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1. Nudopmatuka. Uudpopmaums.
MpepcTaBneHue n o6padoTka
nHdpopmauun. CuctemMmbl cuucneHus

UHdopmaTtuka 3aHmmaeTcs Gopmann3oBaHHbIM Npea-
cTaBfieHnemM 06beKTOB 1 CTPYKTYP X B3aMMOCBSI3eli B pa3-
NNYHBIX 061aCTAX Hayku, TeXHWUKW, npowasoacTea. [ns
MOAENVMPOBaHNS OOLEKTOB M SIBNIEHUIA UCMOMbL3YIOTCS
pasnuyHble hopMaibHble CPEeACTBa, Hanpumep noruye-
ckune hopMyIbl, CTPYKTYPbl A@HHbBIX, S3bIKV NPOrpaMmMu-
poBaHus 1 ap.

B uHdopmaTtuke Takoe @yHAaMEHTaNbHOE MOHSTUE,

Y

Kak VIMEeT PasNnyHble 3HAYEHUS:
1) dopmanbHoe NpeacTaBneHve BHeLHMX GopM MHdOp-
Maumu;

2) abCcTpakTHOE 3HaYeHre MHbopMaLun, ee BHyTPEHHEE
copepXaHve, CEMaHTVKa;
3) oTHoLeHVe nHdOopMaLIK K PeasibHOMY MUPY.

Ho, kak npasuno, nog nidopmaumeri NoHMMatoT ee ab-
CTPaKTHOE 3HaYeHNe — CeMaHTUKy. Eciv Mbl xoTum 06-
MeHuBaTbCs UHPOPMaumein, HaMm HeobXoauMmbl corna-
COBaHHblE NPEACTaBEHNs, 4TOObI HE HapyLllanack npa-
BWILHOCTb MHTEprpeTaumm. 15151 3T0ro MHTeprpeTaLyio npea-
CTaBfIEHMS1 MHOPMALMN OTOXAECTBASIOT C HEKOTOPLIMU
MaTemMaTnieckumu CTpyktypamu. B atom cnyyae obpa-
60Tka UHPOPMALMU MOXET ObiTb BbIMOSHEHA CTPOTUMMU
MaTeMaTU4eckKUMmn MeToaamu.

OfHO M3 MaTeMaTUHeCKUX OMMCaHW nHpopmMaumm —
37O NpeAcTaBeHe ee B Buae GyHKLUN

y=1f(x,t)
roe t— spems,
X — TO4YKa HEKOTOPOro Noss,
B KOTOPOW namepsieTcs 3HaveHve y. B 3aBucumoctn ot
napameTpoB GYHKLMN X 1 t UHPOPMALMIO MOXHO Kilaccu-
duumposatsb.

e

OCHOBHbIE CUMBONbI 5i3blka — OYyKBbI, LUMGPLI U Cre-
UMasibHble CUMBOJIbI — COCTaBNAIOT ero andasuT. Asbik
Pascal BknoyaeT crefytoLmii Habop OCHOBHbLIX CUMBOJIOB:
1) 26 NaTMHCKUX CTPOYHBIX U 26 NATUHCKMX NPOMUCHbBIX

6yKB:

2) _ (3HaKk nogyepkuBaHus);

3) 10undpp:0123456789;

4) 3Haku onepauui:

+ — 0/ =<>< > <K= > 1=0;
5) orpanmumTenun:. , " () [ 1 () (Y () o
6) cneundukatope: ~ # $;

7) cnyxebHble (3ape3epBMPOBaHHbLIE) COBA:

ABSOLUTE, ASSEMBLER, AND, ARRAY, ASM, BEGIN,

CASE, CONST, CONSTRUCTOR, DESTRUCTOR, DIV, DO,

DOWNTO, ELSE, END, EXPORT, EXTERNAL, FAR, FILE,

FOR, FORWARD, FUNCTION, GOTO, IF, IMPLEMENTA-

TION, IN, INDEX, INHERITED, INLINE, INTERFACE,

INTERRUPT, LABEL, LIBRARY, MOD, NAME, NIL, NEAR,

NOT, OBJECT, OF, OR, PACKED, PRIVATE, PROCEDURE,

PROGRAM, PUBLIC, RECORD, REPEAT, RESIDENT, SET,

SHL, SHR, STRING, THEN, TO, TYPE, UNIT, UNTIL, USES,

VAR, VIRTUAL, WHILE, WITH, XOR.

Kpome nepeuncneHHbix, B HAGOP OCHOBHbIX CYIMBOJIOB
BXOAUT npoben.

B asbike Pascal cywecTtByeT npasuio: TUn SBHO 3a-
[LaeTCs B ONUCAHWUM NEPEMEHHOM UM BYHKUMKN, KOTOPOe
npeaLwecTByeT VX MCMOJb30BaHMIO. KOHLLenLys T1na si3bl-
ka Pascal nmeet cneaylowyie OCHOBHbIE CBOMCTBA:

1) noboit TMN JaHHbLIX onpeaensieT MHOXECTBO 3Haye-
HVII, K KOTOPOMY MPUHAANEXUT KOHCTaHTa, KOTOpble
MOXET MPUHUMATb NePeMeHHast UM BblpaXeHne Nin-
60 BbipabaTbiBaTh Onepaumns Un GyHKLUS;

2) TMN 3HaYeHWs, 3a1aBaeMOro KOHCTAHTOW, NEPEMEHHOW
VAW BbIPAXEHUEM, MOXHO OnpeenuThb Mo ux Buay wim
onucaHuio;

3. BeBepeHue B 93bik Pascal

Kem

2. NpepctaBneHue Yyucen B ABM.
dopmanm3oBaHHOE MOHATUE anropuTma

32-paspsaHble NpoLeccopsl MOryT paboTtaTb C onepa-
TUBHOW NamATbIO eMKOCTbI0 A0 232-1, a agpeca moryt
3anuceiBathca B auanasoHe 00000000 — FFFFFFFF.
OpHako B peasibHOM pexume npoueccop pabotaet
Cc namsaTbio Ao 220-1, a agpeca nonagaloT B AManasoH
00000 — FFFFF. BaiTbl namstn Moryt o6beauHsTLCS
B MoNs kak PUKCUPOBAHHOM, Tak Y NePEMEHHON OJINHbI.
CnoBom HasbiBaeTcs none GUKCUPOBAHHON AJINHbI,
cocTosiliee U3 2 6aiiToB, ABOHLIM CNOBOM — rone
13 4 GanToB. Agpeca nonei GbIBAIOT YETHbIE 1 HEYeT-
Hble, NP 3TOM [J1st YETHbIX aPecoB onepaLun BbiMo-
HsIl0TCA BbICTPEE.

Yucna ¢ dukcnpoBaHHo Toukolh B OBM npepctas-
NISHOTCH Kak Liesible BOUYHbBIE YMCAA, U 3aHUMaeMbI UMK
o6bemM MOXeT cocTaBnaTb 1, 2 unu 4 Gaira.

Lienble ABOVYHbIE YMCNA NPEACTABASIOTCA B AOMOJHA-
TenbHOM Kope. [lonoHNUTENbHBIA KOA, MONOXUTENIbHOro
yucna paBeH CaMOMy 4WCIHY, @ AOMOSHUTENbHBIN KOZ,
OTPULIATESNIBHOTO YMCNa MOXET OblTb MOYyYEH MO TaKOW
dopmyne:

x=10n- |x|,
roe n — paspsaHOCTb Yucna.

B 1BOMYHO CrCTEME CHMCNEHUS AONONTHUTENbHBIV KOZ,
nony4aeTca NyreM UHBEpPCUWU paspsanos, T. €., 3aMeHoMn
e[VHNL, HyNSIMU 1 HA060POT, 1 NPUGABNEHNEM eINHULbI
K MAaemMy paspsay.

Konuyectso 6UTOB MaHTUCChI onpeaensier TO4YHOCTb
npeacTaBieHus: Yncen, KONMYECTBO OUTOB MALUMHHOMO
nopsigka onpefensieT AManasoH NpeAcTaBleHns Ynucen
C nnaBatoLLell TOYKON.

dopManu3oBaHHOE NOHSATUE ANIrOPUTMa

AﬂrOpI/ITM MOXeT CyLiecTBOBaTb TOJIbKO TOrga, korga
B TO € Camoe BpPeMsi CyLLEeCTBYeT HEKOTOPbI MaTemMa-

[ZZ) 4. CranpapTHble npoueAypbl U GYHKUUKN

ApudmeTuyeckne pyHkummn

1. Function Abs(X); Bo3BpaLaeT abCoNOTHOE 3HAa4YEeHVEe
napametpa.

2. Function ArcTan(X: Extended): Extended; Bo3Bpa-
LaeT apKTaHreHC apryMmeHTa.

3. Function Exp(X: Real): Real; Bo3Bpalwaer aKcno-
HEHTY.

4. Function Frac(X: Real): Real; Bo3BpaliaeT Apo6Hy0
4acTb apryMeHTa.

5. Function Int(X: Real): Real; Bo3BpaLwaeT ueno4ncnex-
HYIO 4acTb apryMeHTa.

6. Function Ln(X: Real): Real; Bo3BpaLLaeT HaTypasbHbIii
norapndm (Ln e = 1) BoipaxeHus X BELLECTBEHHOrO Tuna.

7. Function Pi: Extended; Bo3Bpaliaet 3HaveHue Pi, ko-
TOpoe onpepeneHo kak 3.1415926535.

8. Function Sin(X: Extended): Extended; Bo3Bpaliaet
CUHYC aprymeHTa.

9. Function Sqr(X: Extended): Extended; Bo3BpaluaeT
KBagpar aprymeHTa.

10. Function Sqrt(X: Extended): Extended; Bo3BpaluaeT
KBafpaTHbIi KOPEHb apryMeHTa.

Mpoueaypsb! 1 GyHKUMKU NpeoGpa3oBaHNs BEUYUH

1. Procedure Str(X [: Width [: Decimals]]; var S); npeo6-
pa3oBbIBAET YMCIIO X B CTPOKOBOE NpeCTaB/eHne.

2. Function Chr(X: Byte): Char; Bo3BpaLLaeT CMMBON C No-
psinkoBbIM HomepoM X B ASCII-Tabnunue.

3. Function High(X); Bo3Bpaluaet Hanbonbluee 3Haye-
HVe B AnanasoHe napamMeTpa.

4. Function Low(X); Bo3BpallaeT HaMMeHbLUee 3Have-
HVe B AnanasoHe napameTpa.

5. Function Ord(X): Longint; Bo3BpalLaeT nopsakosoe
3Ha4eHWe BbIPAXEHUs NEPEYNCANMOro TUna.
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nyeckmin 06bekT. Popmannm3oBaHHOE NOHATUE anro-
pVTMa CBA3AHO C MNOHATUEM PEKYPCUBHBIX PYHKLUIA,

HOPMaJibHbIX aIrOPUTMOB MapkoBa, MaluvH TelopuHra.

B matematuke dyHKUMS Ha3biBaeTCH OAHO3HAYHOM, ecnu
4N noboro Habopa apryMeHTOB CYLLECTBYET 3aKOH, Mo KO-
TOPOMY OMNpeaensieTcs EANHCTBEHHOE 3HaYeHne GYHKLN.
B kayecTBe Takoro 3akoHa MOXET BbICTYNaTb ajiroputMm;
B 3TOM Cly4ae PpyHKLUS Ha3bIBAETCS BbIYUCIUMON.

PekypcurBHble QYHKUMM — 3TO MOAKIACC BbIYUCANMBIX
dYHKUMIA, a anropuTMbl, Onpegensiiowmne Bbl4NCNeHns, Ha-
3bIBAIOTCS COMYTCTBYIOLVMW airOPUTMamMmn PeKyPCUBHbIX
dyHKumn. CHavana pukcupylotcsi 6a3oBble PEKYPCUBHbIE
DYHKUMK, AN9 KOTOPbIX CONYTCTBYIOLWMIA anroput™ Tpusma-
JleH, OfHO3Ha4YeH; 3aTeM BBOSTCSA TPM Npasuna — onepa-
TOPbI MOACTAHOBKM, PEKYPCUM Y MUHMMU3ALIMM, NPY MOMOLLM
KOTOPbIX HA OCHOBE 6a30BbIX GYHKLMIA NonyyatoTcs 6onee
CNOXHbIE PEKYPCUBHBIE DYHKLIMN.

B5a30BbIM1 GYHKLVISIMU 1 X CONYTCTBYIOLLIMMU &IrOpUTMa-
MU MOTYT BbICTYMaTb:

1) dYHKUMA N HE3ABUCUMbIX NMEPEMEHHBIX, TOXAECTBEHHO
paBHasi Hynio. Toraa, ecnm 3HakoM YHKLMKU SBAsSieTCS
@ n, To HE3ABMCUMO OT KONMYECTBA APryMEHTOB 3Haue-
HVe GYHKLMM CReayeT NosioXnTb PaBHBIM HYJIO;

2) ToXAECTBEHHAsH PYHKLMSI N HE3ABUCUMbIX NePEMEHHbIX
suaa ‘P ni. Torna, ecnu aHakom dyHkumm siensietcst P ni,
TO 3HayeHMem YHKUMK cnepyeT B3siTb 3HAYEHWe i-ro
aprymMeHTa, cymTasi ClieBa Harnpaso;

3) Z\-cbyHKUMS OHOrO HE3aBMCMMOrO aprymeHTa. Toraa,
€C/M 3HaKkoM YHKLMK SIBASIETC N\, TO 3HauYeHneMm
PYHKUMM CredyeT B3sTb 3Ha4YeHMe, creayioLlee 3a 3Ha-
YeHVeM aprymeHTa.

6. Function Round(X: Extended): Longlnt; okpyr-
NISieT 3Ha4€eHVe BELLLECTBEHHOrO TUMa Ao Lesioro.
7. Function Trunc(X: Extended): LonglInt; ycekaeT 3Ha-
YeHvie BELLLeCTBEHHOro TUna Ao Liesoro.
8. Procedure Val(S; var V; var Code: Integer); npeo6pa-
30BbIBAET YMC/IO N3 CTPOKOBOrO 3HAYEHWsI S B 4NCNIOBOE
npeacrtasnexue V.

Mpoueaypbl U GyHKUMN PaGoOTbl C NOPAAKOBLIMU
BeJINYUMHaAMM

1. Procedure Dec(var X [; N: Longlnt]); BbluuTaet eau-
Huuy nnmn N n3 nepemeHHom X.

2. Procedure Inc(var X [; N: LongInt]); npn6asnsiet eau-
Huuy nnmn N kK nepemeHHom X.

3. Function Odd(X: Longint): Boolean; Bo3Bpaiiaet
True, ecnn X — HevyeTHoe Yncno, u False — B NpOTMBHOM
cnyyae.

4. Function Pred(X); Bo3BpallaeT npeabiayLiee 3Have-
HVe napameTpa.

5. Function Succ(X); Bo3BpalLaeT crneaymouiee 3Haye-
Hve napameTpa.

m Ecnun napameTpbl — CKansipHble BENUHMHbI, Npu-

HVMaIOLLIME HeNpPepbIBHbIN Psif, 3HAYEHWI, TO MOy~
YeHHasi TakuM 06pa3oM MHPOPMaLVsi Ha3bIBAETCH He-
npepLIBHOW (Mnu aHasorosou). Ecnn xe napametpam
npuaaTb HEKOTOPbLIN LWar U3MeHeHui, TO UHpopMaLms
Ha3blBaETCH AMCKPEeTHOM. AnckpeTtHas uHbopmaums
CHUTAETCH YHUBEPCANIbHON.

JAuncKpeTHyio uHdOPMaumio 0BGbIYHO OTOXAECTBASIOT
C ymgposori nHbopmMaLmen, KoTopas ABASETCS YaCTHbIM
cnyyaemM CUMBObHOM MHdOpMaumy andaBuTHOro npea-
cTaBneHvs. AnpaBUT — KOHEYHbIi HAGOP CUMBOJIOB Jt0-
60i npupoabl. O4eHb 4acTo B MHPOPMATMKE BO3HMKAET
CUTyauus, KOraa CMMBOJIbI OOHOMO andasnTa Hafo npes-
CTaBWTb CUMBO/MIAMM [PYroro, T. €. NMPOBECTM onepaumio
KOAMPOBaHMSI.

Kak nokasana npakTtuka, Hanbonee npocTbiM andasu-
TOM, MO3BONSIOWMM KOOUPOBATb Apyrue andasuTbl, siB-
NISIETCS ABOVYHbIN, COCTOSILLMI U3 ABYX CUMBOJIOB, KOTO-
pble 0603Ha4YaloTCs, kKak Nnpasuno, yepe3 0 n 1. C noMoLsio
n CMMBONOB ABOUNYHOIO aﬂq}aBl/lTa MOXHO 3aKoamMpoBaTb
2n CMMBONOB, @ 3TOrO JOCTATOYHO, YTOOLI 3aKOAMPOBaTbL
noboi andasuT.

BenuunHa, KoTopasi MOXeT ObiTb NpeAcTaBieHa CUM-
BOJIOM ABOVNYHOTO asihaBUTa, Ha3blBAETCS MYHUMATLHOW
eguHnuein uHpopmaunn unm Gutom. MNocneposartensb-
HOCTb 13 8 6UT — GaiT. AndasuT, coaepxalumii 256 pas-
JINYHBIX 8-OUTHBIX MOCNEA0BaTENLHOCTEN, Ha3biBAETCA
6aiiToBbIM.

