Burkunenui

ABTOMAaTHOe NMPOrpaMmMupoOBaHue

Martepuan u3 Bukuneanu — cBoOOJHOM SHITUKIOTIETUH

ABTOMATHOe NporpaMMMpoBaHre — 3TO NapajurMa NporpaMMMpPOBAHHUS, PY MCTIOIb30BaHUU KOTOPOM
rporpaMma Ui eé pparmMeHT OCMBICTTMBAETCsI KaK MO/Ie/b Kakoro-m1mbo ¢opManbHOro aBToMaTa. M3BecTHa
Tak)Ke U Jpyras "TMapajirmMa aBTOMaTHOI'O MPOrpaMMUPOBaHUS, COCTOSIIIAsA B TIPe/ICTaB/IeHUH CyL[HOCTeH
CO CJOXKHBIM TIOBeJileHHeM B BHJle aBTOMaTU3MPOBAaHHBIX OOBEKTOB YTIpaB/ieHUs, KaXIbli U3 KOTODPBIX
Tpe/CTaB/isieT co00l 0ObeKT yripaByieHUss U aBTomar'. [Ipy 3TOM O mporpamMMe, Kak B aBTOMAaTHUeCKOM
yTipaB/IeHUH, TIpe/|jlaraeTcs [yMaTb Kak O CCTeMe aBTOMaTHU3MPOBAaHHBIX 00BEKTOB yIIpaB/IeHHSsI.

B 3aBucumoctH OT KOHKPETHOI‘/JI 3d/lad¥ B dBTOMATHOM IIPOIrpaMMHPOBAHHH MOI'YT HCIIO/IB30BATbHCSA KdK
KOHeUHbIe aBTOMAThI, TaK U daBTOMATHI C 00J/1€€ CI0XKHBIM CTpO€HHEM.

Ornipeie/isIFOIIMMU /115 aBBTOMAaTHOT'O TIPOTPaMMUPOBaHUs SIBJISIFOTCS CIe[yOLrie 0COOeHHOCTH:

1. BpeMeHHOW nepunoa BbINOIHEHUSA NpOrpamMMbl pa3dbuBaeTcs Ha waau asmomMama, Kaxablil 3
KOTOpPbIX NpeacTaBNsSeT COO60I BbINONHEHNE ONpenenEHHON (OAHOM 1 TOW Xe A5 KaKAoro
Liara) cekuumn koga ¢ e AMHCTBEHHOM TOYKOIN BXoAa; Takas CEKLMSA MOXET 6biTb 0hopMIEHa,
Hanpumep, B BUAe OTAENbHOI OYHKLMN 1 MOXET ObITb pasaeneHa Ha NoAceKLUmK,
COOTBETCTBYIOLLME OTAE/IbHbIM COCTOSAHUAM U/ KATEroOpPUAM COCTOSHWIA

2. nepefaya nHdopMaumm Mexay waramm asTomaTa OCyLeCcTB/IAETCH TO/IbKO Yepes AIBHO
0603Ha4YeHHOE MHOXECTBO NepeMeHHbIX, Ha3blBAEMbIX COCMOSIHUEM asmomMama; Mexay
lwaraMmy agTtomata nporpamma (uiv eé yacTtb, 0popMIEHHasi B aBTOMATHOM CTUJ1E) HE MOXET
cofepXaTb HEABHbIX 3/IEMEHTOB COCTOSAHUSA, TaKNX KakK 3Ha4eHUs NIOKasIbHbIX NepeMeHHbIX B
CTeke, apeca Bo3Bpata 13 PyHKUNIA, 3HaUYeHMe TeKYLLLEero CHETYMKA KOMaHA U T. N.; Have
roBOps, COCTOSIHME NMporpaMmbl Ha /llobble ABa MOMEHTa BXo4a B waa asmomMama MoryT
pasmyaTtbes Mexay co60l TO/IbKO 3HaYEHUAMU NepPeMEHHbIX, COCTAB/IAILWLMX COCMOSTHUE
asmomama (NpUYémM Takme nepemMeHHble A0/DKHbI ObITb ABHO 0603HaYeHbl B Ka4ecTBe
TaKOBbIX).

[ToMHOCTBIO BBIMOJTHEHHE KO/Ia B aBTOMAaTHOM CTHJIE TIPe/ICTaB/IsieT Co00i LMK/ (BO3MOYKHO, HeSIBHBIN)
II1aroB aBTOMarTa.

