CsoiicTBo 1. /151 110001 KOHCTPYKIIHHA 8 MBI iMeeM wWp(S, F )= F.

GAKOH HCK/IIOYCHHOI'O 1Y/1a»

CBolicTBO 2 (MOHOTOHHOCTB). JIJIS JTIEFOOOU KOHCTPYKITAH 8 1 JTFOOBIX
nocTyciaoBu Q u R, Takux, 4to  —> R U1 BceX COCTOSTHUN

CIIpaBeIMBO oTHOIICHUE WP(S, O) = wp (S, R) 111 BceX COCTOSHUIA.

[ Ipu r060M HadalIbHOM COCTOSIHHAHM, Y AOBICTBOPsIEOIEM Wp(S, (),
COTJIACHO OIIPEJICIICHUIO, II0 OKOHYaHMHU pabOTHI cUCTEMBI Oy 1eT O=1.
CaenoBareiibHo, R=1, 1 HaYaJIbHOE COCTOSHUE OYAET Y AOBIETBOPATH U

yCIIOBHIO WP (8, R).



CsoilictBo 3. J[)1s1 11000 KOHCTPYKIIMM S U JUJISI JIFOOBIX MocTycoBud () u R
cripaBeJIUBO WP(S, Q) Awp (S, R) & wp(S, O A R).

1. B mo0oii Touke mpocTpaHCTBAa COCTOSIHUM U3 JIEBOW YacTH OTHOIICHU S
JIOTUUECKH clieJlyeT ero mpapasi 4acThb, MOTOMY UTO JUIsl JIOOOT0 HAYaJbHOTO
COCTOSIHUS, YAoBJIeTBOpsitoIiero u wp(sS, ), u wp (S, R), B COBOKYITHOCTH
YCTAHOBUTCS KOHEUHOE COCTOSIHUE, YaoBIeTBopsitoliee U O u R.
wp(S, Q) Awp (S, R) > wp(S, QAR

2.  Tapronorun: (OAR)=>Ou(QAR)—>R.

[To cBotictBy 2: Wp(S, Q@ A R) = wp(S, Q), wp(S, O A R) = wp (S, R).

A—>B A—>C
lIpaBuno BeiBona: 4 — (B AC)

wp(S., @ A R) > wp(S, Q) Awp (S, R).



CsoiicTBo 4. /{7151 110001 KOHCTPYKIMU 8 U IS JTIOOBIX TTOCTY CIIOBUMA (O

u R cupage iiuso wp(s, Q) v wp (8, R) > wp(S, O v R).

Tasronornu: Q > (OVR)uR—-> (0O VR).
ITo cBoticTBy 2: wp(S, Q) > wp(S, O VR), wp (§, R) > wp(§, O VR)

A->C B—>C
[ IpaBrI0 BBIBOJIA: (Av B) > C) -

wp(s, Q) vwp (8, R) > wp(S, OV R).



CEMAHTHKA 13bIKA ITPOI' PAMMUPOBAHUNWA
Omnepatop SKIP (ITPOITYCTHUTD)
YR wp(SKIP, R)=R
Oneparop FAIL (OTKA3ATDL)
YR wp(SKIP, R)=F
<omeparop>::=SKIP | FAIL
OrnepaTop IpUCBauBaHUS
x=F
wp(x:=E, Ry=Rp_,,
|Dom(E) A Rp_x}
<QIIepaTOop IpHUCBAUBaHUI~> . =<IICPEMCHHAasI~>:=<BbIpaKCHHUC~>
<[epeMeHHas >, <oIepaTop IIPUCBAUBAHUS> |

<IIEpEeMCHHAas >, <oIlepaTop IIPpUCBaAUBaHUI~>, <BbIpaXKCHUC>

<oneparop>::=SKIP | FAIL | <omepartop npucBanBaHus>
wWp(S1, Sz, R)=wp(S1, wp(S,, R))



