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nocobHocTb K camomogudimkaumm [1], obecnevnsa—

loLaa M3MEHEHWE anrOpuUTMOB peLUeHus 3agad w

cnocoboB 06paboTKu AaHHbIX, MPEAOCTaBNAET CamMo—
opraHusyroLerncs nHdopmaumonHon cucteme (CVIC) odeHb
MOLLHbIA MEXaHU3M ajanTaumMm K U3MEHEHUSIM BHELLHEN
cpepnbl (pewaembiv 3agadam 1 3anpocam rnonb3oBaTenei) u
BHYTPEHHen opraHusauum cuctembl. K camomogmdimkaumm
CVC oTHocsaTcs npouecchbl OpMYPOBaHWA anropuTMOB C
TpebyemMbIM1 CBOMCTBaMKM, 3amMeHa TeKyLLero anroputma
anroputmom, 6ofnee COOTBETCTBYHOLLUMM KOHKPETHbIM YCNno—
BMAM (KOHTEKCTY) pelleHns 3agadn, U 3aMeHa B TeKyLLeM
anropuTMe HeKOTOPbIX YaCTeN HOBbIMW YacTaMK, obecneyn—
BaOLWMMW peLleHne nogsagad ¢ TpebyeMbiM KayecTBOM U
athdpekTMBHOCTBIO. Tak Kak MexaHn3m camomopudmkaumm
CWVC pomxeH obecne4nBaTb pPeLLEHNE OOHNUX 1 TeX XXe 3afaY
B pa3HbIX YCNOBUSX, TO B kKa4ecTBe hopMarnbHOM OCHOBbI Ca—
Momogndmkaumm uenecoobpa3Ho UCMOMb30BaTb 3KBU-—
BaneHTHble Npecbpa3oBaHVsa anropuTMoB.

OKBUBaNEHTHOCTL arIrOpPUTMOB ONPEQENSETCA CrenyH—
wwmm obpasom [2]:

anroput™sl p1 (V1 = p1(X1)) v p2 (V2 = pa(x2)) sensioT-
CA 3KBUBANEHTHbIMU (P = P2),

ECnV OHU Ans Beex X € X nxp; € X, npu x| = X, Bbiga—
0T pe3ynbTaT y; =y, unun |y - »»| <€, roe € — LonycTumble
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PaccmatpuBatoTcsl SKBUBANEHTHBIE U FOMOMOP(HbIE NPE06Pa30BaHNA ar-
rOpUTMOB, 00ECMEYMBaIOLLIME (OPMIPOBAHIE aNTOPUTMOB C TPEOYEMbIMM
cBoicTBamu. [MpeanaraeTcs A5 NOBbILLEHNA KA4ECTBA U 3MEKTUBHOCTM
anropuTMOB CMOJb30BATH 3AMEHY aNrOPUTMOB WK WX YaCTel an-roput—
Mamu, B0NEe TOYHO COOTBETCTBYHOLIMMM KOHKPETHBIM YCIOBUSM (KOH-
TEKCTY) peLueHns 3afayn. OnpeagneHbl YCIoBIS CEMaHTUYECKOIA 3KBIBA—

TIEHTHOCTY QnTOPUTMOB 11 NPaBUNa UX 3aMEHb.

Kntoyesble crioBa:
ANropuTM, 3KBMBANEHTHOCTb ANTOPUTMOB, FOMOMOPCM3M anropuUTMOB,
CXeMa anropuTMa, CamoopraHin3yoLLasicst MHAOPMALMOHHAs CUCTEMA.

OTKNOHEHVS1 Pe3ynbTaToB BbIMOMHEHUA anropuTmoB, 06yc—
NOBMEHHbIE TOYHOCTBHO BbIYUCNEHWI UM PA3HOCTHIO NMOAX0—
A0B K peLleHnio 3ada4n (Hanpumep, To4YHbIE U UTepaum-
OHHble MeTofpl). CnefoBaTenbHO, Y 3KBMBANEHTHBIX anro—
pVYTMOB COBMafatloT obnactu onpefeneHvst 1 obnacty 3Ha—
yenun, Te. X; =X, =X n Y; =Y, =Y. OgHako aTn anro-
pUTMbl MOFYT WMETb OPYrue pasHble XapakTepucTUKM
(HanpuMep, BbINONHATLCA 38 pa3Hoe Bpemsi, TpeboBaTb pa3-—
Hble pecypcbl Ans peanvsaumm v T7.4.).

C [pyroi GTOpPOHbI, 3KBUBANEHTHOCTb anropuTMOB P 1 Py
MOXHO PacCMaTpuBaTh KakK PaBEHCTBO OTHOLLEHWI
{<X9 YI>} = {<X7 YZ>}I
peannayembix 0To6paXeHsamm
piiX=>YinprX->D.
MoaToOMy B3aMMO3aMEHAEMOCTb 3KBMBANEHTHbIX anro-
pUTMOB COOTBETGTBYET [BYM B3a/MOOBPaTHLIM FOMOMOP—

chmamam A: p; >py h'l-'l’z ->D1-

SkBrBaneHTHoE NpeoBpas3oBaHMe anropuTMa 3akniya—
€TCS B 3aMEHEe anropuTtMa P Ha 3KBMBANEHTHbIN eMy anro-
pWUTM D) VNN B 3aMEHE B anropuTMe P KOMMOHEHTOB P|; Ha
3KBWBAMNEHTHbIE UM KOMMOHEHTbI P'|; U HA0BOpPOT.