HasBaHue aBTOMaTHOe IPOrpaMMHPOBAHHE OIPAB/bIBAETCS €llé M TeM, UYTO CTH/Ib MBbIIIIeHHUs
(BocnpusiTHs Tpoliecca WCIOJHEHUs) NP NPOrpaMMUPOBAaHUM B 3TOM TeXHUKe IPaKTUYeCKU TOYHO
BOCTIDOM3BOJUT CTU/Ib MBIIIIEHUS] TPU COCTaBJeHUM (opMaibHBIX aBTOMAaTOB (TaKMX Kak MalliHa
TelopUHra, aBTOMaT MapkoBa U Jip.)

Copepixanue

Mpumep c ucnonb3oBaHMEM KOHEYHOTo aBToMaTa
iMnepaTtMBHasa nporpamma

[Mporpamma B aBTOMaTtHOM CTU/E

BblgeneHve wara astomarta B OTAE/IbHYH OYHKLNIO
Mporpamma c BHO 3a4aHHol Tabnuuel nepexonos
cnonb3oBaHMe 06bEKTHO-OPUEHTUPOBAHHBIX BO3MOXHOCTEN


https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B4%D0%B8%D0%B3%D0%BC%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0_%D0%A2%D1%8C%D1%8E%D1%80%D0%B8%D0%BD%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82_%D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%B2%D0%B0

Cdhepa npumeHeHus

NcTopua

CpaBHeHMe C MMNepaTUBHbLIM U NpoueAYPHbIM NPOrpaMMupoBaHuem
CBA3b C 06 bEKTHO-OPUEHTUPOBAHHbLIM NPOrpamMmmMmmnpoBaHuemM
CneunanusmpoBaHHble A3bIKU NPOorpaMmMmmnpoBaHusi

NMpumevaHua

Nutepartypa

CcblfiKn

CM. TaKxke

l'IpMMep C HCII0/Ib30BdHHUEM KOHEUHOI'0 aABTOMATA

[Tycts, K puMepy, TpebyeTcs HamucaTh Ha si3bike CHM TIPOTpaMMYy, YMTAOLIYIO M3 MOTOKA CTaH/[apTHOTO
BBO/]a TEKCT, COCTOSIILIUN W3 CTPOK, U [JIs1 Ka)KJOM CTPOKM IeyaTarollylo TepBoe CJI0BO 3TOM CTPOKU U
1epeBo/; CTPOKHU. $ICHO, UTO [jIst 3TOTO BO BPeMsl UTeHHS] Ka)K/IOM CTPOKHU CJielyeT CHadasa MpPOMYCTHUTh
1Ipo0esibl, eC/Iv TaKOBbIe eCTh B Hauasie CTPOKH; 3aTeM UMTaTh OyKBbI, COCTABJISIOILME C/IOBO, U ITeYaTaThb uX,
MOKa CJI0BO He KOHYUTCS (TO eCTh MO0 He KOHUMTCS CTPOKa, MO0 He OymeT BCTpeueH IMpOOe/bHBIN
CUMBOJT); HaKOHeIl, KOTJia TlepBoe CI0BO YCIeIIHO CYMTAaHO M HareyaTaHo, HeoOX0AUMO [JOYUTaTh CTPOKY
JI0 KOHI[a, HUUEero TpPH 3TOM He TeuaTas. BcrpetuB (Ha mo6oi (dase) ciMBOJI TIepeBo/ia CTPOKU, CeyeT
HareyaraThb IepeBo/] CTPOKH U TIPOZIO/DKUTE C Havasia. [Ipyu BO3HMKHOBEHUHU (OMSATh TakKu, Ha Jito0oi da3se)
CUTYyaLUU «KOHeL] (aiiia» cieayer peKpaTuTh padboTy.

MmnepatnBHasa nporpamma

[Tporpamma, pelmaroiijast 3Ty 3a/lady B TPaZAULIMIOHHOM UMITEPaTUBHOM CTHJIE, MOXKET BBITJISZIETh, HallPUMep,
TaK (s13b1K C):

#include <stdio.h>

int main() {

i int c; i
i do { i
i c = getchar();

! while (c == ' ") ¢ = getchar();

i while (c != ' ' && c != '\n' && c != EOF) putchar(c), c = getchar(); i
1 putchar('\n'");

E while (c != '\n' && ¢ != EOF) c = getchar();

i } while (c != EOF);

E return 0; |
P :

Mporpamma B aBTOMaTHOM cTUNeE

Ty ke 3afjauy MOXKHO peLIUThb, PUMEHHUB MBIIUIeHHe B TePMHHAX KOHEUHBIX aBTOMAaTOB. 3aMeTHM, UTO
pa3bop CTPOKW paszensieTcss Ha TPU (asbl: MPOIYCK JUAWPYIOMIMX MPo0OeoB, revyars CJI0Ba U MPOMYCK
CUMBOJIOB OCTaTKa CTpOoKu. Ha3zoBém 3ty Tpu ¢asel cocrosinusimu before, inside u after.

