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[TokazaHo, 4TO cXxeMa MPOHU3BOJILHOTO HTEPATUBHOTO ajroputMma (IPOrpaMMbI) MOMKET OBITh
peanu3oBaHa omHUM omepatopoM do-while, Temom KOTOpOro sBIsSETCS ONWH omepaTop switch,
“30MOP(HO pean3yIONIuil rpad nepexo0B KOHEYHOIO aBTOMAaTa, OCTPOSHHBIH (hOpMaiIbHO IO
YKa3aHHOW cXeMe. JTa peaju3allys Mpolle MoJydyaeMol MPU UCIIOIB30BaHUN MeTosia Amkpodra-
MaHHEI.

1. BBenenue

B pa6ore [1] Obi1a mpeaioxkeHa mapajgurmMa aBTOMaTHOTO TIPOTPAaMMHUPOBAaHUS, B paMKaX KOTOPOM
MOCTPOCHUE U pean3allisl alropuTMa BIMOJIHIETCS B BUJIE KOHEYHOI'O aBTOMaTa, 0a3upyrolerocs
Ha noHATHH "cocTostHue". B 9T0i# paboTe yka3zaHHBIN MOAXO0 OBLT MUCIIOIB30BaH MMPUMEHUTEIHLHO K
CUCTEMaM JIOTUYECKOTO YIPaBICHHS, B KOTOPBIX BXOJHBIE U BBIXOJHBIC BO3JEHCTBUS SBISIOTCS
JBOMYHBIMH IT€PEMEHHBIMHU.

B pabGote [2] sTOT moaxox ObUT pacmiupeH g OOCCTEUYECHHS BO3MOXHOCTH TIPOTPaMMHOM
peanu3anuu COOBITUMHBIX ('PEaKTUBHBIX'") CHCTEM, B KOTOPHIX B KaueCTBE BXOIHBIX BO3JICUCTBUI
no0aBlIeHbl COOBITHS, a BXOJHBbIE NIEPEMEHHBbIE U BBIXOAHBIE BO3ICHCTBHS peanu3yloTCs
GyHKIHASIMH.

s yKa3aHHBIX KJIACCOB CHCTEM BBIJCJIEHUE COCTOSHUM SBIISIETCS €CTECTBEHHBIM, TaK KaK OHU B
3HAYUTEIILHON Mepe ONPeAeSIIOTC (PU3NIECKUMH COCTOSTHUSAMH 00BEKTOB yrpaBiieHus [3].

JI1s1 BEIYMCIIMTENBHBIX aJITOPUTMOB BBIJICIICHHE COCTOSIHUM HE CTOJIb €CTECTBEHHO, OJIHAKO W IS
ATOTO KJIacca 3a7a4 aBTOMATHBIN MOAX0 MOKET OBITh MPUMEHEH [4].

Tako¥ Mmoaxo/1 MO3BOJIAET YHU(DHUIIMPOBATH MPOIIECC TOCTPOCHUS CTPYKTYPUPOBAHHBIX MPOTPAMM C
BU3yaJIU3aIlMeil UX COCTOSHUM, YTO UMEET Ba)KHOE 3HAYEHHWE OCOOCHHO /IS 1esieid oOydenwms [5].
D710 He yaaeTcst 00eCIeunTh MPU TPAJAUIIMOHHOM MPOIEAYPHOM MOIX0/Ie, TAaK KaK B HEM B Ka4eCTBE
0a30BBIX UCIIONB3YIOTCA MOHATHSA ""ycnoBue" u "aeiicTBue", a He ""cocTtosiHue".

HpOl"paMMBI, IIOCTPOCHHBIC HA OCHOBE SABHOI'O BBIJICIICHHUA COCTOHHI/II\/'I, Ha30BEM aBTOMAaTHBIMM.

[lcuxomormyeckre TpyaHOCTH [4], BO3HHMKAIOIIME TIPU  HEMOCPEACTBEHHOM  IOCTPOEHUH
ITOPUTMOB JIJISl BBIYUCIUTEIBHBIX 3a7a4 C MPUMEHEHUEM aBTOMATOB, CBSI3aHBbI, B YaCTHOCTH, C
HEMPUBBIYHOM peanu3anuel IUKIOB. DTH TPYAHOCTH TIPUBEIM K TOMY, 4YTO B pabdore [6]
ABTOMATHBIN MOAX0J ObUI MCIONB30BaH TOJIBKO ISl MOCTPOEHMSI OJTHOTO U3 aJIrOPUTMOB IOMCKA
MOJICTPOK, B TO BpeMsl KaK JIJIsl AECSTKOB IPYIHX aJrOPUTMOB, OIMCAHHBIX B 3TOI KHUTE, aBTOMAThI
HE TPUMEHSJIUCH HU NPHU aJITOPUTMHU3ALUHU, HU NIPU peaTn3aluu.
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Paznenum paccMaTprBaeMBblil KJIacC aqrOpUTMOB Ha JIBa MOAKJIAcCA: 0€3 MCIIOIb30BaHUS COOBITHIA
(BBIUMCIUTENBHBIC ANTOPUTMBI) W C UX HCHOJb30BaHWEM (COOBITUHHO-BBIUHUCIUTEIBHBIC
anroput™bl). Hactosimiass paboTa TOCBSIIEHa IEPBOMY M3 YKa3aHHBIX TOJKIAcCOB. B aTOM
nojkiacce OyeM paccMaTpuBaTh CXEMbl UTEPATUBHBIX AJTOPHUTMOB C OJHUM BXOJOM H OJHUM
BBIXOJIOM, B KOTOPBIX Yepe3 KaXIyl BEpIIMHY MPOXOTUT MYTh OT BXOJlda CXEMBI K €€ BBIXOIY
(OTCYTCTBYIOT HEAOCTH)KUMBIE BEPIIHMHBI 1 OCCKOHEYHBIC ITUKIIBI).