Mop, cuctemoii cumcnenus nogpasymenaetca Habop
npasun HavMeHOBaHWs 1 3anucuy Yucen. PasnuyatoT no-
3UUUNOHHbIE N HEMO3ULMOHHbLIE CUCTEMbI CHUCNIEHUSA.

CucTema cuncneHvst HasblBaeTCs Mo3nLMOHHOM, ecnn
3Ha4YeHne Lll/ld)pbl yucna 3aBUCUT OT MECTOMOJIOXKEHUA
umdpbl B Yncne. B npoTMBHOM cnyyae oHa HasblBaeTCs
HEerno3nLMOHHOM. 3HaYeHNe Yncna onpeaenseTcsa no no-
JIOXEHUIO 3TUX Undp B yncne.

3) Kaxaas onepaums unu GyHKums TpebyloT apry-
MEHTOB (PMKCUPOBAHHOrO TUNa Y BLIAAIOT Pe3yb-
TaT GUKCUPOBAHHOIO TUNa.

B a3bike Pascal cyliecTBYIOT ckansipHble 1 CTPYKTYpu-
poOBaHHbI€ TUMbl JaHHbIX. K CKaNApHbIM TUMaM OTHOCATCA
CTaHAaPTHbIE TUMbI U TUMbI, ONpeAesisieMble Nosib3oBaTe-
nem. CTaHaapTHble TWMbl BKIIIOHAIOT LieNble, AeCTBUTE N b-
Hbl€, CUMBOJIbHbIW, IOMMYECKNE U aAPECHbIV TUMbI.

Llenble Tnbl OnNpeaensitoT KOHCTaHTbl, NepeMeHHbIe
1 GYHKUMN, 3HAYEHUSI KOTOPbIX PEaNIN3YI0TCS1 MHOXECT-
BOM LENbIX YUCEN, AONYCTUMBIX B AaHHOK DBM.

B s13bike Pascal npuHST cnepytowmii npuopuTeT onepamin:

Tun i T namss (GaitT)
Byte 0...255 1
Word 0...65535 2
Shortint —128...127 1
Integer -32768...32767 2
Longint ~2147483648...2147483647 4

Tvn [Dvanason snavenwit Konsowudp ":::f:’fg':;n
Real 2.9e-39...1.7¢ + 38 1—12 6
Single 1.5e - 45...3.4¢ + 38 7—8 4
Double 5.0e - 324...1.7e + 308 15—16 8
Extended 3.4e - 4932...1.1e + 4932 19—20 10
Comp -9.2¢+18..9.2e + 18 19—20 2

1) BbIMMCNIEHVS B KPYIJIbIX CKOOKAX;

2) BbIYMCNEHUNS 3HAYEHMNI PYHKLNIA;

3) yHapHble onepauuu;

4) onepauum * / div. mod and;

5) onepauumn + — or Xxor;

6) onepaunu oTHoWeHNst = <> < > <= >=,
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m 5. Onepartopbl s13bika Pascal

YcnoeBHbIli onepartop

®dopmaT NoSHOro YCNOBHOro onepaTopa onpeaensier-
csl cneaylowmm 06pasom:

If B then S1 else S2;
raoe B — ycnosue pasBeTBieHUs (MPUHATUS peLleHuns),
JIOrMYECKOE BbIPAXKEHNE N OTHOLLEHNE;
S1, S2 — oavH BbINOMHSAEMBIA OnepaTop, NPOCTOn
VI COCTaBHOM.

Mpu BLINONHEHUM YCNIOBHOIO OnepaTopa CHavana Bbi-
YUCNSIETCSs BbIPAXeHVe B, 3aTeM aHanu3npyeTcs ero pe-
3ynbTaT: ecNn B — UCTUHHO, TO BLINONHAETCS onepaTop
S1 — BeTBb then, a onepatop S2 nponyckaeTcsi; ec-
M B — NOXHO, TO BbINOJIHAETCA onepaTop S2 — BETBb
else, a onepartop S1 — nponyckaeTcs.

Onepatop BbiGopa

CTpyKTypa onepaTtopa UMeeT crieaytoLmin Bua;

case S of
cl:insructiont;
c2: insruction2;

cn: insructionN;
else instruction
end;

rae S — BbipaxeHue NopsiAKOBOro TWMNa, 3Ha4eHre KoTo-
poro BbiHUCHSETCS;
c1, €2,..., cn — KOHCTaHTbl NOPAAKOBOrO TUNA, C KO-
TOPLIMU CPaBHMBAIOTCA BbIpaxeHus S; instruc-
tion1,..., instructionN — onepaTtopsl, U3 KOTOPbIX Bbl-
MOJIHSIETCS! TOT, C KOHCTAHTON KOTOPOro CoBrnagaet
3HayeHne BbipaxeHus S;
instruction — onepartop, KOTOPbLIA BLINOMHAETCS, ec-
X 3HAYEHME BbIPAXEHNS S He COBNagaeT HU C OAHOW
13 KOHCTaHT ¢1, ¢2, ... cn.
Oneparop uukna c napaMmeTpom
Korga HauMHaeT BbIMOJHATLCS onepaTop for, Havasb-
HOE W KOHEYHOE 3HAa4YeHVs ONpeaensioTcs OAuH pas,

7. Npouepypsbl u dykuum B Pascal

Mpoueaypsi B Pascal

Onucanvre NpoLesypLI COCTOMT M3 3aroioka 1 610ka, KOTOpbIiA, 38
WcKkNtoYeHnem pasagena nogakIoveHns Mo,u,yneﬁ, He OTIn4alTCa OT
6noka nporpammel. 3aronoBok COCTOMT M3 K/NOYEBOrO COBA
Procedure, nmeHu npoLeaypbl 1 HeoBs3aTenbHoro cnucka Gpopmanb-
HbIX NapaMETPOB B KPYrbiX CKOBKax:

Procedure <ums> [(<cricok GpopmasbHbix napameTpos>)];

[na kaxporo hopmanbHOro napameTpa A0MXeH ObiTb OnpeaeneH
€ero Tun. pynmbl apameTpoB B OMUCAHUN MPOLEAYPbI PasaensioTes
TOHKOA C 3aNATOM.

Mo cTpyKType NpoLieaypa NoyTH NONHOCTBIO aHANOMYHa Nporpam-
me. OpHako B 6110ke Mpoueaype OTCYTCTBYET pasaen nopkioyeHns
mopyneit. BNok COCTOUT U3 ABYX YacTeit: ONMUCATENbHOIA U NCMONHK-
TeNbHOIA. B onucaTenbHoi YacTu COAEPXMUTCS ONUCaHNe 3NEMEHTOB
npoueaypbl. A B MCMOMHUTENbHON 4acTW yKa3biBAIOTCA AENCTBUS
C OCTYMHBIMM NPOLIEAYPE 3N1EMEHTaMM MPOrpamMMbl (Hanpumep, r1o-
GasibHble NepeMeHHbIE U KOHCTaHTbI), MO3BOMSIOLLME MONY4UTb TPeOy-
eMblil peynsTat. Pasfen MHCTPYKLWiA npoLeaypbl OTNYaeTes OT pa-
[ilena VHCTPYKUMIA Nporpammbl TONIBKO TEM, YTO NOC/e KIo4eBOro
cnosa End, 3aBepLualoLLero a1oT pasaen, CTaBuTcs TouKa C 3ansiTou,
a He TouKa.

[ns ofpallienns K NpoLiefype UCMONb3YeTCH MHCTPYKLUMS Bbi3oBa
npoueaypbl. OHa COCTOMT 13 UMEHM NPOLIEAYPLI M CIMCKA apryMEHTOB,
3aKITH04EHHOTO B KPYrTIble CkoBku. Onepatopel, KOTOPbIE [OMKHbI Bbl-
MOMHSTLCS MPY 3aNyCKe MPOLEAYpbl, COAEPXATCS B OMEpPaTopHON
4aCTV MOAYNS MPOLIEAYPbI.

WHorpa Tpebyetcs, 4To6bl NpoLeaypa Bbi3biBana cama cebs. Takoi
€nocob BbI30Ba HA3bIBAETCS pekypeueit. Pekypcusi nonesHa B cyyasix,
KOrzia OCHOBHYIO 3azia4y MOXHO pa3buTb Ha NoA3aAaYM, Kaxaas U3 Ko-
TOPbIX Peanu3yeTcs ro anropuTMy, CoBMaaaloLLEMy C OCHOBHbIM.

®yukumm B Pascal

Onucanme GyHKLMM ONpeaensieT YacTb NPorpaMmbl, B KOTOPOH Bbl-
yucnsieTcs W Bo3BpaLLaeTcs 3HayeHne. OnucaHne GpyHKUMM COCTOUT

6. Monartne
BCMOMOraTesibHOro anropurma

AnNropuTM pelueHus 3afaumn NpoeKTUpyeTcs nytem
[EKOMMOo3NLMM BCel 3aAayn B OTAe/bHble NnoA3agaun.
O6bI4YHO NOA3afauN PEann3yloTCs B BUAE NOANPOrpaMm.

Mopnporpamma — 370 HEKOTOPbLIV BCMOMOraTesbHbIN
aNIrOPUTM, MHOTOKPATHO WMCMOJb3YIOWMINCA B OCHOBHOM
aNropuTMe C PasinyHbIMU 3HAYEHUSIMU HEKOTOPbIX BXO-
ASALLMX BENNYMH, Ha3blBaeMbIX NapaMeTpamu.

MoanporpaMmma B fi3blkax NPOrpaMMUPOBAHUS —
3TO MOCNeA0BaTENbHOCTL OMNEPaToOPoB, KOTOpPLIE onpe-
AeneHbl U 3anMcaHbl TONIbKO B OAHOM MeCTe Nporpammbl,
0[HAKO VX MOXHO BbI3BaTb [JIS BbIMOJIHEHUS U3 OJHOW
WM HECKOJbKUX TOYEK Mporpammsl. Kaxaas nognporpam-
Ma onpeaensieTcs yHUKanbHbIM IMEHEM.

B sizbike Pascal cyllecTByioT ABa Tvna noanporpamMmm —
npotieaypbl 1 GyHKuMK. Mpoueaypa v GyHKLMS — 3TO UMe-
HOBaHHas Nocief0BaTeNbHOCTL ONVICaHW 1 ONepaTopoB.
Mpu ncnonb3oBaHUM NpoLieayp Unn GyHKLMIA NporpamMma
[OKHA COAEPXaTh TEKCT MpoLeaypbl Uan GyHKUMM 1 06-
paieHve kK npouenype nam GyHkumn. MapameTpel, yka-
3aHHbIe B ONVCAHNU, Ha3bIBAIOTCS POPMAIbHBIMU, YKa3aH-
Hble B 06paLLeHuy NoAnporpaMmbl — daktuieckumu. Bee
popmanbHble NapameTpbl MOXHO pa3buTb Ha cneayioLve
Kareropum:

1) napaMeTpbl-NepeMEHHbIE;
2) napameTpbl-KOHCTaHTbI;
3) napameTpsbl-3HaYeHUst;
4) napameTpbl-NpoLeaypbl U NapaMeTpbl-PyHKLMK, T. €. na-
pameTpbl NpoLLeypHOro THna;
HEeTUNM3MPOBaHHbIE NapameTpPbl-NePeMeHHbIE.
TekcTbl npoueayp 1 GyHKUMA NOMELLAI0TCS B pasaen
onucanunii npouenyp v GYHKUMIA.
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8. Onepexaiowme onucaHma
U nogkiio4YeHue noanporpamMmm.
AnpekTuBa

B nporpamMmMe MOXeT COAepXaTbCsi HECKONbKO Mof-
nporpamm, T. €. CTPYKTypa NnporpaMmbl MOXET ObITb YC-
noxHeHa. OfHako 3TV NOANPOrpamMmbl MOFyT pacnona-
raTbCsi Ha OZIHOM YPOBHE BJIOKEHHOCTU, MOATOMY CHaua-
na A0J/KHO MATKu onucaHue noanporpamMmmbl, a 3aTtemM
obpalLeHne K Held, eCN TOMNbKO HEe UCMONb3YeTCs CneLm-
anbHOE onepexaloLLee onncaHune.

OnucaHue npouenypsl, cogepxaiiee Bmecto 6Grnoka
onepaTopoB AMPeEKTUBY forward, Ha3blBaeTcs onepexaio-
MM onucaHveM. B kakom-n16o mecTte nocne aToro onu-
CaHVisi C MOMOLLIbIO OMPEAENSIOLLEro ONVcaHus npoLeaypa
[o/MkHa onpeensTecs. OnpenensioLlee onucaHne — aTo
onuncaHve, B KOTOPOM UCMONb3YeTCs TOT Xe aeHTUdmKa-
TOp MpOLeAypPbl, HO OMYLLEH CNNCOK hOPMasbHbIX Napa-
METPOB, 1 B KOTOPOE BKJO4eH 610k onepaTtopos. Onvca-
Hue forward w onpegensiowlee OnNucaHne [AOJIKHbI
NPUCYTCTBOBATb B OOHOM 1 TOW Xe YyacTu onucaHmsa npo-
ueaypbl U GyHKUMKW. Mexay HUMKU MOryT OnMCbIBaTbCS
Apyrue npoueaypbl v GyHKLMK, KOTOPbIE MOTYT obpaLuaTte-
Csl K MpoLeaype C onepexalowmM onmcaHnem. Takum o6-
pa3oM, BO3MOXHA B3aUMHasi PeKypcusi.

OnepexatoLLee onvicaHne u onpegensioliee onucaHne
NPeAcTaBnsioT coboil MOSHOE OMnMCaHWe NpPOoLEeaypbl.
Mpouenypa cuMTaeTcs ONUCaHHOM C MOMOLLIO OMNepexato-
LLEro onmcaHus.

Ecnu B nporpamme 6GyAeT copepxaTbCs AOBObHO
MHOFO MoAnporpamMM, To NporpaMmMa nepectaHeT ObiTb
HarnsigHoOM, B Hew ByaeT TaXeno opueHTuposaTtbes. Bo
n3bexaHne 3TOr0 HEeKOTOpble MOANPOrpamMMbl XpaHsiT
B BUZE MCX0AHbIX ainnoB Ha AMCKe, a Npu Heobxoam-
MOCTW OHW MOAK/IOHAIOTCS K OCHOBHOW Mporpamme
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Mepepava nmeH npoueayp u GyHKUUA B Ka-
4YecTBe NapameTpoB

Bo MHOrux 3agayax, 0COGEHHO B 3aa4ax BbIHUCAUTENb-
HOI MaTemaTukun, Heob6xoaMMOo nepeaasaTb MMeHa NpPo-
uenyp v GyHKUMA B KayecTBe napameTpoB. s aToro B
TURBO PASCAL BBEAEH HOBbLIA TUM [OaHHbIX —
npouenypHbii, nnn GYHKUMOHANbHLINA, B 3aBUCUMOCTU
OT TOro, 4TO onuckiBaeTcs. (OnucaHne NpoueaypHbIX 1 AYHK-
LMOHaNbHbIX TUMOB MPVWBOAUTCS B pasfene onucaHus
TVNOB.)

DYHKUMOHANBHBIV U NPOLEAYPHbIN TUM onpeaenseTcs
KaK 3arofloBOK NpoLeaypbl ¥ GYHKLMKU CO CMMCKOM hop-
MasbHbIX NapamMeTpoB, HO 6e3 nmeHn. MoxHo onpepe-
NUTb PYHKLUMOHANBHbIN, AU NpoueaypHbIi Tun 6e3 na-
pameTpoB, Hanp1Umep:

type
Proc = Procedure;

Mocne 06bABNEHUS NPOLEAYPHOrO, v PyHKUMOHANb-
HOrO, TUMa ero MOXHO MCMOJL30BaTb A5 ONUCaHWs hop-
MasibHbIX MapamMeTpoB — UMeH npoueayp n GyHkumii. Kpo-
Me TOro, Heo6x0AMMO HanucaTb Te peasibHble NPoLeaypPbI
vy GYHKUMM, UMEHa KOTOPbIX ByayT nepeaaBaTthcst Kak
dakTnyeckme napameTpbi.

Ha aTane KOMNWASILMKU NPV MOMOLLU AUPEKTUBbI
KOMMUASALMK.

JlvpekTnBa — 3TO cneumanbHbli KOMMEHTapWUn, KOTO-
Pblit MOXeET ObiTb pa3melLeH B 1lo60M MecTe NporpaMmbl,
Tam, rae MOXeT HaxXOAWUTLCSt M OObIYHbIN KOMMEHTapUit.
OpaHaKo OHW Pa3NINYAIOTCS TEM, YTO Y ANPEKTUBLI UMEETCS
creuvanbHas dopma 3anvcu: cpady nocsie 3aKpblaro-
Liei ckobku 6e3 npobena 3anuceiBaeTcs 3Hak $, a 3aTem,
onsTb e 6e3 npobena, ykasblBaeTca ANPEKTUBA.

Mpumep:

1) {$E+} — amynupoBaTb mMaTemaTU4eckuii comnpoLec-
cop;

2) {$F+} — dopmmpoBaThL AanbHWIA TUM BBI3OBA MPOLLE-
Lyp 1 QyHKUNI;

3) {$N+} — ncnonb3oBaTh MaTeMaTUYECKUin CONPoLLEC-
cop;

4) {$R+} — NpoBepsTb BbIXOA 32 rPaHuLLbl AMaNa3oHOB.

