

o widlold3u input W NEITHER azwWdswduaauzdu CLOSED

n1siUAgY state Y29AAUANYTZADNLUITA

270 Input Aifvualid aziinsaeuudadan State vasRIAIUANDENNLS

Input 01U
Sudy CLOSED

FRONT OPEN

REAR OPEN
NEITHER CLOSED

FRONT OPEN

BOTH OPEN
NEITHER CLOSED
REAR CLOSED
CLOSED

NEITHER

3u gomA

e Toyanan
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Usznanludinillu Finite automata lasfidanauasdu
computer N3%128A214T1 1 bit #IUITOINIIHATUSVDIAD
AruANld 2 aaus

o/ = 1 o . < v <\ v
AanIuANaIINnlIEANNTmEaT bit Tunsiiudayanld
A18819 computer NiMIIBAMUIITINAGUNTAIDU WU BWA
o v = v oy = o wa & v
LATDIRNNATUY LATRNYNAN 1ATReUERLUdR (Uusiu

(3 [

o a ¢ % < ] = ¥ da
AanIUANYRTANA anafeaiudnuziivunefivuiianded waz
input a1vazludygyraainlung
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2 State diagram

e e B

*start state U state NianAsBUNlTAUNI

3 v
*accept state 1y state Nfinsdper9dounu

=

*andsNYaNn state nilaludn state wile 13891 transitions

state diagram v83 M,

mngﬂﬁ"mei’m M, 7% 3 state ¥ d,s dy» qsiﬂﬂﬁ q, 1Oy start state
waeq, 1Tu accept state
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" Finite automata
| |

luyuaaaneadinaans analilenuivaauwes finite
automata wazAANTIA199 MAedsdmsuasuignisALiunig
Va4 finite automata

79814 Finite automaton ¥ M,
Usznaunie 3 state

0

state diagram ¥89 M, 0.1
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12 NFLUIUNITNINUURN Automata

FA azALRUNITANN input string Ao

Tpsu wazazly output L“ﬂu‘lrﬁ' accept LR

reject

t3NATN start state
su symbols @10 input string Aazmandreldean
Tuusaz symbol MSUINT  FA azdineann state wilald@n state
UWIAN transition NRFINU symbol
@ o % 3 % @)
UAITU symbol AIgaNIe FA azl# output t1lu accept output N

quﬁ accept state uanuu reject
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12 AT2UIUNIININUVBY Automata

A29819N139119MU389 M, WasU input string Wy 1101

it a,
811 1, WAy transition 30 a, Wa,
81w 1, Wawy transition 310 a, W a,
811 0, WAy transition 30 a, Wa,
81w 1, Wagy transition 210 a, Wa,
Accept w3121 M, a8l accept state q, die input A
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12 AT2UIUNIININUVBY Automata

wudn M, 2l output
& - .
1 U accept LUd Input string
3 b4 =
NNENIY 1 9D
Y 13 [ o 1 = ) Y 1 Y o
AN8NY 0 LUU’\]'TL!'J‘L!QLLUUSJ 1 Y% U1I819UBY 1 A1

Ju reject diadu string uq wiu 0, 10, 101000

a a = & ' ' =
ATBIUVIYUYIUNIEIN f\/‘1 U accept 'T]E]ﬂ']\ﬂiﬂ
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NT2UIUNIININUVBY Automata

NAaB9AY machine U A28 input Aalull 0.1

1, 01, 11, 010101010101
00, 10, 110, 11000

100, 1100, 110000

Formal Definition of a Finite Automata

A finite automata is a 5-tuple(Q,2,8,g,,F), where
Q is a finite set called the states,
2 is a finite set called the alphabet,
G:sz is the transition function,
a,EQis the start state, and
FQQis the set of accept states.
vibudiaedi Formal definition

*ilaA1ugNAaY (precision)
*iivailu Notation
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o Transition Function

nglunsdeanuz

fuald O Wunedduainn state waz 1wa input MUV TUFwan
U4 state

Wy O(q, 1) =p
wnagludatuz g e input Asudwndue 1 azdeluaaus p
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12 The language of a finite automaton

“is the set of strings that it accepts”

dio A Wuenvas string ﬁgﬂ‘mlﬂﬁ machine M accept
L(M) = A
A Ju language of machine M
#39na11841 M recognizes A 38 M accepts A

Machine #131158 accept l@vang string

WA recognizes lALNe%ile language

14

1 machine accept no strings 1U3% recognize agjwﬁa language 7

F991 empty language™> @
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Formal Definition of a Finite Automata

A10819N1585UNTINUVRY M,
Tngi

M, = (@Q Z, 8, q, F) e
wnvaY state Q = {q,, 9, , g,}
WwAYaY input X = {0, 1}
@@ transition function
qQ, \Ju start state E—)

LINVBY Final state F={q2}
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Language of machine

aeil M, 1 accept fa ?

2¢ldd1 LIM,) = A %38 M, recognizes A

qd: | d; | 9,
4 | 93 | 9,
43 | 9; | 9

0.1
A={W|W contains at least one 1 and an even number of 0s

follow the last 1}

20
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2 29814 state diagram ¥84 machine M, 2 A29814 state diagram ¥89 machine M,

291@yU formal description Y89 machine M,

“M, #l 2 accept state f@ °
ql uag r1” ? :

b . a a b
AA3 = ((2; 239 zs’ S, F) l‘IIIl'
o ) O

WAYaY state Q = {s, q,, g, , Iy, I,}

M, =(Q Z, 8, q,F e
AU state Q = {q,, q,}
WwAYaY input X = {0, 1}

O 8 transition function

q, 1Oy start state

WnYBY Final state F={q.} . _ al | g2 ||
d, ay (a7 |9y LWAYBY input > {a, b} :
= ) a
. . O fa transition function
*a191 M, 1 accept fa ? - at | a | b
s LY start state A
L(M,) = { w | w ends with 1} g
“Mz accept string ﬁaaﬁwé"m 17 LYnUDY Final state F ={q1 ,rl} r - - b a
r2 - - b a
CS 204451 23 CS 204451
o A18814 state diagram Y84 machine M, o Assignment#9

Machine @@ 113 recognize MH1 ?

*n1wl M, i accept Ao ?

assunuAiayatd wudn
M, accept string

a, b, aa, bb, aba
el reject string

ab, ba, baa

LM, ) = { w | w starts and ends with same symbol}
“ accepts 9N string NsNAULATATTINEAI8SNUTTAABINY 7