[Tokaxkem, 4TO cXeMy MPOU3BOJILHOIO MTEPATHUBHOIO aJrOpuTMa (IpOrpammbl), MPUHAJIEKAITYIO
ATOMY IOJKJIACCY, MOYKHO peain30BaTh OAHMM oriepatropoMm do-while, TeToM KOTOPOTO SIBISETCS
oauH oneparop switch. [Tocnenuuii nzoMmopdHo peanusyer rpad mepexo0B KOHEYHOTO aBTOMATa,
dbopMaIbBHO TIOCTPOEHHBI MO UCXOmHOHW cxeme. OTMeTuM, dYTO B OTJIIMYKME OT [2], B
paccMaTpuBaeMOM TOJKJIacce aJTOPUTMOB NIpPU peaju3aluy KakJOoro aBTOMara HCHOJIb3yeTcs
OJIMH oriepaTop switch.

DTa peanuzaius MpoIle MoaydaeMo Ipu TpuMeHEeHnH MeToia AmkpodTa-MauHbI [7,8], KOTOPHIi
TpeOyeT BBEIEHUSI COCTOSHUS JUIsSl KaXK/10M BEPIIMHBI HECTPYKTYPUPOBAHHOI CXEMBbI aJlfOpUTMA U
MPUBOJIUT K MOCTPOCHUIO €r0 CTPYKTYPUPOBAHHOM CXEMBI C YHCIOM BEpILIWH, OINpPEAeIsieMbIM
COOTHOILIEHUEM:

B=4y +30+2,

rae Y u O — KOJIMYECTBO YCJIOBHBIX M OMNEpPATOPHBIX BEPUIMH B HECTPYKTYPUPOBAHHON cCXeme
aJIropuTMa, COOTBETCTBEHHO.

[Tonxo K CTPYKTYpUPOBAHUIO MPOTPAMM C HCIIOIH30BaHHEM OyIEeBbIX MPU3HAKOB [8] B HacToOsIIeH
paboTe He paccMaTPUBAETCS, TaK KaK OH SIBIISIETCS 3BPUCTUICCKIM.

2. U310:xeHHE MeTOAA

Hwxe n3naraercs MeTOJl MOCTPOEHHS MO CXEME HUTEPaTHBHOIO ajlroputma (mporpammsbl) rpada
IIEPEX0/I0B, MO KOTOPOMY, B CBOIO OYEpPEdb, CTPOMUTCS CTPYKTYpUPOBAaHHAs IpPOrpaMma,
ABJIAIOIIAsACA aBTOMAaTHOM. Eciy 3amaH TeKCT mporpammsl, TO AJIs NMPUMEHEHHS IperIaraeMoro
MeTOAa HEOOXOIMMO IPEABAPUTENBHO MOCTPOUTH €€ CXeMY C "PacKpBITBIMU" LHUKIAMH, KOTOPYIO
HA30BEeM TPaIULIMOHHON. OHAa MOKET OBITh KaK CTPYKTYPUPOBAHHOM, TaK U HECTPYKTYPHPOBAHHOM.

MeTOI[ COCTOUT U3 3TAIOB, NCPCUUCIICHHBIX HUKC.

1. Ucionb3yss moOAaXoAa, TMpeUIoKEHHBIH B pabore [9] nans anmapaTHBIX —peanu3anuil  cxem
QITOPUTMOB, B 3aJIaHHYIO0 CXeMy B 3aBHCHMOCTU OT BBIOPAHHOTO JJISi €€ 3aMEHBI THIIa aBToMara
(Mypa nnn Muin) BBOASTCSI IOMETKH, COOTBETCTBYIOIIIME HOMEPAM €ro cocTosHUM. [Ipu aTom nist
aBTOMATOB OOOMX THUIIOB HAYaJbHOW M KOHEYHOH BepIIMHAM CXeMbl NpucBanBaercst Homep 0, uTo
oOecrieunBaeT nocrpoeHue "3aMmkuyroro" rpaga nepexoznos. IIpu mocrpoenun aBromata Mypa k-ii
IpyNIE COEINHEHHBIX IOCIEN0BATENBHO ONEPATOPHBIX BEPUIMH (OHA MOXKET COCTOSATh TaKXKe U U3
OJTHOW BepIIMHBI) mpucBanBaetcs Homep k. [Ipu moctpoennn aBromara Muim COOTBETCTBYIOIIMNA
HOMEp IpPUCBAaMBAETCA TOYKE, CIEAYIOLIEW 3a IOCIEOHEN M3 IOCIEI0BATEIbHO COEIMHEHHBIX
ONEpPAaTOPHBIX BEPUIMH TIPYyNIbl, NPUYEM YKa3aHHbIE TOYKM JJIS PA3IUYHBIX IPyNI MOTYT
COBMaJaTh. JTO MPUBOAMUT K TOMY, YTO aBTOMAT MMUJIM UMEET YMCIIO COCTOSHUMN, HE IIPEBBILIAIOIIEE
UX YUCIIO B 9KBUBAJEHTHOM aBTOMaTte Mypa.

