
Unit - V 

rnite State aeline: 
Se_uenta Cyents 

>A ajcuutial civuit 's Ye feyYed to cUs a ftute s tle 
wakines (PsM). 

-5A fte state matlne an albst rat moleltlat berie *tia yucreuoy segsutis baatluine 
->9n a sequeutal teut tle oul pt depeud outeelvest ot 

tuput es cwell as bu tlu past iuyouti,ie. cu tea past i'stone, aud siuce, a wia might have an tirfnite 
ou 

Voyiefes f possrble stonies ,it cwDuls nced an infinite capaeity for storius tueu. 
-’ Siue te is tnpess ible to tiupleneut maclies ethil bae iutiite ¬apacityo stovage capal tites, we cousidey ouly 

Fute sake naclines are segueuhàl cereuit; colose nt bu'stovies con affet tler fture bohou'our in ulu a fuite Mewlber of cys. te, ttey CYe meliigs 
’These nnalujes can d'strigu sk cuony a tiwte nbct 

These lases of c'uput is tories re bfeYed to oute toma stafes of tle acliine 

diagaa Of a 
feuite 
state 

’ Ereny iiute stte moacluie tevefore eoufabs a fiuto nuwber of nemony den tes 

ode 

Cowbinat: Zm ute stteuodel x,, 

Vorialles , and Y, Y 
epveeut hoxt sfatey 

Capobit''es oMd Citatreus of fute Seato Maulnies ) PeTodlè sesuenee of finibe state, : Nh n-skate vachine, we 

fiuite state mahines 

ot class es of tiuput histores. 



Cat qeuernle a peviodic seguauce, of n states o Swallao, 
.than n tates 
- Fon eaupla, tie a & state Maclint, we tau have a Boluig 
Ptedi sE^tacute os o, ', 2, 3,4, 5,o, !. 

tnpats veceied so 

foltewin lore: 

Cutpt; 

Suel, 

’ud on iufiute Sequuce Calwnot lbe produed oy 

eertaiu wbers 

d inpuf-oukput segueuce hante 

uited weuoYy: Ta téw'ke sate wohiue las Cintd tuewoy aud du to lrimited meuory, it cannot prosus. castain outpuks 
’Caarder brisay utbipt'y cireuit for wnltyug mutbijliey 
tewo ay bitravity loiqe biuary wibers 

cwplemiut -ta's coitl, a friite stete waclhine 

- Sueh a liwitt'o does occer due to the lihwtef 
wewory aao le to -tho m¡clino u's lMoy t'c 

not Sutfreut to .gtore aYbitrary Caree pårtral 

-’ stute falte sole machies are ol to tpes hey di fier 

DMesly type vodel: Su ths buadet ,te octprt i'sa 
fuuetie 0f tle preseut stabe aud the leseat 
cu put 

a fuco'or of tae peset State o ly: 

Molemahial Prpyeuknion of Syucboee Sogucukisl 
Moclin, 

yhe vetalion befsORH the pNseut sfake SA), pedeuk hput n(t), and next state gtt) Can be gey 

capable ot petoywjn ser'al ttipitalroy, toe. 

podvts veyulted duvg mulbipatiou 



z t) 9{SC),x)4 foY Meaty wodel 
z()=9 fsct)? foY Moeve odel 

Cepovis ien boeta ttc Moone watis. and Meakuarlie 
)TEs cutat is a ftyetioy oe| Ss opet 's a fantso 
ParsCt cênte ouby 

) Buput ciayes do net affel |2)uput elhauçes mayaHel 4tic cutptof tlo reit 
states for tmptewucutiug Bane. SuetoM 

Dstinqut shesle states aud D's tnges lig Seqleues hëxt pase) 
Mintiige fieun of Caufekely Spevifod eR eutal Madlis 
Usius Ravtittou Teelneue 

’A pYete drwe fov tle s tate miwngat'u aud dek 

Ps 

A 

F 

-’ 

equvalauee 

2) 