[TporpaMma Temnepb MOXKeT BBIIJIsZieTb, HallpuMep, Tak:


https://ru.wikipedia.org/wiki/%D0%A1%D0%B8_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82

#include <stdio.h>

int main() {
enum states { before, inside, after } state;
int c;
state = before;
while ((c = getchar()) != EOF) {
switch (state) {

case before:

if (c == '\n') putchar('\n');
else if (¢ !'= ' ') putchar(c), state = inside;
break;

case inside:
switch (c) {
case ' ':
state = after; break;
case '\n':
putchar('\n'), state = before;
break;
default: putchar(c);
}

break;

case after:

if (¢ == '\n') putchar('\n'), state = before;
}
}
return 0;
}
MNJIN TakK:

#include <stdio.h>
void (*state)(int);

void before(int c);
void inside(int c);
void after(int c);

void before(int c) {
if (c == '\n') putchar('\n'");
else if (c !'= ' ") putchar(c), state = inside;

}

void inside(int c) {
switch (c) {

case ' ':
state = after; break;

case '\n':
putchar('\n'), state = before;
break;

default: putchar(c);

}

void after(int c) {
if (¢ == '\n') putchar('\n'), state = before;

}

int main() {
int c;

state = before;
while ((c = getchar()) != EOF) {
state(c);
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return 0;

[

HecmoTpst Ha TO, UTO KOZ SIBHO CTasn 0ojiee AJIMHHBIM, Y HEr0 UMeeTCs OJJHO HeCOMHEHHOe JJOCTOWHCTBO:
yreHHe (TO eCTb BbI30B GyHKUMU getchar ( )) remeps BHITIOMHSIETCS POBHO B 0JHOM MecTe. Kpome ToroO,
Heo0X0/JUMO 3aMeTHTh, UTO BMECTO YeThIPEX LIMKJIOB, UCITOb30BABUIMXCS B TIPeJBIAYIIeH BepCUU, LUK
Terepb UCI0JIb3yeTCs TOIBKO OAUH. Teso LyKa (3a UCKIIUeHueM JeNCTBUN, BBITIO/IHSIEMbIX B 3ar0JI0BKe)
Tripe/iCcTaB/isieT cOOOM mIar aBTOMara, CaM >Ke ITUKJI 33/1aéT UK/ padoThl aBTOMATa.

[Iporpamma peanusyer

(MomenupyeT) paboTy KOHEUHOTO N % N % T %
aBTOMaTa,  M300paKEHHOrO  Ha

pucyHke. bykBoii N Ha puarpamme A %k 5

0003HaueH CHMBOJI KOHIIAa CTPOKM, = before

OykBoii S — cumBon mpobena,

OykBoii A — BCe OCTa/bHbIe ' '
CUMBO/Ibl. 3a OJUH 1lar aBTOMAT

JlelaeT  pOBHO OJWH TIepexo], B 3 Ak A, B
3aBUCUMOCTHU oT TeKyIero

COCTOAHHA W MPOUYHUTAHHOI'O CHMMBOJIA. HEKOTOPI:IE rnepexoabl COIIPOBOXXAAKOTCA I1€UdTbHO IMPOUYMTAHHOI'O
CHMBOJId; TaKKWeE I1epexo/ibl Ha JhuarpaMMe 0003HaUYeHbI 3Bé3AO‘JKaMI/I.

Crtporo cobmopath pasfiefieHWe Kojla Ha 00pabOTUMKHM OTAEMbHBIX COCTOSIHWM, BOOOIe TOBOps, He
obsi3aTenbHO. Bojiee TOro, B HEKOTOPBIX C/ydyasiXx CAMO TIOHSITHE COCTOSIHUSI MOYKET CKJIa/IbIBAaThCsA W3
3HAUeHUN HECKOJBbKUX TIepEMEHHBIX, TaK UTO Y4YeCTb BCEe BO3MOXKHbIE MX KOMOWHAIIMM OKa)KeTCs
MPaKTUYeCKW HEBO3MOXKHO. B paccmMaTpuBaeMoM TIpUMepe MOXKHO CIKOHOMUTbL O0BEM KOZa, eCiu
3aMeTUTh, UTO JEHCTBUS, BBHITIOJHIEMbIE TI0 CHMBOJY «KOHEI] CTPOKH», OT COCTOSIHUSI HE€ 3aBUCSIT.
[Tporpamma, SKBUBajIeHTHasl MPebIAYIIeH, HO HalMCaHHask C YUETOM TakKOro 3aMeuaHwsi, Oy/leT BhIIVISEeTh
TaK:

#include <stdio.h>
int main() {
enum states { before, inside, after } state;

int c;

state = before;