<OXPaHAIOIINM 3ar0JOBOK™::=<JIOTHUUYECKOE BhIPAXKECHUE>—><0OIIePATOP=>
<oXpaHseMas KOMaHAa™>::=<OXPaHSIOIIHH 3aroJIOBOK™>{ ;< ollepaTop->}
<HaOOp OXpaHsAEeMBIX KOMaHJI>:: = <oXpaHseMas KoMaH1a™>

<Ha0Op OXpaHsIEeMbIX KOMaHJI>>:: = <OXpaHseMas KoMaHja™>

{1 <oxpaHsiemast komaHaa}

<onepatop>:: = if<habop oxpaHsieMbIXx kKoMaHT> fi

1. Bce mpenoxpaHuTe M ONpeIeICHBI; €CJIM BRIUHACIEHHE KaKOT0-TO
[IpeJOXPAHUTEIISI MOKET IPUBECTH K padoTe 0€3 MpaBUJIBHOIO 3aBEPIICHHS,
TO M BCI KOHCTPYKIIHSI HE CMOKET IPAaBHJILHO 3aBEPIIUTH CBOIO padoTy.

2. KoHCTpyKLIMS NIpUBEIET K HEAETE PMUHUPOBAHHOCTH IIPH T€X HAaUaJIbHBIX
COCTOSHUSIX, JJIs1 KOTOPBIX UCTUHHEI 3HAUCHUS 00Jiee YeM OJHOTO
[IPpeJOXPAHUTEIS, TIOCKOJIBKY OCTAETCs HEOIIPEACICHHBIM, KAKOU 13
COOTBETCTBYIOIIUX CITMCKOB OoepaTopoB OyAEeT TOrJia BHIOUPAThCS IS
3anycka. Hukakol HeieTepMHUHHPOBAHHOCTH HE BO3HHUKAET, €CJIM BCE
[IpeJOXPAHUTEIIH TTOTIAPHO UCKJIIUAIOT JAPYT ApYra.

3. Eciy HavaabHOE COCTOSIHUE TAaKOBO, YTO HU OJIMH U3 IIPeIoXpaHUTEICH He
ABJIIETCSI ICTUHOM, TO 3TO HAYaJbHOE COCTOSIHUE, JIJII KOTOPOTO HE
ITOJXOAUT HU OJWH U3 BAPHUAHTOB, a CJIEJIOBATEJIBHO, U BCS KOHCTPYKIIHS B
1[€JIOM. 3aIyCK IIPHU TAKOM HAYaJIbHOM COCTOSIHHUU IIPUBEJIET K OTKA3y.



Oneparop «IF»

if B;—=>SL.0.. 0B,»SL, fi
wp(IF, R) = (3j: 1<j<n:B) A (V¥ j: 1<j<m:B; >wp(SL; , R))

Omneparop «DO»
do Bl—)SLlﬂ.. ] Bn—)SLn od

Ecmu «IF» — onieparop, IOIIyYeHHBINA Iy TeM 3aKIIOUEHUS TOTO XK€
HaOoOpa oXpaHsIeMbIX KOMaHJI B CKOOKH «if ... fi», u ycimoBust H(R)
3aJlaHbl B BUJE
Ho(R)=RA—-(3: B)),
u npu k>0 Hy(R)= wp(IF, H; 1(R))v Hy(R),
To wWp(DO, R) = (3k=0: HY(R)).
HutyuruBHO H((R) UHTEpIIpETUPYETC KaK claOeHIee mpe Iy CII0OBHUE,
TaKoe, 4YTO KOHCTPYKIMA do-0d 3aBEpIIUT CBOIO padOTy IOCIIE HE
0oJIee YeM Kk BRIOOPOK OXpaHSEMBIX KOMaH/I, IPUYEM CHCTEMA

OCTAHCTCI B KOHCYHOM COCTOAHHNH, Y AOBJICTBOPAIOIICM IIOCTY CJIOBHUIO
R.