ﬂOI‘IyCTI/IMbIMI/I I'IpeOGpaBDBaHI/IFlMI/I anropnTMoB B pamM-—
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Kax MO[ENN 3KBUBANEHTHbIX NPpeo6pa30BaHni ABNAIOTCSA 38—
MeHa anropuTMOB 1 X YacTein (PYHKLMOHANbHO 3aKoHYeH—
HbIX NMOC/IEA0BaTEeNbHOCTEN ONEpPaToOpPoB) Ha anropUTMbl U3—
BECTHbIE GUCTEME WM Ha anropuTMbl, PeanmnaytoLme YacT—
Hble cnocobbl pelleHus 3apad, HOpMUPYEMbIE Ha OCHOBE
06LLMX METOIOB PEeLLEeHMs 38[a4, U3SBECTHbIX CUCTEME.

MoxxHo paccmaTpusaTte [Ba BUAE 3KBUBANEHTHbIX Mpe—
06pa30BaHV anropuTMOB:

¢ MCMNOMb30BaHWE pasHbIX METOAOB PeLLeHns 3a4a4m
L0151 MOBbILLEHWSA TOYHOCTMW PELLEHWS 3aAa4K, MomnyYeHns pe—
LLUeHMs 38 MeHbLUEee 4MCro Laros (MeHbLLee Bpems), npu
LPYrX 3Ha4YEeHWsIX apryMeHToB 1 T.4., YTO Bbl3blBAeT HeobXxo—
AMMOCTb 3aMeHbl 0AHOro anroputMa apyrum. B atom cnyvae
3KBMBAaNeHTHOCTb anropuTMOB OMpefenseTcs 3KBUBaNeHT—
HOCTbIO METOAOB PELLEHNs 3aaay;

¢  3KBUBaNEHTHble Npeobpa3oBaHVsa anropuTMOB Npu
peannsauuy 0AHOro 1 TOro Xe MeTOAA PeLLeHNs 3aaa4m, UC—
Nonb3yLLMe pas3nnyHble CTPYKTYPbl U CNOCO6bI YyNopaa0qm—
BaHWA AaHHbIX Ana npefcTtasneHns obpabaTbiBaemblx 06b—
eKTOB, @ TaKXe pasnun4Hble NoCNefoBaTeNbHOCTN AENCTBUIA
(onepaTopos).

Bcnepctsue atoro C/IC moryT 661Tb M3BECTHBLI 4OCTATOY—
HO 3adhhekTVBHbIE CNOCO6LI 3KBMBanNeHTHbIX Npeobpa3oBa—
HWIA aNropUTMOB, KOTOPbIE OHA YCMELLHO CMOXET UCMOMNb30—
BaTb B CBOEM (DYHKLIMOHMPOBAHWN.

XoTs anroput™ — 3TO LENOCTHbIN 06LEKT, 04HAKO, B NO—
[aBnsoLLEM BONbLUMHCTBE CIy4aeB, OH ABMAETCHA CMOXHbLIM
(cocTaBHbIM, NpefcTaBnAlLLMM Cobor NocnenoBaTebHOCTb
onepaTtopoB). Hannuve nocnefoBaTenbHOCTW ONEpPaToOpoB
MO3BONSET CTPYKTYpPMPOBaTL anroputM nyteMm pasbueHus
ero Ha (hyHKUMOHANbLHO 3aKOHYeHHbIe MoArnocnenoBaTesb—
HOCTW, pelualoLne onpefeneHHble noa3apadyv, COBOKYM—
HOCTb KOTOpbIX NO3BOMSET PELUNTL 3aaa4dy B LIENOM.

[ns dopmanusaumm akBMBanNeHTHbIX NpeobpasoBaHum
anropmMTMOB HE0BXOAMMO OMNPEeRENUTL NOHATE CXeMbI anro—
puTtma [3-5].

Cxema anropytmMa — 310 MaTemaTyeckas Moferb anro—
pVUTMa, B KOTOPOW C [OCTATO4YHOM CTEMEHbI AeTanv3auum
0TPaXaKTCca CTPOEHWE anropuTMa (COBOKYMHOCTMW NOCneno—
BaTENbHOCTE ONepaTopoB) U B3aVMOLENCTBUE ero KOMMo—
HeHTOoB. B cxeme anroputMa KOHKpEeTHble MocnenoBaTenb—
HOCTW OMepaTopoB, onepauuy 1 (hyHKLUM 3aMeHsloTCA ab—
CTPaKTHbIMW (PYHKUMOHANbHLIMU Y MPeanKaTHEIMA CUMBO—
namu.