! while ((c = getchar()) !'= EOF) { i
E if (c == '\n') putchar('\n'), state = before, continue; E
i switch (state) { i
i case : i
i if (c !'= ' ') putchar(c), state = inside; i
' break; 1
i case : i
i if (c == ' ') state = after;

i else putchar(c);

i case : i
' break; i
: } i
Pl i
i return 0; i

BbigesieHne wara aBTomarta B oTA4e/IbHY0 (DYHKLUIO


https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Automata_that_prints_the_first_word_of_each_line.png
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82

OcHoBoroMararIMM B BbILIENPUBEAEHHON MpOrpamMMe SIBJISIeTCS MO-TIPE)XKHEMY UYETKOe BblZle/IeHHe KOJa,
OTBeYalolllero 3a Liar aBTomMara. ITO 0OCTOATELCTBO MOXKHO MOAUEPKHYTH elllé CU/bHee, eC/IU BblJeMUTh
111ar aBToMara B OTJe/IbHYIO (DyHKILHIO.

#include <stdio.h>
enum States { before, inside, after };

void step(enum States *state, int *c)
{
if (*state == before)
{
if (*c == '\n'")
putchar('\n'");
else if (*c !'= "' ")
*state = inside;

if (*state == inside)
{
if (fc == "' ")
*state = after;
else if (*c == '\n')
{
putchar('\n'");
*state = before;
}
else
putchar(*c);

if (*state == after)
if (*c == '\n'")
{

putchar('\n'");
*state = before;

}

int main() {
int c; enum States state = before;

while ((c = getchar()) != EOF) step(&state, &c);

return 0;

OTOT mpUMep Har/siJHO [JeMOHCTPUPYeT OCHOBHOE CBOMCTBO, Omarofapsi KOTOpOMy KOJ MOYKHO CUMTATh
0()OpMJIEHHBIM B CTHJ/IE aBBTOMaTHOT O TIPOr PaMMUPOBaHUS:

1. oTaenbHble Warv asTomarta BbINOJIHAKTCA B HENepeKkpbiBaoLWmMeca BpeMeHHbIe nepunoapl

2. e AVHCTBEHHbLIM CPeACTBOM Nepeaaun MHopmaLuy Mexay LaraMm ABASeTcs ABHO
onpefenéHHoe cocTosiHMe (B JaHHOM C/lydyae nepeMeHHast state)

Mporpamma c ABHO 3ajlaHHOW Ta6nunueu nepexonos

KoHeuHbIl aBTOMAT, Kak W3BECTHO, MOXKET ObITb 3alaH M Tab/iuileld mepexonoB. Boobiie roBopsi, Kop
IIPOrpaMMbl, MO/IE/TMPYIOIEH KOHEUHBIH aBTOMAT, BIIOJIHE MOXKEeT OTpa)kaTb U 3TO CBOWCTBO aBTOMaTa. B
cnenytoieli mporpamme MaccuB  the_table 3agaér Tabnuiy mnepexozoB. CTpoKu — TabMUIIbI
COOTBETCTBYIOT TPEM COCTOSIHHSIM aBTOMaTa, CTOJIOIbl — UMTaeMbIM CHMMBOJIaM (TIepBbIi cTojber; —
rpobes1, BTOPOM CTOJI0el] — ITIepeBO/i CTPOKH, TPETUM CTO/0el] — BCe OCTa/lbHble CUMBOJBI). Kaxkzmas
siuefika TaO/MUI[bI COEP)KUT HOMED HOBOI'O COCTOSIHHSI M TIpHM3HAK HeoOXOAWMOCTH TeuaTd CHMBOJa (B
TIPUBE/IEHHOM KOJIe MCIO/Ib3YIOTCSI OMTOBBIE TOJIsA /ISl SKOHOMUU TamsTH). KoHeuHo, B pea/bHOM 3asiaue



Morsia Obl ToTpeOOBaTbCsi Topa3io Oosee C/IOXKHAs CTPYKTypa TaOJUIbI, COflepyKailjas, Harpumep,
yKa3arequ Ha (GYHKUMMU 1711 BBITIOJHEHWsS] KakKux-TM0O0 AeNCTBUM, CBs3aHHBIX C IepexoJaMd, HO B
paccMaTprBaeMOM IPUMepe 3TO He HY)KHO:

#include <stdio.h>
enum states { before = 0, inside = 1, after = 2 };

typedef struct branch {
enum states new_state:4,
int should_putchar:4;

} branch;

branch the_table[3][3] = {
/* o "\n' others */
/* before */ { {before, 0}, {before, 1}, {inside, 1} },
/* inside */ { {after, 0}, {before, 1}, {inside, 1} },
/* after */ { {after, 0}, {before, 1}, {after, 0} }
}i
void step(enum states *state, int c) {
int idx2 = (¢ == ' ") 2 @ : (c == '\n') ?2 1 : 2;
branch *b = & the_table[*state][idx2];

