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BBEJIEHUE

B HacTosimieit paboTe BbINOJHEHA MUHUMM3ALUS IUPPOBOro aBToMara Jiist
IpUyMaHHOM 3a/1a4, a TaKXKe peajn30BaH IPOrpaMMHBIN CIIOCO0 HAXOXKIECHUS
MUHUMAaJIBHOTO KOJINYECTBA BEPLINH LIU(PPOBOTO aBTOMATa, YKBUBAJIEHTHOTO
JAHHOMY.

CymiecTBy1oT 2 criocoda peanu3aluy aBToMara: porpaMMHbIN U
annapatHbiil. [IporpammHas peanusanus BbIIIOIHAETCS Ha JIFOOOM A3bIKE BHICOKOTO
YPOBHs. AlapaTHas peajin3anus — IPeAyCMaTpUBAET IOCTPOECHNUE YCTPONCTB
namsITH JUIs 3aTIOMUHAHUS TEKYILIEro COCTOSHUS aBTOMAaTa, B POJIM KOTOPBIX OOBIYHO
UCTIOJNIb3YIOTCS TPUTTEPHI. B HacTos1Iel paboTe NCIoIb30BaH MPOTPaMMHBIN CITOCO0
peanu3anuu Hu(pPoBOro aBTOMara, Tak Kak 3TOT CIOco0 mopa3yMeBaeT
BapUaTUBHOCTh peAIU3al[M1, BO3SMOKHOCTh OTJIa/IKU M TECTUPOBAHUS B IPOLIECCE
pa3paboTku nporpaMmsl. K mporpammam (B OTJIMUYKE OT allapaTHOW peanu3auuu
U (POBBIX ABTOMATOB) MOXXHO JOOABISATH HOBbIE (DYHKIIMH MO MEPE U3MEHEHHUS
LeJIe, Mo/1 KOTOpbIe OHA pa3padaThIBAETCS

3aaya: eCTh CUETUYMK, B KaXKJbIii MOMEHT BPEMEHU K HEMY
npubasigercs ogHo u3 3HaueHui {0, 1}, Tpedyercs onpeneanTsb B Kaxablid
MOMEHT BPEMEHH KPATHO JIU JBOMKE 3HAYCHUE CUETUHKA

esab padoThbI - 3aKPENUTH HABBIKU MOCTPOCHHUS 1 MUHUMHU3ALMN KOHEUHBIX
1M (POBBIX aBTOMATOB. {7151 peain3auu noCcTaBIeHHON 1IeJTU HE00X0IUMO
BBINOJIHUTH CIEAYIOLINE 3a/1a4U.

3amauu:

- M3yunTh 3a1aHue B COOTBETCTBUM CO CBOMM BapUAHTOM;
- Onucarb aBTOMat, COOTBETCTBYIOIIUNA YCIOBHIO 3a]1a4H;
- [TocTpouTh MUHMMaIBHBIN aBTOMAT SKBUBAJICHTHBIN TAHHOMY:;

- Hanmucatp IIporpaMmMy HaxoOXKJICHHUA MUHHUMAJILEHOI'O
KOJIMYCCTBA BCPIIHNH aBTOMATA, 9KBUBAJICHTHOI'O IAHHOMY,



OCHOBHAA YACTD

Bapuanr 4

33HaHI/Ie: MHHI/IMI/ISaHI/IH KOHCYHOI'O aBTOMAara

[Mpuaymaem 3amavy: 3ajaqa: €CTh CUETYUK, B KOK]IbII MOMEHT BpEMEHU
K HeMy nipubaBinsercs ogHo u3 3HaueHuii {0, 1}, Tpedyercs onpeneanuTs B
KaXJIbIi MOMEHT BPEMEHU KpaTHA JIM JBOWKE 3HAYCHUE CUCTYMKA

[TocTpoum aBromar ( He SBISIOUIUMNACS MUHUMAIBHBIM ).
[Ipoananu3upyem 3aady ¥ COCTaBUM MaTPHUILy IEPEXOOB.

Tabnuma 1 — marpuria nepexoaos

CocTosiHus
) A

1J]O0O|1] 0
QO 10|01
Ql 211 (110
Q2 3120 1
Q3 0]3|1]0
Q4 Ol 1|01

Hudpsr B Tabmuie 0, 1 B cTon011e 6 03Ha4ar0T BXoaHOe 3HaueHue O uiu 1
cootBeTcTBeHHO. L{rppsr 0, 1 B cTOIOIIE A 03HAYAIOT BHIXOIHOC 3HAUCHHE
YETHOE MJIM HEYETHOE COOTBETCTBEHHO.