HekoTopble KMoYn KOMNUASLMKW MOTYT CoaepXaTb na-
pameTp, HanpumMep:

{$l umsi daina} — BKNIOYNTL B TEKCT KOMMUAMPYEMOIA
nNporpammebl Ha3BaHHbIV dainn.

mm 3TV 3HAYEHVSI COXPAHSIIOTCS HA MPOTSXKEHNUUN BCE-
ro BbINONHEHUs1 onepartopa for. Onepartop, KOTo-
pbI copepXuTcs B Tene onepartopa for, BbINONHAETCS
O[VH Pa3 Asi KaxA0ro 3Ha4eHUsl B AMana3oHe Mexay Ha-
YasbHbIM U KOHEYHBIM 3Ha4YeHneM. CHETUVK LyKa BCeraa
VHWLMANM3NPYETCS HavabHbIM 3Ha4eHUeM.
OnepaTtop LuKna ¢ npeaycnosnuem

While B do S;

roe B — nornyeckoe ycnosue, UCTUHHOCTb KOTOPOro npo-
BepseTcs (OHO SIBNSIETCA YC/I0OBMEM 3aBepLUEeHUs UnK-
na)$;
S — Teno uvkna — oguH oneparop.

Bblpa)KeHI/Ie, C NOMOLLbIO KOTOPOro OCyLEeCTBsAeT s yn-
paBsnieHne NoBTOpeHMneM onepartopa, A0/IKHO UMETb J10-
ruyeckuii Tun. Belumcnenune ero npou3BoanTcsd 4o Toro,
KaK BHYTPEHHWIA onepaTop GyaeT BbiMONHEH. BHyTpeHHWiA
onepaTtop BbINOJIHAETCA NOBTOPHO A0 TeX Nop, noka Bbl-
paxeHune NnpuHMMaeT 3Ha4yeHne True. Ecnn BblpaXkeHue ¢
caMoro Havana npuHumaeTt 3HadeHue False, To onepa-
TOP, COAEPXaLUMINCa BHYTPY onepartopa uukna ¢ npeayc-
NoBUEM, HE BbINOJIHAETCSH.

OnepaTtop uvkna ¢ NocTyc/lioBMEM

repeat S until B;

roe B — noruyeckoe ycnosue, UCTUHHOCTb KOTOPOro
nposepaeTcs (OHO SIBNSETCA yC/noBMEeM 3aBeplueHuns
umkna);
S — oauvH unu 6onee onepaTopoB Tena uukna.
PesyanaT BblpaXKeHnsa O0JKeH OblTb NOMMY4ECKOro Tn-
na. OnepaTopbl, 3akKJ/lto4eHHble MeXay Kito4YeBbiIMU CIo-
BaMu repeat n until, BbIMOJIHAIOTCA nocnenoBaTesnbHO
A0 Tex Nop, noka pe3ynbTaT Bbipa>XXeHUsa He NMPUMET 3Ha-
yeHue True. MNocnepoBaTenbHOCTb onepaTtopos BbINON-
HUTCS, NO KpaﬁHeVI Mepe, 0OVH pa3s, MOCKOJIbKY BblHMCeHne
BblpaXeHusa Npon3BOAUTCA MOoCe KaXaoro BbiNOJIHEHUS
nocneaoBaTeIbHOCT ONepPaTopPoB.

(3§13 3aronoeka 1 6noka. 3arofioBOK COAEPXUT KIIO4EBOE CMOBO
Function, ums GyHKLMM, HeoBsI3aTeNbHbI CINCOK GOPManbHbIX
napameTpoB, 3aK/o4eHHbIi B KPYrTIble CKOGKM, 1 TUM BO3BPALLAEMOrO
byHKUMel 3HaYEHMS.
Q6Lwit BA 3aronoBKa QYHKLMM CIEAYIOLMIA:

Function <ums> [(<crmcok ¢opmanbHbix napameTpos>)]: <tun
BO3BPALLAEMOr0 peaynibtara>;

B peanusaunu Turbo Pascal 7.0 ¢wvpmbl Borland Bo3Bpatiaemoe
byHKUMelt 3HaYeHNe He MOXET UMETb CocTaBHoI TuN. A si3bik Object
Pascal, ncnonb3yemblit B MHTErPUPOBaHHLIX Cpeaax pa3paboTku
Borland Delphi, ponyckaet nio6oit Tun BO3BpaLLaeMOro pesysbrara,
Kpome $aitnoBoro Tuna.

Brok dyHKuvm npeacTaenseT coboi nokanbHeli 6roK, No CTPYKType
aHanornyHbIi 610Ky NpoLeaypsl. B Tene dyHKUUM BOMKHA BbITb XOTA Obl
OZHa VHCTPYKLWS MPUCBANBAHWS, B NIEBOI YaCTU KOTOPOW CTOUT UMS
DYHKLMN. VIMEHHO OHa 1 ONpeensieT 3HauyeHue, BO3BPaLLaeMoe dyHK-
Lmeit. ECv Taknx MHCTPYKLMIA HECKOMBKO, TO PE3y/bTAaTOM (yHKLMK Gy-
JeT 3HaYeHme NoCNefiHei BLINONHEHHON MHCTPYKLIMN NPUCBANBAHMS.

DyHKUMS aKTUBU3MPYETCS NPY BbI30BE GYHKLMK. MU BbI30BE BYHK-
LI YKa3bIBAETCS MAEHTUNKATOP GYHKLMM U Kakue-nnbO napameTpsl,
HEOOXOANMbIE ANS BbIMMCTEHNS (YHKUMK. BbI30B dYHKUMM MOXET
BK/IIO4ATLCS B BLIPAKEHWS B KA4ECTBE onepaxaa. Koraa BbipaxeHue Bbl-
4nCnseTCsl, GYHKLMS BLINOTHSETCS 11 3HAYEHNEM ONePaHza CTaHOBUTCS
3HaueHue, BO3BPALLAEMOE PyHKLIMEIA.

B onepatopHoit 4acTin 6510ka GYHKLMM 33[al0TCS OnepaTopsl, KOTO-
pble OMKHbI BBINOMHATLCS NPY aKTVBIU3ALMN GYHKUMK. B Mogyne fon-
XEeH CopepxatbCs, No KpaiiHeil Mepe, O4UH OnepaTop NpUCBanBaHus,
B KOTOPOM WMAEHTUOUMKATOPY PYHKLUMM NPUCBANBAETCS 3HaveHne. Pe-
3yNbTaTOM DYHKLMM SBASIETCS MOCNEHEE NPUCBOEHHOE 3HaueHe. Ec-
W TaKoi4 OnepaTop NPUCBaMBaHNS OTCYTCTBYET MW OH He Bbi BbINoN-
HEH, TO 3HayeHue, BO3BpaLLaeMoe GyHKUMEN, He ONpeaeneHo.

Ecnu naerTndurkaTop GyHKLMM MCNONL3YETC NPU BbI30BE (YHKLMM
BHYTPY MOZYNS! - GYHKLMN, TO GYHKLMS BINOMHAETCS PEKYPCUBHO.
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EAa 9. NapameTpsbl NnoanporpaMm

B onucanuu npoueaypbl Unv GyHKLMU 3a0aeTCst Cnu-
cok dopmMasnbHbIX NapamMeTpoB. Kaxablii napameTp, onu-
CaHHbIN B cnvcke ¢opMasibHbIX NapameTpoB, sIBASETCS
NIoKanbHbLIM MO OTHOLLEHWUIO K ONUCBLIBAEMO npouenype
VM GYHKLUMK, 1 B MOAYJIE, CBSI3aHHBLIM C AAHHOM NpoLeay-
POV AN PYHKLMEN, HA HEFO MOXHO CCbINaThCA MO €ro NaeH-
Tndukatopy.

CyLuecTByeT TpM TWMA NapaMeTPOB: 3HAYeHue, nepe-
MEHHasa N HeTUNU3npPoBaHHasi NepemMeHHas. OHu XapakTte-
PU3YIOTCS CEAYIOLLNM:

1. Mpynna napameTpoB 6e3 NPeaLIecTBYIOWEro Kito-
4YeBOro C/10Ba SABNSETCS CNIMCKOM MapaMeTpOB-3HaYeHUiA.

2. [pynna napamMeTpoB, Nepeq, KOTOPbIMU CNEAYET Ko~
YeBOe CJI0BO CONSt 1 3a KOTOPLIMU CNeflyeT TuM, ABASeT-
Cs1 CMUCKOM NapamMeTpOB-KOHCTAHT.

3. Mpynna napameTpoB, nepen KOTOPbIMU CTOUT KO-
YeBOe CJIOBO var v 3a KOTOPbIMU CrieflyeT TUr, SBAseTCs
CMUCKOM NapameTpoB-NepPeMEHHbIX.

MapameTpbi-3HauYeHus

®dopmarnbHbI NapameTp-3HayeHne obpabaTbiBaeTcs,
KaK NIoKasbHas Nno OTHOLLEHWIO K npoueaype unn GyHk-
UMM NepemMeHHast, 3a UCKJIIDYEHEM TOrO, YTO OH MOoJy-
4aeT CBOE HayasnbHOE 3HaYeHWe VU3 COOTBETCTBYIOLLErO
baKTHeckoro napameTpa npy akTMBM3auum npoLeaypbl
nnu GyHKUMKN. I3MeHeHust, KoTopble NpeTepnesaeT Gop-
MasibHbIl NapamMeTp-3HaYeHne, He BAVSIOT Ha 3HaueHne
dakTryeckoro napametpa. CooTBeTcTBylOLEEe (aKTu-
4Yeckoe 3HauyeHve napameTpa-3HaveHVst JOMKHO ObiTb
BbIPaXEHNEM, 1 ero 3HaYeHMe He LOMKHO MeTb daiino-
BbI TUM WUAN KaKON-NNGO CTPYKTYPHbIA TwN, coaepxa-
Wi B cebe $hainosblin T,

dakTnyeckuit napameTp AOMKEH UMETb TUM, COBMECTY-
Mbli1 N0 NpYCBanBaHMIO C TUNomM popmManbHOro napameT-
pa-3HaueHusi. Ecnn napaMeTp MMeeT CTPOKOBbIN TWM, TO
dopmanbHbiii napameTp 6yaet umeTb aTpubyT pasmepa,
paBHbIii 255.

11a 11. Ctpokosbiii Tun B Pascal.
Mpouenypsb! 1 GyHKUUN
ANS NepeMeHHbIX CTPOKOBOro TUNa

MocnenoBaTenbHOCTb CUMBOJIOB ONPEAENeHHON An-
Hbl Ha3blBAETCA CTPOKOW. MepemMeHHble CTPOKOBOro Tuna
onpeaensioTCA NyTem ykasaHUs VMEHW MepeMeHHON,
3apes3epBUPOBAHHOrO CloBa string, U BO3MOXHO, HO
He 06s13aTe/IbHO yKa3aHWs MakCUMasnbHOro pasmepa,
T. €. AJIVHbI CTPOKM, B KBaJpaTHbIX ckobkax. Ecnu He 3a-
AaBaTb MaKCUMasbHbIVi pa3mMep CTPOKW, TO MO yMonya-
Huio oH ByneTt paBeH 255, T. e. cTpoka ByaeT cocToaTb
13 255 cMMBONOB.

K KaxZoMy 3/1eMeHTy CTPOKM MOXHO 06paTuTbCsi Mo
ero Homepy. OaHako BBOA, U BbIBOA, CTPOK OCYLLECTBAS-
I0TCS! LLeSIMKOM, @ He MO3/IEMEHTHO, KaK 3TO MPOVCX0aUT
B MaccuBax. Y1CNo BBEAEHHbLIX CUMBOJIOB HE AOJIKHO
npeBbILWAaTh yKa3aHHOrO B MaKCUManbHOM pa3mepe
CTPOKU, Tak €C/n Takoe npesbilleHne ByaeT uMeTb Mec-
TO, TO «JINLLHWNE» CUMBOJIbI BYAYT MPOUTHOPUPOBAHDI.

Mpoueaypbl 1 GYHKUUN AN NEPEMEHHbIX CTPOKO-
BOrO TUNa

1. Function Copy(S: String; Index, Count: Integer):
String;

Bo3BpallaeT NoACTPOKY CTPOKU. S — BbIpaXeHue Tuna
String. Index n Count — BblpaxxeHus Lienoro Tuna. dyHk-
uus BO3BpaLlaeT CTPoky, coaepxaltylo Count cumso-
JI0B, HaYMHaloWyxcs ¢ noanuum Index. Ecnv Index 6onb-
Lie, 4eM AnvHa S, GyHKLMS BO3BPALLAET MYCTYIO CTPOKY.

2. Procedure Delete(var S: String; Index, Count: Integer);

Ynansiet noaCcTpoOKy CMMBOJIOB AnnHoi Count 13 cTpo-
K1 S, Ha4YMHas ¢ no3uuum Index. S — nepemeHHas Tvna
String. Index n Count — BbipaxeHus uenoro Tuna. Ec-
nm Index 6onblue, 4em siMHa S, CUMBOJIbI HE YOANSIOTCS.

EGE 10. Tunb napameTpoe noanporpamm

MapameTpbi-3HaYeHUs

®dopmanbHbIi NapameTp-3HadeHne obpabaTbiBaeTCs
Kak lokanbHas nepeMeHHas, OH Mosy4aeT CBoe Havab-
HOe 3HaYeHne 13 COOTBETCTBYIOLLIEro GakTU4ecKoro napa-
MeTpa npv aKTMBM3auun npoueaypbl unm ¢yHkumm. Ms-
MEHEHVSs, KOTOpble npeTepneBaeT  (GOpPMalbHbI
napameTp-3HayeHue, He BAUSIIOT Ha 3HaueHne dakTuyec-
koro napameTpa. CooTBeTcTBylOLLee DaKTUHECKOE 3HA-
YeHvie napameTpa-3Ha4yeHns JOMKHO ObiTb BbIPaXEHNEM,
1 €ro 3HayeHue He J0MKHO uMeTb GpannosbI TUM.

MapamMeTpbi-KOHCTaHTbI

®dopmanbHble NapaMeTpbl-KOHCTaHTbI MOJyHaloT CBOE
3HayYeHVe Npu akTMBU3aUuMM NpoLedypbl U GyHKUMK.
MpuceavBaHys GopmanbHOMY NapameTpy-KOHCTaHTe He
ponyckatotcsi. DopmarbHblii NapamMeTp-KOHCTaHTa HE MO-
XeT nepeaaBaTbCsl B kKa4ecTBe PpakTU4eCKoro napameTpa
Apyroii npoueaype nnm GyHKUMn.

MapameTpbi-nepeMeHHbie

MapameTp-nepemMeHHast NCNobL3yeTcs, Koraa 3Have-
H1e JO/KHO NnepefaBaThCs U3 NpoLeaypbl Uin GyHKLMK
BbI3blBalOLLEN Nporpamme. MNpu aktmBuzauun Gopmans-
HbIi NapameTp-nepemMeHHas 3amellaeTcsi hakTU4eckown
nepemMeHHon, nameHeHns GopmManbHOro napamerpa-ne-
PEMEHHOI OTpaxaloTcsi Ha akTU4eckoM napameTpe.

HeTunuaunposaHHblie napameTpbl

Korna dopmanbHbiii napameTp SiBASIETCS HETUMM3NPO-
BaHHLIM MapamMeTpPOM-NepemMeHHOl, TO COOTBETCTBYIO-
LM haKTUYEeCcKuUii NnapamMeTp MOXET NPeacTaBnsTs COGoW
CCbUIKY Ha NEePEMEHHYIO TN KOHCTaHTY. HeTVII'WISVIpOBaH-
HbIi MAapaMeTp, ONMCaHHBIV C KITIOYEBbIM C/IOBOM Var, MO-
XeT MoAMdpUUMPOBaTLCS, @ HETUNU3UPOBAHHLIM Napa-
METP, OMUCAHHBIN C KIIIOYEBLIM CJIOBOM CONSt, AOCTyNeH
TONbKO NO YTEHWUIO.

m 12. 3anucu

3anuck npeacraenser coGoi COBOKYMHOCTb OrpaHu-
YEeHHOro 4ucna Nnorn4yeckn CeBA3aHHbIX KOMMOHEHT, nNpu-
Haanexawux K pasHbiM TUnam. KomMnoHeHTbl 3anncu Ha-
3bIBAIOTCA MOJIAMU, KaXAaoe M3 KOTOPbIX onpenendetcs
nmeHem. MNMone 3anucu COoAepPXUT NMAa Nons, Bcrea 3a Ko-
TOpPbIM 4epe3 OBOETO4YME yKa3blBaeTCA TUM 3TOro nong.
Mons 3anucn MOryT OTHOCUTbLCH K n|o6omy Tuny, gonyc-
TMOMYy B A3blke Pascal, 3a ncknoueHvem dannosoro tuna.

OnwcaHve 3anvicy B si3bike Pascal ocyluecTenseTcs ¢ no-
MoLubto cnyxebHoro cnosa RECORD, Bcnep, 3a KOTOpbIM
ONnUCbLIBAKOTCH KOMMOHEHTbI 3anvucul. SaBepLuaeTcsu onu-
caHve 3anucu cnyxebHbiMm cnosom END.