*state = b->new_state;
if (b->should_putchar) putchar(c);
}

int main() {
int c; enum states state = before;

while ((c = getchar()) != EOF) step(&state, c);

return 0O;

Ncnonb3oBaHue 06 bEeKTHO-OPUEHTUPOBAHHbIX BO3MOXHOCTEM

Ecmu HCHOJIL?BY@MBIﬁ A3BIK MNMporpaMMHpOBdHUA noaaep>xuBaeT OG’LEKTHO—OPI/IEHTI/IpOBaHHble
BO3MO>XXHOCTH, JIOTHUYHO 6y,[[€T HWHKAICYJIMPOBATb KOHEYHBII aBTOMaT B O6’b€KT, CKPBIB A€Ta/Ik ped/ir3aljuu.
HaHpHMep, dHa/IOTUYHas IIporpaMMa Ha A3bIKe C++ MOXeT BBII/IAAETHh TaK:

#include <stdio.h>
class StateMachine {
enum states { before = 0, inside = 1, after = 2 } state;
struct branch {
enum states new state:4;
unsigned should _putchar:4;
}
static struct branch the_table[3][3];
public:
StateMachine() : state(before) {}
void FeedChar(int c) {
int idx2 = (¢ == ' ') 2 @ : (c == '\n') 2 1 : 2,
struct branch *b = & the_table[state][idx2];
state = b->new_state;
if(b->should_putchar) putchar(c);
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}i

struct StateMachine::branch StateMachine::the_table[3][3] = {
/* ! "\n' others */
/* before */ { {before, 0}, {before, 1}, {inside, 1} },
/* inside */ { {after, 0}, {before, 1}, {inside, 1} },
/* after */ { {after, 0}, {before, 1}, {after, 0} }

Y

int main()


https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BA%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/C%2B%2B

int c;

StateMachine machine;
while((c = getchar()) != EOF)
machine.FeedChar(c);

return 0O;

OTmeTHM, YTO B 3TOM IIpUMepPe Mbl WCIIOJB30BaIM [jisi BBOZA-BbIBOAA OubOmMMoTeKy sisbika CH, UTOOBI
n30exaTh TOSIBJEHUS] «IUIIHUX» (OTB/EKalOIIMX BHHUMaHWe) U3MeHeHUM B CpaBHEHUU C TpeJblyLIUM
IIPUMEPOM.

Cdepa npuimeHenus

ABTOMaTHOe MpPOrpaMMHpOBaHHe IIUPOKO MPUMEHSIeTCS TPU MOCTPOEHUM JIeKCUUeCKUX aHa/lIn3aTOpOB
(kmaccuueckre KOHEUHbIe aBTOMAaThl) M CUHTAaKCHUECKHMX aHA/IM3aTOPOB (aBTOMaThl C Mara3uHHOM
HaMHTbIO)[l].

Kpome Toro, MbliijieHre B TEpMUHAX KOHEUHBIX aBTOMATOB (TO eCTh pa30ueHue UCTOTHEHUS POrpaMMbI
Ha waeu aemomama W Tiepefada WH(OpPMAIMK OT Iara K IIary 4epe3 COCTOsIHWE) HEOOXOAWMO TIpH
MTOCTPOEHUN COOBITUMHO-OPUEHTUPOBAHHBIX MPUJIOKEHWH. B 3TOM c/lyuae TporpaMMHpOBaHUE B CTHJIE
KOHEUYHBIX aBTOMATOB OKAa3bIBaeTCs eJUHCTBEHHOW a/bTePHAaTHBOW TOPOKAEHWI0 MHO>KeCTBa IPOLIeCCOB
WJTU TIOTOKOB yTipaBJieHus (TpefioB).

UYacTo MoHATHe COCTOSIHUM U MallMH COCTOSIHUM WCMOJb3yeTcsl A/ cielu@ukanyy nporpaMM. Tak, npu
MIPOEKTUPOBAHMHU TIPOrpaMMHOr0 obecrieuenusi ¢ momoipbio UML asist onucaHvs moBefieHUsi OOBEKTOB
WCIT0/Ib3YIOTCS IarpaMmbl cocTosiHuM (state machine diagrams). Kpome Toro, siBHOe Bbifie/ieHre COCTOSIHUM
WCIIO/b3YeTCs B ONMCAHUU CeTeBBIX MPOTOKOJIOB (CM., Hanipumep, RFC 793[2]).