NS, Z 

C,6 

E,o 
G, 1 
D,o 
D, 

F,o 
B,0 

3,D 

Saufuuti'o, 

Slepl: Partitr'ou tha stes tuto 
Subsels suel tCiat ll stafes t 
tiesane scelbset ve I-eqeuvalcut 

D CA, c, e) : aeiy otputs wudoy o aud lisputs ale o 
oud o espectiialy 

loy placiu -aose olales hawrig tae 
Soue outpcals euder all tipç¿, ti 

tlue soue blol he partuç 9'ves two Subseks 

t eud o respectiwly P,=�A,c,e)(0, D, F) 
Stop 2. Portitiou tlie stales (ucto subsots utla tlat a! states tu the So LMe suloef ane, 2-estiva leut: 

Kkeo sfases ave 2r eguivaleu equivaleut f aut ouy it they ave t-equvalout oud toir I -SUc esS e YS of all pessle 

zt) =9fse) 



-Su ollor wevdtyo stales ave plred iu tee plorcd iu te ue bleck of, 
partiton Pz it aud ouly f thay cere tin the same blotk of. 

) le o -Sue cessors of (A,C,e)ave e,E, D), uy ae iu 
dittered docks of P, heyefore , block (o,, E) must 
be spit into (A, c) u (e). 

2) he t-suteesss vf CB,D,f) are(E,E,B). hey 
ditfereut daks of P,.Theyo fove, (r, 0, ) Wuat be pl 

3) Ohe-Suceessers of (A;c, E) ae (E, B,3) .hey oYe th 

Some blotle of P e o-Su cces sorS ot (3D, F) aYe 
ave iu the 3 cune block of P So, ho 

porttbuilg rs possible 

Step3 Partit'eu tee states uto suhsct su tat all stakes 
tn tte saue hlolk are 3-eui taleut 

-’ foy s, cousidor the states ouh ave 
dotks of 
) te o-sut cess ers of CA, ) oe(C, E), hey ae in dternd 
beks of P So porti ton CA,c) rinto (h (). 

2) she -Suceel SYs at CA,) ae(F, B). Tluy 
blocle ot P Aud also the o- ud t- SuccersorS of (B,) ave iu te sme bock of P So furtiay pextiticuitng of cttes s not possiole. 

-’ The states in -the Sane blocks 
esuivalenf 

.'. Ps= CA)CO(ES B,F) (0) 

euoueFand epae P loy 6 n tle other paces in tle 
talde Ps 

A 

NS, 2 

C,o 

D, o 

X=| 
B, o 

B,o 
B, O 

B, O 

Mininiel stake 
-talole 

ivto (BF) aud (). 



Distigislhabe states aud Distigu sting Seyueuey 

ostiuguslable, t ad ouly tlee eristr at laast 
fiite iupt segueiee oll olcu applied 

to the &equeutal wacliue. caueJ difeet oulp 
SeçtMces depeud'ne ou wetley A err B s te 
ii biel stte 

Seen ce olich ditiugusles those state t 
called a d stigur'slig segewe of the pairA, B) 

Cousid stabes A Mg ru tais, 
state tabto 

a 

’ Wheu input y=otein otpubs 
ahe 

thsvetoe, state, A eud ne 
d'stiui s halle 

X=0 

C-E,o aud ED,o 

A 

E’0,o oud D> B, 

NS, Z 

D, 

States that ae not k-di'sthgu'thale 

> Cesidev state,A qud Ehe 
outpt Segueuee i's as tolteOs ; 

-, o aud E,o;outputs are tee Sawe cuud DB,: outputs are dfterue PHere the outputs are ditfeveut attey 2state tausities ad henee states A eud E ave 2-r d'stiugushalle 

state Talke 

B, 
E,o B,o 

D,0 

F, o 

outpuks 

E,o 
B,o 
B,0 

UY 

outpuks awe the sane 
outpuby oye dh fereut 

Hove tGa outputr ave dteveut aeftey $ state-lausites awd heuce states A ndc ane 3- di'stigeuslable. u qeucral, if two states have a distiuwghable 3esuaue ot l'eugtt k, the stater ave said to o� k-d'stiywitloka Tte contept ot k-'sttugwahalitiby leads diet to 
te detinit'oa ot kequieleuea, 

ae said to be 

Simpltoaton ef reoletely Soputlied Maclines >n seeutd circuits, i4 le s trte -tyausitious oY otpt 