IIpu k=0 tpebyeTtes, 4ToObI KOHCTPYKIHA do-od 3aBepiiuia paboTy, HE
MPOU3BO/I BEIOOPKH KAKOU-THOO OXpaHIECMOH KOMAaH/IbL.
HeT HM 0HOTO TIpEeAOXPAHUTEISI ¢ HCTHHHBIM 3HAUCHUEM:
HfR)=R A = @j: B).
HauanbHasg HCTHHHOCTh R — HEOOXOUMOE YCIIOBHE JJII KOHCUHOW HCTHHHOCTH
R;
Hy(R)=R A = (Jj: B)).
IIpu k>0 ecTh JBa ciryyas:
1. Hu oauH U3 npeJoxXpaHUTEIICH HE UMEET HCTHHHOTO 3HAUECHHUS, HO TOT/a

BBINIOJIHSIETCS yesioBUE R, U H{(R)= wp(IF, H; 1(R))v Hy(R).



2. Xots OBl OJIMH IIpeJJOXPAaHUTEIb HUMEET 3HaUCHUE UCTUHA, UTO
COOTBETCTBY €T OJJHOKPATHOMY 3aIlycKy olleparopa «IF» (B HauaipbHOM
COCTOSTHUH, KOTOPOE HE MOKET IIPUBECTHU K HEMEUICHHOMY OTKa3y
BCJIEICTBUE OTCYTCTBUS UCTUHHBIX 3HAUECHUU IIpeJOXpaHUTENEH).
[Tociie TakOTo BBHIIOJIHEHUS, IPU KOTOPOM IIPOU3BOIUAIIACH BHIOOpKa
OJHOU oXpaHsIeMol KoMaHIbl, He0OXOAMMa TapaHTHs MolaJaHus B
COCTOSIHUE, TP KOTOPOM HoTpeOyeTrcs He Oonee yeM (k—1) manpbHeAmux
BBHIOOPOK JUISL JIOCTHXKEHUS 3aBEPIIEHUS PAaOOTH B KOHEYHOM
COCTOSTHUH, Y IOBJIETBOPSIONIEM R.

B cooTBeTCTBUH € OIIpe IEIEHUEM, TAKUM IIOCTY CIIOBUEM IS 3TOTO
ornteparopa «1F» ciayxur H; 1(R).

Cornacuo onpeaeiernto WpP(DO, R) nomkHo cymecTBoBaTh Takoe
3HaueHue k, 9ToOBl MOTpedoBaIOCH HEe OoJiee YeM & BRIOOPOK IS
obecrieueHus 3aBepiieHus paboOTH B KOHEUHOM COCTOSHUH,

Y IOBJIETBOPSIOIIEM IIOCTY CJIOBHIO K.



PaccMoOTpuM KOHCTPYKIIMHA, BEIBOJIUMBIE U3 HA0OPA OXPAHAEMBIX
KOMaH/]I

B,—-> S8 0...0B,—>8,

O0603HaunM «IF» 1 «DO» onepaTopskl, MOJyYaeMbIe 3aKIHOUYSHUEM
3TOro HabOpa OXpaHsIeMbIX KOMaH/ B apbl CKOOOK «if ... fi» n «do ...
0d» COOTBETCTBEHHO.

Teopema 1. (Ocnoenas meopema 01151 KOHCMPYKUUU 6b100pa)
ITIyctb koHCcTpyKIitus BeiOOpa IF u mapa npenukatoB ) u R TakoBBl,
qTO

Q—>3;B, (1<j<n) (1)

(VyB; QAB; >wp (3, R)) (2)
OIHOBPEMEHHO CITPABEIJIMBhI JJIsT BCEX COCTOsIHuUI. Torma

Q—->wpdF,R) (3)

COPABEAJIMBO TAKXKE AJIsI BCEX COCTOSIHUMU.



