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BcrynneHune

®opmanbHaa Bepudrkaums:

TpeboBaHUs NPaBUILHOCTW

VaosneTBopsieT?
[I\/Iop,enb CI/ICTeMbI} ————————————— ) {CDopmaanaﬂ cneu,mdwmaum}

Obcyamm To, Kak MOXKHO MCMOJIb30BaTh JIOTUKY NPEnMKaToB [s
hopManbHO BepudmnKaLMm MMNepaTUBHbLIX NPOrpaMm

» Kak MOXeT ObITb YCTPOEHa MaTeMaTuyeckast Mofenb NporpaMmbi?

» Kak MOXXHO 3anucbiBaTb TpeboBaHUS K nporpaMmme
C UCMOJIb30BaHMEM NOTUNKK NpeankaToB?

» Kak npoBepuTb, YAOBAETBOPSIET AN MOAENL MPOrpaMMbi
3anncaHHbIM TpeboBaHUAM?
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MmnepatmnBHbie nporpamMmmbi: CUHTAKCUC

[I,aﬂee CHNTAKOTCA 3aJaHHbIMW CUTHATYPa 0 NOTMKN NpeankaToB
N MHOXECTBO lMpPeEAMETHbLIX MNMePEMEHHBIX Var

CVMHTaKCUC MMMNepaTUBHbLIX Nporpamm 3ajaaum crneaytoulein BH®:

T L=
stmt ::=
3pech:
» T — nporpamma

>
>
>
| 4

stmt | stmtw

0 | (nycTas komaHza)
x:=t | (npnceauBaHue)
if C then 7 else 7 fi | (BeTBNEHME)
while C do 7 od (umkn)

stmt — komaHaa nporpammbl (Wan, No-APYromy, NHCTPYKLS)

x € Var

t — BblpaXkeHue:

Npon3BOJIbHLIA TepMm, Takoli yTo Vary C Var

C — ycnoBue: NpousBoibHas beckBaHTopHas hopmMyna,
Takast 4to Varc C Var
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MmnepatmnBHbie nporpamMmmbi: CUHTAKCUC

B np

nmepax 6y,uyT NCNoJib30BaTbCA

P> curHaTypa C 0OLEN3BECTHLIMI apuPMETUYECKMU CUMBOSIaMU,

BK1FO4HaA

» koHcTaHThbl 0, 1,
> hyHKUMOHanbHble cumeonbl +(2), —(3) .(2),
> npeaunkaTHble cumeonbl =), () >()

» apubmeTuYeckas nHTepnpeTauust Ary NOrMKu NpeankaTos

Brok 53

HaJ MHOXeCTBOM 4ucen X, B KOTOPOW 3TV CUMBOJIbI OLIEHNBAIOTCS
«EeCTECTBEHHO» KaK COOTBETCTBYHOLLME YACAA, ONEPALUM N OTHOLLEHUS,
B ToM ducne O, 1, 4+, —, -, =, >, > — COOTBETCTBEHHO Kak
» yncnaOwm 1,
| onepaunnm CnoXXeHnsA, BbIHUTAHUA N YMHOXEHNA HUCeEN U
> OTHOLWEHNA paBEHCTBa 4Huncen
N UX CTPOroro v HECTPOroro HepaBeHCTBa B OO/bLLYHO CTOPOHY
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MmnepatmnBHbie nporpamMmmbi: CUHTAKCUC

Mpumep: peannsauus anroputmMa IBKAKUIA
BblYMCNEHUSA HanboabLLero obLero AeNnTens Yucen B NeEPEMEHHbIX X, §

while —(x = y) do

if x > y then
XI=X—Y;
else
yI=y—X;
fi

od
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MmnepatuBHble NporpaMmbl: onepaLoHHasi CEMaHTUKa

3HadeHne NporpaMmbl — 3TO BblUMCasieMast €l hyHKLMs
npeobpas3oBaHns BXOAHbIX AaHHbLIX B BbIXOfAHblE JaHHbIE