> CousideY tatesA aud e.ae output sesMcuLe (s 



Varialoles ve not completely speitad, they ave called 
iucoupleHy speit'ed watbiny: 
> Wben tHe stafe truitiret dye uot speified,ue segueuthal 

STE is desirelle to cueid suel situcthiens oithey by 

speityng tue iupt sequee So that Movet state ts 

wspèu'ed os by assig w'y next states tbat are dt 

cotvey to-te dosed . 

Talde 
8take S 

So 

S 

S3,0 

a 

NS, Z 

S, 

S,,o 

S 

shich a State trositieus ave speit'ed aud ly the 

outputs cYe partially speid'ed 
’Unspeei fiod outputs can be assigued witlout n 

etfect on tle state natlrines sesueue!oueve, 

tt (s adyautageous to te ave oututs uuspeif u 
tle state medeton pmo cess. toug as possiae 

yuis prodes aeditieu lel ili by ia theseete 

’ when oreduig eucop lelely spcufied stabe tabe, 
tem stake Couupa.klk e ed sake tabe, we ue lu. 
term stabe Coupatlb:iby istead of stute eguivaleucer 

Sor 

S2, 

,1T 

St, -

NS . 

S 
otaupletel Spertied i Redaeed Stale fall maclie 
State aylc 

i5nmeded 
stake balbte, 

NS,Z 

S tate T 's added 

T,I Ss,0 to descre 
Speitied 
behoour of 

T, -

Sbates Si aud Si aw sald to loe coupoakbe sotes,it cud 
oy if foY every cuput Sequeue tat atfectt tetoD 
sbabes, Hie Sa ocutput sesuue oceus leueer both outputs ave speuhed ad nesadless of o, etar 

in 

t’u s state, tabe, coupati ble statg 

D S= S3,tt te outut z <toy S ohe 
X=o cud X=1 is clauadfren a 
don't Cane to a o 

2) S= Sott the output Z ter aud 
clayed-towm 

’ The stabe cou ati losty is defied as; 



Partitieu Teciuiue (iiimigatiu ct cowplekely Spei tied Soquiuti Ataukia) 

’T4 tico states, ; aud Sj ef sesuutial watltue. Ae ae dileusle 
tuau Aleg ave distiuguesbable by sesuue of beugtl, a n 

x les, whive n 's ttue wwnbey of states th M. 
Maolhiwne Eguialena ; Twe maci'es,M, ud g ane sal to M 
be esuiveleut ie and outy it for eery state in M,, tche 

ts on coTYos poudig esuitalut stte n Mg ad i'tevevga. 
Mevgey Cuayt Metuods 

The werqer qrah i's is a gtate reduin too usod to oel 

tates in nceupletely speteua eliue 
tudire el od qraph,detiued ay le werger graph is au 

dollos; 
D Eath stabe in tle sfate talble is epreseudel'y a vevtex 

s-tte uergey vaph Jo t eoutau'us tn Saue luber 
state table Cowtoins stetes. 

iS iudicated by auntunonke 

3) Each poteutialy coupctible stBe paur uoilh non-canlcbig 
butputs lbut oi th ditfeeut net stutes is eonected lo 

Oa oyoken line 9heiwpied statey cue cu tteu tuteo 
Uue bveak betoeen he too potentially Coupatible 
Stutes 

ne daew bteen tt 

) 4 too states are tucowp att ble, no Conetiny le 
('s dyouon. 