Homepa, npumeHsiemMble I TOCTPOCHUS aBToMaTa Muiin OyzieM yKa3bIBaTh Ha CXEME aJITOPUTMA B
ckoOKax, a Homepa JJIs MOCTpoeHus aBToMara Mypa — 6e3 CKOOOK.

Ucnonp3dyemass HyMepanusi HadaJbHOM W KOHEYHOM BEpIIMH OTJIWYAETCS OT IMPUHIATON B
paborax [7,8], rae 3TUM BepIIMHAM MPUCBAUBAIOTCS Pa3IMYHBIE HOMEPA, a TMOJYYAIOIIHICS TPH
3TOM rpad Nepexo10B pa30MKHYT.

2. O6ecrieuenne "3amkHyTOCTH" Tpada TepexoJOoB W BBIOpaHHAs CTaHAAPTHAs MPOTPaMMHAs
peanu3alysi MOTYT TIPUBECTH K HEOOXOAMMOCTH BBEACHUS JOTIOTHUTEIBHOTO COCTOSHHUS (KaK ISt
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aBToMaroB Munu, Tak U JJIs aBTOMaTtoB Mypa), eciii cxema ajJropuTMma COACPKHUT KOHTYp 0e3
OTEpaTOPHBIX BEPIIUH U MIOMETOK JIPYTUX COCTOSHUM.

3. B ciayuae moctpoenusi aBToMata Muiid B cxeme alropuTMma 3a cHeT TyOnupoBaHUS HEKOTOPBIX
OTEpAaTOPHBIX BEPUIMH YMEHBIIACTCS YHCIO TOYEK, CIEAYIOIIUX 3a HUMH, 4TO oOecrnedyuBaeT
COKpAIl[EHHE YUCIIa COCTOSHUI aBTOMaTa 3TOro THIIA.

4. B cxeme mporpaMMbl BBIICNAIOTCS MYTH MEXIY CMEXKHBIMH TOYKAMU (ITOMETKaMH), BKJIIOYas
MyTH HAYMHAIONIMECS W OKAHYMBAIOIIMECSd B OJAHOM M TOW ke Touke. g Kaxaoro mnyTu
BBIMHCHIBAIOTCS YCJIOBUSA MEPEX0/ia U BBIMOIHIEMbIE NPU 3TOM JeicTBUs. Ha ocHOBE BBIJEIIEHHBIX
COCTOSIHMH M TIEpeX0/10B (BKJIFOYAs IETJIM) CTPOUTCS rpad Mepexo 0B aBTOMaTa BEHIOPAaHHOTO THUIIA.

5. IlocTpoennsiit Tpad mepexomoB n3oMop(hHO peanu3yeTcsi ¢ MOMOIILI0 orepaTopa switch si3pika
Cu Win ero aHayiora u3 JIPyTrux si3bIKOB IPOTPAMMHUPOBAHHSL.

6. [Tony4yeHHslid ¢GparMeHT TpOrpamMMbl HUCIIOJIB3YETCsl B KadecTBe Tena omepatopa do-while,
YCIIOBHEM BBIXOJIa U3 KOTOPOH SIBIIIETCSI HAX0XKICHHE aBTOMaTa B cocTOsTHHH 0.

[Ipu HEOOXOMMMOCTH TIOCNIC TOJIydeHHsI Trpada IMepexoJ0B MO HEMY MOXET OBITh TOCTpOCHa
CTPYKTYpPHpPOBaHHAsI CXeMa MPOTPaMMBbI, COOTBETCTBYIomas orepatopy do-while, Teno kortoporo
n3oMopHO Tpady Mepexog0B U COACPKUT AemHppaTop cocTOSHUE. CXEMBbI ¢ TAKOW CTPYKTYpOM
HA30BEM aBTOMATHBIMHU.

B oTnenpHBIX cilydasix B MOCTPOCHHOW CXEME MOXKET OBbITh YMEHBIIEHO YHUCJIO BEPIIMH 3a CYET
MOTEPH YKa3aHHOTO H30Mopdu3Ma (HO HE CTPYKTYPHUPOBAHHOCTH), TIO aHAJOTHH C TE€M, KaK 3TO
BBITIONIHsIETCSL B pabote [10] mist cxeM, moCcTpoeHHBIX MeToaoM AmKpodTa-MaHHBI, C TTOMOIIBIO
nepexo/ia K peKypCUBHBIM CTPYKTYPUPOBAHHBIM CXEMaM.

3aBepiIvB U3JI0KEHUE METO/a, OTMETHUM, YTO MOJAXOJ, ONMHMCAHHBIA B padore [9], COCTOUT TOJIBKO
13 MEPBOT0 U YETBEPTOTO ITAIOB.

C moMomIpIo MpeaaraeMoro MeTo/ia B HaCTOSIIEH padoTe perratoTes ABe 3a/1a4n: MPeoOpa3oOBaHHe
TPAAUITMOHHBIX TIPOrpaMM (OOBIYHO CTPYKTYPHUPOBAHHBIX) B aBTOMAaTHbBIE (mpumepbl 1-5) u
npeoOpa3oBaHUE HECTPYKTYPUPOBAHHBIX CXEM aJITOPUTMOB B aBTOMAaTHBIE (TTpUMEPHI 6—12).

Ilepeiinem K pacCCMOTPEHMIO ATUX 3a/ad.
3. IIpeoOpa3oBanne TPAAUIHMOHHBIX POrPaMM B ABTOMATHbIE

IMpumep 1. 3agana nporpamMma nNoucka MakKCUMyMa B OJTHOMEPHOM MacCHUBE:

void main(Q)

enum {n=81%;
int a[n] = { 44, 55, 12, 42, 94, 18, 6, 67 } ;
int max = a[0] ;
int i
for( i = ;< n; i+t)
if( a[i] > max )
max = a[i] ;

U 10 Hell TpedyeTcsl MOCTPOUTh MPOrpaMMy, COOTBETCTBYIOIIYIO aBToMaTy Mypa.