I1o onpenenenuro,
wp (IF, R)=3;B; A(VjB;(QAB; = wp (3, R))).
Cormachao (1), u3 Q cienyeT mepBblil YieH MPaBOH YaCTH, TO

oTHOWIeHUE (3) JOKa3bIBACTCS, €CJTM HA OCHOBAHUH (2) MBI MOKEM
clesnaTh BBIBOJ, YTO

Q—>\VjB; (B >wp(S§;, R)) (4

COPABEIITUBO JIJIsl BCEX COCTOSIHUM.
Ecan Q = F, otHOo1ieHue (4) HICTUHHO.

Eciu Q =T, T0 151 11000r0 3HAYCHUS j pa3InyaroTCs JiBa Cydasi:
1) Bi=F, 10 B; > wWp (Sj, R)ucmuna,
2) B;j=T, 10, cormacuo (2), wp (8;, R) =T, a ciienosareisHo,

B; =& wp (S, R) Ttoxe ucmuna



Cneocmeue. (n = 2) u B, =— B,. Torna 1j B; =T, u cnabelimee
peaycioBUe MpeoOpa3yeTcs Tak:

(B1 :’Wp(Sl, R))/\(—IBl —)Wp(Sz, R))=
(= By vwp (51, R)A(By vwp (S, R))=

(Bi AWp(Si, R))vV(=B, Awp(S;, R)) (5)
Bl /\—IBl =F

((wp (S1, R)Awp(Sz, R))=T) —>
(wp (51, R)=TAwp(Sz, R)=T)
B cnyuae if — then — else (3)

(Q/\B] —)Wp(Sl, R))/\(Q/\—lBl —)Wp(Sz, R))



Hemma. 11ycts napa npeaukaroB Q u R MOKET ObITh, 3alIMCAHA B BUJIC
R=P
Q =PA 3] Bj

B sToMm citydae nocbuika (1) BBITOJHSAETCS aBTOMAaTHYECKH, a
ITOCKOJIbKY,

(AjB; A Bj)=B;

noceika (2) CBOAUTCS K BUIY

(VjB; (PAB; > wp (S, R)) (6)

M3 YEro MO>KHO BBIBECTH, COTJIacHO (3),

(PAEIij)—)Wp (IF, R) (7)
JI BCEX COCTOSTHUM.



Teopema 2. (Ocnosnaa meopema 0,11 KOHCMPYKUUU ROGMOPEHUA)
ITycTh HAOOP OXpAHAEMBIX KOMAH/ ¢ TOCTPOCHHOM 11 HETO
KoHCTpYKuen BeiOOpa IF u ipeaukar P TakOBEBI, 4TO
(P A3j B;) = wp (IF, P) (7)

CITPABEUIUBO I BCEX COCTOAHUM. Toraa it COOTBETCTBYIOIIEH
KOHCTPYKIUHU MOBTOPEHUS DO MOKHO BBIBECTH, UTO

(PAwp (DO, T))=>wp (DO, PA=jB)) (8
JIUIS BCEX COCTOSIHUMU.

DTy TeopeMa, U3BECTHA T0JI HA3BAHUEM «OCHOBHAsl T€OpeMa
NHBAPUAHTHOCTH JISI IUKJIOBY.
MHTYyuTUBHOE "NOKA3aTENbCTBO' .