Hanpumep, 3anucHas KHUXKa COAEPXUT damunun,
HULManbl u Homepa TenedoHa, N03TOMY OTAESNBbHYIO CTPO-
Ky B 3aMMCHOW KHUXKE yA00HO NpeacTaBuTb B BUAE Ce-
AyloLen 3anvcu:

type Row = Record
FIO: String[20];
TEL: String[7];
end;

var str: Row;

OnucaHure 3annceit BO3MOXHO 1 6e3 CMoMb30BaHNS UMe-
HU TUNa, Hanpumep:

var str: Record
FIO: String[20];
TEL: String[7];
end;

\l



m MNMpoueaypHbie NnepeMeHHble
Mocne onpeaenexuns NpoLEnypHOro TvMa Mnosie-
NIeTCS BOBMOXHOCTb OMUCHIBATh NEPEMEHHbIE 3TOro Tu-
na. Takne nepemMeHHble Ha3bIBAIOT NPOLEAYPHLIMU Nepe-
MeHHbIMK. [TpouenypHO NepeMeHHON MOXHO NPUCBOUTL
3HayeHve NpoLieypHOro Tmna.
Mpoueaypa nnn byHKUMS NPU NPUCBavBaHUM AOKHA
ObITb:
He CTaHOAPTHOW;
He BIOXEHHO;
He npoueaypoli Tuna inline;
He npoueaypoi npepbiBaHus (interrupt).
MapameTpsbl npoueaypHOro TMna
Mockonbky npoLenypHble TUMbl JOMYCKAETCs UCMOJIb-
30BaTh B JIOOOM KOHTEKCTE, TO MOXHO OMUCHLIBATb MPO-
uenypbl nnn GyHKLMM, KOTOPblE BOCMPUHUMAIOT npoue-
Aypbl 1 GYHKUMM B KavecTBe napameTpoB. [MapameTpbl
npoLeAypHOro Tuna oCoGEeHHO MoNe3Hbl B TOM Cryyae,
KOrJa Hajg, MHOXECTBOM Npoueayp v GYHKUWA HYXHO
BbIMOJHWTL Kakne-To obLue NeicTBUS.
Ecnu npouenypa nnun hyHKLMS JOMKHBI NepeaBaTbes
B KayecTse napameTpa, OHU J0/KHbI YA0BNIETBOPATL TEM
e npasunam COBMECTUMOCTM TUMa, YTO 1 NPy Npuceau-
BaHuK. To ecTb, Takme npoLeaypbl AN GYHKLUM JOMKHbI
KOMMNUANPOBATLCS C ANPEKTUBON far, OHV He MOryT BbiTb
BCTPOEHHBIMU PYHKLMAMU, HE MOTYT ObiTb BIOXKEHHBIMU
1 He MOryT onucbiBaTbcs ¢ atpubyTtamu inline v inter-
rupt.

1
2

3
4

O6palueHye K 3anncuy B LIeSIOM J0NYyCKaeTCs TONb-
KO B Orneparopax npuceavBaHus, rae ciesa u cnpa-
Ba OT 3Haka MPUCBaVIBaHUs MCMONL3YIOTCS UMEHa 3anu-
ceil 0AMHaKoOBOro Tuna. Bo Bcex OCTafbHbIX Cly4asx
onepuvpyloT OTAENbHLIMU NoNsMKU 3anuncei. YTobel obpa-
TUTBCS K OTAEJIbHOWM KOMIMOHEHTE 3anucu, HeobXxoaumo
3afaTb MMS 3aMUCK 1 Yepe3 TOUKY yKasaTb MMS HY>XXHOTO
nonsi. Takoe NMsa Ha3bIBaeTCA COCTaBHbIM. KOMMNOHEHTOM
3anMcyu MOXeT BbITb TakKe 3anucb, B TaKOM Cly4ae Co-
cTaBHoe ums 6yaeT cogepxarb He ABa, a 6onbluee konu-
4eCTBO UMEH.

O6paLLeHne K KOMMOHEHTaM 3annceii MOXHO YrpoCTUTb,
eC/iM BOCMONb30BaTbCs OMNEepaTtopoM MNPUCOEANHEHUS
with. OH NO3BONSIET 3aMEHNTb COCTaBHbIE UMEHA, Xapak-
TepusyloLme Kaxaoe rone, NpocTo Ha UMeHa rnonew, a
MMSsl 3anMcK onpeaenvTb B onepaTope NpucoeauHeHus.

WHorpa copepXvumoe OTAENbHOM 3anucy 3aBUCKT OT
3HavyeHunst ooHOro n3 ee nonei. B a3bike Pascal nonycka-
eTCsi onMcaHue 3anvcK, cocTosLei 13 obueit n sapua-
HTHOI YacTeil. BapnaHTHas 4acTb 3a4aeTcs C NOMOLLBIO
KOHCTpYKUmm case P of, rae P — ums nosisi n3 obLuyeri Jac-
TV 3anucy. Bo3MOXHbIE 3HAYEHUS!, MPUHUMAEMbIE ATUM
rnonem, rnepeymncnsaioTca Tak Xe, Kak u B oneparope sa-
puaHTa. OfgHako BMECTO YKa3aHusl BbIMOJHAEMOro
[eNcTBMS, Kak 3TO AeNaeTcs B onepaTope BapuaHTa, yka-
3blBAOTCA MOJSIA BapuaHTa, 3ak/l4YeHHble B Kpyriblie
ckobku. OnuncaHve BapvaHTHOM YaCcTn 3aBepLUIAETCA Ciy-
ebHbIM cnoBom end. Tun nonst P MOXHO ykasaTb B 3aro-
NOBKE BapnaHTHOM YacTu. MHnumannaaumsa 3anmcemn ocy-
LLECTBASIETCS C MOMOLLIO TUMM3MPOBAHHBIX KOHCTAHT.

m MapamMeTpbi-KOHCTaHTbI

B Tene nopnporpammbl 3HayeHue napameTpa-
KOHCTaHTbl U3MEHUTb HeNb3sl. [lapameTpaMun-KoHCTaHTa-
MU MOXHO 0DOPMUTL Te NapameTpPbl, UBMEHEHVIst KOTOPbIX
B NOANPOrpaMMe HexenaTesbHO 1 AOJKHO ObiTh 3anpe-
LIEHO.

MapameTpbi-nepemMeHHble

MapameTp-nepemMeHHas UCMONbL3yeTCs B Cy4asix, Kor-
[a 3HaveHve JOMKHO ObiTb NepeaaHo 13 NoanporpaMmbl
B BbI3blBalOLMIA 610k. B aTOM cnydae npu Bbi3oBe nop-
nporpaMmmbl GopmMasnbHbI NapameTp 3ameLlaeTcs apry-
MEHTOM-MEPEMEHHO, U NoGble N3MeHeHUs GOPMasTbHO-
ro napameTpa OTPaXaloTCs Ha aprymeHTe.

MpouenypHbie NnepeMeHHble

Mocne onpeaenexnsi NPOLEAYPHOro TUMNa nosiBAsieTcs
BO3MOXHOCTb OMUCHIBATH NepeMeHHble 3Toro Tuna. Takve
nepeMeHHble Ha3biBAOT MPOLIEAYPHBIMU NEPEMEHHBIMU.
Kak v uenasi nepeMeHHasl, KOTOPO MOXHO MPUCBOUTHL
3HaYeHne Lenoro Tvna, NpoLenypHO NepemMeHHON MOX-
HO NPVCBOWTbL 3HAYEHME NPOLIEAYPHOrO TUNa. Takum 3Ha-
YeHnem MoXeT BbITb, KOHEHYHO, Apyrasi npoueaypHas ne-
pPEMeHHasi, HO OHO MOXET TaKke NpeAcTaBnsATb CoBoW
naeHTndukaTop npouenypb! nnn GyHKUMKW. B TakoM KOH-
TeKCTe OnMcaHust npoueaypbl UK GYHKLUM MOXHO pac-
cMaTpumBaTh Kak onvcaHne 0co60ro poaa KOHCTaHTbI, 3Ha-
YEHNEM KOTOPOI ABNSiETCS npoueaypa i GyHKLUMS.

Kak » npu no6om ApyromM npuceavBaHuv, 3HaveHus
NepPeMeHHO B JIEBOI N B NPABO YaCTW AOMKHbI OblTb COB-
MECTMMbI MO NpUcBavBaHuio. MpoLeaypHble TUMbI, 4TOObI
OHU OblIN COBMECTUMBI MO npuceamBaHno, AO0/KHbI
VIMETb OHO U TO XX€ YMCIIO0 NapamMeTpOB, & NapameTpbl Ha
COOTBETCTBYIOLLIMX MO3NLMSAX [OSIKHbI ObITb OAMHAKOBOrO
TUna. iMeHa napameTpoB B ONWCAHUMN NPOLIEAYPHOrO Th-
na HUKaKoro AENCTBYS HE BbI3bIBAIOT.

Kpome TOro, ansi o6ecneyeHns COBMECTUMOCTU Mo
npuUCBavBaHuIo, NpoLenypa Unu GyHKLMS, eCNn ee HyxX-
HO MPUCBOUTL NPOLEAYPHON NEPEMEHHOWN, He O0MXHa
ObITb CTAHAAPTHOW U BIOXEHHOM.

3. Procedure Insert(Source: String; var S: String;
Index: Integer);

O6beauHsieT NOACTPOKY B CTPOKY, HA4YMHAs C onpeae-
JIEHHOW No3uumMn. Source — BblpaxeHue Tuna String. S —
nepemMeHHas Tuna String nio6oi AnvHbl. Index — Bbipa-
XeHue uenodvcneHHoro tuna. Insert sctasnser Source
B S, HauMHas ¢ nosuumn S[index].

4. Function Length(S: String): Integer;

BosBpaluaeT 4ncno CMMBOOB, GakTUYECKM NCMONb3ye-
Moe B cTpoke S. ObpaTtuTe BHUMaHWe: Npu MCMNosb30Ba-
HWN CTPOK C HYJIb-OKOHYaHMEeM, 4Y1CcJio CUMBOJI0OB HE 069-
3aTesibHO PaBHO Yncny GanToB.

5. Function Pos(Substr: String; S: String): Integer;

MweT noacTpoky B cTpoke. Pos mweTt Substr BHyTpu S
1 BO3BpALLAET LIEJIOYUCTIEHHOE 3HaYeHne, KOTopoe SiB-
NAeTCH MHOEKCOM nepBoro cumeona Substr BHyTpu S.
Ecnu Substr He HalipeH, Pos Bo3BpallaeT Hysb.



13a] 13. MHoxecTBa

MonaTne MHOXecTBa B s3blike Pascal ocHoBbiBaeTcs
Ha MaTeMaTU4eCKOM NPeACcTaBNEHNN O MHOXECTBAX: 3TO
OrpaHnyYeHHasl COBOKYMHOCTb Pa3fINYHbIX 31EMEHTOB.
1N NOCTPOEHMs KOHKPETHOrO MHOXECTBEHHOrO TUMa UC-
Nnonb3yeTCcs NEepeynCNseMblii UAW MHTEPBaNbHbIA TUN
AaHHbIX. TN 3N1EMEHTOB, COCTaBIAIOLLIMX MHOXECTBO, Ha-
3blBaeTCs 6a30BbIM TUMOM.

MHOXECTBEHHbIV TUM ONUCLIBAETCA C MOMOLLBIO Chy-
xebHbIx cnos Set of, Hanpumep:

type M = Set of B;

30ecb M — MHOXeCTBeHHbIN TN, B — 6a30BbIi TvN.

MprHaaNeXHOCTb NepeMEHHbIX K MHOXECTBEHHOMY TU-
ny MoxeT 6bITb OnpeaeneHa NpsMo B pasaene onMcaHns
nepemMeHHbIX.

KOHCTaHTbl MHOXECTBEHHOr O TUMa 3annChbIBaOTCS B BU-
e 3aKIlo4eHHON B KBaJpaTHble CKOOKM nocnegosaresb-
HOCTV 3N1EMEHTOB WM UHTepBanos 6a3oBoro Tvna, pas-
LeNeHHbIX 3anaTbiMu.

K nepemMeHHbIM 1 KOHCTAHTaM MHOXECTBEHHOro Tuna
NPVYMEHVMbI onepauun npuceameBaHns (:=), obbeauHe-
HUA (+), Nnepecedenmns (*) v BblunTaHus (). Peaynstar Bbl-
NOJIHEHNS 3TUX OMepaunii eCTb BENYMHA MHOXECTBEH-
HOro Tvna:

1)[A,B] +['A,'D’] nact [A','B",'D'];
2)[A]*['A,B','C] nact ['A'];
3)[A','B,'C'1 —[A'B] nact [C].

K MHOXECTBEHHbIM BE/IMYMHAM NPUMEHVIMbI ONlepauyn:
TOXAECTBEHHOCTb (=), HETOXAECTBEHHOCTb (<>), coaep-
xutea B (<=), copepXuT (>=). Pe3ynstaT BbIMONHEHUS
3TVX onepauvin UMeeT IOrNYeCcKuii TUn:

1) [AB]=[A.C]
2) [A,'B <> [A,'C]

nacrt
fact

FALSE ;
TRUE;

Mogaynb(UNIT) B Pascal — 310 oco6biM 06pa3om oopm-
neHHas 6ubnuoteka nognporpamm. Moaynb, B OTvyne
OT NPOrpamMbl, He MOXET ObiTb 3aryLLEH Ha BbIMOSHEHVE
CaMOCTOSITEsIbHO, OH MOXET TOJIbKO Y4acTBOBAaTb B MOCT-
pOeHUN NporpamMm 1 Apyrux Moaynemn.

Mogaynb B Pascal npeacrasnseT coboit oTaensHO xpa-
HVMYIO U HE3aBUCVMO KOMMUAMPYEMYIO MPOrpPamMMHyto
eaviHLy.

Bce nporpamMMHbIe 371EMEHTLI MOAYSIA MOXHO pa3buTb
Ha [Be YacTu:

1) nporpamMHble 3NeMeHTbl, NpeAHa3HaYeHHbIe Ass UC-
NoJIb30BaHVISt APYrMMW MPOrPaMMaMm Ui MOZyIsSiMU,
Takue 3N1eMeHTbl Ha3bIBAlOT BUAMMbIMU BHE MOAYIIA;

2) nporpamMmHble 3NeMEeHTbl, He0BXOANMbIE TONIbKO AJ1S
paboTbl CAMOro MOAYs, VX Ha3bIBAIOT HEBUAUMBIMU
(1nn CKpbITLIMK).

15. Moaynu. Bupbsl moaynei

unit <umsa mopyns>; {3aronoBoOK MOAyNs}

interface

{onuncaHne BUANMBIX NPOrPaMMHbIX 3N1EMEHTOB MOAYNA}
implementation

{onncaHune CKpbITbIX NPOrPaMMHbIX 3/1EMEHTOB MOAYNS}
begin

{onepaTopbl HULMANM3aLMN 3NIEMEHTOB MOAYS}
end.

Jns obpalLeHms K nepeMeHHON, OnMcaHHoW B Moayne,
HEeo6X0AUMO NPYMEHUTL COCTABHOE UMSI, COCTOSILLEE U3
VIMEHU MOAYNSt U WMEHV MEePeMeHHON, pasfesieHHbIX
TOYKOW.

PekypcrBHOE 1CMONb30BaHE MOAYNEN 3anpeLLeHo.

Mepeuyncnum, kakve GbIBaOT BUABI MOAYNEN.

©

* EZE] 14. daiinei. Onepaunm ¢ paiinamu

daiinoBbIii TN JaHHLIX OMpeAensieT YnopsAoYEeHHYI0
COBOKYMHOCTb OJHOTUMHbIX KOMMOHEHT.

Mpwn paboTe ¢ darinamu BbIMONHAIOTCS OonepaLyn BBO-
pa-BbiBoga. Onepauus BBoga — 3TO NEPENUCh AAHHbIX
C BHELLHEero ycTpoicTBa B NaMsiTb, OnepaLms BblBoga —
nepecbuika JaHHbIX 13 NaMsiTV Ha BHELLHee YCTPOWCTBO.

TekcToBbie ¢aiinbl

[na onucaHusa Takmx pannos umeetcs tmn Text:

var TF1, TF2: Text;

KomMnoHeHTHble daiinbl
KOMMOHEHTHBIN, UM TUNU3NPOBaHHLIA dain, — 3To
@aiin ¢ 06bABNEHHBIM TUMOM €ro KOMMOHEHT.

type M = File Of T;

roe M — umsa dainosoro tmna;
T — TUN KOMMOHEHTBI.
Onepauyv Npon3BOAATCS C MOMOLLIbIO MPoLeayp.
Write(f, X;, X,,... XK)
BecTunossie daiinbi
BecTtunosble darinbl NO3BONSIOT 3anNUCbIBaTb Ha ANCK
NPOU3BOSIbHBIE YHACTKM MamAT OBM 1 canThIBaTH KX,

var f: File;

1. Procedure Assign(var F, FileName: String);

OHa conocTaenseT ums ¢aina c nepemMeHHoOn.

2. Procedure Close(var F);

OHa paspblBaeT CBs3b Mexay $annoBov nepeMeHHon
1 BHELLHMUM ANCKOBbLIM hainom 1 3akpbisaeT ¢aiin.

3. Function Eof(var F): Boolean;

{TUNN3MPOBaHHbIE NI HETUMU3NPOBaHHbIE dannbl}

Function Eof[(var F Text)]: Boolean;

{TexcToBble daiinbl}

MpoBepsieT Ha KoHeL, daiina.