Cxemy anropuTma uenecoobpasHo xapakTepu3osaTb ba—
31COM 1 CTPYKTYpow cxembl [4]. Basuc dmkecupyeT cumBonel,
N3 KOTOPbIX CTPOSITCH CXEMbI, yKa3bIBAET MX POsb (COCTaBHON
onepaTop, MPOCTOM OnepaTop, BXOAHbIE U BbIXOOHbIE 3HaYe—
HWA, PYHKUMOHaNbHbIE CUMBONbI M Ap.), 38AaeT BMA Bblpaxe—
HWIA 1 ONEpPaTopOB CXEM.

[NonHbwt 6a3uc cXxem coOepXUT YeTbipe Herepecekao—
LUMXCS, CHETHBIX MHOXECTBA CUMBOJIOB:
1)~

X =X, Xy ey Xy Yis Yoy oves Yy Gy Qs ooy Gy |
— MHOXXEeCTBO BXOAHbIX W BbIXOOHbIX 3Ha4vYeHunn, a Takxe

HYMCNOBbIX 1 CUMBOJIbHbIX KOHCTAHT
2] -

F= {gla gQa [XXR) g”g’ pla p2’ -~'9p”pa fl‘a f‘2’ ~"9ﬁ’fa
Q19 qzs ...,an}

— MHOXEeCTBO prHKU,I/IOHal'IbeIX Cc1nMBOJ10B gi: npepncrtaB—
NSAOLLMX yIpaBnaloLLMe onepaTopsbl, apudiMeTU4ecKme 1 no—
rnm4eckme onepaunmn, MHOXeCTBO CI/IMBOJ'IOBfi(, npepncraBnAa-—
HOWKMX COCTaBHbIE 1 MPOCTbIe onepaTopbl, MHOXECTBO CUM—
BOJOB p_], npeacTaBnAlnLLmnx dJyHKLl,I/IOHaJ'IbHOG Co0oTBETCTBUE
MeXxay BXOOHbIMU 1 BbIXOAHbIMW 3HA4YEHUNAMU aﬁCTpaKTHbIX
3agad, 1 MHO>XXeCTBO CMMBOJI0OB qe, npeancTaBnAoLLNX OTHO—
LeHus (oTobpaxxeHuns, hyHKLMM) MexXay BXOAHbIMU U BbIXOA—
HbIMW 3Ha4YeHNAMN KOHKPETHbIX 3a4a4;

3) - C={c,cy...,Cn.}

— MHOXEeCTBO CMMBONOB, NpeacTaBnAoLLmMX norn4eckmne
yCrnoBsus;

4) - {task, method n1.0.}
— MHOXECTBQO CreumarnbHbIX CUM BOJIOB,
roe M1; — KonM4ecTBo CYMBOMOB BUAA /.

CTpyKkTypa cxembl anroputma 6yaeT npeacTaBnsaTbCa no—
CcrnefoBaTenbHOCTBLIO CMMBOMNOB 6a3nca, @ CocTaBHbIe one-
paTopbl — oTAenbHbIMK (060co6rEHHBIMM) CXeMaMn anro-—
pVUTMOB.

Torpa cxema anroputMa p(X) 6yner sSBnsaTbCA COBOKYN—
HOCTbH CTPYKTYpbl aNroputMa 1 060COBEHHBIX CXEM anro—
pVTMOB COCTaBHbIX ONEPATOPOB BUAA:

task(idz, x, y, q, ¢, (u(x, ) | (taskI(x, y1, q1), task (x5, y2,
q2), ..., taskm(xm, y, qm)));

[method(idu, X', y', f, p, ¢); )
p1(x, y"), pa(x", ¥"), oy (X", ¥));]
roe

task(...) — CTpyKTypa anroputma, NpeacTasneHHas onu-
CaHMeM 3afaqn ¥ MEeTOA0M PEeLLEHVs UNW MocrnenoBaTesb—
HOCTbLI0 ee noa3anay;

method(...) — MeTo[ peLLeHns 3aJaqu;

Ppi — COCTaBHOW OMepaTop, 3a4aiLLmii anroputM peLue—
HVS 3a0a4v UK noasafaYn;

id;, id, — vieHTUUKaTOopbl 384841 1 METOfS;

X, y, X', y'~ BXOOHbIE 1 BbIXO[HbIE 3HAYEHUA 3803841 U Me—
Tofa, yooeneTBopstoLme yenosuam x € x', y C y’;

¢ — ycnoBusa (KOHTEKCT) peLleHns 3agaqu;
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U — METOf peLUeHns 3afaYn ¢ UOEeHTUMKATOpOM idu,
NO3BONSIOLLMIA BbIYUCTSATb PELLEeHUE 3aaa4l;

¢' — XapaKTepucTUKu pelleHvs 3afgadun, obecriedvsae—
Mble METOA0M | (Hanpumep, TOYHOCTb, BPEMS], HE0BX0AMMbIIA
06beM NaMATY U Ap. XapakTePUCTUKIN PeLLeHUs 3aaaqn);

g, f- npaBuna coOTBETCTBUA BXOLOB U BbIXOAOB B 3a0a—
Yye 1 MeTofe.