Cxema »3TOW mWporpaMmbl, B KOTOpOW ©0€3 CKOOOK yKa3aHbl IIOMETKH, COOTBETCTBYIOIIHE
COCTOSIHUSIM aBTOMaTa Mypa, npuBejieHa Ha puc. 1.



Cxema aJropuTMa MoucKa MakCHMAIIbHOTO
3HAYEHHUs B OJJTHOMEPHOM MacCHBE.
a[] - maccuB;

0 (0) ( ‘/\ N - KOJIMYECTBO 3JIEMEHTOB B MACCUBE;
i - CUETUHK LIUKIIA;
max - TeKyIlee MaKCHMaJIbHOE 3HAUCHHE;

k- 0003HaYEHHS COCTOSIHUI SKBUBAJICHTHOTO aBTOMaTa Mypa,
(m) - 0003HaYEHHsT COCTOSIHMN IKBUBAJICHTHOTO aBTOMara Muu.

‘ max = a[0] ‘

Puc. 1

I'pad mepexomoB aBTOMaTa Mypa C YeTBHIPbMS BEpIIMHAMH, I[OCTPOEHHBIH MO 3TOH CXeMe,
npuBeeH Ha puc. 2. Ha 3ToM rpade momMeTkr HEKOTOPBIX Iyr YHpPOILEHb! (BBIYEPKHYTHI) 332 CUET
BBEJICHHUS NPUOPUTETOB W MOMETKH "uHaue". IlomeTka MeTnum HCKIIYeHa, TaKk Kak el mnpu
IPOTPaMMHOM pean3aliyi COOTBETCTBYET orepaTtop break.

J
_
A 1
l:izn
uHaye
( 1 N
i< 1] < max
max =a[0];i=1
2 :/(j//njE(a[i] > max)
y
2
max = a[i]
A 1
2 :/(j//njf(a[i] > max) v
3 I
e
l:izn

: i< ] < max

Puc. 2

Hcnonb3ys 3TOT rpad nepexo1oB, IOCTPOMM aBTOMATHYIO IPOrpaMMy TpeOyeMoro TUMa:

void main()

int y =0 ;

enum {n=81%;:

int a[n] = { 44, 55, 12, 42, 94, 18, 6, 67 } ;
int max ;

int i ;

do

switch( vy )
{



|
=)
o/
<
1
(@)

if( a[i] > max )
else
break ;

case 2:
max = a[i] ; y
break ;
case 3:
i++ ;
if( 1 >=n) y =0 ;
else
if( a[i] > max ) y =2 ;
break ;

<K<
1 n
w

1
w

}
whileCy =0 ) ;

IIpumep 2. Ilo mporpaMme, NpPUBEIEHHOW B MpEABIAYIIEM IPUMEpPE, MOCTPOUTH IPOrpaMmy,
COOTBETCTBYIOILYIO aBTOMAaTy Muin.

Hcnonb3yst MOMETKH, YKa3aHHbIE Ha pHC. | B CKOOKax, MocTpouM rpad rnepexoaoB apromata Muu
C TpeMsl COCTOSIHUSIMU (puc. 3).

( 0 )
L + J
max =a[0];i=1
l1:i2n
4 1 A

’ [l] > max HHaye

max =ali] i< i< max

R
L
Puc. 3

Hcnonb3ys 3TOT rpad nepexo1oB, IOCTPOMM aBTOMATHYIO IPOrpaMMy TpeOyeMoro TUIa:

void main()

int y =0 ;
enum {n=81%;:
int a[n] = { 44, 55, 12, 42, 94, 18, 6, 67 } ;
int max ;
int i ;
do
switch( vy )
{
case O:
max = af0] ; 1 =1 ; y =1 ;
break ;
case 1:
if(C i >n) y =0 ;
else
if( a[i] > max )
{ max = a[i] ; y=2;%
else y =2 ;

break ;



case 2:
i++ y=1;
break ;

}
whileCy =0 ) ;

IIpumep 3. [Ipeobpazyem cxemy mporpammbl Ha puc. | ¢ IeIbI0 MOJydeHUs aBToMara Muim C
JIBYMsSI COCTOSIHUSIMM M TIOCTPOMM IO 3TOM CXeMe aBTOMaTHylo mporpammy. Jlius storo
MpOTyOJIMpyeM ONEepaTOPHYIO BEPIIMHY ¢ ToMeTKou "i++" (puc. 4).

‘ max = a[i] ‘

| y
‘ i+ ‘ ‘ i++

[ \
Puc. 4

Cxeme mporpamMMbl Ha pHC.4 COOTBETCTBYeT rpad mMepexoaoB aBToMara Muim ¢ AByMs
COCTOSIHHSIMU (puc. 5).