16. CcblIO4HbI TUN JAHHbIX.
AvHamMuyeckas namaTtb. [luHamuyeckue
nepemMeHHbie. PaGoTa ¢ AMHaMu4eckoi
namaTbio

CraTnyeckoi NepeMeHHoM (CTaTU4YeCKn pasMeLLEHHOM)
Ha3bIBAETCH OnNucaHHas sBHbIM 06pasoM B Nporpamme
nepemeHHas, obpalleHne K Heli OCYyLIEeCTBASETCS MO
nmeHn. Mecto B namaTun ONnsi pa3mMmeLlleHns ctatnyecknx
nepeMeHHbIX onpeaenseTca npmu KoMnuaaunm nporpam-
Mbl. B oTanume OT Takux cTaTU4eckux nepemMeHHbIX
B MpOrpaMmax, HanmcaHHbIx Ha a3bike Pascal, MoryT 6biTb
CO3JaHbl AVHA Kue nep! . OcHOBHOE CBOIA-
CTBO AuHal KX nep 3aksio4yaeTcsa B TOM,
YTO OHWM CO30aKTCHA, U NaMATb ONA HUX BblAENAeTCA BO
BpeMs BbINOJIHEHUS MPOrpamMmbl.

Pasmellaiotca avHa Kne nep B /|
Yeckoit obnacTu namsatu (heap-o6nactu). JuHamunyeckas
nepemMeHHas He yKa3blBaeTCsi i BHO B OnNMMcaHUsaX nepe-
MEHHbIX, U K HEW Henb3si 06paTUTLCS NO MMeHW. JocTyn
K TaKum nepeMeHHbIM OCYLLLECTBNISETCS C MOMOLLbIO yKa-
3aTenen n CChiNok.

CcbINoYHbIN TUN (yKa3aTenb) onpeaensetT MHOXECTBO
3HaHeHVII7I, KOTOpbI€ YKa3blBalOT Ha ANHAMUYECKne nepe-
MEHHbIE OMNpPefeNeHHoro Tuna, Ha3biBaeMoro 6a3oBbiM
TUNOM. MepemMeHHast CCbIIO4HOIO TUMa COAEPXXMUT aapec Av-
HaMUYEeCKOI NepemMeHHon B namaTu. Ecnu 6a30BbIii TUN
ABNAETCA ele He ONCaHHbIM MﬂeHTMd}MKaTOpOM, TO OH
[0/KeH OblTb ONMCaH B TOW Xe CaMOoi 4acTu onucaHust
TUMOB, 4YTO U TUM-yKa3aTeslb.

3apesepBsrpoBaHHOe CNoBO il 0603HaYaET KOHCTAHTY CO
3HaYeHVEeM yKasaTens, KOTopast HY Ha YTO He YKa3blBaeT.

MpusBegem npumep ONUCaHUSA AUHAMWUYECKUX nepe-
MEHHbIX.

var p1, p2: “real;
p3, p4 : “integer;




4. Procedure Erase(var F);
Ypanaet BHeLWwHuiA daiin, cBsa3aHHbIl C F.

5. Function FileSize(var F): Integer;

BoaBpaluaeT pasmep B 6ainTtax daina F.

6. Function FilePos(var F): Longint;

BosBpaluaeT TekyLyio no3uumio BHYyTpu daiina.

7. Procedure Reset(var F [: File; RecSize: Word]);

OTKpbIBaET CyLLECTBYIOWMIA daiin.

8. Procedure Rewrite(var F: File [; Recsize: Word]);

CospaeT 1 OTKpbIBAET HOBBIV darin.

9. Procedure Seek(var F, N: Longint);

MepemeluaeT TekyLyio no3mumio darina K onpeaeneH-
HOMY KOMMOHEHTY.

10. Procedure Append(var F. Text);

JHosanuce.

11. Function EoIn[(var F. Text)]: Boolean;

MpoBepsieT Ha KOHeL, CTPOKU.

12. Procedure Read(F, V1 [, V2, ..., Vn]);

{TMNM3npoBaHHbIE N HETUNU3NPOBAHHbIE dalinbl}

Procedure Read([var F Text;] V1 [, V2, ..., Vn]);

{TekcToBble daiinbl}

Yutaet KOMNOHEHT darina B NEPEMEHHYIO.

13. Procedure Readin([var F Text;] V1 [, V2, ..., Vn]);

CunTbIBAET CTPOKY CUMBOJIOB B daiine, BkIo4as Map-
Kep KOHLA CTPOKM, 1 NepexoauT K Hauany cneaytoLlei.

14. Function SeekEof[(var F. Text)]: Boolean;

BosBpallaet npusHak koHua daina. Mcnonbsyetcs
TOMBKO A1 OTKPBITbIX TEKCTOBbIX HDannoB.

15. Procedure Writeln([var F Text;] [P1, P2, ..., Pn]);

{TekcToBble daiinbl}

BuinonHaet onepaumio Write, 3atem nomewiaet MeTky
KOHLLa CTPOKW B daiin.

m Mpoueaypbl 1 GyHKUMKN PaGoTbl C AUHAMM-
4YeCcKOou nNnamsaTblio

1. Mpouenypa New(var p:Pointer).

Bbloenser mecTo B AvHamuyeckor obnactu namsatu
ANS pa3MeLLeHns AUHAMUYECKO NepeMeHHon p*, n ee
ajpec NpyUcBanBaeT ykasaTtesio p.

2. Mpouenypa Dispose(var p:Pointer).

OcBo6OXAaeT y4acTok NamaTu, BbIAENEHHbIV AN pas-
MeLLEHNA ANHAMNYECKON NepemMeHHon npoueaypon New,
1 3HaYeHne ykasaTens p CTaHOBUTCS HEOMPeAENEeHHbIM.

3. Mpouenypa GetMem(var p:Pointer; size:Word).

BblgensieT y4acTok namsitu B heap-o061actu, npucean-
BaeT afpeCc ero Hauana ykasaTenio p, pasmep yvacTka
B 6ailTax 3aaeTcs napaMeTpoMm size.

4. Mpouenypa FreeMem(var p:Pointer; size:Word).

OcBo6oxaaeT y4acTok namsaTh, agpec Havyana KoTo-
poro onpegeneH ykasatenem p, a pasmep — napamer-
POM size. 3HayeHue ykasaTens p CTaHOBUTCS Heornpe-
AeNeHHbIM.

5. MNpouenypa Mark(var p:Pointer) 3anuceiBaeT B yka-
3aTesib p agpec Havana y4actka CBoOOOHON AvHaMuye-
CKOW NaMsiT HA MOMEHT e€ Bbl30Ba.

6. Mpouenypa Release(var p:Pointer) ocsoboxaaeT
Y4aCTOK AVHAMUYECKOM NamsTy, HaunHas ¢ agpeca, 3a-
NNCaHHOro B ykasaTenb p npoueaypon Mark, 1. e. ouun-
WaeT Ty AVHaMUYECKYIO NamsTb, KOTopas Obina 3aHaTa
nocne Bbi30Ba npouenypbl Mark.

7. dyHkumns MaxAvail:Longint Bo3spaluaeT AnvHy B 6aii-
Tax camoro AJMHHOro cBO6OAHOro y4acTka AMHaAMU4ec-
KOl namaTtu.

8. ®yHkums MemAvail:Longint BO3BpalLaeT NOJHbIN
o6bem CBOGOAHON AVHAMUYECKOl NamMsATh B GanTax.

9. BcnomoratenbHasa dpyHkuma SizeOf( X):Word Bo3spa-
LwaeT o6beM B HaiTax, 3aHUMaemsblii X, npuiem X MoxeT
6bITb NMMB0 MEeHeM NepeMeHHol nbdoro Tuna, Mo ume-
HeMm Tuna.

pact
nact

TRUE;
FALSE.

KT (21 o)

[C,D]>=[A]

Kpome atux onepauwii, ans paboTbl C BENUYMHAMU
MHOXECTBEHHOIO TUMa UCMOoJb3yeTCsi onepaLms in, Npo-
BepsiioLLasi MPUHAANEXHOCTb 3feMeHTa 6a30BOro Tvna,
CTOsILLEero CeBa OT 3Haka ornepaLuu, MHOXECTBY, CTOS-
LieMy crpaBsa OT 3Haka ornepauvun. PesynsTar BbinosHe-
HUSi 3TOI onepauumn — 6yneBCKUiA.

BennunHbl MHOXECTBEHHOIO TUNa He Moryt ObITb ane-
MEHTaMK cnvcka BBOAA-BbIBOAA. B kaxaol KOHKpeTHOM
peanusaumm TpaHcnsTopa ¢ s3bika Pascal konmyecTso
aneMeHToB 6a30BOro TUMa, Ha KOTOPOM CTPOUTCS MHO-
XECTBO, OrPaHNYEHHO.

m 1. Mogynb SYSTEM.

Mopynb SYSTEM peanusyeT nogaepxusaioLime
noAnpPorpaMmbl HAXHErO YPOBHS 11 BCEX BCTPOEHHbIX
CpeacTB, TakuX kak BBOJA-BbIBOJ, paboTa Co CTpokamu,
onepauuy ¢ niaBaioLLei TOYKON 1 AUHaMMYeckoe pacn-
pepeneHne namaTu.

2. Mopynb DOS.

Mogynb Dos peanvdyeT MHOrOYUCAEHHbIE NPOLeaypbI
1 pyHKUMM Pascal, KoTopble 3KBUBAIEHTHbI Hanbosnee 4acTo
ncnonb3yembiM BbidoBam DOS, kak, Hanpumep, GetTime,
SetTime, DiskSize n Tak ganee.

3. Mogynb CRT.

Mopaynb CRT peanuayeT psifi MOLLHbIX MPOrpamMm, npe-
[OCTaBNSIOLLMX MOJIHYIO BO3MOXHOCTb YNpaBieHus Cpea-
cTBaMu komnbloTepa PC, Taknumu, Kak ynpasneHue pexu-
MOM 3KpaHa, paclUVMpeHHble KOoAabl KJlaBuaTyphbl, LBeTa,
OKHa 1 3BYKOBbIE CUrHASbI.

4. Mogynb GRAPH.

C nomotuto npoueayp v GyHKUMA, BXOAALLMX B 3TOT MO-
AyNb, MOXHO CO3[aBaTb pas3fnyHble rpapuyeckre n3ob-
paxeHusi Ha aKpaHe.

5. Mopynb OVERLAY.

Mogayne OVERLAY no3sonsieT yMeHbLWNTb TpeboBaHus
K namaTu nporpammbl DOS peanbHOro pexuma.
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CTpYKTYpUpOBaHHbIE TWMbl AAHHbIX, TakMe Kak Maccu-
Bbl, MHOXECTBA, 3an1cu, NpeacTaBnsioT coboi cratnyec-
Kue CTPYKTYpbI, TaK Kak UX pasmepbl HeN3MeHHbI B Teve-
HVE BCErO BPEMEHW BbIMOSIHEHUS MPOrPaMMBb.

Yacto TpebyeTcs, 4TOObI CTPYKTYPbl AaHHLIX MEHSIN
CBOW pa3Mephbl B XO/ie PeLleHns 3agaqu. Takve CTpyKTy-
pbl AaHHBIX HA3bIBAOTCS AMHAMUYECKUMU. K HUM OTHO-
CSITCA CTeku, o4epeau, CNUCKW, AepeBbs 1 ap.

OnvcaHne guHaMn4eckux CTPYKTYP G MOMOLLbBIO Mac-
CMBOB, 3anvcei n ¢aiinos NpuBOAUT K HEIKOHOMHOMY
vcnonb3oBaHuio namstn OBM u yBennyvsaeT Bpems pe-
LieHns 3ajau.

Kaxpas KoMrnoHeHTa no6oii AMHAMUYECKOW CTPYKTYpbI
npeacTasnseT cobo 3anncb, CoaepalLyto, No KpanHemn
Mepe, [Ba MoJisi: 04HO MoJie TUMa «ykasaTesib», a BTopoe —
NS pa3meLLeHns AaHHbIX. B obLiem cnyyae 3anvck MoxeT
copaepxaTtb He OAVH, @ HECKOMLKO yKa3aTenei 1 HECKONIbKO
nonew AaHHbIX. Mone gaHHbIX MOXET BbiTb NEPEMEHHO,
MacCVBOM, MHOXECTBOM MW 3aMUChIO.

Ecnu B yKkasyiowern 4acTn CoaepXuTcst aapec 0aHOro
anemMeHTa cnmcka, To CMCOK Ha3blBaeTCs OAHOHAMNpPaBeH-
HbIM (MM OQHOCBSI3HBIM). ECnn Xe OH comepXxut age
KOMTMOHEHTbI, TO ABYCBA3HLIM. Haz, cnmckamm MoXHO npo-
BOJUTbL pasfinyHble onepauyn, Hanpumep:
no6aBsieHne aneMeHTa K Cr1cKy;

2) ynaneHue anemMeHTa 13 Cnmcka ¢ 3aaHHbIM K0HOM;
3) nouck aneMeHTa C 3aaHHbLIM 3HaYeHNeM KJIloHeBoro
nonsi;

COPTUPOBKA 3/1EMEHTOB CM1CKa;

[eneHue cnucka Ha asa u 6onee Crnmnckos;
obbeanHeHne ABYX 1 60ee CMMCKOB B OAVH;

Apyrue onepauum.

Jegse

@ 19. Ouepeau

Ouepenbio Ha3bIBAETCS AVHAMUYECcKasi CTPYKTypa AaH-
HbIX, 4OOaBNEHE KOMMOHEHTbI B KOTOPYIO NPON3BOANTCS
B OAVH KOHeLL, a BbIBOpKa OCYLLECTBASIETCS C APYroro KOH-
ua. Oyepenb paboTtaeT no npuHumny FIFO (First-In, First-
Out) — «locTynuBLUMIA NepBbIM, 0BCNYyXMBAETCs nep-
BbIM>.

Mpumep. CocTtaBuTb Nporpammy, kotopas dGopmmnpyeTt
ouepenp, f06GaBNSET B Hee MPOW3BObHOE KONNYECTBO
KOMMOHEHT, @ 3aTeM YUTAET BCE KOMMOHEHTI.

Program QUEUE;
uses Crt;

type

Alfa = String[10];
PComp = “"Comp;
Comp = record
sD : Alfa;

pNext : PComp;
end;

var

pBegin, pEnd : PComp;
sC : Alfa;

Procedure CreateQueue(var pBegin,pEnd:PComp; var
sC:Alfa);

begin

New(pBegin);

pBegin®.pNext := NIL;

pBegin”.sD :=sC;

pEnd := pBegin;

end;

17. AGCTpaKTHbIe CTPYKTYPbl AAHHbIX g 18a]

18. Ctekn

CTekOoM HasblBaeTCsi AMHaMU4eckasi CTPyKTypa AaH-
HbIX, J06aBSIEHNE KOMMOHEHTbI B KOTOPYIO U NCKITIO4EHNE
KOMIMOHEHTbI U3 KOTOPOVi MPOV3BOAUTCS U3 OHOIO KOHLIA,
Ha3blBaEMOro BepLUMHOI cTeka. CTek paboTaeT no npuH-
uuny LIFO(Last-In, First-Out) — «[MocTynueLuniA nocnen-
HWUM, 06CNYX1BAETCS NEPBbLIM».

OO6bI4HO Haf, CTEKaMU BLIMONIHAETCS TPY onepaumn:

1) HavanbHOE dopmupoBaHMe cTeka (3anucb NepsBon
KOMMOHEHTbI);

2) po6aBneHe KOMMOHEHTbI B CTEK;

3) BbIGOpPKA KOMMOHEHTHI (yaaneHve).

Ana dopmmpoBaHns cteka n paboTbl C HUIM HeobXxoam-
MO MMeTb [1Be NepeMeHHble Tuna «ykasaTesb», nepsas
13 KOTOPbIX OnpeaensieT BepLUMHy CTeka, a BTopas —
BCromorartesibHas.

Mpumep. CoctaButb Nporpammy, kotopas Gopmmpyet
cTek, 06aBsieT B HEro NPOV3BOJIbHOE KOIMYECTBO KOM-
MOHEHT, @ 3aTEM YMTAET BCE KOMMOHEHTI.

Program STACK;
uses Crt;

type

Alfa = String[10];
PComp = "Comp;
Comp = Record
sD : Alfa;

pNext : PComp
end;

var

pTop : PComp;
sC : Alfa;

Procedure CreateStack(var pTop : PComp; var sC :
Alfa);

ESE] 20. ApesoBuatbie CTPYKTYPbI AaHHbIX

JlpeBOBMAHOW CTPYKTYPOii AaHHbIX HA3bIBAETCS KOHEY-
HOE MHOXECTBO 3/1eMEHTOB-Y3/10B, MEXAY KOTOPbIMU CyLLe-
CTBYIOT OTHOLLEHWSI — CBSI3b VICXOAHOMO U MOPOXAEHHOrO.

Ecnu ucnonb3oBatb pekypcuBHOE onpeaenexe, npea-
noxeHHoe H. BupTtom, To ApeBoBUaHas CTPyKTypa AaH-
HbiX ¢ 6@230BbIM TUMOM t — 3TO NGO MycTasi CTPYKTYpa,
nnbo y3en Tvna t, C KOTOPbIM CBA3aHO KOHEYHOE MHOXe-
CTBO APEBOBUIHBLIX CTPYKTYP C 6a30BbIM TUMOM t, Ha3bl-
BaeMbIX NOAAEPEBLAMU.