[Mpyn aTom cxema anropuMTma NpPoCTON 3apayu 3apaeTcs
crnocobom peLleHVs W, a CnoxHasi 3apjada — nocnefnoBa-
TENbHOCTLI0 Noa3aaay 6onee HU3KOMO YPoBHA taski (MeTop
6ymeT ykasaH y BCex NpPOoCcTbIX Nog3agad).

Mexx gy koMnoHeHTamu g, f 1 p ycTaHoBNEHbI crnepyoLLme
OTHOLLIEHUSI;

q=f=p,

roe

f = p - oTHOLUEHVA CUCTEMHOMO M30MOPAIM3MA 1 CUC—
TEMHOro nonumopdmnama mMexay abcTpakTHOM 3apaden u
anropuMTMOM €€ peLLEHNS, onpeaensoLLme CTeneHb X Heo6—
XogmMMmoro nogobust n gonyctTumoro pa3Hoobpasus [6].

lMpumep 1: dhopmanbHoe onvcaHve NporpaMMHon pea-—
N3aumn peLLeHns KBagpaTHOro ypaBHEHNA
ax? + bx + ¢ =0 pns obliero cry4as.

task(l,x =(a,b,c,),y =(x,,X,),q = (axl2 +bx, +c=
=0, ax; +bx, +c=0),c=(ax’ +bx+c=0), 4,);
method(l,x'=(a,b,c,),y"'=(x,,x,), f =
=(ax] +bx, +c=0,ax; +bx, +c=0), p,c'=
=(ax* +bx+c=0));
p = (var discriminant = b*b-4*a*c;
if (discriminant < 0) Console. WriteLine
("Het meiicTBUTEIbHBIX KOpHE!");
else if (discriminant > 0)

}

else

var sqrt=System.Scrt(discriminant);
xl=(-b+sqrt) / (2*a);
x2=(-b-sqrt) / (2*a);
Console.WriteLine (" JIBa neiicTBUTEIbHBIX
KopHs : x1={0:f3}|| x2={1:13}",x1,x2);

}

else
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x1 = x2 =(-b+System.Match.
Scrt(discriminant)) / (2*a);
Console.WriteLine (" JIBa oqMHaKOBBIX
kopHs :{0:f3}", x1);
1y

B mopenu (1) cnoxHas 3apava B obLiem cny4ae npep-—
CTaBneHa MNocneaoBaTeNlbHOCTbIO MoA3afady, OOHaKo OHa
MOXET UMETb 1 Bonee CroXHyYK CTPYKTYpY, ChopMUpoBaH-—
HYI0 C MCMONb30BaHVEM OMNepPaTopoB yNpaBneHns, COOTBET—
CTBYIOLLIMX MPaBUnam UCMoMb3yeMOoro A3bika NporpaMmmpo—
BaHWS:

1] YCNOBHbIM OnNepaTop
gl(c, tasky, task,) if (c) {task;} else {task,}
roe
¢ - yCroBve nepexoda K 3afaqam:
¢ =true tasky, ¢ = false taskj.

2) onepatop Bbl6opa

g(c, al:task;, ay:tasky, ..., an:task,[, default: task,+])
switch (c) {case a;: task;; break; case a,: task,; break; ...;
case a,: task,; break; [default: task,+]}

roe

¢ — napameTp, Mo 3Ha4YeHVsIM d; KOTOPOro BbiBUpaeTcs
COOTBETCTBYHOLLIAA 38a4a;

[...] - yacTb Mo ymonyaHwio He 06533aTenbHa Y MOXET BbITb
onyLeHa.

3)  uMKn c napameTpoMm

g3(c = i= ,task(xgy, yp)) = for (i =ay;i0 a,, i +=35)
{task(x;, yi)}

roe

¢ — ycnoBve nepe6opa 3HaYeHW OT a; [0 a; C LaroM §
(pu s > 0 omepanms 6 ects "<=", a ipu s < 0 omepanus
ectp ">=").

4)  UWKN C NpepycnoBUEM
g4(c, task) while (c) {task; p(.);}
roe
¢ — yCrnoBvie NOBTOPEHWs BbINONHEHNUA 38a4u task;
p(c) — onepaTtop MoauchmKaLmMm yCroBusi B NpoLiecce Uc—
MOMHEHWS LKA,

5]  UMKR C NOCTYCrIoBYEM
gs5(c, task) do {task; p(c);} while(c);
roe
¢ — yCrnoBvie NOBTOPEHWs BbINONHEHNA 38a4u task;
p(c) — onepaTtop MoauchmKaLmMm yCrnoBusi B NpoLiecce Uc—
MOMHEHWS LKA,

OcHoBbiBasicb Ha mogenu (1) moxHo paspaboTatb Mo-—
Lenb 3KBMBaNeHTHbIX NpeobpasoBaHu anropuTmos, 6asn—
PYHOLLIYHOCS HA CEMaHTUYECKOW 3KBUBANEHTHOCTU ¢ = f;
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Bblpaxxaemyh ycroBmem:

((x1 =x) (xg € tasky(x1, 1, 41))) & ((Y = V) & (Y
tasky, (Xm, Ym» dm)))