I lockinka (7) yTBEpKAAET, 4TO €CIIU

. mpeukar P riepBOHAYaIbHO UCTUHEH,

2.0/1Ha U3 OXPaHACMBIX KOMaH/| BLIOUPACTCS JIIsl BBITIOJIHEHHUS,
TO IIOCJIE €€ BBIIOJIHEHUA P COXpaHUT CBOIO UCTUHHOCTD.
HMuave roBopsi, MpeJOXPaHUTEIN IFAPAHTAPYIOT, YTO BHIIIOJIHEHUAE
COOTBETCTBYIOIIUX CIIMCKOB OIIEPATOPOB HE HAPYIIIUT UCTUHHOCTHU P,
€CIIA HaYaJIbHOE 3HauYcHUE P ObUI0 HCTUHHBLIM. CJIE/I0BAaTEILHO, BHE
3aBUCUMOCTHU OT TOTO, KaK 4YacTO IIPOU3BOJAUTCS BHIOOPKA OXPAHAECMOU
KOMaHJIbI U3 UMEIOIIErocs Habopa, npeaukar P OyAeT CIpaBe/JIuB
IpH4 000U HOBOM IIpoBepke npeaoxpanureieit. | locie 3apepinenus
BCE KOHCTPY KITUU IIOBTOPEHUS, KOTJIa HUA OJIUH U3 IIPEIOXPAHUATEIICH
HE SABISACTCSA UCTHHOU, paboTa 3aKOHYUTC B KOHEYHOM COCTOSHUH,
yaoBieTBopstomieM P A—=(3j B)).
Bormpoc B ToM, 3aBepIUATC JIU paboTa IpaBUWILHO. Jla, €Cciiv yCIOBUE
wp(DO, T) cipaBeiIMBO U BHAYAJIC, IOCKOJIBKY JIO00€ COCTOSTHUE
yaoBierBopsier T, To wp(DO, T) 1o olnpeaeiicHuio ABISCTCS
C1abeUIUM IIpeTy CIIOBUEM ISl HAYAIILHOI'O COCTOSHUSA, TAKOTO, YTO
3anyck orneparopa DO npuBeieT K IpaBUIILHO 3aBEPIIacMOi padboTe.



DopMaIbHOE NOKA3ATEIbCTBO OCHOBHOM TEOPEMBI JJ11 KOHCTPYKLUMH
MOBTOPEHMUA OCHOBBIBACTCS HA (POPMAJILHOM ONMMUCAHUM CEMAHTHKH
3TOH KOHCTPYKLMU. BBIBOAATCSA CIIECAYIOIIUE YTBEPAKICHHUS.

Jliisa moctycioBus T.

Hy(T)=—- 3/ B)) (9)
k>0 H(T)=wp (IF, H,, (T)) v— (3 B;) (10)

Jls moctycnosuss P A—(3j B; ).
HyPA—=(3jB;)) =PA=(3jB;) (11)

k>0 Hk(P/\ _I(HJBJ)) =
Wwp (IF, Hk—l (PA_I(HJBJ)))VP/\_I(HJBJ) (12)

JlokaxxeM 1o MHAYKIHUM, YTO NochbUIKa (7) rapaHTUPYET
UCTUHHOCTb Ipu k = 0 (P A H(T)) => H (P A—=(3j B;)) (13)
JUTST BCEX COCTOSIHUU.



DopMaIbHOE NOKA3ATEIbCTBO OCHOBHOM TEOPEMBI JJ11 KOHCTPYKLUMH
MOBTOPEHMUA OCHOBBIBACTCS HA (POPMAJILHOM ONMMUCAHUM CEMAHTHKH
3TOH KOHCTPYKLMU. BBIBOAATCSA CIIECAYIOIIUE YTBEPAKICHHUS.

Jliisa moctycioBus T.

Hy(T)=—- 3/ B)) (9)
k>0 H(T)=wp (IF, H,, (T)) v— (3 B;) (10)

Jls moctycnosuss P A—(3j B; ).
HyPA—=(3jB;)) =PA=(3jB;) (11)

k>0 Hk(P/\ _I(HJBJ)) =
Wwp (IF, Hk—l (PA_I(HJBJ)))VP/\_I(HJBJ) (12)

JIoKaXeM Mo MHIYKLHH, YTO MOChUIKA (7) rapaHTUpPyeT

UCTUHHOCTBL Ipu k > 0 (P A H(T)) > Hi (P A—=(3j B;)) (13)
JIJISI BCEX COCTOSIHUU.



N3 (9) u (11) caenyer cupapemmpocts (13) ipu k=0.
Ilycts (13) Bepno npu k = K — 1 (K > 0). JlokaxxeM €ro cnpabeJIMBOCTb
npu k = K.