( 0 )
.
1
Lisn max =a[0];i=1
y
S

HHaye

% Sy (L) P P Ty

max =afi]; i+ + g

Puc. 5
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[IpuBemeM TEKCT aBTOMATHOW MpOTrpaMMBbI, TIOCTPOSHHOM Ha OCHOBE Tpada TMepexo/IoB,
n300pakeHHOTO Ha pucC. 5:

void main()

int y =0 ;
enum {n=81%;
int a[n] = { 44, 55, 12, 42, 94, 18, 6, 67 } ;
int max ;
int i;
do
switch( vy )
{
case O:
max = af[0] ; i =1 ; y=1;
break ;
case 1:
ifCi >n) y =0 ;
else

if( a[i] > max )
{ max = a[i] ; i++ ; }
else

i++ ;

break ;

3
whileCy =0 ) ;

IIpumep 4. 3agana nporpamMma rovcka MaKCUMyMa B IBYMEPHOM MacCHBE:

void main()

enum {m=2,n=4%;
int a[m][n] = { 44, 55, 12, 42, 94, 18, 6, 67 } ;
int max = a[0][0] :
int i, J ;
for( i =0 ;1 <m; i++)

for( J =0 ; J <n; j++)

ifC a[il[J] > max )
max = a[i]1[j] ;

U 110 Hel TpedyeTcs HOCTPOUTh IPOTrPaMMy, COOTBETCTBYIOLIYIO aBTOMATy MUIIH.

Ecnu mo cxeme 3Toi mporpamMMbl MOCTPOUTH rpad mepexoioB aBTomMara Mwuiu, TO OH Oyaer
coJiepKaTh YeThIpe BepIIUHBIL. J[yOinpoBaHue onepaTopHOil BEpIIUHBI ¢ TOMETKOH "j++" mpuBOAUT
K IIOCTPOEHMIO CXEMBI IIPOTrPAMMBbI, IPUBEEHHON Ha puc. 6.



i<m
i) (0)

i++

\ e \ \ e \

Puc. 6

Ota cxeMa peasimzyercs rpad)oM Iepexoa0B aBTomara Muiu ¢ Tpemsi COCTOSTHUSIMH (puc. 7).
( 0 )

.

WHa4de 1
max =a[0][0];i=0

T
_—
e

HnHaye
enlfmems) ) < Jfo )
jHt max =a[i][j]; j++
Puc. 7
[IpuBemeM TEKCT aBTOMATHOW MpOrpaMMBbI, TIOCTPOSHHOM Ha OCHOBE Tpada TMepexo/IoB,
n300pakeHHOTo Ha puc. 7:

void main()

int

y=0;

enum {m=2,n=4%;
int a[m][n] = { 44, 55, 12, 42, 94, 18, 6, 67 } ;
int max = a[0][0] :
int i, J ;
do

switch( y )

{

case O:
i =0 ; y=1;

break ;



case 1:
ifC i <m) {1=0; y
else y
break ;
case 2:
if(j >=n) { i++ ;
else
ifC a[il[g] > max )
{ max = a[i10] ; J++ ; }

else

<
1
'_\

-

J++
break ;

3
whileCy =0 ) ;

IIpumep 5. ABromar Mwiu, rpad nEpexoiOB KOTOPOro TMpHBEIEH Ha puc. 7, MOXKHO
JIEKOMIIO3UPOBATh HA JiBa aBToMara Mwuiu, kotopeie 0603HauuM AO u Al. Kaxapiit u3 aBTOMaToB
coJlep>KUT 1o Ba coctosiHus. [Ipu 3Tom aBToMat Al BiokeH B aBTomat A0 (puc. 8).

A0 [ 0 ) Al ( 0 )
1 J L i 1 J
i>m =0 1:j2n 'j=_0
\ ! D a ! A
Al
WHa4ye
— (ofbmmensr) | <o me)
i 2 max =a[l0L 77
Puc. 8

Ota cucTeMa B3auMOCBSI3aHHBIX aBTOMATOB MOXET OBITh PEAIM30BaHA BIOKEHHBIMH OIEpaTOpamMu
switch. Onnako "Oosee wu3oMopdHOI" sBIgeTCS mNporpamMma, B KOTOPOW KaXAblii aBTOMAT
peanu3yercst OTAEIbHON PyHKIUEH:

int y0
int yl
enum {m=2 =41} ;

int a[m][n] = { 44, 55, 12, 42, 94, 18, 6, 67 } ;
int max ;

int i, J ;

void main()
max = a[0][0] :
d

OAO O ;
while( yO '= 0 ) ;

void AOQ)
switch( y0 )
{

case O:

i =0 ; yo =1 ;
break ;
case 1:

ALQ ;

ifCyl ==0) i++

else

ifC i >=m) y0
break ;

}
}

void A1Q)
{

1
o

switch( y1 )
{
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case O:
J=0; yl =1 ;
break ;

case 1:

if(j >=n) yl =0 ;
else
if(C a[i]l[J] > max )
{ max = a[i10] ; J++ ; }

else

J++
break ;

}
}

Kak ormernn crynent kadenps! "Komnbiorepusie Texnonoruu" CIIGIMTMO (TY) Maxkapos H.C.,
QITOPUTM TIOMCKAa MAaKCHMMyMa B MAacCHBE MPOM3BOJIBHON Pa3MEPHOCTH MOXET OBITh pear30BaH
aBTOMaTOM MWK C JIBYMSI COCTOSIHUSIMH, €CIIH PacCMaTpHBAaTh MAacCHB JIIO0OOM pa3MEpPHOCTH Kak
OJHOMEPHBI.