Cneundukanusa apromara

1. CocrosHus aBTOMara.
q4 - HAYAJBbHOE COCTOSTHUE aBTOMATA; (o — CyMMapHO€e 3HaY€HUE CyMMBbI KpaTHO 4;
q, — CyMMapHO€ 3HauU€HHE JIa€T OCTATOK | Mpu JeneHuu Ha 4; g, — CYMMapHOe
3HAUYE€HHUE JIaeT OCTATOK 2 MpH JICJICHUH Ha 4; ;3 — CYMMapHOE 3HaUYCHHUE JaeT
OCTAaTOK 3 MpH JIeJICHUH Ha 4.

2. BxomHbIe CUTHAIBI.
1 — Ha BXOJ aBTOMAaTa NpUIILIO 3HaYeHUE |

0—mHa BXOI aBTOMAara IpHUIIIO 3HAYCHUC 0

3. BBIXOI[HBIG CHUI'HAJIbI:
0-— CYMMApHOC 3HAYCHHUC YCTHO

1 — cymmapHO€E 3HaYEHUE HEYETHO



[TocTpouM onucaHHbII aBTOMAT, CMOTPU PUCYHOK 1.

Pucynok 1 — OnucaHHbIM aBTOMAT

Tabnuia 2 — marpuiia nepexooB

CocrosiHus M,
d A d d
1{fO]1[O0 a b
Qo0 1{O]0] 1 B, A,
Ql 211110 A B,
Q2 31210 1 B1 Al
Q3 O[3 (1] 0| A B,
Q4 Of1(0] 1 B, A,




HavansHoe pa3buenue mpeacranisieT co00i oauH OJI0K, BKITIOYAIOIIHMA
B ce0s Bce cocTostHus Ty, = {A, = <0,1,2,3,4>}.

Pa3buenue m;, oObenuHsIET B ONMH OJOK T€ COCTOSHHUS, KOTOPHIE HEJb3s
Pa3IMUUTh MIPH MOJAUe IEMOYeK JUIMHHOW B 1 cuMBoJI. DYHKIIHUS BBIXOJOB A TIPH
noaade curHajgoB 1 u 0 He MOkeT paznuuuTh coctossHua 0,2,4 Tak Kak s
Ka)XJI0T0 U3 3TUX COCTOSHUM mpH nogaye Ha Bxox 0 aBromar Beigaet 1, pu 1 - 0.

Cocrosnuss 1,3 momamaroT B Jpyrol OMOK, HO HX TakKKe HEIb3S
Pa3IMYUTh BXOJHOU LIETIOYKOM IITMHHON B 1 cumBoi: w; = {A, =<0, 2, 4>; B,
=<1, 3>}.

Crnenytoiee pa3OueHUE T, — HEPAZTUIUMBIE COCTOSIHUS 1IETIOYEK JTTUHOM 2.

Bocnonb3yemcsi TeopemMoii, B COOTBETCTBHHM C KOTOPOM B OAWH OJOK T,

e
TIOTTATyT T€ COCTOSIHUS P U (, U1 KOTOpbIX cripaBeinBo (VX X) d(p,x)~0(q,X), mpuuem

OTH COCTOSHUS JOJDKHBI OBITh M3 Tpeablayliero pazoueHus. [Ipu moctpoeHUu m, H
COOTBETCTBYIOIIEH TaOMUIIBI TMEPEXOJ0B BMECTO 3HAYEHHUS COCTOSHUA O(p,X) Oynem
nucars Homep Osoka pa3OueHus m; B KOTOpbIi nomanaet d(p,x). Urak, m, = {A,=<0, 2,
4>; B,=<1, 3>;}.
Urak:
T, = {A,=<0,1,2,3>}
T, ={A,=<0,2,4> B, =<1, 3>}.

T = {A2:<O> 2> 4>9 B2:<19 3>3}

m, - m; [Iporecc 3akoHYEH.

[TocTpouM MUHHUMAaNLHBIA ABTOMAT:

PrcyHOK 2 — MUHUMAaJIbHBIM KOHEYHBIN aBTOMAT



Tenepp HanUIIEM NPOTrpaMMy, KOTOpasi BIBEAET HAM MOCIEI0BATEIBHO BCE
pa3OueHusl ¥ MUHUMAaJIbHOE KOJIMUYECTBO BEPIIMH B aBTOMATeE.
[Iporpammy peanuzyem Ha sizbike C++.