((@=q;-q2-...-aqy) &q € taski(x, y, q)) & €
tasky(xp, ¥2, @0) & ... &

Gm tasky(Xm, Ym, qm))-

Torga Mopenb aKBMBanNeHTHbIX NpeobpasoBaHui (B3a—
MMOBGMEHHEMOCTb] anropuTMoB p u p' MO>XHO 3aaTb B BU—
oe:

task(x, y, g) = task'(x, ¥, ¢) © x=x) & (y =y) &

(g = q). 2

Peannsauus mogenu (2) Bo3moxHa crnegyroLmmMmmn cno—
cobamu:

1) Boibop MeTopa peLueHus: ecnv B NpocTon 3agade He
yKasaH Tpebyemblii METO[, PELLEHNS, TO KOHKPETHbIA MEeTos
peLLeHns MOXeT BbiTb BbIOpaH 13 BO3MOXHbIX METOAOB pe—
LLIEHWA JaHHOM 3a4a4n B 3aBUCMMOCTW OT KOHTEKCTa ee pe—
LLIEHMUA.

2) SameHa 3apa4n task Ha task', rge task' perwaet akBu-
BaneHTHy0 3agady.

3) 3ameHa B crnoxHon 3aaade task nogsapgayu taski Ha
nopsapady taski' B cootBeTcTBUM CO cnocobom 1.

Takvm 06pa3oMm, 3KBMBANEHTHbIE Npeobpa3oBaHua an-
rOpUTMOB MOrYT UMETb MECTO W OCYLLIECTBIATLCS NyTeM 3a—
MEHbI 3afa4 UNM COCTaBMSIOLLMX X NOA3aAaYy, OfHaKo Cy—
LLIECTBEHHbIE W3MEHEHUA XapaKTepUCTUK anropuTMOoB Mpu
[OaHHOM nogxofe ByayT CUMbHO OrpaHUYeHb BCneacTBue pa—
BEHCTBA BXO[HbIX M BbIXOAHbLIX 3HAYEHU U 04YeHb BrIM3KUX
cnoco6oB peLueHys 3agaqu. Moatomy ans obecneveHns 6o—
nee LUMPOKMX M3MEHEHWUI XapakTepuUCcTUK anropuTtMoB pe—
LLeHNs 3aAaydvm LienecoobpasHo paccMaTprBaTh TObKO Ha—
npaBneHHy0 3aMeHy OHOro anropuTMa apyrum (Hanpumep,
TONbKO roMomMopdgmam A: p  p).

"omMomopdinam anropmuTmoB
— OnpefaenseTcs cneayoLym obpasom:

anroput™m p; (¥; = p(x})) SBRSeTca roMoOMOpPHLIM arn—
ropuT™y pp (V2 = pa(xy)), ecnu ons Beex x; € X

npux; =xp U X, X, BbIRAETCs pesynbTat y; =y, uin
[y1 -l <e.

CnepoBaTenbHO, Yy roMoMopdHbIX anroputmMos obnactu
onpepeneHns 1 obnacTn 3HaveHni cooTHocaTesA kak X C X,
n Y, € Y,. Noatomy romomopdiHbIE @nropuTMbl MOXHO pac—
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CcMaTprBaTb KaK 3KBMBaNeHTHbIe TONbKO B 0bnacTv onpepe-—
nexHus Xj.

FomomopdHoe npeoGpa3oBaHWe anropuTMa

—3aK/I04aeTCA B 3aMeEHe anropuTMa p; Ha romMmomopd-
HbI eMY anropuTM p, B Npeaenax o6nactv onpeaeneHns X
WNM B 3aMEeHe B anropuTME p; KOMMOHEHTOB pi; Ha rOMO-
MOPChHbIE UM KOMMOHEHTLI py; B Npeaenax o6nacty onpene—
nenunsa Xj; C X7

Mpu ncnonb3oBaHMM roMoMopnama A: p - p'BO3MOX-—
Hbl TPW Cry4as:

a) 3amMeHa anropuTMa p Ha anropuT™ p ', PeLUatoLLEero 3k—
BMBaNeHTHy0 unv Gonee o6LUyl0 3apady. B atom cnyyae
NpaBUNO CEMaHTUYEeCKON 3KBUBANEHTHOCTV BydeT MMeTb
BU;

(xCEXN&PCY&@=H)|((xCx) & (X E
task'|(X', V'1, 41)) & (¥ € Vi) & (V'im € task' (X', Y'im,
) & (=41 9> dm) qi task'((X';, ¥, ¢'1) & 4
€ t2151('2()6'25 y'2: q'2) & .. & qvm € taSk'm(x’m, y'ma qvm)))-

|_|pl/l 3TOM MOJ€eNb 3KBMBANEHTHbIX I'IpeOGpaBOBaHI/IVI an-
ropnTmMmoB 6yJJ,ET MMETb B!

task(x, y, ¢) > task'(x’, y’, ¢) * (xCx) & (yCy) &
(ly-y1<e)&(g=q).3)

Peannsauus mogenu (3) Bo3MOXHa crnegytolwmmMm cno—
cobamu:

1) Boibop meTopa peLueHus: ecnv B NPOCTOM 3afjade He
yKasaH TpebyemMbli METOL, PELLEHNS, TO KOHKPETHbIN METOS
peLLeHra MOXET BbITb BbIBpaH 13 BO3MOXHbIX METOAOB pe—
LLieHnst aaHHom nnm 6onee obLuen 3agaqn B 3aBUCUMOCTH OT
KOHTEKCTa peLleHua 3aaa4un.