’ Cousdey 

A 

C 

walue suousu belo: 

It 

NS, Z 

£,! 

state table ol an 

0,1 

D,o 
state Salbe 

3,1 

C,1 
A,o F, 1 

A,1 D,o 

t tucogupletel, apeattl 

-AD 

Meyr Ohrapel 

A 

Suplti ig 



’ Staies A aud bhahe wow touftiitng oulpuls, lout tle sucegs os 
(Cuoxt staéo) uder iuput I ave tow pati ble eny if npt 
states D aud e a. couyalible Se drj a btoken tYne tu H 
to B corth OE cwriteu u bekvCen: 
States A ud c ave cowpatialle beceu fe te evt state, 
aud obeut outr'es of stafes A ord c ave not coufebig 
atheneov,a liie ts d yaon belueen nodes ud c 
States A aud D hae non collict ing outpues out the suceegog 
tumder a, ave s aud ç.Heute jou Aaud D by a bvde 
line eolta BC etered in beteeu! 

- shates A aud E ane noucoupatilole aud houce, vo live's 
dyouwn oetweeu A eud E 

States A aud F also have te utickng outps pudey inpt 1 So atafey A cud F ave Weve Couyoa'ole and hee o tine 
ts dycuon befwe eun A cwd F. 

’Duasiilar wcyte merger qiaph r's drawn for all 
posible pairs cf atates: 
A pat of states s copatible euy it tts implièd pairis 
Cowipalib le:ueetere, it is neceiayy to clhetk coheter 
the lupied pai7s ave lso caupalible 
T4 he iwptied stater are u cowpelible,they ae c ied 

foy cxuple,tupted stetes D aud ave tueow pofble So tatey A aud b are also neopatble. 5 Net, it is necessary to cuek eohettey tto iMtoipatibiik, of A Cnd B does vot tuvalid ade. auy ottar bvehiu ine saoLbseruty the S tate E auud Fave also ineompatole oerauge the iwplred patr A3 s tn Cowpatibe. 5The rnes lieh yeuein iu tue qropa fter ol ttu iuplied pairs have beei Mented to lbe coupailele Yegarded 
Atter che ckiy all posbiltes of tisewpatbiity tle CNeY 

oph ges tte tolouoe Sees copatt ble pciYS i 
CA,c) CA, 0)(B,o B, 0) e,D) (B, E) Ce,f) 

Couyaible 
D) 

cowpatibilite. rats cuhe trter chekd for 

for enawple, paiNs (3,)(3,0)c, D) ve 
CB, 4 D) rs also coupab ble . tauwpabe.so 

’Also pairs (A,c (A, D) (C,D) ae coupatible So (A,c,D) is 
also cocupatib le: 



this cny the cutive set ot toupaisles ct cesucudial 
Matliue cau be geueratcd tvow its toupafiale poYS. 
’6tind Hhe wiumad sol ot coupatkbes foy s tate yodue 

's uyefl to fiud tie wav'mww Caypati bles 
-3A set of Coupa frbte stete parrs s seid to be waximal, 

it it i's not eouefely co ve co vered by ouy ottor set of Cupatle 
State piYS 

>Tta waiun Coaupetibles cau loe touud by loolug at tHe 
MeYger qvaph foy pcyg oes wlid are uot coutuued oitliy 
auy higler ovder ceuplefe polgows 

’fov en aple iu siotie d er qraph ouy tr kuge 
CA,C,0) aud (B,e|0) ave of hi'ather order. 

’The set ot mal eopatibes tor t's sez euto matuie is qiveu as 

Mevgey Tabte 
Nle wme~gev talo e metlc s clso clled Paull - Unger nchod 
er rwpicathiou cluat metlod 

-5.5tu's wateod ts wove couvenieut tlau te meger qçda mlls 
to ftnd the coupatible pcurs cud their (iuplicatens colile 

estevaiug tle state yeduetion o-f watlies taouay a 
laye nwler of states 

5 Couide te state tabe fer cu iueo uplekely speitied 
gequhol waliue slocwu lbe loco; 

A 

F,o 

E, 

NS, Z 

CA, C,D) (B,c,D) (,E) (3,F) 

A,1 
c,o S, o 

State qabe 

A,1 

D,1 

A,1 

A£x 

FCECE 
|ALy X 

v|vAD|ce 
Me 

->Eah cel at kger tabe corespeuds to tle Corupat ble yO aly ve preseuted by the fusoytios od tlp now aud 
Celn headiny 



- te ieoupat'bilty of tue s fafes ('s indietod oy plouly o 
wark x in the corespeudng eel ucoupatible becue 

tiei? otputr are couticeiy aud heuce tlo coll coepudy 
to thew eotains a Cross nayk x 

’Siuitayy strtes BiE ; D,E, e,f ave iutoupatitele Meue 
put a wevk iu tae cormes poudy eells 

; 

’ Stales A audB ave cotupatble aud hewce tle cel 

Covespeo udine to ttem coutaius tie clek ark V. 