PAH(D)=PAwp (AF,Hg (1)) v PA—=(3jB;)=
B cuity (10)
=P AdjB; Awp (IF, Hx4(T)) v PA—=(3j B;) =
T.K. BBINOTHUI0CHh Hy_ 1 (1), 3HauuT BRIMOAHWIOCH 3 j B;
=wp (IF, P)Awp (IF, Hx_1 (1)) v PA—=(3jB;) =
B cuity (7)
=wp (IF, PAHg1(T)) v PA—(3jBj) =
B CHUTY CB. 3 mpeodpa3oBare s MPEeIUKaTOB
=wp (IF, Hx 1 (PA—=(3jB;)) v PA—=(3jB;)=
B CHIy CB. 2 TipcoOpazoBares npeaukaTos U (13)
= Hx(P A—=(3j By)). (13) noxazano.
PAwp (DO, N=3k20PAH,(T)>3k20H(PA—=(3]B)) =
wp (DO, P A _'(HJBJ))



Memoo urHOyKmusHbIX Y6 epIHeOeHUH,

He3apucumo chopmympopaHHbiii K. @noiigom u I1. Haypowm.

CyTh 3TOTO METOJA COCTOUT B CIEAYIOILEM:

1) popMyIHPYIOTCA BXOJHOE U BBIXOHOE YTBEPKACHUA: BXOJHOE YTBEPKICHHUE
OIMHUCBHIBAET BCE HEOOXOAUMBIE BXOJHBIE YCIOBHA JJISA MPOTrpaMMbl (HJIH IIPOTPAMMHOTO
(parMeHTa), BEIXOJJHOE YTBEPKIACHHUE OIMHCHIBACT OXKHAASMBIH PEe3YJIbTaT;

2) nipearoJiarasd UICTUHHBIM BXOJHOE YVTBEPKASHUE, CTPOUTCA IPOMEKYTOUHOE
VTBEPKIACHUE, KOTOPOE BBIBOJUTCSA Ha OCHOBAHUM CEMAaHTHUKH OIEPATOPOB, PACIIONIOKEHHBIX
MEKIY BXOOM H BBIXOJO0M (BXOJHBIM U BBIXOJHBIM YTBEPKACHUAMHU); TAKOS YTBEPKIACHHUE
Ha3bIBACTCA BBIBEACHHBIM Y TBEPKICHUEM;

3) popmyaupyeTcd TeopeMa (YCI0BHA BEpUPHKALIIHI):

U3 BbIBEIEHHOI'0 Y TBeP:KI€HHUS CJIelyeT BbIXOJHO€E YTBep:KIeHHE,

4) moKa3bIBACTCA TEOPEMA; JOKA3ATEIbCTBO CBUJIETEIBCTBYET O MPABHUIBHOCTH
IIporpaMMbl (IIPOTPAMMHOTO (pparMeHTa).

JlOKa3aTeJIbCTBO IIPOBOJUTCA IIPH MTOMOIIH MATEMAaTHUYECKUX METOJA0B, UCITOIb3Y FOIIHX
HCUYUCJICHUE TIPEIUKATOB IIEPBOTO MOPAIKA.

Beegem obo3zHaueHue § Q } S { R }, rae Q, R-tipeaukatel, S-riporpamma (oneparop Wi
II0CJIEI0BATEIBHOCTh OIIEPATOPOB ).

O003HaUEHHE OIPEISIIeT CJIe Ay oI cMbIcT: "EcaH BRIITOJHEHHE S HAYaJ0Ch B COCTOSHUH,
VJIOBJIETBOPAIONIEM Q, TO UMEETCA TapaHTHA, YTO OHO 3aBEPILUTCA YEPE3 KOHEYHOE BPEMA B
COCTOSHUH, VI0BJICTBOpAroeM R".

IIpemukar QQ Ha3pIBaCTCA npedycrosies WIH BXOJHBIM YTBEPKACHUEM S, TIpeaUKaT R -
nocmycioeiem WIH BBIXOJHBIM YTBEp:KAcHUEM. ClleIoBaTebHO, R ompeaender To, 4ro
HYKHO YCTaHOBHUTH. MO3KHO CKa3aTh, UTO R onpeiengeT crieipuKaIyio 3aaum.