IIpumeHss npennaraeMslid MOAXOM IS peanu3aluy anropurma JIenkeTpsel, IpeIHa3HauyeHHOrO I
MOUCKA KPAaTYaWIINX PACCTOSIHUNA B MOJIOKUTEIILHOM B3BELICHHOM rpad)e OT BEPIIUHBI C HOMEPOM
HOJIb IO BCEX OCTAJIBHBIX BEPIIMH, YJAETCSl MOCTPOEHHYIO TPAAULMOHHO CTPYKTYPHUPOBAHHYIO
porpaMMy, COAEpIKallyro UK for, B KOTOPBINA BIOXKEHBI JIBa TaKUX K€ IMKIIA, IPeoOpa3oBaTh B
ABTOMATHYIO IIPOrpaMMy, COCTOSIIYIO U3 OJHOM KoHCTpykuuu do-while, Teom KoTopoii siBisieTcs
KOHCTpYKIUs switch, peanusyromas aBromar Muiu ¢ 4eThIpbMs cocTossHUsIMU [11].

B 3akmioueHue 3Toro paszena paboTsl OTMETHM, YTO M3JI0KEHHBIN TOIX0/1 HATOMUHAET U3BECTHBIN
metoa AmkpodTta-ManHsI [7], mpeqHa3HAUYCHHBIN 17151 CTPYKTYPUPOBAHUS HECTPYKTYPHPOBAHHBIX
IIPOrpaMM, KOTOPBIM IO 3TOH NpHUYMHE (B OTJIMYME OT MPEUIaraéMoro) K CTPYKTYpHUpPOBAaHHBIM
IIporpaMmaM He IPUMEHSAETCS.

4. TIpeoOpa3oBaHue HECTPYKTYPUPOBAHHBIX CXEM AJITOPUTMOB B ABTOMATHbIE

[Ipennaraemplii MOAXOJ TPU CTPYKTYPUPOBAHUHM HECTPYKTYPUPOBAHHBIX CXEM aJTOPUTMOB
aBisiercs Oojyiee 3(P(PEKTUBHBIM 1O CpaBHEHHUIO € MeToJoM AmkpodTa-MaHHBI BBUAY SBHOTO
UCTOJIBb30BAHUSI aBTOMATOB PpAa3HbIX TUIOB M MEHBIIET0 YWCJIA COCTOSIHUA B  HHX.
[TponeMoHCTpUpYEM 3TO HA MPUMEpaXx.

IIpumep 6. IlocTpouTh MO HECTPYKTYpPUPOBAHHON cXxeMe anropurMa (puc.9), NpUBEAECHHON B
pabote [10], aBTOMaTHYIO CXeMy.

Hcnonb3ys U310KEHHBIH METO, TOCTPOUM rpad nepexoaoB apromara Mumu (puc. 10).

1

xl  xI1E2

zl
xIR2
72

Puc. 9 Puc. 10

ABTOMaTHasI cxema aJlrOpUTMa, SBISIONIAsACS CTPYKTYPUPOBAHHON, KOTOpasi H30MOP(HO MOCTPOCHA
1o 3ToMy Tpady ¢ MOMOIIBIO0 METO/Ia, U3JI0KEHHOTO B padorax [3,12], mpuBenena Ha puc. 11.
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Puc. 11

Orta cxema cofepkuT 10 yCIIOBHBIX U ONEPATOPHBIX BEPILIMH, B TO BPEMS, KaK aHAJIOTUYHAs CXEMa,
NOCTpOeHHass MeToaoM AmkpodTta-Manuel B pabore [10], comepkut 16 Takux BepUIMH
(Y =0=2). llocnenusisi cxeMa MOXET OBITh YIpPOIIEHA C MOMOILNBIO MEpPexo/ia K PeKypCHUBHOMN
CTpYKTypupoBaHHO# cxeme. [Ipu a3Tom oHa Oyzaer conepxats 8 BepmuH [10].

Ora cxema, He ABJISIOIAsACS aBTOMATHOM, MOXKET OBITh TAK)KE TMOIyYeHa U B PE3YJIbTaTe YIPOIICHUS
CXEMBI, PEACTaBIEHHON Ha puc. 11.

IIpumep 7. 3amaHa HeCTPYKTypupoBaHHas cxema anroputma (puc. 12). Iloctpoum rpadsl
nepexoaoB aBTomMatoB Mypa (puc. 13) u Munu (puc. 14), kotopsie n3oMopdpHO npeodpazyroTcs B
AaBTOMATHBIE POTrPaMMBI.

( ) 0(0)

<

X2 xRl z2
-zl

x2[ X1
oo ()
z ]
x2[X1
D 2
Puc. 12 Puc. 13 Puc. 14

IIpumep 8. 3agana HeCTPYKTYpUpOBaHHAS cxeMa anroputMma (puc. 15), B kotopoit mpu x1 =x2 =1
OCYILIECTBIISIETCS 3aiepkKKa. BhIMOIHIM Ha 3TOM IpuMepe 000CHOBaHME BBEICHUS BTOPOIO 3Tamna B
npeyaraeMblii METO/.

[Ipumensst moaxos, W3JIOKEHHBIH B pabote [9], mocTtpouM Tpadsl mepexomoB aBToMaTroB Mypa
(puc. 16) m Mwunmu (puc. 17). Ot rpadbl He MOTYT OBITH HCIIOJIB30BAaHBI JJI TTOCTPOEHUS
aBTOMATHBIX mporpamm. Tak, Hampumep, aBToMaT MuiM HMeeT TpH NETIH, OJHOKpPATHOE
MCIIOJIHEHUE JIBYX M3 KOTOPBIX JOJKHO MPHUBOJIUTH K 3aBEPUICHHUIO aJITOPUTMA, a TPEThs METs (C
nomeTkor "x1[®¥2") momkHa MCHONHATHCA MHOTOKpaTHO. OJHAKO, MPU NPHUHATOW B HACTOSIICH
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paboTe peanuszali TPEThs METJISI BMECTO MHOTOKPATHOI'O MCIOJHEHUs, Oy/leT TakyKe BBIMOJIHEHA
OJIHOKPATHO C MOCJIEAYIOIIUM 3aBepUIeHHEM PabOoThl IPOrPaMMBI.