-Stutlorby, cells comesp oudiue to states , D; A,e; 
A,G; B, G, F; D,f D,h CUne also coupati be,So a 

Check ueYki's put iu those cells also 

’ The iuplied p airs of pars cores ponding to the state iy 

is 
a scuulay cway, te eutie meger tabe ia w yiten: 

’ Neo t is nec essory to cleck wleter te eieplied pais 

caupati ble er not by observt� -lle uergey table. 

’ Tee einpied stakes eve eucoupkh ble et the corepoutig 
cell etaius a x 

’frex auple,iwpli'ed pal'r E,F ts cu coupat be becauue cell EF 

Coutaits a x 

’ Stiuilary . (upced pmivs eFiAF Ce tneoupatilb ie bocaue 

EF Coutais a x: So it (s tu dicated by o X 

Ouce tle meygex tale s complefet, the s ck of all axiel is set 

ceuupatibles can be foruedby procedere whide t's tle 

coterpane to tlat of tindig a couplele polygos tn 
tte nergey qaplh 
Te procesuve i's as follous: 

labe 

ud poeel lef iitl a colaw coutiiqa coupatb6 

for cnaupe, c tla tale, He paly F, i's to starti cle: 
2) fo ceed (ele to tle next colusr corntaining at loast ce 

couprtlble paiy. f te sfate to wtih tlis coleusn 
corespods isncotwpatiblg eoitli all sbates i tlie set ot 

previeusy delermines cetupabbe stales ,tluu ads tls state to tat sct of cotupatlble stfes tofor 
a loge Coiupctble -t's s bafe ts tot Coupatille 



states of frenosly detevmiled set, but 's couypathle 

form a cw sct of coupatrble gtates 

oll ae fhe jveviusly determie set ot stles Hes ee 

to tle yerots sel (h) but aneuo set (E,G) 1's toed. 
State Dis eouupakbe wtti stakes P ond o ef tle pert 
sct So foyit a set (0, F G) but Dis hot coipatlole 

8) Repeat step 2 tuull tu lettuost eoluur ts neasbos. 
- Aseer spiatir" of tu above netbued pr oluse tle 5 coduve, 

UMevgey tabe gives ta folautg set of mauubal avupefibeg. 
Coluunn F: (G G) 
Ceoluunn E: (Fia) (E, Ch) 

Coluwn C: (e,e (cF) (E ) Co,F,G) 
lotunn B: 6,D,F, G,) Cc,E) c, FCE, G) 
Colun A: CA,0,D,fG) (A,E)Cc, E), F)c, a) 

Tevesjove 4uc seto4 wanwad aupafade is ^,3, O, F, o) 
CA e) Cc,e) , F)(e6) 

Coucept of Minimal Covey Tao le 
btte 4be mevgor qraph audwaygay tabe gives us tle 

Manima. toupatde peis and we c au Coner 
tue ses uet al waeuino usehe a hbey of states 

l ottu mimbey of wandmal doupaible pais: 
Fu coipatibiity gvaph cauu be sed to get ninsy 
closed covdr'ne giny tr tliey nedut'scf s tates it 
possible. 