2) 3ameHa 3apa4n task Ha task', roe task' peluaet akBm—
BarneHTHylo nnu 6onee obLLyto 3aaady.

3) 3ameHa B croxHon 3agadve task nogs3apadn taski Ha
nopsapady taski' B cootBeTCTBMM CO cnocobom 1.

4) 3ameHa B CnoxHow 3aaade task noasapayv taski, Bbl—
YNCASAOLLEN CNOXHYKO (DYHKLUMIO, HA LMKINYECKOE BbINoHe—
HWe nops3apadn taski', pekyppeHTHO BbIYMCASOLLYID 3Ty
hyHKUMIO B COOTBETCTBYHOLLMX TO4YKaX.

[Mpumep 2:
— hopmarnbHOoe onMcaHvie 3aMeHbl anropyUTMa p, peLuatn—
LLiero KBagpaTHoe ypaBHeHne

ax, + bx + ¢ = 0 npu b = 2k, Ha anroputwm p’, peLiao—
LW ypaBHEHME Npu NMoBbIX 3HA4YeHUsX b.

Cepus: EctecTBeHHbIE 1 TexHn4eckmne Hayku Ne 9-10 ceHTs0pb—-0kTa0ps 2015 T.



TEOPETVHECKUE OCHOBbI IHOOPMATUKN

1. WcxoaHbii anroputm

task(5,x=(a. b,c),y=(x1.x2). g=(a1* + 21+ ¢c=0. ax* + 2k +c=0), c=(a* + bx + ¢
=0, b=2kK)), u2);
method(2, x'=(a, b, ¢),y' = (x1. x2). f=(@1? +bx1+c=0,ax? + bxa+ ¢ =0), p2. ¢' = (@* +
bx+¢c=0,b%2==0));
p2=(vark=b/2;
var discrimmnant =k *k-a * c;
if (discriminant < 0) Console. WriteLine("Her aeficTentensHeIX KopHei!");
else if (discriminant > Q)
{
var sqrt = System Math Sqrt(discriminant);
x1 = (-k + sqrt) / a;
x2 =(-k - sqrt) / a;
Console WriteLine("/Iea aeficteurensueix kopua: x1 = {0:f3} || x2 = {1:f3}", x1, x2);

b
else if (discriminant == ()
{
xl=x2=-k/a;
Console WriteLine("Iea ogunakoesx kopua: {0:f3}", x1);
)

2. Hosblin (6onee 06LLMIA) anroputm

task(5,x=(a, b, c),y=0G1Lx2)., g=(@?*+bx1+c=0,ax?+bx2a+c=0),c=(ax?*+bx+c=
0, b=2k), m);
method(1, x'=(a, b, ¢). v'=(x1, x2), f=(@1? + bx1+¢c=0, a2’ + bxa + ¢ =0), p, ¢' = (ax? + bx
+c=0)):
p= (vardiscirmmant=b*b-4*a*c;
if (discriminant < 0) Console. WriteLine("Hert geficteHTe1sHBIX KopHei#!");
else 1if (discriminant > Q)
{
var sqrt = System Math Sqrt(discriminant);
x1 =(-b+sqrt) /(2 * a);
x2=(-b-sqrt) /(2 * a);
Console WriteLine("Iea geficteurensnsix kopHa: x1 = {0:f3} || x2 = {1:f3}", x1. x2);
}
else
{
x1 =x2 = (-b + System Math Sqrt(discriminant)) / (2 * a);
Console WriteLine("Iea ogunakoesix kopua: {0:f3}", x1);

)
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6) 3amMeHa anrop1MTMa p Ha COBOKYMHOCTb anropuTMoB p', p”, ..., p"’ peluatoLmin 3KBUBaNEHTHYH0 UM YacTHbIE 3aaaYn.
B aTom cnyyae npaBuno ceMaHTUYECKON 3KBUBANEHTHOCTY ByaeT MMeTb BUR;

(x =x"Ux" U ..Ux") & (x' € task'(x, ¥, ¢') & (x" € task"(x", ¥", ¢") & ...&
(x" e task™(x", y", ¢") & (y =y Uy U . UY") & (¥ € task'(x', ¥y, ¢") &

B atom Criy4ae Mofenb 3KBMBAJNIEHTHbIX npeo6pasoBaH|/||7| anropntTMoB 6y£l,ET MMETb B!

task(x,y, ¢) — task(x, 7, gz(c, a':task’, a":task",...[, default: task"'])) o

LA

(x =x'ux"u.,.Uux") & (y =yuy"u.uy") & @=q=q" =...= q"). (4)

Peanusayunsa mogenu (4) Bo3amoxxHa crnegyrowmmmy crnocobamu:

1)  Bbi6op MeTofa peLLeHmns: ecnv B NPocTon 3aaqe He ykasaH TpeGyembiii MeTo[ PeLLEeHS, TO KOHKPETHbIN MeTop pe—
LLEHVSI MOXET BbITb BbIBPaH U3 BO3MOXHbIX METOA0B PELLEHUA AaHHOM 33084/ B 3aBYCMMOCTM OT KOHTEKCTa peLLeHns 3a—
oaun.