[Tomy4ennsiii rpad nepexonoB aBToMata Mui 001alaeT MHTEPECHBIM CBOWCTBOM: OH COJICPYKHUT
TOJIBKO OJIHY BEpILHHY, YTO XapaKTepHO JUid aBToMaToB 0e3 mamatu. OHAKo, 3a CUeT YMOJTYaHUS
BBIXOJHBIX BO3JCHCTBHUI (Mpouepka) HAa OJHOM U3 MeTeNb, TOT rpad OMHCHIBAET IMOBEACHUE
aBToMara c namsaTeio. KpoMe Toro oTMeTum, 4To U Ha JPYTUX METISIX, YKa3aHbl HE BCE BBIXOJHBIC
NEpPEMEHHBIE.

( ) 0(0)

<

0 (0)
Puc. 15 Puc. 16 Puc. 17

IIpumep 9. 3anana HecTpyKTypuUpOBaHHas cxema anroputMa (puc. 15). Tak kak OHa COIEPKHUT
KOHTYp 0€3 orepaTopHBIX BEPILNH, 3aMbIKAIOIIUNCS Ha Tyre, UCXOASIIEH U3 HauaJbHOW BEPIIUHBL,
TO B COOTBETCTBUM CO BTOPBIM JTalloM MpEJIaraéMoro MeToJa BBEAEM IOMETKY Jif
JOTIOJTHUTEIFHOTO COCTOSTHUSI aBTOMaToB Mypa 1 Muuu cpasy mociie HaqyaJlbHON BEpPIIMHBI CXEMBI
(puc. 18). OTmMeTHM, YTO 3Ta MOMETKA JIOCTATOYHO €CTECTBEHHA JIJIs TOCTPOSHHUs aBTOMata Muw,
HO HETpaJMIMOHHA U aBToMaTta Mypa.

[TocTtpoeHnnbie rpadbl MepexoaoB aBToMatoB Mypa wm Munu mnpuBeAeHsl Ha puc. 19 u 20,
cooTBeTcTBeHHO. 1o 3TUM rpadamM, Kak U3T0KEHO BBILIE, MOTYT OBITH IMOCTPOEHBI aBTOMAaTHBIE
CXEMBbI AJITOPUTMOB U aBTOMATHBIE IPOTPAMMBI.

( ) 0(0)

1(1) |«

x1 xIR2 -
21

x1X2

0 (0)
Puc. 18 Puc. 19 Puc. 20

IIpumep 10. 3anana HecTpyKTypHUpOBaHHas cxema anroputma (puc.2l), B KoTOpod mpu
x2 =x3 =1 3anmoMHUHAIOTCS 3HAYEHUS BBIXOJHBIX BO3JCUCTBUI, BEIYUCICHHBIC B IIEpBOM Osioke. B
OTJIMYHUE OT MPEIBIAYIIEro NpuMepa, HaIM4Yue "MycToro" KOHTypa B cXxeMe He TpeOyeT BBEACHUS
JIOTIOJTHUTEIBHOTO COCTOSIHUA Ul aBToMara MuiM, Tak Kak 3TOT KOHTYp 3aMbIKAeTCs HE IOCie
HavalnbHOM BepmuHBL ['pad mnepexonoB aBTomMata MuiM, TOCTPOCHHBIM JUISI STOW CXEMBI,
npusesieH Ha puc. 22. ITo stomy rpady, Kak U3710KEHO BBIIIE, MOTYT OBITh IIOCTPOCHBI aBTOMATHAs
CXEMa aJIropuT™Ma M aBTOMaTHasl porpamma.
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0)

> ()
x1 x1

| | Z0a a4 2

X243

Puc. 22

IIpumep 11. 3amana HeCTPYKTYpUpOBaHHAs M HEIUTaHapHas cxema anroputMma (puc. 23). I'pad
MepexoJ0B aBToOMara MW, MOCTPOEHHBIM MO 3TOM CXEME M COJAEp’KallUi BCEro JMIIb JBa
COCTOSIHMS, TTpuBeNieH Ha puc. 24. 1o aTomy rpady, Kak U3JI0KEHO BBIIIE, MOTYT OBITh TOCTPOEHBI
aBTOMAaTHas CXeMa aJirOpuTMa M aBTOMaTHas porpaMma.

( ) (0) —

2 Y ) (0

Puc. 23 Puc. 24

PaccmoTpenHast cxema COAEpKUT KOHTYp, 3aMBIKAIOUIMKACS MOCJI€ Ha4yajdbHOW BEPIIMHBI U HE
COJIEp KAl  OMEPATOPHBIX BEPIIMH. Tak Kak 23TOT KOHTYp coAepkuT mnometrky "(1)",
COOTBETCTBYIOIIYIO COCTOSHHIO aBTOMara Muiu, TO BBOIUTH JOMOJHHUTEIHLHOE COCTOSHHUE HE
TpedyeTcsi.