[Janee pagum onpepeneHusi, cnosibdyemble Npu orne-
PVPOBaHUM APEBOBUAHBIMU CTPYKTYPaMU.

Ecnu y3en y HaxoguTcsi HenocpeacTBEHHO Mog, y3ioM
X, TO y3en y Ha3blBAeTCs HEMoCcpeaCTBEHHLIM NOTOMKOM
y3fia X, @ X — HernocpeAcTBeHHbIM MPeakoM yana y,
T. €., €CNN y3€eN X HaXOAWNTCS Ha i-OM YPOBHE, TO COOTBET-
CTBEHHO y3€eJ y HaxoamuTes Ha (i + 1)-oM ypoBHe.

MakcumanbHbI ypOBEHb Y31a AepeBa Ha3blBAETCS Bbl-
coToi unu rmybuHo aepesa. Npeaka He MMEeeT TONbKO
0fVH y3en AepeBa — ero KOpeHb.

Yanbl AepeBa, y KOTOPbIX HE UMEETCS MOTOMKOB, Ha3blBa-
I0TCSl TEPMUHASNIbHBIMU y3f1amu (VI NncTamun Jepesa).
Bce ocTanbHble y3nbl Ha3blBAOTCS BHYTPEHHUMU y3Nnamu.
KonnyecTBo HenocpeACTBEHHbIX MOTOMKOB y3/1a Onpeae-
NSIeT CTeneHb 3TOro y3fa, a MakCUMaslbHO BO3MOXHas
CTeneHb y3na B JaHHOM [iepeBe onpeaenser cTeneHb ae-
pesa.

MpeaKoB 1 MOTOMKOB HeJlb35i IOMEHSTTb MECTaMU, T. €. CBSI3b
VNCXOLHOIO 1 MOPOXAEHHOIO AENCTBYET TONbKO B OAHOM
HanpasiieHuun.

Ecnv nponTu oT KOPHA AepeBa K HEKOTOPOMY KOHKPET-
HOMY Y31y, TO KOJIM4EeCTBO BETBEN AepeBa, KOTopoe npu
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m begin
New(pTop);

pTop”.pNext := NIL;
pTop”".sD :=sC;
end;
Procedure AddComp(var pTop : PComp; var sC : Alfa);
var pAux : PComp;
begin
NEW(pAux);
pAux”.pNext := pTop;
pTop := pAux;
pTop”.sD :=sC;
end;

Procedure DelComp(var pTop : PComp; var sC : ALFA);
begin

sC :=pTop".sD;

pTop := pTop”.pNext;

end;

begin

Clrscr;

writeln(" BBEOW CTPOKY ');
readIn(sC);
CreateStack(pTop, sC);
repeat

writeln(" BBEOW CTPOKY ');
readin(sC);
AddComp(pTop, sC);

until sC ="'END’;

maTOM 6yeT NpoiieHo, Ha3bIBAeTCs ANVNHOW NyTu
Ans aToro y3na. Ecnu Bce BeTBu (y3nbl) y Aepesa
YNopsifoYeHbl, TO EPEBO HA3LIBAETCS YNOPSA0HEHHBIM.

YacTHbIM CrlydaeM OPeBOBUAHbLIX CTPYKTYP SIBASIOTCS
6rHapHble AepeBbs. OTO AePEBbS, B KOTOPbIX KaXAbI NO-
TOMOK MMEET He Bonee AByX MOTOMKOB, Ha3blBaeMbIX Jie-
BbIM U NpaBbIM NoaaepesbsMu. Takum o6pasom, GuHap-
HOe AepeBO — 3TO [PEBOBUAHAS CTPYKTYpa, CTEMEeHb
KOTOPOW paBHa ABYM.

Ynopsao4yeHHOCTb BUHAPHOrO AepeBa onpenensiercs
rno cneaylowemy npasuiy: Kaxaomy y3fy COOTBETCTBYeT
CBOE K/IIOYEBOE M0S1e, 1 AJ1S KAXA0r0 y3/1a 3HAYEHNE KIto-
ya 6osblUe BCEX KioYeli B ero 1eBOM NoAAEPEBE U MEHb-
LLe BCEX KIloYelt B ero NpasoM NoLaepese.

[lepeBo, cTeneHb KOTOPOro GoMbLUE ABYX, HA3LIBAETCS
CUNIbHOBETBALLIUMCS.

OpHako, kak npasuio, HeobXoAMMOCTU BO BCEX

onepaumsix Npy PeLIeHM PasNyHbIX 32434 HE BO3-
HuKaeT. [03TOMy B 3aBYCMMOCTM OT OCHOBHbIX ONepaLyii,
KOTOPbIe HEOBXOANUMO MPUMEHUTb, CYLLLECTBYIOT Pasfiny-
HblE BUAbI CTUCKOB. Hanbonee nonynspHbIe M3 HUX — 310
CTek 1 ouepeab.

Procedure AddQueue(var pEnd : PComp; var sC :
Alfa);
var pAux : PComp;
begin
New(pAux);
pAux”.pNext := NIL;
pEnd".pNext := pAux;

pENd := pAux;
pEnd".sD :=sC;
end;

Procedure DelQueue(var pBegin : PComp; var sC :

Alfa);

begin

sC := pBegin”.sD;
pBegin := pBegin”.pNext;
end;

begin

Clrscr;

writeln(" BBEOW CTPOKY );
readIn(sC);
CreateQueue(pBegin, pEnd, sC);

repeat

writeln(" BBEOW CTPOKY ');
readin(sC);
AddQueue(pEnd, sC);

until sC = "END';
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[21a] 21. Onepauumn Hag, AepeBbIMU

[Janee Gyaem paccmatpuBath BCe onepauun npvime-
HUTENBbHO K BUHAPHBLIM OEPEBLAM.

|. MocTpoeHne pepesa.

MpvBenem anropuTm NOCTPOEHUS YNOPSAOYEHHOMO Ae-
peBa.

1. Ecnmn AepeBo NycTo, TO AaHHble NEPEHOCATCH B KO-
peHb fepesa. Ecnv xe fiepeso He NycTo, TO OCYLLECTBASeT-
€Sl CNyCK M0 0AHOI U3 ero BETBEN TakuM 06pa3om, YTobbI
YNOpsiA04EHHOCTL AepeBa He HapyLluanack. B pesynsrate
HOBbIA y3€N1 CTAHOBUTCS O4epeaHbIM IMCTOM AepeBa.

2. YTo6bl 106aBUTL Y3€/ B YXE CYLLECTBYIOLLEE Aepe-
BO, MOXHO BOCMNOJIb30BaTbCA BbILLENPUBEAEHHBbIM aro-
pUTMOM.

3. Npw ynanenun yana n3 gepesa cneayet ObiTb BHUMA-
TenbHbIM. Ecnn yﬂaﬂﬂE‘Mhlﬁ y3en sBngeTca NMCToMm, nuin
K€ UMeeT TOJIbKO O4HOro NnoToMKa, To onepauna npocTa.
Ecnu xe y,ELanﬂeMblVI y3en nMmeet AByxX NOTOMKOB, TO He-
06Xx0aMMo ByAeT HalTu y3en Cpeamn ero NoTOMKOB, KOTO-
pbll7l MOXHO 6y,u,eT NnocTaBuUTb HA €ro MecTo. 310 HYXHO
B CuUNy TpeboBaHMA yNopsao4eHHOCTV AepeBa.

MoxHO NOCTYyNUTb TakKUm 06pa30M: NMOMeHATb yaanse-
Mblii y3en Mectamu ¢ y3510M, UMetoLLLIEeM caMoe 6onbLuoe
3Ha4yeHue Knkoya B IEBOM Noaaepese, nnm C y3som, UMeto-
LieM caMoe Masioe 3Ha4YeHve Koya B NpaBoM noaaepe-
Be, a 3aTeM yaannTb UCKOMBbIA y3en Kak JICT.

II. Mownck y3na ¢ 3aaaHHbIM 3HAYEHNEM KIKOHYEBOT O MO,

Mpw ocyuecTBNeHnn 3To onepaumm Heo6XxoanMo Co-
BepwnTb 06xon Aepesa. HeoOGXOAUMO y4nThIBaTL pas-
JNM4Hble POPMBbI 3anuck aepesa: NPedPUKCHyYo, MHPUKC-
HYIO 1 MOCTUKCHYIO.

23. NoHdaTue rpada.
Cnoco06bl npeacTaenelus rpada

Mpad — napa G =(V,E), rae V— MHOXeCTBO 06LEKTOB NPO-
M3BOMLHON NPUPOAbI, Ha3blBaeMbIX BepwMHamu, a £ —
cemericTBo nap ei = (vil, vi2), vijOV, Ha3biBaeMbix pedpa-
Mu. B o6uiem cnydae MHOXECTBO V 1 (M) cemeincTeo E
MOryT cofepxaTb GECKOHEYHOe YUC/IO 3Nie-MEHTOB, HO
Mbl 6yileM paccMaTprBaTh TONbKO KOHEYHbIE rpadbl, T. €.
rpadbl, y KOTOpbIX Kak V, Tak n E kOHe4Hbl. Ecnv nopspok
QNEMEHTOB, BXOASALLMX B €/, UMeeT 3HayeHue, To rpad
Ha3blBAETCH OPUEHTUPOBAHHbLIM, COKpaLlEeHHO — opr-
pad, MHaye — HeOpPUEeHTUpPOBaHHbIM. Pebpa oprpada
Ha3bIBAOTCS AyraMu.

Ecnun e = <u,v>, TO BEPLUMHBI V 11 U Ha3bIBAIOTCSA KOHLA-
My pebpa. Mpu 3TOM roBopAT, 4TO pebpo e aBnaeTcs
CMEXHbIM (MHUWAEHTHBIM) KaX40M U3 BEPLUNH vV 1 U. Bep-
LUMHBI V 1 U TaKXKe Ha3blBAlOTCS CMEXHbIMU (MHLMAEHT-
HbiMu). B obuwem cnysae pgonyckaiotcs pebpa Buaa
e =<y, v>; Takve pebpa Ha3blBalOTCS NETASIMM.

CreneHb BeplUMHbI rpada — 3TO 4ucno pebep, NHLUM-
OEHTHbIX ﬂaHHOIﬁ BeEpLIMHE, Npu4emM NeTnun y4nTbiBaloTCAa
ABaXabl.

Bec BepwuHbl — 4MCNO (AeWcTBUTENbHOE, LUenoe
VNV pauyoHanbHoe), MOCTaBNEHHOE B COOTBETCTBIE [jaH-
HOWA BepLUVHE (MHTEPNPEeTUPYyeTCs Kak CTOMMOCTb, Npo-
nyckHasi CnoCoBHOCTb U T. A.).

MyTtem B rpade (unun mapLupyTom B oprpade) HasblBaeT-
Cs1 YepeayloLLascs NoCneAoBaTeNlbHOCTb BEPLUVH U pe-
6ep (unn pyr — B oprpade) suaa vo, (vO,v1), v1, ..., (vn -
1,vn), vn. Yucno n HasbiBaeTca anuHon nytu. MNyTb 6e3
nosTopsioLMxca pebep HasbiBaeTCs Lenbio, 6e3 NoBTo-
PSIOLLMXCA BEPLUMH — NPOCTOW Lenblo. 3aMKHYTbIV NyTb
6e3 nosTopsioWMXCa pebGep Ha3biBAETCA LUKAOM (Mnn

@ 22. Mpumepsbl peanusauumn onepauui

1. MocTponTb AepeBo U3 N y3/10B MUHUMANBLHON BbICO-
Tbl, WY MAEaNbHO cHaNAHCUPOBAHHOE AEPEBO (KOMMYECT-
BO Y3/10B NEBOrO 1 NPaBOro NoAAepeBbEs Takoro Aepesa
[OJSKHBI OTNINHATLCS He 6osee YeM Ha eAuHILY).

PexypcuBHBbIi 2rOPUTM MOCTPOEHNS:

1) neps.ebIi y3en 6epeTcs B Ka4eCTBE KOPHS AEPEBA;

2) Tem xe cnocobom CTPOWUTCA neBoe NOoAAepeBo u3
nl y3nos;

Tem e cnocoboM CTpoMTCs NpaBoe NOAAepeBo U3
nrysnos;

3)

nr=n-nl-1
B kayecTtBe nHbopmaumoHHoro nons yaem 6pate HO-
Mepa y3/10B, BBOAVMbIE C KNaBMaTypbl. PekypcuBHas GyHK-
uvisi, peanuayiollasi JaHHoe NocTpoeHue, ByaeT BbIMsi-
[ETb creayowmm 06pasom:

Function Tree(n : Byte) : TreeLink;
Var t : TreeLink; nl,nr,x : Byte;

Begin

If n =0 then Tree := nil

Else

Begin

nl:=ndiv 2;

nr=n-nl-1;

writeln('BBeamTte HOMep BepLUMHDI ');
readin(x);

Tree(nr);

PXE] 24. Paznuunble npeacTaenenus rpacda

Ans peanu3aumn rpada B BUAE CNMCKa MHUNAEHTHO-
CTU MOXHO WUCMOJb30BATh CNIeAYIOLLMIA TUM:

Type List ="S;
S = recort

inf : Byte;
next : List;
end;

Torpa rpad 3agaetcs cnefyowmm 06pasom:
Var Gr : array[1..n] of List;

Tenepb o6patumcsi K npoueaype obxopa rpada. 1o
BCMOMOraTesbHbIV anropuTM, KOTOPbI NO3BONSIET MPO-
CMOTpeTb BCE BepLUMHbI rpada, NpoaHann3npoBaTb BCe
VHdOopMaumnoHHble nonsa. Ecnun paccmatpueatb 06xo4 rpa-
da B rny6yHy, TO CYLLLeCTBYIOT Ba TUMNa airopuTtMoB: pe-
KYPCUBHbIV 11 HEPEKYPCUBHbIN.

Ha si3bike Pascal npoueaypa o6xona B rnyouHy GyneT
BbIMISIAETb CEAYIoLUM 06pa3oMm:

Procedure Obhod(gr : Graph; k : Byte);
Var g : Graph; | : List;

Begin

nov[k] := false;

g:=gr

While g".inf <>k do

g :=g".next;

| := g".smeg;

While | <> nil do begin

If nov[l".inf] then Obhod(gr, I*.inf);
| :=1".next;

End;

End;
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2. B GUHapHOM ynopsiio4eHHOM [epeBe HalTh

3eN C 3afaHHbIM 3HaYEHVEM KJllo4eBoro nons. Ec-

JIM TAKOTO 3/IeMEHTa B AEPEBE HET, TO f,06aBUTbL ero B Ae-
peBo.

Procedure Search(x : Byte; var t : TreeLink);
Begin

If t = nil then

Begin

New(t);

thinf ;= x;

t*.left := nil;

t".right := nil;

End

Else if x < t*.inf then

Search(x, t*.left)

Else if x > t".inf then

Search(x, t".right)

Else

Begin

{o6paboTka HanOEeHHOro aneMeHTa}

éﬁd;
End.

m MpeacT rpada cr B
Mpad MOXHO ONpeaenunTb C MOMOLLIBIO CAncKa Cnnc-
KOB CneayiloLmm 06pa3om:

Type List = "Tlist;
Tlist = record

inf : Byte;

next : List;

end;

Graph = “"TGpaph;
TGpaph = record
inf : Byte;

smeg : List;

next : Graph;
end,

Mpu obxope rpada B WMPUHY Mbl BbiBpaeM npouns-
BOJIbHYIO BEPLUMHY M NPOCMaTpUBaeM cpasy BCe BepLUU-
Hbl, CMEXHblE C HeWn.

Mpueegem npouenypy obxopa rpada B WMPUHY Ha
nceBpokoae:

Procedure Obhod2(v);
Begin

queue = O;

queue <=v;

nov[v] = False;

While queue <> O do
Begin

p <= queue;

For u in spisok(p) do
If nov[u] then

Begin

nov[u] := False;
queue <= u;

End;

End;

End;

m BosHukaeT BOMPOC: kakum o6pas3oM npeacra-

BUTb Y3/bl AepeBsa, 4To6bl Obino Hanbonee yaoGHO
paboTatb C HUMM? MOXHO NpeacTaBnATb AEPEBO C Mo-
MOLLIbIO MaCCVBa, rae KaxAablii y3en onucbiBaeTcs Bean-
YMHOW KOMBVHMPOBAHHOMO TWMNA, Y KOTOPO MHDOPMALMOH-
HOE MoJie CUMBOJILHOFO TWMA W [BA MO CCbIIOYHOrO
TMna. Ho 1o He coBceM yao6HO, Tak Kak AepeBbst UMEIOT
60s1bLLIOE KOIMYECTBO Y3J10B, 3apaHee He OnpefesieHHoe.
MoaTomy nyylue BCero npu onvcaHun Aepesa Ucnosib3o-
BaTb AMHAMWYECKME nepemeHHble. Torga Kaxablin ysen
NPEeACTaBNSeTCA BE/IMYMHON OJHOro TUna, KoTopas co-
[EpPXUT OnmncaHne 3aaHHOro KONM4YeCTBa UHPOPMALMOH-
HbIX MONEN, a KONMYEeCTBO COOTBETCTBYIOLMX nonen
[OMKHO ObITb PaBHO cTeneHun gepesa. JIOMMYHO OTCYT-
CTBME MOTOMKOB OMpeAensiTb Cebinkoi nil. Toraa Ha A3bl-
ke Pascal onucaHne GMHapHOro aepesa MOXET BbIrs-
[ETb Creayowmm 06pas3om:

TYPE TreeLink = "Tree;
Tree = record;

Inf : <TUN pAHHBIX>;
Left, Right : TreeLink;
End.

mKOHTypOM B oprpacde); 6e3 NoBTOPAIOLMXCS BEP-
WWH (KpOME NepBOW W NocneaHein) — npocTbiM

LMKIIOM.

pad Ha3bIBAETCS CBSABHBIM, €C/N CYLLEECTBYET MyTb MEX-
Ay NobbIMN ABYMS €70 BepLUMHAMM, Y HECBSI3HBIM — B MPO-
TUBHOM CJly4ae.