MpllsieHMe B TepMUHaxX aBTOMAaTOB (LLIArOB M COCTOSIHWM) HAXOJUT IpPUMeHeHWe W TIpU OMUCAHUU
CeMaHTHKM HEKOTOPBIX $3bIKOB IMpOrpaMMMpoBaHus. Tak, MCIIOHEeHHe MporpaMmbl Ha sisbike Pecan
TIpeZicTaBiisieT co0OM TMOCIe0BaTe/TIbHOCT M3MeHeHUH 1o/isi 3peHus Pedan-MalivHbl UM, WHaYe roBOpS,
1oc/e[j0BaTe/IbHOCTD 11aroB Pedasn-aBTomMara, COCTOSIHUEM KOTOPOTO SIBJISIETCS COOepICUMOe NOAs 3peHuUst
(mpow3sBosibHOe Pedan-BelpakeHue, He CcoZieprkalliee epeMeHHbIX).

MexaHu13M TIPO/IO/DKEHUH si3bIKa Scheme fy1s cBoeli peanu3aliuu Takke TpeOyeT MBIIIIEHHsI B TEPMHUHAX
COCTOSHMM U ILaroB, HECMOTPS Ha TO YTO caM si3bIK Scheme HMKOMM 00pa3oM He SIBJISIETCSI aBTOMAaTHBIM.
Tem He MeHee, uTOObI 00eCreUMTb BO3MOXKHOCTH «3aMOPKHUBAHUS» NPOOONNHCEHUsl, TIPUXOAUTCS TIPU
peasiM3aliii BBIUMC/IUTETBHON MO/ieNn si3bika Scheme o0beUHSTL BCe KOMIIOHEHTBI CPe/ibl MCITOTHEHUS],
BKJIFOUAsi ChUCOK Oelicmautl, Komopble 0CManoCh 8bINOAHUMb O/151 OKOHUAHUSL 8bIYUC/AEHUl, B eJUHOe LIeJIoe,
KOTOpOe TakXe OObIUHO HasbIBaeTcsi npoodosdceHueM. Takoe npodosdiceHue OKasbIBAaeTCsl COCTOSHUEM
aBTOMATa, a IPOLIeCC BBIMOJHEHHUSI MPOrpaMMbl COCTOMT M3 IIAroB, KaX[blid W3 KOTOPBIX BBIBOJUT
ciefyrollee 3HaueHHe NPOO00NCeHUs U3 TIPe/IbIAYILEro.

Anekcanap OJuioHrpeH B cBoeil kuurel®) ommchiBaeT Tak HasbiBaeMblii BeHcKuil Memod OIMCAHWSI
CeMaHTUKU SI3bIKOB TTPOr'PAMMUPOBAHUSI, OCHOBaHHBIH 1[e/TMKOM Ha (hopMa/ibHbIX aBTOMarax.

B kauecTBe 0JJHOr0 U3 MPHUMEPOB NIPUMeHeHUs] aBTOMAaTHOM MapaZiurMbl MO>KHO Ha3BaTh cuctemy STAT [1]
(https://web.archive.org/web/20080202163122/http://www.cs.ucsb.edu/~seclab/projects/stat/index.html); 3Ta
cUCTeMa, B YaCTHOCTH, BKJIFOUaeT BCTPOeHHbIN si3bIKk STATL, UMeroii UuCTO aBTOMaTHYIO CEMaHTHKY.

Cy11ecTBYIOT TakKe Tpe/I0)KeHUs IO MCIO0Jb30BaHHWIO aBTOMAaTHOrO TPOrpaMMMPOBAHUSI B KauecTBe
YHUBEPCA/JILHOTO TOJX0/a K CO3[aHWI0 KOMITBIOTEDHBIX MPOrpaMM BHE 3aBUCMMOCTH OT MpeJMEeTHOMH
o6macti. Tak, aBTopbl CTaThil®! yTBEp)KIAIOT, UTO ABTOMATHOEe MPOrpaMMUPOBAHHEe CIIOCOBHO ChIrpaTh
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B9%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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POJIb JIeTeHAapHOM cepeOpsIHOM ITy/IH.

HcTopus

Haubonee panHue ciayyad TPUMEHEHUs MapaJiIirMbl aBTOMATHOTO TMPOrPaMMHUPOBAHUSI OTHOCATCS, ITO-
BUJUMOMY, K TIPEJIMETHBIM 00/1acTsIM, B KOTOPBIX HapaboTaHa aJrOpUTMUYeCKasi TeOpPHsl, OCHOBaHHas Ha
TEOPHH aBTOMATOB, M TIPEX/E BCEr0 — K aHaIM3y TEKCTOB Ha (opMaibHbIX sBbikax.l! B kauectse ofHO#
13 HarGo/Tee paHHKX paboT Ha Ty TeMy MOXKHO Ha3Bath cTaTbi0.2]