Al. Axcuoma npucBauBanusd:. { R, } x :=e { R }

HedopmanpHOC 00BICHECHHE aKCHOMBI. TaK KaK X MOCJIC BBIITOTHCHUS
OyaeT comep:kaTh 3HAUCHUE €, TO R OyAeT HCTUHHO MOCe
BBITIOJTHCHU S, €CJIM PE3YIbTAT MOACTAHOBKH ¢ BMECTO X B R ncThHEH
IICPE ] BHITIOTHCHUCM.

Takum odpazom R, = R(x) ipu x = e.

Jlna R, BBoguTcsa obo3nauenue: R,=R", (y Bupra) mwim

Ry o (v JICHKCTPHI)

YTO O3HAYACT, YTO X 3aMCHICTCS HA €.

AxcuoMa IIpUCBauBaHUSI OyICT UMCTh BUI;

{ Rece } x:=e {R}



A2. Ectu m3BectHo: { Q} S{P}tu{P} = {R}, 10
{Q}S{R}

A3.Ecmu3BectHo: {Q}S{P}u{R}={Q} 10
{R}S{P;

[IycTe S — 5TO MOCIEA0BATEIBHOCTE U3 ABYX OMEPATOPOB
S1;S2 (cocTaBHOM omeparop).

A4. Ecin u3BeCTHO:
{Q}Si{Plju{Pl;S;{R}10{Q}S{R}
AS. Eciu u3BeCTHO:

{QandB} S {R}u{QnotB} = {R}, 10
{Q}ifBthenS; {R}.

A6. Eciiu u3BecTHO:
{QandB}Sl {R}I/I{QnOtB}Sz{R},TO
{Q }1f Bthen S;else S, { R }



A7. Ecrm m3sectHOo: { QandnotB } S; { Q } , 10
£ Q }repeat S;until B { Qand B }

A8. Ecmm m3BectHo: { Qand B } S1{Q}, 10
$Q}while Bdo S; { Qandnot B }
[Tpeaukat Q, ICTHHHBIN NICPE BBITTOTHCHUCM U TTOCIIC
BBITIOJTHCHUS KaXKAOTO IIara IUK/Ia, Ha3bIBACTCS
UHBAPUAHMHBIM OMHOUIeHUEM WA TIPOCTO UHBAPUAHINOM
YUK
B maTeMaTHKe TCPMHUH 'MHBAPUAHTHBIA O3HAYACT HE
M3MEHAIOLIUMCS MO BO3ACHUCTBUEM COBOKYTHOCTHU
paccMaTPUBACMBIX MATEMATHUCCKUX Oniepanyil. B janHOM
Cay4dac ¢IUHCTBCHHAS OICPAITHS — 3TO BBITIOJIHCHHUC Iara
LIMKJIa TIPU YCIOBUM UCTUHHOCTH () BHAYale.



IlycTe HAA0 OMPEACTUTh YACTHOE ( U OCTATOK I OT JACICHUS X
HAYV.
Bxoonwvie oannvie:
X, Y IIPHHAAJICKAT KJIACCY LICIbIX HCOTPHIATCIBHBIX YHCEC,
nmpuiem y > 0.
Buixoonwie oannwie:
(, I IPUHALICKAT KJIACCY LCIBIX HCOTPULIATCIBHBIX YHCCIL.
Onucanue aneopumma
3amath(X,y); /* X,y MOIyYarOT KOHKPETHEIC 3HAUCHUA X,Y */
I =X,

q:=0;

while y <=r do
begin
r=r-y,.q=q+1
end;

BBIOATH((,T);



Chopmyaupyem nocrycaoBue R:
(r<y)and (x=y*q+1)
Hy>KHO 10Ka3ark, 4TO
{y>0andx>y }S{(r<y)and (x=y*q+r)j



/[okazametbcmeo.