CyLLeCTBYIOT pa3nnyHble criocobbl NpeacTaBneHuns rpados.

1. Matpuua MHUMAEHTHOCTW.

3TO MpsIMOYrosibHasi MaTpvLa Pa3MepHOCTM N X m,
rae N — KONNYECTBO BEPLUMH, @ M — KOJNYECTBO pedep.

2. MaTtpuua CMeXHOCTH.

370 kBaApaTHas MaTpuLa PasmMepHoOCTU N X n, rae n —
KOJIMYECTBO BEPLLMH.

3. CnNncok CMEXHOCTUN (MHUMAEHTHOCTH).

MpeactaBnaeT coboit CTPYKTYPY AaHHbIX, KOTOpas
NS KaXAoi BepLuMHbl rpada XpPaHWUT CANCOK CMEXHbIX
C Heil BepwuH. Cnucok npeacTaenseT coboilt mMaccus
ykasaTenewn, i-blii 91eMeHT KOTOPOro COAEpPXUT ykasa-
Tefb Ha CMNCOK BEPLUNH, CMEXHbIX C i-Oli BEPLUNHOW.

4. Cnncok CrncKoB.

MpenctaenaeTr coboii APEBOBUAHYIO CTPYKTYPY AaH-
HbIX, B KOTOPOI OAHA BETBb COAEPXMWT CMNCKW BEPLLVH,
CMEXHbIX AN KaXA0N.
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25. O6bekTHbIN TUN B Pascal.
MoHaTne o6beKTa, ero onucaHue
1 ncnonb3oBaHue

OOBLEKTHO-OPUEHTMPOBAHHbIN A3bIK MPOrPaMMUpPoOBa-
HUSi XapakTepu3yeTcs TPEMsi OCHOBHbLIMW CBOMCTBaMM:
1) uHkancynsumein. KomGUHMpPoOBaHWe 3anuceri C npoLie-

aypaMu 1 GYHKUMSIMA, MaHWMYIUPYIOLMMU NONSIMU
aTUX 3anuceit, GOPMMPYET HOBbIV TUMN AAHHBIX — 00b-
eKT;

HacnepnosaHnem.OnpeaeneHve o6bekTa U ero ganb-
Helillee MCMONbL30BaHNE [ MOCTPOEHUSI nepapxum
NMOPOX/AEHHbIX 0OBbEKTOB C BO3MOXHOCTBIO [J1s1 KaX-
[10r0 NOpOX/AeHHOro 06beKTa, OTHOCALLIErocs K epap-
XUW, JOCTYNa K KOZY U AaHHBIM BCEX MOPOXAAOLLMX
00bEKTOB;

nonumopduamom. NpuceaneaHne AENCTBUIO OLHOIO
MMEeHU, KOTOpOe 3aTeM COBMECTHO WCMosb3yeTcs
BHU3 U BBEPX MO MEPAPXMMN OOBLEKTOB, MPUYEM KaX-
Dbt 06BEKT MepapXuK BbIMOSHSIET 3TO AeNCTBUE CMo-
CcOo60M, UMEHHO eMy NMOAXOASALLMM.
loBopst 06 06beKTE, Mbl BBOAMM B PACCMOTPEHMNE HO-
BbIi TUN AaHHbIX — 06BEKTHbIA. OObEKTHbIV TN ABNSET-
CA CTPYKTYPOW, CoCcTosILEN 13 GUKCUPOBAHHOMO Yucna
KOMMOHEHTOB. Kaxablli KOMNOHEHT siBnsieTcst Mbo no-
neM, CoaepXalluyM faHHble CTPOro onpeaesieHHoro Tu-
na, 1Mbo MeTo0M, BbIMOHSIOLLVIM Orepauymn Haj, 0obek-
TOM.

OO6beKTHbIV TUMN MOXET HacNefoBaTb KOMMOHEHTbI ApY-
roro o6bekTHoro Tvna. Ecnam Tun T, HacneayeT oT Tuna
T,, T0 TN T, ABNAETCSA NOTOMKOM Tuna T, a cam Tun T,
ABNFETCSH poguTenem tuna T2.

Cnepnyowmii ICXOLHbIV KO, MPUBOAUT NPUMEpP onuca-
HYst 0GBEKTHOO TUNA.

@

27. CospaHune 3K3eMNISpoB 00bEKTOB

Ok3emMnnsp obbekTa co3naeTcs NocpeacTBOM onuca-
HUSI NEPEMEHHO MM KOHCTaHTbl OGBEKTHOrO TWNa MUn
nyTem NpMMeHeHns ctaHaapTHon npoueaypbl New k ne-
PEeMEHHO TNa «ykas3aTesb Ha 06bEKTHbBIN TUM». Pe3ynb-
TUPYIOLLMI OO BEKT HA3bIBAETCS 3K3EMMIISIPOM 06 BEKTHO-
ro tuna.

Ecnu 06beKTHbIV TUM COAEPXUT BUPTYasibHble METOAHI,
TO 9K3EeMMJISIPbl 3TOr0 06BLEKTHOMO TUMA AOMKHBI MHULMA-
NN3MpoBaTbLCHA NOCPELCTBOM Bbi30Ba KOHCTPYKTOpA ne-
pef, BbI30BOM /11060ro BUPTYanbHOro MeToa.

MpuceavBaHue ak3emMrnspa 06bEKTHOrO TUNa He NoA-
pasymeBaeT vHuumanusauuy aksemnnspa. O6bekT nHu-
LMannanpyeTcsi KOJOM, reHeprpyeMbIM KOMMUIISITOPOM,
KOTOpBbIV BbINOJHAETCS MEXAy BbI30BOM KOHCTPYKTOpa
1 MOMEHTOM KOrAa BbiNONHeHVe pakTuyeckn Joctmraet
nepBoro oneparopa B 6;10ke kofja KOHCTPYKTOpa.

Ecnu ak3eMnnsip 06bekTa He MHULMANM3NPYETCs 1 Npo-
BEpKa Avana3oHa BklodeHa (avpektvsoin {$R+}), To nep-
Bblli BbI30B BMPTYasIbHOr0 MeToAa ak3emrispa obbekra
[aeT ownbKy aTana BbinonHeHus. Ecan nposepka Avana-
30Ha BbIK/IOYEHa (OMpeKTnBoi {$R-}), TO NEPBbLI BbI3OB
BUPTYasIbHOr0 METOAa HEMHNLIMANM3MPOBAHHOIO 06bekTa
MOXET NPUBECTY K HEMPEACKa3yeMOMY NMOBEAEHMIO.

MpaBuno o6s3aTenbHOM MHULMANU3auMm NPUMEHUMO
TakxKe K 3K3eMrnsipam, KoTopble SBAISIOTCS KOMMOHeHTa-
MW CTPYKTYPHbIX TUMOB. Hanpumep:

var
Comment: array [1..5] of TStrField;
I: integer;

begin

forl:=1to5do

263 | 26. HacnepoBaHue

HacnepoBaHune — 3T0 MPOLLECC NOPOXAEHUS HOBbIX TU-
MOB-MOTOMKOB OT CYLLECTBYIOLLVX TUMOB-pOANTENEN, NPn
39TOM MOTOMOK MOJy4aeT (HacneayeT) OT poavTenst Bce
€ro nosisi U MeTofpl.

TVN-NOTOMOK, NPV 3TOM, Ha3bIBAETCA HACNEAHUKOM
NN NOPOXAEHHBIM (LOYEPHUM) TUNOM. A TUM, KOTOPOMY
HacnefyeT JOYEPHWI TUM, HA3bIBAETCS MOPOXAAIOLLMM
(POaANTENBCKMM) TUMOM.

Hacnepyemble nosst 1 MeToAbl MOXHO MCMONb30BaTh
B HEW3MEHHOM BUAe UNW NepeonpenensTs (MoanduLm-
poBatb).

H. BupT B cBOEM si3blke Mackanb CTPEMUIICS K MaKCU-
MaJibHO NPOCTOTE, MNO3TOMY OH He CTasl ero YCJIOXHSTb
BBEJ,EHMEM OTHOLUEHWsI HacnefoBaHus. MoaTomy TuMbl
B lNackane He MOryT HacnenoBaTh.

OpHako Turbo Pascal 7.0 paclumpsieT 3ToT A3blK ANs
noAnepXkn HacnenoBaHusi. OOHUM U3 Takmx pacLumpe-
HWIA ABNSAIETCS HOBasi KAaTeropusi CTPYKTYPbl AAHHbIX, CBSi-
3aHHast C 3anmncsiMm1, HO 3Ha4YUTENbHO 6onee MoLLHast. Tunbl
[laHHbIX B 3TOW HOBOW KaTeropuv onpenensioTcs ¢ no-
MOLLIbIO HOBOTO 3ape3epBrpoBaHHoro cnosa Object. CuH-
TaKCWC MNPV 3TOM O4YeHb MOXOX Ha CUHTaKCWC onpeaene-
HVS 3anuceit:

Type

<ums Tuna> = Object [(<ums Tuna poautens>)]
([<obnacTb AencTeus>]

<onucaHve nonew n MeTofoB>)+

end;

3Hak "+" nocne CUHTaKCUYeCKOoW KOHCTPYKLIMK B KPYr-
NbIX CKOOKax O3HA4aeT, 4TO 3Ta KOHCTPYKUMSI AOJKHA
BCTpe4aTbCH OAUH 1in 6onee pas B 4aHHOM ONMCcaHnn.

EEE] 28. KomnoHeHTsl u 0GnacTe aencTeus

O6nacTb AeNCTBUS MAESHTUhUKATOPA KOMMOHEHTbI MPOC-
TupaeTcs 3a npeaenbl 06bekTHoro Tuna. bonee Toro, 06-
nacTb JeCcTBUA naeHTndrKaTopa KOMNOHeHTa NpocTupa-
eTcs ckBo3b 610kM npouenyp, GYHKLMIA, KOHCTPYKTOPOB
1 [eCTPYKTOPOB, KOTOPLIE PEaIN3YIOT METOAbl 0ObEKTHOrO
TVNa N ero HacneaHkoB. Micxoas ns aTmx coobpaxeHuit,
VOEHTUDUKATOP KOMMOHEHTBI AOIKEH ObiTb YHUKAbHBIM
BHYTPY 06BEKTHOrO TVMNa 1 BHYTPU BCEX Er0 HACNEAHNKOB,
a TaKxxe BHYTPW BCEX ero MeTof0B.

B onucaHnn 06bEKTHOrO TUNa 3arosioBOK METoAa Mo-
XeT 3a4aBaTb NapameTpbl ONUCLIBAEMOro 06bEKTHOrO TW-
na, fjaxe eciv onvcaHune eLle He NnoJiHoe.

PaccmoTpyM crefytoLyio CxeMy OnmMcaHust Tuna, co-
[epxaLlero KOMMOHEHTbI BCEX [A0MNyCTUMbIX obnacTtei
AencTens:

Type

<ums Tuna> = Object [(<uMs TUNa poauTens>)]
Private

<4aCTHble On1caHus nonewv n MeToaos>
Protected

<3alUMLLIEHHbIE OMUCaHNUS NoNei U MeTooB>
Public

<06Len0CTyNHbIE ONMCaHWS NOEn U MeTOL0B>
end;

Mons u meToapl, ONUcaHHble B pasaene Private, moryt
GbITb MCMO/Ib30BaHbl TOJILKO BHYTPY MOZyJsi, comepxa-
LLIero 1x onucaHus n Hurae 6onee.

3aU_LI/IU_LeHHbIe nona v MetTogbl, TO €CTb ONMMCaHHbIe
B paspene Protected, Buovmbl B Moayne, raoe onpene-
NISIeTCH TUM, M NOTOMKaM AaHHOro Tvna.
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06nacTb AeNCTBUS €CTb OAHO U3 CIIEAYIOLLMNX KITH0-
4YEeBbIX CIOB:

— Private;

— Protected,

— Public.

O6nacTb OefCTBUS XapakTepuayeT, KakuM yvacTkam
nporpaMmbl 6yayT JOCTYMHbI KOMIMOHEHTbI, ONMUCAHNS KO-
TOPbIX CIEAYIOT 3@ KSIIOYEBbIM CIOBOM, UMEHYIOLLIMM [aH-
Hylo 06n1acTb AENCTBUS.

MoapobHee 06 0GnacTax AENCTBUS KOMMOHEHT pac-
ckasaHo B Borpoce Ne 28.

HacneposaHne — 3TO MOLLUHBI UHCTPYMEHT, UCNONb-
3yeMmblii Npu pa3paboTke nporpamm. OHO NO3BONSET pea-
NIM30BaTh Ha NPaKTUKE 0GBEKTHO-OPUEHTUPOBAHHYIO Ae-
KOMMO3MLUMIO 3ajayv, CpeAcTBaMu f3blka BblipaxaTb
OTHOLWIEHUS Mexay ob6bekTamu TUMoB, obpasylomx
nepapxuio, a Takke Cnoco6CTBYeT NOBTOPHOMY MCMOSb-
30BaHIO NPOrPaMMHOI0 Koaa.

Mons n meToabl 13 pasaena Public He nmetoT or-

paHI/I'-IEHI/IVI Ha ucnonb3oBaHue U Moryt ObITb 3a-

[eicTBOBaHbl B JIIO60M MecTe Mporpammebl, KOTopoe
MMeeT AOCTYN K 06bEeKTy AaHHOrO TUna.

Obnactb AelncTBus naeHTUdUKaTopa KOMMOHEHTa,
OMUCAHHOTO B 4acTU private onvucaHust Tuna, orpaHnyYn-
BaeTCsl MoAynem (nporpammoii), Kotopasi COAEPXUT
onucaHne o6bLEKTHOro Tuna. ﬂ,pyl'l/IMI/I cnoBaMu, HaCTHble
(private) KOMNOHEHTbI-UAEHTUGMKATOPBI AEACTBYIOT, Kak
06bl4HbIE OBOLLEAOCTYMHbIE MAEHTUPUKATOPLI B paMKax
MOZyNs, KOTOPbIV COAEPXUT OnMcaHne 06bLEKTHOro TUna,
a BHE MOAyJIsi JIIOObIE YAaCTHbIE KOMMOHEHTbI U UAEHTUDN-
KaTopbl HEN3BECTHbI U HEAOCTYMHbI. [TOMECTUB B OAMH MO-
Aynb CBA3aHHbIE TUMbI 06beKTOB, MOXHO caenatb Tak, 4To
3TV 00bEKTbI CMOMyT 06PaLLATECA K YACTHLIM KOMMOHEH-
Tam Apyr Apyra, U 3TV YacTHble KOMMOHEHTbI OyAyT Hen3-
BECTHbI IPYrMM MOAYNSAM.

2560

Point = object
X, Y: integer;
end;

Rect = object

A, B: TPoint;

procedure Init(XA, YA, XB, YB: Integer);
procedure Copy(var R: TRectangle);
procedure Move(DX, DY: Integer);
procedure Grow(DX, DY: Integer);
procedure Intersect(var R: TRectangle);
procedure Union(var R: TRectangle);
function Contains(P: Point): Boolean;
end,

B oTnuve oT Apyrux TUMMOB OGbEKTHbIE TUMbI MOryT
onncblBaTbCs TOJIbKO B pasaene onucaHuin TUNOB, HAx0-
[SLLEMCSt Ha CAMOM BHELLIHEM ypOBHe 0651aCTV [eiicTBUSA
nporpammMbl Unu mMomynsi. Takum o6pa3oM, OGLEKTHbIE
TUMNbl HE MOrYT ONMCbIBATLCS B pasgene onucaHuin nepe-
MEHHBIX M1 BHYTPY 610Ka npoLieypbl, GYHKLMN 1in Me-
ToAa.

TN KOMNOHEHTLI HanNoBoOro TUNa He MOXeET UMETb
OGbLEKTHbIN TUMN UK NOGON CTPYKTYPHBIV TUM, coaepxa-
LLMIA KOMMOHEHTbl 0GBEKTHOrO TUMa.

(5 Comment [I].Init (1, 1+ 10, 40, 'nepsoe_ums');

for I :=1to 5 do Comment [I].Done;
end;

ﬂﬂﬂ ANHAMUYECKUX 3K3eMIsipoB MHULUManmn3aumus, Kak
npaBsuno, CBA3aHa G pa3MeLLieHreM, a O4NCTka — C yaa-
neHnem, 4To gocturaetcs Gnarogapsi paclMpeHHOMY
CUHTaKcuCy cTaHaapTHbix npouenyp New u Dispose.
Hanpuwmep:

var
SP: StrFieldPtr;

begin

New (SP, Init (1, 1, 25, 'nepBoe_ums');
SP*.Put ('Bnagumup’);

SP*.Display;

Dispose (SP, Done);
end.