2) 3ameHa 3agauv task Ha task', roe task' peluaet akBMBaNEHTHyO 3apady.

3) 3ameHa B cnoxHom 3aaade task nogsapayun task; Ha nogzapady task;' B cootBeTcTBUM CO crioco6om 1.

4) [exomnosvums B crnoxHon 3apade task nogsapaum taski Ha cucTemy nopsapad task;'.. taski™ ¢ ncnonb3oBaHnem
yNpaBsioLLYX ONepaTopoBs g) Win g).

[Mpumep 3:
— chopmarnbHOoe onmMcaHne COBOKYMHOCTY anropuUTMOB, PELLIAIOLLIMX YaCTHbIe 3a4a4n 1 3aMeLLaoLLmnX anroput™ p U3 npu-
mepa 1.

task(l,x=(a, b,¢).y=(1x2), g=(@i*+bx1+c=0, a2 +bx2+c=0),c=(at+ bx+c=
0), (g1(c = (b % 2 ==0), task(2), @task(3)));
task(2, x=(a, b, ¢).y=(x1.x2), g=(ax1* + 2kx1+¢c =0, @+ 2ka +c=0), c=(@? + bx + ¢
=0, b=2k)), u2);
method(2, x'=(a, b.¢). y'=(x1.x2). f=(@1* + bx1i+c=0,ax2* + bxa + ¢ =0). p2. ¢' = (@* +
bx+¢c=0,b%2==0));
p2=(vark=b/2;
var discrirmmant =k *k -a * ¢;
if (discriminant < 0) Console WriteLine("Her aefictenrensusix kopHeit!");
else if (discriminant > 0)

{

var sqrt = System Math Sqrt(discriminant);

x1 =(-k +sqrt) / a;

x2 =(-k - sqrt) / a;

Console. WrniteLine("/Ipa aeficteurensusx kopaa: x1 = {0:f3} || x2 = {1:£3}", x1. x2);
}
else 1f (discriminant == 0)
{

xl=x2=-k/a;

Console WriteLine("Ipa oqunakoesrx kopua: {0:3}", x1);
})

task(3,x=(a, b, c).y=(x1.x2), g=(@1?+bx1+c=0, @l +bx2+c=0),c=(ax? + bx+c=
0), w1);
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method(1,x'=(a, b.¢).V'=(x1.x2).f=(@i?+bx1+¢c=0, a2 + bxa+¢=0), p, ¢'= (@ + bx
+c=0));
p= (vardiscrmmant=b*b-4*a*c;
if (discriminant < 0) Console. WriteLine("Her aefictenTensHBIX KopHei!");
else if (discriminant > 0)
{
var sqrt = System Math Sqrt(discriminant);
x1 =(-b+sqrt) /(2 * a);
x2 =(-b-sqrt) /(2 * a);
Console WriteLine("/Iepa aeficteurensusix kopaa: x1 = {0:f3} || x2 = {1:f3}", x1, x2);
}
else
{
x1 =x2 = (-b + System Math Sqrt(discriminant)) / (2 * a);
Console WriteLine("Ipa ogunakoesx kopra: {0:f3}", x1);

})

B cooTBeTCTBUM C NprMepoM 3 3afauu task(1) n task(2) BxogsT B ogvH NporpaMMHbIi Mofynb, a 3aaada task(3) nonxHa
BbITb peann3oBaHa CaMoCTOATENbHBLIM NMPOrPaMMHBLIM MOAYNEM.

B) 3ameHa anropuTma p Ha aﬂFOpI/ITMp', peLuaoLLmin HacTHY0 3a4a4y Ana aKTMBHOM0 MOAMHOXECTBA 3HAaYeHUn x'Cx.
B atom cny4yae npaBwno CeMaHTUYeCcKOor 3KBNBaNeHTHOCTH 6yD,ET MMETb B!

(x'cx)& (Y'cy) &(g=))] ((x,cx) & (x'e task' (x',, ¥, ")) & (¥, cy) &
(e task' (X0, ') & (@ = ¢'o e oo @) &' € task',(x',0',4") & ¢'se
task',(x'5, ¥',, ¢') & ... & q' € task' (x' ,y' ,q'.))).

|_|pl/l 3TOM MOo[enb 3KBMBANEHTHbIX I'IpeOﬁpaBDBaHI/IVI anroputTMoB 6yueT MMETb B!

task(x,y, ¢) — task'(x, ¥, ¢") © x' cx) & (¥y' cy) & (g = q). (5)

Peanusauyusa mogenu (5) BoamoxxHa cnegyrommmy crnocobamu:

1) Bbibop MeTofa peLLeHus: ecnv B NPOCTON 3ajaqve He ykasaH TpebyeMbll MeTo peLLEHNS, TO KOHKPETHLIM METOL pe—
LLIeHM MOXET BbITb BbIBpaH 13 BO3MOXHbIX METOL0B PELLEHWs aHHOM 3afayds B 3aBUCUMOCTY OT KOHTEKCTA PeLUeHnst 3a—
aayn.