Ipumep 12. 3amana HECTPYKTYpHpPOBaHHAs CXeMma ajropuTMa, IMpHUBEIeHHas B pabote [8] wu
IpeJicCTaBlICHHAas Ha puc. 25. BBens moMeTKy s JOTIOJIHUTEIBLHOTO COCTOSIHUSI B COOTBETCTBHH CO
BTOPBIM 3TalioM MpeIaraéMoro MeToJ]la, MOKHO MOCTPOUTh Tpad mepexoqoB aBTomMaTa Muim c
YeTBIpbMsI  cocTOsTHUsAMH. [IpomyOmupoBaB omepaTopHyl0 BepIIMHY ¢ TomMeTkon "z3" B
COOTBETCTBUHU C TPETHUM ATANoM MeToja (puc. 26), mocTpouM rpad mepexoaoB aBToMara Mumm ¢
TpeMsi cocTosTHUAMU (puc. 27).
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( ) (0)

Puc. 25 Puc. 26 Puc. 27

ABTOMaTHas cxema aaropuTma, nzomopdHas atoMmy rpady, npuBeacHa Ha puc. 28.

y=0
y=0 HET y=2 HET
Aa na
0 1

‘ ‘ z3 ‘ ‘ z1

y=1 | |
|
na

Puc. 28

[TocTpoeHHass CTPYKTypUPOBAaHHAs CXeMa alTOPUTMa COACPKHUT 16 YCIOBHBIX U OMEPATOPHBIX
BEpIIMH, B TO BpeMs, KaK aHaJOTHYHAas CXeMa, MOCTPOCHHas MeTojoM AmkpodTa-MaHHEI B
pabote [8] (c y4eToM HCHpaBlICHUs IOMYIICHHONW TaM OMIMOKH) COACPX UT 23 TaKUX BEPIIUHBI
(Y=0=3).

IIpuBeneHHass Ha puc. 28 cxema COOTBETCTBYET IIpeljlaraéMoil IpOrpaMMHOM peajau3aluu ¢
UCTIONIb30BaHueM oniepaTopoB do-while u switch.

5. 3akiaouenue

Bce paccMoTpeHHBIE B TPUMEPax CXEMbI alTOPUTMOB M IIPOTPAMM UMEININ HAYaJIbHYIO U KOHEUHYIO
BEPILIMHBI, YTO XapaKTEPHO Ui BBIYMCIUTEIBHBIX ANrOPUTMOB. IIpe/ioskeHHBIH METOJ MOXKET
OBITH HCIIOJIB30BAaH TaKkKe M s MpeoOpa3oBaHUsl aJIrOPUTMOB, COJEpKAIIUX OECKOHEUHBIH
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BHemHUM 1ukia. [Ipu 3ToM rpad mepexomoB, MOCTPOCHHBIA MO TAaKOW cxeme, OyneT o0naaarh
CBOMCTBOM HEIOCTHKMMOCTH HayaJbHOW BEPIIUHBI.

ConocTaBiieHuEe paCCMOTPEHHBIX B HACTOSIIEH paboTe TPaJUIIMOHHBIX CXEM aJrOpPUTMOB U rpadoB
MEPEeX0/I0B TMOKa3bIBA€T, YTO IMOCIEAHUE Oojiee KOMIIAKTHBI M MOHSATHEH crneuuuuupyor
IrOpUTM. JTO CBSA3aHO C TE€M, YTO MOCTpOeHHE Tpada Mepexo 0B CBOAUTCS K HCCIEIOBAHUIO BCEX
nyTed MEXIy COCEAHMMM MOMETKaMH B TPAJUIMOHHONW CXEME€ allfOpUTMa U KOMIAKTHOMY HX
MPEJICTAaBICHUIO B BUJI€ TIOMEUEHHBIX AYT U MeTelb rpada.

[IpenmyiiecTBO aBTOMATHOTO TMOAXOAA MO CPAaBHEHHUIO C TPAJAMIIMOHHBIM JOCTHTAETCS 3a CYET
noOaBiIeHUS K IOHATHUSIM "BXOJHOE€ M BBIXOJHOE BO3ACHCTBHA" IOHATHS '"cocTosiHHe', a II0
CpPaBHEHHUIO ¢ MeTOJIOM ATKpodTa-MaHHBI — 32 CYET COKPAIICHUS YHCIIa COCTOSTHUM.

MOXXHO CcYHTaTh, 4YTO MPEAIOKECHHBI METOI OO0ecleurnBaeT s paccMaTpUBAaEeMbIX 3a1ad
npeoOpa3oBaHre MPOIEAYPHBIX 3HAHHIA B JIeKIapaTuBHbIe [ 12].

Jlpyrue acrieKThl B3aUMOCBSI3U CXEM aJITOPUTMOB U MPOTPaMM ¢ rpadamu Iepexo 0B pACCMOTPEHBI
B paborte [13] (is.ifmo.ru), a Takxe B padorax [1,3,14].

IIpennokeHHBIH METOJA SIBJISETCS YHHMBEPCAIbHBIM, TaK Kak IPUMEHUM K IPOU3BOJIbHBIM
UTEPATUBHBIM  AJITOPUTMaM, KOTOpPbIE IO  BBIYHUCIMTEIBHOM  MOIIHOCTH  ASKBHUBAJICHTHBI
peKypcuBHBIM anroput™am [15]. Meron mnpeoOpa3oBaHHs NporpamMM C SBHOH peKypcuen B
AaBTOMATHBIE IIPOrpaMMBI OyIeT paCCMOTPEH B OT/IEJIbHON padoTe.

Pabora BbImonHeHa mpu noanepxke Poccuiickoro ¢gonaa (yHIaMeHTaNbHBIX HCCIEIOBAHUM 1O
rpanty Ne02-07-90114 "Pa3paboTka TEXHOJIOTMH aBTOMATHOTO MPOrpaMMHUpPOBaHUs".
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