#include <iostream>
#include <vector>
#include <set>
#include <utility>
#include <map>

using namespace std;

const unsigned int SIZE = 2;
class Automat {
public:

Automat (vector < pair <int, int> >& transitions,
vector < pair <int, int> >& output)
transitions (transitions),
output (output) {}

volid Minimise () {
map < pair <int, int>, vector <int> >
prevSetOfValues;

map < pair <int, int>, vector <int> > setOfValues;
map < int, int > valueWithNumberOfSet;
for (int i = 0; 1 < output.size(); ++1i) {
pair <int, int> wvalues = output[i];
setOfValues[values] .push back(1i);

}
int pi = 1;

int counter = 0;
cout << "Partition: " << pi << endl;
for (auto partition : setOfValues) {
for (auto value : partition.second) {
cout << wvalue << " ",
valueWithNumberOfSet [value] = counter;
}
++counter;

cout << endl;
}
++pi;
do {
prevSetOfValues = setOfValues;
setOfValues.clear();
for (int i = 0; 1 < transitions.size(); ++1)
pair <int, int> wvalues = {

valueWithNumberOfSet [transitions[i].first],



valueWithNumberOfSet [transitions[i].second]

I
setOfValues[values] .push back(1);

}

int counter = 0;
cout << "Partition: " << pi << endl;
for (auto partition : setOfValues) {
for (auto value : partition.second) {
cout << value << " ";

valueWithNumberOfSet [value] =

}

++counter;
cout << endl;

}

++p1i;
} while (prevSetOfValues.size() !=
setOfValues.size());
cout << "Resulted automat has: " <<

setOfValues.size () << " peaks" << endl;

}

private:

s

vector < pair <int, int> > transitions;
vector < pair <int, int> > output;

int main () {

int n;

cout << "Enter quantity of elements:" << endl;

cin >> n;
vector < pair <int, 1int> > transitions (n);
vector < pair <int, int> > output(n);
cout << "Enter matrix delta:" << endl;
for (int 1 = 0; i < n; ++1i) {
cin >> transitions[i].first >>

transitions[i] .second;

}

cout << "Enter matrix lambda:" << endl;
for (int 1 = 0; i < n; ++i) {

counter;

cin >> output[i].first >> output[i].second;

}

Automat automat (transitions, output);
automat.Minimise () ;
return 0;



I[Ipumepsl padoTHI MPOrpaMMbI:

Pe3ynbrar paGoThl porpaMMbl Ha YKa3aHHOM BBIIIIE€ aBTOMATe MPEICTaBICH
Ha pUCYHKE 3.

C ) ] )
) €8] Konconb otnaaku Microsoft Visual Studid

nes
Enter matrix delta:

Enter matrix lambda:
1

Partition: 1

e 24

13

Partition: 2

134

e 2

Resulted automat has: 2 peaks

Pucynok 3 — pe3ynbrar paboThl IporpamMMbl
Tax e mpoBepuM Kak paboTaeT nporpamMma Ha mpumepe u3 Jekuui. s

ATOr0 YMEHBIINM 3HaYeHHE Kak10i1 Bepmnnbl Ha 1. (1 > 0,2 -> 1 uT.x.).
Pesynbrar cmoTpu Ha pucyHkax 4, 5.

Tabmuna 3 — mpumep U3 JCKIHH

CocTostHusA T, T, Ty
o A o o o ) o )
albfal| b a b a b a b
1 361110 A, A, C, A, D, A,
2 41810 1 B, A, B, D, G, E,
3 1[4 (1] 0] A B, A, B, A, C,




4 7179Jo[ 1 B, | A, | B, | C, | Cs | D;
5 ol11t{o|l A | A [ ¢, | A | D | A
6 3[s|t{o] A | A | G | A | D | A
7 al3fol1 ] B, | A | B, | ¢ | ¢, | D,
8 al21tlol B, | B, | B, | B, | ¢, | B;
9 sl71tlol A | B, [ A | B, | A | G

Enter quantity of elements:

9

Enter matrix delta:

1

R R ORRPRPOR®
DO, OORFRL O

=

6
Enter matrix lambda:

e

LOHCOMb OTNaAKKH

Pucynok 4 — pe3ynbrar paboThl IpOrpaMMbl Ha IPUMEPE U3 JICKIH.




Partition: 1
136

8 24578
Partition: 2
7

ul 3 6

2 8

8 45
Partition: 3

4

© 45
Resulted automat has: 5 peaks

Pucynok 5 — pe3ynbrar paboTsl IporpaMMBbl Ha IPUMEPE U3 JICKIIHH.

3AKJIIOYEHHE

B xo/1e BbINOTHEHNS TAaHHOTO JIOMAIITHETO 3a/IaHus TIOCTPOEH aBTOMaT JIJist
3aJlauu ONpeieJICHUsl YeTHOCTH yucia (popMyIHpoBKY 3a/laHUsl CMOTPH BBILLIE).
Jlanee mocTpoeHHbI aBTOMAT ObLT MUHUMU3UPOBaH. Kpome Toro, Hanrcana
nporpamma Ha C++, KOTOpasi TO3BOJISIET OMPEIETUTh KOJI-BO BEPIIUH B
MUHHMAJILHOM aBTOMAaTe, KOTOPhI SKBUBAJICHTEH IAaHHOMY.
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