2) 3ameHa 3apa4n task Ha task', roe task' peluaeT akBMBanNeHTHyO 3agadqy.

3) 3ameHa B cnoxHom 3agadye task nogsagaym taski Ha nog3agady taski' B cootBeTcTBUM co cnocobom 1.

Vicnonb3oBaHue Tpex mogenen (3-5) akemBaneHTHbIx NpeobpasosaHnin (Moaens (2) ABnseTca 4acTHbIM Cny4aemM Mofe—
nn (3)) npepocTaBnsaeT cMcTeEMe MOLLUHbIE CPeACcTBa Npeobpa3oBaHns anropuTMOB, OCYLLIECTBAAEMbIX MyTEM 3aMeHbl 3ada4
1N cocTaBnAoLLMX UX NoA3agad. B cnyyvae BaxHOCTW OTAeNbHOM YacTy 3a4a4m (HEKOTOPOK NOCNeaoBaTeNnsLHOCTU MCAOMHA—
eMbIX OrepaTopoB) OHa BCerga MoXeT ObITb NPeAcTaBneHa CamMoCTOATENBHOM NoA3adaden, YTo He NPOTUBOPEYUT MOAEnu
3KBMBaNeHTHbIX NpecbpasoBaHuii 1 obecne4vmsaeT Tpebyemyto TOYHOCTL NpeobpasoBaHnsa anropuTMOoB (HyBCTBUTENLHOCTb
anropuMTMOoB K Npeobpas3oBaHnsam).

Cepus: EctecTBeHHbIe U TexHn4eckne Hayku Ne 9-10 ceHTs0pb—0kTs0ps 2015 T. 13
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Mpumep 4:
thopmanbHoe onncaHve 3aMeLLatoLLIEro anropuTMa p ', PELLAtoLLIEro YacTHYIO 3a[a4y Ans akTMBHOMO NOAMHOXECTBa 3Ha—
ueHun b (b = 2k), pna anroputma p u3 npymepa 1.

task(l, x=(a, b,¢),y=(x1.x2),g=(ax1*+bxi+c=0,ax* + b +c=0),c=(ax* + bx+c=
0), (g1(c = (b % 2 ==0), task(2), p1)):
task(2, x=(a, b, ¢),y=(x1,x2). g = (@1 + 2kx1+ ¢ =0, a2 + 2y + c=0), c = (@? + bx + ¢
=0)), u2);
method(2, x'=(a. b.¢). V' =(x1. x2). f=(@1P +bx1+c =0, ax* + bxa + ¢ = 0). p2. ¢' = (@* +
bx+c=0,b%2==0));
P1 = Console.WriteLine("3ana4a Hepazpemmma npa JaHHOM BXoge');
pr=(vark=b/2;
var discrimmant =k *k -a * c;
if (discriminant < 0) Console. WriteLine("Her geficTeHTenpHEIX KopHe#!");
else 1f (discriminant > 0)
{
var sqrt = System Math Sqrt(discriminant);
x1 = (-k + sqrt) / a;
x2 =(-k - sqrt) / a;
Console. WriteLine("Iea aefictentensnex kopua: x1 = {0:f3} || x2 = {1:3}", x1, x2);
}
else 1f (discriminant == 0)
{
xl=x2=-k/a;
Console. WriteLine("Iea ogurakoesx kopua: {0:f3}", x1);

b))

Takum obpasom, paspaboTaHHas Mofenb 3KBMBaNeHTHbIX Npeobpa3oBaHni anropuTMOB NO3BOMSET OCYLLECTBNAATL BCE
JoMnyCcTUMble Npeobpa3oBaHVs anropyTMOB Ha OCHOBE anropuMTMOB, N3BECTHbIX CUCTEME, UK pa3pabaTbiBaeMblX HaCTHbIX
crnocoboB Ha ocHoBe 06LLMX MeTOA0B peLleHus 3aaad. [puiem mofeny akBrBaneHTHbIx Npeobpasosanui (3, 4) npermyLie—
CTBEHHO HanpaBfeHbl Ha NOBbILLEHNE KOPPEKTHOCTU 1 HAAEXHOCTY peLLeHns 3aaad, a Mogens (5) — Ha noBbiweHve adidhek—
TMBHOCTW peLleHnsa 3apad. [onycTumo ncnonb3oBaHne KoMBuHaLumm Mofdenen aKBrBaneHTHbIX Npeocbpa3oBaHnii anropuT—
MoB. Hanpumep, B mogenu (4) B ka4ecTBe BapuaHTOB MOryT MCNonb30BaTbcsa mogenu (3) u (5).
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