Crupabilty iraph 
ninher'f vertie, ejul to tla rramkay of towpethbe 

euitle stales E ourd a of the othey prenias sel So 



’ Eah of its vevties oeyoo Vtd to one couptbbe pair 
>A dveted gleadAroue tet C3i, to veteik 

Gp, S) s aud ouy 4 esi, s;) (uples (sp, s) 
-5Ila copab bibty qvaph Cau be easity drun tom ta treger 

graph or hnergey tabe. 
Steps to Cousbrut Cwabbity grph from mereY graph; 

5cousidey a ses ueulal mali e, speutof by te sote 
talo le. below: 

Ps 

A 

D 

B,0 

state alole 

Step I deutfy and drew ver tit Mavk tle vertr'tes 
cowespoutuy to cll eoupatlble pays Lu wevger 
qrayah, edu coupeti'ble. Stte paiy 's incatod oy a l'ue drawn betweep le two vebices ’oreyauele tu tleerger apb,tlave ane lees 
bebween A andy A andD,A and E, B audo, B ud[, & ud , Cand0, nd £ ane F, is 'es ergllt VeIhies 43,A0,AE, BO,0E, bE, CO cud Ep te Ke Coupafbil, graph 

he 

step Dra ares: Draw the acs tHat lRad i Vertey Csi; S;) to Verte Csp, S) tt aud only ip. the 

Ae 

e dued 

AE 

Menger Ohvae 

As 

AE AO 

arorh for 
Werger gapn 



steps to Coutyut cowpabik e graph trou uarqer talle! 

stepi:rdoutity od drawverties; Mark the verbrer Caneupouli, 
to all cowpati ble gpars n -te merger ale ia ke 
Merger tabe ,e ach cell of He -table except tose maxed 

X tomSpondi to te cdowpabi ble pou'r defined b tbe 
useY secon 

’utha wwnger table trom 'gt to lefe ud toyi to 
bottom the eompatble pars cue EF, C0 ,60, 0¬, BE, 

-the doupatibi'u'ty graph 
Step, Oraw aYcs: Dvaus -the oxs tat lead fou verter 

esiS;) to veyrter Sp, sy) t aud, tle Coupahbe ouy f 
par Csi, S) wolie Csp, ) 
’ fov eamp le, cowpabble 

B 

on iwpies AE aud BE, pay Mr iuydies AE. aud BE 

F 

A 

EF 
AS 

x 

honger table. 

Marger 

Sulbgva ph ot dowia lotty Gvaph 

AB 

Ae 

a 

’ Auy et od a cowpakibilihy gopk is callad ta suhni o tle cowpafibilty graph: 

falsle 

’A Subgaph of a ompafulity graph is said to be 
closed t for every vertex u the Subqipl,, all 
outqeiuy ares au thain termiuaty vert'et elo 
belong bo the gubqaph 

’ Eaehivevtor tu -tee subgapb belougs to 
Suh a subgaph fors a e lsod coverig toy the 

Covyes poude ug maline. 

to oe stete. 



BD 

BF 

Ab 

Suoaph 

’e seb at wavmal coijgatiles doy1ed Arom te 
Merger groph contns fouy ewnbes {(A, B, D) Ca, B,¬) 
Cu,,F)c,o) vheveloe, tte herger graph edeces the uuber ot fates vesuied fo (mlened tbe Macuihe wp to fouy': 

M'ina Cover Table 

’ Jhe Came ma chine cay loe pleueutod us i outy three states as tnd'tated toy t sulgraptf 

NS, Z 

tuelhales tve Vevb às: 
-As �AE, aud BE, Oharefare, 

the torres pouding equculiy 
Maeie tau bo covered 

tlree-stuto maeu'o 

Ouee we obtau ebfa Ae itlamal closed Coverey, tay 
tue hwe to dee tte inal covr table. 

5Fhis talyta eeust's ts of states of tee vauiue stt machineL coryespeudinl to te sesueutial aclive 

A A,o E,- B, 1 

ths s a miutna eloso{ 
Coverig 

Stute Tabte 

B,o 0,6 (,¬-) x;o 

B,0 Niusl ooer Yalble 

}Fo tue caye tuder 
- cosideraton there. 

ane three states ud twe aus n latm as x, yqudz. 
Wharefore CA,a)x (A, E) Y ; (B,¬)-Z ;CA, Y 
’Using tBuye ass taniuts, we cau corike la nunod Covey tobe. 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