1. OgeBugno, uTo Q =>xXx=x+y * 0.

2. lIpumennuM akcuomy Al k oriepatopy r .= X, TOIJia MOJIYIYUM
IX=x+y*0}r=x{x=r+y*0}

3. AnaiioruuHo, mpuMmensd Al k oneparopy q = 0, IOJIYUUM:
(X=T+y*0}q=0{x=r+y*q}

4. IIpumenssa npaBuio A3 K pe3yJbraraM IIYHKTOB 1 U 2, oayYuM
{Qir=x{x=r+y*0;

5. Ilpumenssa npaBmwio A4 x pe3yiibraTaM IIyHKTOB 4 U 3, IIOJIYYAM
(QiT=x:q:=0{x=r+y*q}

6. BEIOJIHUM PaBHOCUILHOE IIPpeOOpa30BaHUE

x=r+y *qand y<=r=>x=(-y) +y*q+1)



7. lIpumenss mmpaBiiio Al K omeparopy r =1 - Y, IOy YUM
X=@-y)+y*(q+ Dir=r-y {x=r+y*q+ 1);

8. s orieparopa q ;= q + 1 aHAIOTUYHO IIOJIYYUM

{x=r+y*(q+1)} qi=q+1 {x=r+ty*q}

9. llpumenssa mpaBuiio A4 K pesyibTraraMm IIYHKTOB 7 U 8, IOy YUM
{X=(@-y)+y*(q+ 1)}

r=r-vy,q:=q+1

{X=r+y*q}

10. IIpumenss mpaBuiio A2 K pe3ybTaTaM IIYHKTOB O U 9, 110y YruM
{x=r+y*qandy<=r1}

r=r-y,q:=q+1

{X=r+y*q;

11. IIpumenss mpaBuiio A8 K pe3yibTaTy IyHKTa 10, I1oayumum
{x=r+y*q} whiley<=rdo

beqinr:=r-y,q:=q+1end

{not(y <=r)and (x=r1+y*q) }

YTBepKAcHUE X = T + y*(q SBIISETCS MHBAPUAHTOM IIMKJIA, TaK KaK 3HAYCHUE
€ro OCTaeTCd UCTUHHBIM JIO IIUKIIA U I10CII€ BBIIOJIHEHUS KaXIOT0 IIara

ITHKJIA.



12. IIpumenssa npasuio A4 k pesyibraraM IIyHKTOB S U 11, mony4daem
TO, YTO TPEOOBAJIIOCH JJOKa3arh, T.€.

{QiS{not(y<=nand x=r+y*q ;

OcTranoch J0Ka3aTh, YTO BHIIOJHEHHUE IIPOTPAMMBI 3aKaHIHUBACTC.
JlokasweIBaTh Oy A€M OT IIPOTUBHOTO, T.€. IPEAIIOJIOKUAM, YTO
IIporpaMMma He 3aKkaHduBaeTcs. 1orja JoJaXKHa CYIIECTBOBATh
OECKOHEUHA ITOCJIEIOBATEIILHOCTh 3HAUCHUM T U (,

Y JIOBJIICTBOPSIOIIAS Y CIIOBUIM

Dy<=r;

2) r, q IpAHAJJICKAT KIIACCy HEOTPUIATEIBHBIX IIEJIBIX THUCEL.

Ho 3HadeHue r Ha KaX0M Iare Mukjia y MEHBIIACTCs Ha
IOJIOKUTEIBHY IO BEIUYHHY :

r:=r-y(y>0).

3HAYUT, MMOCJIECIOBATEILHOCTh 3HAYCHUAM T U ( SBJISIETCS KOHEYHOM,
T.€. HAUJETCA TaKOE 3HAYCHHUE T, JUIsI KOTOPOro HE Oy JIeT
BBITIOJIHATECS VCIIOBUE V <= I' U IUKIHUYCCKUN MPOIECC 3aBEPIIUTCA.