Ans 3apaHns 3Toi yHKLUMW ONpeaennM Caeaytollne NoHATUsS:
» CoCTosHME [aHHbIX: COBOKYMHOCTb 3Ha4eHWli nepeMeHHbIX,
npeobpasyemasi Npu BbINOJHEHWUW NPOTrPaMMbI
» CocTosiHME ynpaB/ieHns: ONncaHne TOro, Kak Tekylllee COCTOsHuE
JaHHbIX OyAeT U3MEHSTLCA NPOrpamMMoii B fafibHELLIEM BbINOJHEHUN
» CoCTOsIHME BbIYNCAEHUNS: COCTOSIHUE AaHHbIX + COCTOSIHUE YyrpaBaeHus,

TO €CTb OMMUCaHNE 3HAYEHNI AAHHbIX cenvac
1N B OCTaBLUEACA YAaCTW BbIMOAHEHUS NPOrpaMMbl
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MmnepatuBHble NporpaMmbl: onepaLoHHasi CEMaHTUKa

CocTosiHMe [aHHbIX Haa nepemMeHHbIMW Var B MHTepnpeTauuu
C npegMeTHol obnacteto D — 3710 oTObpaxkeHue o : Var — D
O6o3HaueHue: [x;/0(x1),...,xn/0(xy)], ecnu Var = {x4,...,%xn}

CocTosiHMe ynpaBfieHnst — 3TO NPou3BoJIbHAs NporpaMmMa

CocTosiHue BbluncneHns — 3To napa (7 | o),
rAe ™ — COCTOSIHME YMPaB/EHNst N 0 — COCTOSIHWE [JaHHbIX

> — MHOXECTBO BCEX COCTOSIHWUI JaHHbIX
> — MHOXXECTBO BCEX COCTOSIHWIA BblYMCAEHUS

(T{X — d} — COCTOAHUE AaHHbIX, NOoJy4HaloweecCsa N3 COCTOAHNA NAHHbIX O

B PE3YNIbTATE MNpUCBaBaHns I'lepeMeHHOVI X 3Ha4deHus d:
o{x < d}(x)=d
o{x < d}(y) =o(y) ecmy #x
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MmnepaTtuBHblE NporpamMMbl: onepauyMoHHasi CEeMaHTUKa

LLlar BbinofHeHUs! nporpaMmbl B MHTEPMPETaLNn T onucblBaeTcs

I ~
[BYMECTHBIM OTHOLLEHNEM MEPEXONOB — HAa MHOXECTBE X,
COCTOSILLIMM U3 BCEX Map C/edytouero snuaa:

> (xi=t]|0) D 0] ofx « to})

» (if C then 7 else 7> fi | 0) EN (my| o), ecan I = Co

» (if C then 71 else > fi | 0) EN (mo | o), ecan Z & Co

v

(while CdoTod | o) 5 (0| 0), ecnu T}~ Co
T
%

(while C do 7 od | o) = (7 while Cdo mod | o), ecinZ = Co

v

> (11 | o) D () mo | o), ecam (w1 | @) D () | o)

> @7|o) 5 (n|a)
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MmnepatuBHble NporpaMmbl: onepaLoHHasi CEMaHTUKa

Tpacca nporpaMmbl T U3 COCTOSIHUS AaHHbIX 0 B UHTeprnpeTauum Z — 3TO
noCnefoBaTeNbHOCTb COCTOSAHWI BblHNCAEHUS BUAA

<7T|U>£><7T1|01>£><7T2|02>£>...

BbluncneHusimm nporpaMmbl Ha3blBakOTCA OeckoHeYHble Tpacchl
N TPpacCCbl, OKaH4YBarOWNECA COCTOAHNEM YNPaBIAEHNA @

I'Iocne,uHee COCTOsIHNE JAHHbIX KOHEYHOIA Tpacchbl
HA3bIBAE€TCA PE3Y/ILTATOM aTOM Tpacchbl

T ~
3anuck (1 | o) . 0 ByAeT 03Ha4aTb, YTO CyLLECTBYET KOHe4YHasl Tpacca
NporpaMmbl T U3 COCTOSIHWS AaHHbIX O B MHTepnpeTauun Z,
OKaHYMBAIOLLASICS COCTOSIHNEM BbIYWNCIEHUS O

Mporpammoli T B nHTepnpeTaunn Z BblHUCAAETCA
4acTu4Has dyHkumns Z[w| : ¥ — ¥ cnepytoulero suga:

Inl(o) =0 & (r|a) 5. @)
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NmnepaTuBHbie NporpaMmmbl: ONepaLoHHas cemaHTuka (npumep)
Var = {x,y}
m = while =(x = y) do if x > y thenx :=x —y; else y :== y — x; fi od
Bbluucnenue T n3 [x/2,y/4] 8 Arg, rAe 7. — MHOXeCTBO BCeX LE/bIX HYUCEN:
(m ] [x/2,y/4])
Arg | Tk Arg = =(x =y)[x/2.y/4]
(ifx>ythenx:=x—y;elsey :=y—x; fim|[x/2,y/4])
Arz | Tk Arg (x> y)[x/2.7/4]
(y=y-—xm|[x/2y/4)
Arz | Tk [x/2.y/4y < (v = x)[x/2,y/4]} = [x/2.y/4]
@7 [x/2y/2])
Ale
(m][x/2,y/2])
Arg | Tk Arg lE(x =y)[x/2.y/2]

@ [x/2.y/2)

PesynbTaT 3TOr0 BhIYMCNEHUS: [x/2,7/2]
CnepoBaTensHo, Arz[m]([x/2,y/4]) = [x/2,y/2]
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3apaya Bepuchukaumm nporpamMmm

Tpe6OBaHI/I$I NPaBUIbHOCTW BbINOJIHEHNA NPOrpaMmMbl MOTyT ObITb 3anncaHbl
KaK ABa OTHOLLEHUA HA COCTOSIHUSAX JaHHbIX:

> npeaycnosue @,
3ajatollee 06w BUL AONYCTUMbIX BXOAHBIX JaHHbIX

» nocTtycnosue Y,
OMMCbIBatoLLIEE YCTPOWCTBO MPaBUJIbHBIX BbIXOAHbLIX AaHHbIX

HpVIHFlTO paCcCMaTpuBaTb ABa BWAa NPaBUJIbHOCTW BbINOJIHEHNA NPOrpaMmbl
OTHOCUTENBbHO 3a4aHHbIX MPeayCcnoBnA n NOCTYCNOBUA:

P> 4acTy4Has KOPPEKTHOCTb: pe3yNnbTaT Jto6Oro KOHEYHOro BblYNC/IEH NS
NporpaMmbl Ha JOMYCTUMbIX BXOAHbIX JaHHbLIX NMPaBUIEH

P NoJIHAA KOPPEKTHOCTL: ntoboe BblYMCAEHUE nporpaMmbl Ha JONYCTUMbIX
BXOAHbIX AaHHbIX KOHEYHO, W Pe3y/bTaT 3TOro BblHUCNEHNA NPaBUIEH

OcTaHoBUMCs NoapobHee Ha YaCTUYHOM KOPPEKTHOCTUN MPOrpamMm
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3apaya Bepuchukaumm nporpamMmm

Tpoiika Xoapa (no-apyromy — Tpunset Xoapa) — 3TO 3anucb BUAA
{o}m{y}, rae
>  — bopMysa JIOTVKN MPEANKATOB, Ha3bIBaEMas MpenycioBmem
» 7 — nporpamMma

» 1 — chopMyna NOrMKK NPeanKaToB, Ha3biBaeMasi MOCTYC/OBUEM

Tpunnet {@}m{y} ncturen B untepnpetauun Z (Z = {p}m{y}),
ecnu ansi nobbIx COCTOSIHUM AaHHbLIX 0, 0’ BEPHO CleaytoLlee:
ecim Z = @o v 3Hadedne o’ = Z[7](o) onpeaenero, To Z = 1o’

[Mporpamma T 4acTUYHO KOPpPEeKTHa B MHTepnpeTauun Z
OTHOCWTENbHO NpeaycnoBust ¢ n noctycnosus ¥, ecin Z = {p}n{y}

3ajaqa BeprduKaLMM MMNEPATUBHBIX NPOrpamMm:
ANst 33[aHHbIX NPOrpamMMbl T, NPEAYCOBUS ¢, MOCTYCN0BUS P 1
VHTepnpeTauuy Z npoBepuTb CNpaBeannBoCTb cooTHowerus Z = {o}m{y}
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