OfHUM 13 MepBbIX YIOMUHAHUMN UCII0/Ib30BaHUS TEXHUKU aBTOMAaTHOTO MPOrpaMMHUPOBAaHUs He3aBUCHMO
OT TeOpeTHUYeCKUX HapabOTOK, OCHOBAaHHBIX Ha KOHEUHBIX aBTOMATax, sIB/IsleTCsl CTaThbsi [IuTepa Haypa.[G] B
3TOM CTaThe aBTOP Ha3biBaeT MPUMEHEHHBIM MOAXO0J «MOJX0/0M MailmHbl ThtopuHra» (Turing machine
approach), HO pea/ibHO HUKaKasi MalllMHa ThIOPDUHTA B CTaTbe He CTPOUTCS; IPUBEAEHHBIN B CTaTbe MOAXO0[
Y[, 0BJIETBOPSIET BhILLICIIPUBENEHHOMY OIlpe/ie/IeH|I0 aBTOMAaTHOI'0 IPOrpaMMHUpPOBaHUs.

CpaBHeHMe C UMIIePaTUBHBIM U MPOLeAYPHBIM
NMporpaMMHUpoOBaHNeM

[ToHsATHE COCTOSIHMSI TIPOrpaMMbl He SBJSIETCS SKCKIIO3MBHOW  OCOOEHHOCTBIO  aBTOMAaTHOTO
rporpaMMHpOBaHus. Boo0biije roBopsi, COCTOSIHMe BO3HUKaeT TP BBLITIOJHEHUU 000U KOMITbIOTepHOM
MpOrpaMMbl U TIPE/ICTaB/IsIeT COO00M COBOKYITHOCTb BCell MHQOpPMAI[MK, KOTOpasi BO BPeMsl MCIIOTHEHUSs
MOJKeT U3MeHsThCs. Tak, COCTOSTHUE TPOrPaMMbI, BHITIOJTHEHHOW B TPaJULIMOHHOM UMIIEPaTUBHOM CTHUJIe
COCTOUT U3

1. COBOKYIMHOCTN 3HAYEHUI BCEX rM0GasIbHbIX nepemMeHHbIX 1 coaePXXNMOoro AMHaMMLIeCKOVI
namMAaTn

2. COAEPXNUMOro perncTpoB 06LLEro Ha3HaYeHUA
3. cofepXXnumMoro cteka (Bk/itoyas agpeca BO3BPaToB U 3HAUYEHUSA NNOKasTbHbIX NepeMeHHbIX)
4. TekyLero 3Ha4eHns CYETUMKA KOMaH, (TO eCTb TeKyLein No3uumm B Koge nporpamMmmbl)

CocTaBHbIe YaCTH COCTOSIHUSI MOYKHO Pa3[ieNiiTh Ha IBHbIE (Takve Kak 3HauyeHUsl IePeMeHHbIX) 1 HesiBHbIe
(azpeca BO3BpaToB U 3HAUEHHE CUBTYMKA KOMaH[I).

B KoHTeKcTe BBe/IEHHBIX OTpejie/ieHHi rporpaMmy, oopMIeHHYI0 B BU/e MO/le/idi KOHeYHOT'0 aBTOMara,
MOKHO CUMTaTh YaCTHBIM CJlyyaeM HMIIepaTUBHOM IpOrpaMMbl, TaKUM, B KOTOPOM pOJib HesIBHOU
COCTaBJISIIOLIEN COCTOSIHUS CBeZleHa K MUHUMYyMY. EC/i paccMOTpeTh aBTOMaTHYH ITPOrpaMmy B MOMEHThI
Hayasia Ouepe/IHOTO Illara aBToMaTa, TO COCTOSIHUS TIPOrPaMMbl B 3TH MOMEHTbI OylyT pa3inyuaThbCsi TOIBKO
SIBHOM COCTaBJISIFOIIE. DTO 00CTOSITE/IECTBO CYILI[ECTBEHHO YITPOIAeT aHau3 CBOMCTB TTPOTPaMMBI.

CB#A3b € 00beKTHO-OPHEHTHPOBAHHBIM MPOTrPaMMHPOBaHHEM

B Teopun 00bEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMHUPOBAHMUSI CUMTAETCS, UTO 00BEKT NMEEeT BHYTPEHHee
COCTOSIHME ¥ CIOCOOeH IM0/ydyaTh COOOLIeHWsA, OTBeUaTb HAa HUX, OTIIPABJSATH COOOILEHHUs [Pyrum
obbekTaM u B Tiporjecce 00pabOTKM COOOIMeHWI W3MeHSTh CBOE BHYTpeHHee cCOCTOsiHMe. boree
nIpUO/I’KeHHOe K TIPAaKTHKe MOHSATHE 8bI308d Memood 06seKma CUNTAeTCsi CHHOHUMOM TIOHSITHSI OmnpasKu
coobujeHus obwvekmy.

Takum 06pa3oM, C OIHOW CTOPOHBI, 00OBEKTHl B 00BEKTHO-OPUEHTUPOBAHHOM MPOrPAMMUPOBAHUU MOTYT
paccMaTpuBaThCs KaK KOHeuHble aBTOMaTh! (UJM, eC/Id YTOQHO, MOJie/Id KOHEUHbIX aBTOMaToB), COCTOSIHUE
KOTODBIX TIpe/ICTaB/isieT CO00M COBOKYMTHOCTh BHYTPEHHUX TI0JIel, B KaueCcTBe jKe Illara aBToMaTra MOTYT


https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B1%D1%80%D1%8F%D0%BD%D0%BE%D0%B9_%D0%BF%D1%83%D0%BB%D0%B8_%D0%BD%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%80,_%D0%9F%D0%B8%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0_%D0%A2%D1%8C%D1%8E%D1%80%D0%B8%D0%BD%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

paccMaTpUBaThCS OJMH WJIM HECKOJIBKO MeTOZIOB 00beKTa TMpH yC/IOBUHU, UTO 3T METO/[bl He BbI3bIBAIOT HU
camu cebs, HA APYT Ipyra HY MPSIMO, HU KOCBEHHO.

C [pyroil CTOpOHBI, OUEBH/HO, UYTO TIOHSITHE OOBEKTa IpejcTaB/sieT COOON y/auHbIA HWHCTPYMEHT
peasv3aliii  MOZeNd  KOHEYHOTrO aBTOMara. IIpy  TNpUMeHeHWM  TMapajurMbl  aBTOMAaTHOTO
IIPOrpaMMHPOBaHNsI B 00beKTHO-OPHEHTHPOBAHHBIX S3bIKaX OObIUHO MO/Ie/Id aBTOMAaTOB IPeZCTaBISIOTCS
B BH/Ie KJIACCOB, COCTOSIHUME aBTOMAaTa OMMCHIBAETCS BHYTPEHHUMHM (3aKPBbITBIMH) MOJIIMH KJlacca, a Ko
mara aBToMara oopmiIsieTCsl B BHZe MeToja Kijacca, TIPUYEM Takol MeTo[, CKopee BCEr0 OKa3bIBaeTcs
eJMHCTBEHHbIM OTKPBITHIM MeTOZIoOM (He CuuTas KOHCTPYKTOPOB M JIeCTPYKTOPOB), W3MEHSIOIIUM
COCTOsIHMEe aBTOMaTta. Jlpyrve OTKpBITbIe METO/bI MOTYT CIAYXKWTh /s To/ydeHus WHGOpMaLuu o
COCTOSHMM aBTOMaTa, HO He MeHsIOT ero. Bce BcromorarenbHble MeTOZAbI (HarpyuMep, MeTO/bI-
00paboTUMKK OT/Ie/IbHBIX COCTOSTHUIM WJIM UX KaTeropyuii) B TaKUX CIy4asx 0ObIUHO yOMPAOT B 3aKPBITYIO
JacTh KJlacca.

Cnenya/mM3vpoBaHHbIe SI3bIKU MPOrPaMMHPOBaHUSA

= HA3bIK NocnenoBarteNbHbIX PyHKUMOoHaNbHbIX cxem SFC (Sequential Function Chart) —
rpadpuyeckmnii A3blK NPOrpaMMUPOBaHUSA LLMPOKO UCMOSb3YETCS A1 NPOrpaMMNUpoBaHuns
NPOMbILLNIEHHBLIX SIOTNYecKux KoHTponepos PLC.

B SFC mporpamMma OINHUCBHIBAeTCs B BUJIE CX€MATUUECKOM I10C/Ie0BAaTeTbHOCTH II1aroB, 0O0beAWHEHHBIX
repexo/jJaMu.

= [IpakoH-CXeMbl — rpadomueckuii si3blk NporpamMmmmnpoBaHus, CNosib3yeTcs Ans
MporpamMmMMpoBaHusi B PaKETHO-KOCMMUYECKOW TexHMKe («BypaH», «Mopckoii cTapTs,
«Tononb»). CyllecTByeT 6ecnnaTHbiii [lpakoH-peaakTop.

= A3blk Pedpnekc (http://reflex-language.narod.ru/) — Cn-nogo6HbIl A3bIK NPOrpamMmmMmpoBaHms,
OPWEHTMPOBAHHbLIM Ha ONMCaHNE CNOXHbIX a/TOPUTMOB YNpaB/ieHNS B 3adadax
NPOMbILL/IEHHOM aBTOMaTU3aLNN.
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