YkasaTesnb Ha 06BbEKTHbIV TUMN ABNSETCH COBMECTUMbIM
no NpUCBavBaHWIO C ykasaTesiem Ha 060N poavTeNb-
CKMIi OGBEKTHBIN TUM, MO3TOMY BO BPEMS] BBINOSIHEHVS POT -
paMMbl yKasaTeslb Ha 06BEKTHBIA TUM MOXET yKa3blBaTb
Ha 9K3EMMASP TOro TUMa UAK Ha SK3EMMNAAP N0GOro [0-
YyepHero Tuna.

16



EH 29. MeTogbl

OnvcaHve mMeToaa BHYTPU 06BbEKTHOMO TUMa COOTBET-
CTBYyeT onepexaiowemy onucanuio metopa (forward).
Takum 06pasom, rae-H1byab Noce onMcaHns 06bEeKTHO-
ro TMna, HO BHYTPW TOW Xe camoii 061acTn AenNCcTBUS, 4TO
1 0651acTb AeiCTBUS ONncaHnst 06bEeKTHOro TUNa, MeTop,
[ONXeH peann3oBaTthCsi MyTeM OMNpenesieHnst ero onu-
caHuna.

Jins npouenypHbIX M GYHKLMOHANBbHLIX METOL0B Onpe-
AensioLiee onucaxve nmeet GopmMy 06bIHHOMO onucaHus
npouenypbl MM GYHKLUMM C TEM UCKIIOYEHUEM, YTO
B 3TOM CJly4ae naeHTudukatop npoueaypbl uam GyHKLMN
paccMaTprBaeTcsi Kak MaeHTUdUKaTop MeToaa.

B onpegpensiolem onucaHnu MeToaa BCeraa npucyT-
CTBYET HesiBHbIA napameTp c uaeHTudumkatopom Self,
COOTBETCTBYIOLLMI HOPManNbHOMY NapameTpy-nepemMeH-
HOM, o6nagaloLemMy 06bEKTHBIM TUNOM. BHyTpu 6510ka me-
Topa Self npeacraenseT ak3eMnaap, KOMMOHEHT MeToaa
KOTOporo 6bin ykasaH Ans akTmemsaumm metoga. Takum
o6pa3om, nobble M3MeHeHWst 3Ha4eHnin nonei Self otpa-
XaloTCs Ha 9K3eMnasipe.

BupTtyanbHble MeToAbl

Mo ymonyaHnio MeToabl SIBASIIOTCS CTAaTUHECKUMMU, Of-
HaKO OHW MOTYT, 3@ UCK/IIOYEHNEM KOHCTPYKTOPOB, ObiTh
BUPTYaJIbHbIMU (MOCPEACTBOM BKJIIOHEHUS AVPEKTUBbI
virtual B onucaHne metopa). Komnunstop paspeluaet
CCbIJIKV Ha BbI30BbI CTATU4ECKVX METOL0B BO BPEMS NPO-
Lecca KOMNUASILMK, TOraa Kak BbI30BbI BUPTYasbHbIX Me-
TOA,0B Pa3peLlaloTCs BO BPEMS BbIMOSHEHNs. 9TO uHoraa
Ha3blBaOT NO3AHUM CBSI3bIBAHNEM.

Mepeonpeaenexie CTaTMHECKOro METoa He 3aBUCUT OT
VN3MEHEHNs! 3arofioBka MeTofa. B mpoTMBONONOXHOCTL
aTOMY, NepeonpeaesieHne BUPTYaslbHOro MeToAa JOKHO
COXPaHSTb MOPAAO0K, TUMbI M MMEHa NapaMeTPOoB, a Takxke

Borland Pascal npegocTtaBnsieT cneuvanbHbiii TUn me-
ToAa, HasbiBaemblli COOPLLMKOM Mycopa (Mnn AeCTpyK-
TOPOM) [J1S1 OYUCTKM W yAQNeHUst OAUHAMMUYECKN pasMe-
LeHHoro o6bekTa. [lecTpykTop 06beANMHSET Lar yaaneHns
06bekTa ¢ KakuMm-anbo ApYrvMv AECTBUAMN UK 3a-
fasamu, HeobxXxoaMMbIMK AN AaHHOro Tuna obbekTa.
[t eIMHCTBEHHOMO TVNa 06beKTa MOXHO OMPEeaesUThL
HECKOJ/bKO IeCTPYKTOPOB.

JlecTpyKTOpbI MOXHO HACNEA0BaTh, Y OHW MOTYT GbITb JIN-
60 cTaTnyeckMmm, N6 BUPTYasbHbIMU. MocKonbKy pas-
JINYHBIE MPOrPaMMbl 3aBEPLLEHNS!, KaK NpaBuio, Tpedy-
10T Pa3nnyHble TUMbl 06BLEKTOB, 0BLIYHO PEKOMEHAYEeTCS,
4TOGbI AECTPYKTOPLI BCeraa Obin BUpPTYasnbHbIMK, Gna-
rogaps 4emy Afist Kaxzaoro Tuna oobekta 6yaeT Bbinon-
HeH NpaBUbHbIA 4EeCTPYKTOP.

3apesepsurpoBaHHoe cnoso destructor He TpebyeTcs
yKaabiBaTb 4718 K&XA0ro METOAA O4MCTKM, AaXe ecm on-
pepenexune Tnna o6bekTa CoaepXIT BUPTYaslbHbIE METO-
Obl. [JecTpykTopbl B AeNCTBUTENBHOCTU paboTaloT TOMb-
KO C AMHaMMYeCKUN pasMeLLeHHbIMU 0O bEKTaMK.

Mpu ouncTke AMHAMMUYECKU pas3MeLLEHHOro oObekTa
[EeCTPYKTOP OCYLLECTBASET crneumanbHble GyHKUUN: OH
rapaHTMpyeT, YTO B AMHAaMWYeCKU pacnpenensiemon 06-
nactu namsTtn Becerga 6yaeT ocBo6oXAaTLCA MpaBub-
Hoe yuncno 6ainToB. He MoxXeT GblTb HUKAKUX OnaceHui
Mo MoBOJY WMCMOJb30BaHWS AECTPYKTOPa NPYMEHUTESb-
HO K CTaTM4eCKN pa3MeLLEHHbIM 0ObEKTaM; hakTU4ecku,
He nepepaasas Tvna o6bekTa A4ECTPYKTOPY, MPOrpaMmMmncT
nnwaeT 06bekT [aHHOro Trna noJsiHbIX NPenmyLecTB yn-
paBneHna amHammuyeckon namstobio B Borland Pascal.

JlecTpyKkTOpbl B AENCTBUTENBHOCTI CTAHOBSITCS CaMu-
My co6oi Toraa, Koraa AOMKHbLI 04ULLATECS NonMMopdu-
yeckne 06BbEKTbI U KOrAa AOXHA 0CBOOOXAATLCS 3aHN-
Maemasi UMW NamsiTb.

31. lecTpyKTOpbI

* EIE] 30. KoucTpykTopsi n aecTpykrops

KOHCTPYKTOPbI 1 AECTPYKTOPbI SBASIOTCS Ceumannan-
pOBaHHbIMN dopMamMu MeToaoB. Micnonb3yemble B CBA3U
C PacLUMPEHHbIM CUHTAaKCMCOM CTaHAAPTHbIX MpoLeayp
New 1 Dispose KOHCTPYKTOPbI U AeCTPYKTOpbl 061aaaioT
CMOCOGHOCTBIO PAa3MELLEHUS U yAANeHNs ANHAMUYECKUX
06bekToB. Kpome TOro, KOHCTPYKTOPbI VMEIT BO3MOX-
HOCTb BbINOMHUTL Tpebyemyio MHULMann3aumio oobek-
TOB, COZlePXaLLMX BUPTyasibHble MeTobl. Kak 1 Bce apyrue
METO/bl, KOHCTPYKTOPbI M AECTPYKTOPbI MOIYT Hacieno-
BaTbCsl, @ 0ObEKTbI MOryT copepxaTtb Noboe 4ucno
KOHCTPYKTOPOB 1 4€CTPYKTOPOB.

KOHCTPYKTOPbI MICMOSL3YIOTCS A1 IHULMAIM3ALWMN BHOBb
CO3aHHbIX 06bEKTOB. OBbIMHO MHMLMANM3ALMS OCHOBbIBA-
€TCs Ha 3Ha4eHusX, NepeaaBaeMblX KOHCTPYKTOPY B Ka4ecT-
BE NapameTpoB. KOHCTPYKTOP HE MOXET ObiTb BUPTYasIbHbIM,
TaK Kak MexaHu3m gucneryepusauvv BUpTyasibHOro mMe-
TOJa 3aBVCUT OT KOHCTPYKTOPA, KOTOPbIV NepPBbIM COBEP-
LUMA HULMANM3aumio oobexTa.

MpuBenemM HeCKobKO NPUMEPOB KOHCTPYKTOPOB:

constructor Field.Copy(var F. Field);
begin

Self :=F,

end;

MMaBHbLIM AENCTBUEM KOHCTPYKTOPA MOPOXAEHHOTO ([0-
YEPHEro) Tumna NoyTU BCEraa SBMSIETCS BbI30B COOTBET-
CTBYIOLLEErO KOHCTPYKTOPA €ro HenocpeacTBEHHOO Po-
AvTens AN MHULManM3auvu Hacnesyembix nonein
o6bekTa. Mocne BoINOAHEHUS 3TOM NPOLEAYPLI KOHCTPYK-
TOP MHULMANU3UPYET NONsi 0GBEKTA, KOTOPLIE MPUHaAe-
XXaT TOJSIbKO MOPOXAEHHOMY TUMY.

32a]

MeTop, CTaHOBUTCS BUPTYaslbHLIM, €CNU 32 €ro 06bsB-
JieHueM B TUne 06beKTa CTOUT HOBOE 3ape3epBUPOBAHHOE
cnoso virtual. Ecnn o6bsiBNSIeTCA METOL B POAUTENBC-
KOM Ture Kak virtual, To Bce METOb! C aHaNIOMMYHLIMU ME-
HaMU B [JOYEPHUX TUMax Takke AOMKHbI OObSBASTLCS
BUPTYasbHBIMU BO U36exaHne owmnbkn KoMNuasiTopa.

Hwke npuBeeHb 06BEKTLI U3 MPYMEPa NNaTeXHON Be-
[OMOCTU, [OMXHBIM 06Pa30M BUPTYasM3MPOBaHHbIE:

32. BupTtyanbHblie MeToAbl

type

PEmployee = “TEmployee;

TEmployee = object

Name, Title: string[25];

Rate: Real;

constructor Init (AName, ATitle: String; ARate: Real);

function GetPayAmount : Real; virtual;

function GetName : String;

function GetTitle : String;

function GetRate : Real;

procedure Show; virtual;

end;

PHourly = "THourly;

THourly = object(TEmployee);

Time: Integer;

constructor Init (AName, ATitle: String; ARate: Real;
Time: Integer);

function GetPayAmount : Real; virtual;

function GetTime : Integer;

end;

PSalaried = "TSalaried;
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JecTpyKTOpbl ABASIOTCS MPOTUBOMONOXHOCTAMMN

KOHCTPYKTOPOBW MCMOSb3YIOTCA AJ11 O4UCTKMN 0Obek-

TOB NOC/e UX NCNob30BaHNSA.OBbIYHO 0YMCTKA COCTOUT
B yZAaneHuu BCex Mnone ykasarenei B 0OGbekTe.

Mpumevanne

[lecTpyKTOp MOXET ObITb BUPTYaSIbHbIM U HACTO SIBAISIET-
CS TakoBbIM. [JeCTPYKTOp peaKo MMeeT napameTpsbl.

MpuBeaem HeckoNbLKO NPUMEPOB AECTPYKTOPOB:

destructor Field.Done;

begin

FreeMem(Name, Length (Name”) + 1);
end;

destructor StrField.Done;
begin

FreeMem(Value, Len);
Field.Done;

end;

JlecTpyKTOp [AO4YEepHero Tuna, TakoW Kak yKa3aHHbIN
Bbilwe TStrField. Done, 06bI4HO CHa4Yana ynansiet BBeAeH-
Hble B MOPOXAEHHOM TUME NoNsa ykasatenen, a 3aTem
B Ka4yecTBe MOC/eAHEero AeiCTBMsi Bbi3blBA€T COOTBET-
CTByOWMI COOPLUMNK-AECTPYKTOP HEMOCPEACTBEHHOIO
poauTens Ana yoaneHus yHacnefoBaHHbLIX Nonen ykasa-
Teneii obbekTa.

TSalaried = object(TEmployee);
function GetPayAmount : Real; virtual;
end;

PCommissioned = "TCommissioned;

TCommissioned = object(Salaried);

Commission : Real;

SalesAmount : Real;

constructor Init (AName, ATitle: String; ARate,
ACommission, ASalesAmount: Real);

function GetPayAmount : Real; virtual;

end;

KOHCprKTOp SIBNSIETCA CneuvasibHbiM TUNMOM npoueany-
pbl, KOTOPAsi BbIMOJIHAET HEKOTOPYIO YCTAaHOBOYHYIO pa-
60Ty Ans MexaHW3ma BUPTyanbHbIX MeTonoB. bonee To-
ro, KOHCTPYKTOP AOJ/IXEH BbI3blBaTbCH Mepen BbiISOBOM
Nl060ro BUPTyasnibHOro MeToAa. Bei3oB BUPTyanbHOro me-
Tona 6e3 nNpeaBapyTeNIbHOMO Bbi30Ba KOHCTPYKTOPa MO-
XeT NpuBecTn K 6ﬂ0KVIpOBaHVI}O CUCTEMDI, a Y KoMnuns-
TOpa HeT cnocoba NPoBepUTL NOPSAOK BbIZ0BA METOL0B.

Kaxabli Tn o6bekTa, MMEIOLLMIA BUPTyasbHble METO-
Abl, 006513aH UMETb KOHCTPYKTOP.

KOHCTPYKTOpP [O/MKEH BbI3bIBATLCA Mepes, Bbi30BOM
no6oro Apyroro BUPTyanbHOro Metoaa. Bei3os BupTyasnb-
Horo metoga 6e3 npeppiayliero o6palleHnsi K KOHCT-
PYKTOPY MOXET Bbl3BaTb G/IOKMPOBKY CUCTEMbI, U KOM-
NUASTOP HE CMOXET MPOBEPUTb MOPSAOK, B KOTOPOM
BbI3bIBAOTCHA METOAbI.

TUNbI pe3ynbLTaToB GYHKLUMIA, ECNN TaKOBbIE UMEIOT-
csi. bonee Toro, nepeonpeaenexHne onsaTb e A0SX-
HO BKJIlO4aTh AMPEKTUBY virtual.

AvHamuueckue metoabl

Borland Pascal nogaepxveaeTr AONOAHUTENbHbIE Me-
TOAbl C MO3OHVM CBSI3biBAHWEM, KOTOPbIE HA3bIBAIOTCA
OVHaMVYecKMMN MeTogamu. [JuHammyeckue MeTogpl OT-
JINHAIOTCSA OT BUPTYasIbHBLIX TOJMIbKO XapakTepoM WX AucC-
neTyepu3aummn Ha aTarne BbiNonHeHWs. Bo Bcex apyrux
OTHOLLEHWAX AUHAMUYECKNE METO bl CHUTAIOTCS IKBMBA-
JIEHTHBIMU BUPTYasIbHBIM.

OnwvcaHne JMHaMNYeCKOro MeTo/ia 3KBMBaNIEHTHO OMNK-
CaHWIo BUPTYaNbHOrO MeTOoAA, HO OMNMcaHve AvHaMu4yec-
KOro MeToaa A0/KHO BKoYaTb B cebs MHAEKC AnHaMu-
4ecKOro MeTofa, KOTOpbIN Yka3biBaeTCs HENMOCPEeACTBEHHO
3a KJ/I04eBbIM CNOBOM virtual. MHaekc anHammn4eckoro
MeToAa A0MKEH BblTb LIENOYNCIEHHOV KOHCTAHTON B An-
anasoHe oT 1 go 656535 1 ponxeH ObiTb YHUKANbHBIM
cpeaV MHOEKCOB [APYrux AVHAaMWUYeCKUX MeTOLOB, CO-
nepXalmxcs B 06beKTHOM Ture unu ero npeakax. Han-
pumep:

procedure FileOpen(var Msg: TMessage); virtual 100;

MepeonpeneneHve AUHaAMMYECKOro MeToda AO0IKHO
COOTBETCTBOBATbL NOPALAKY, TUMNAM U UMEeHaM napameTpoB
M TOYHO COOTBETCTBOBATHL TUMY pe3ynbrata GyHKLUMKN Nno-
poxaaiolero Mmetoaa. Mepeonpeaenerne Takke AOMKHO
BKNo4aThb B cebsi aupekTuBy virtual, 3a koTopoi cneay-
€T TOT Xe MHAEeKC AguHaMn4eckoro mMetoaa, KOTOprl7I 66101
3a4aH B 0O6bEKTHOM TUMe Nnpeaka.

Monumopduryeckre 06beKTbl — 3TO T€ 0OBLEKTHI,
KOTOpble ObiNM NPUCBOEHLI POAUTENLCKOMY TUMy
6naropapsi npasuiaM COBMECTMMOCTY PaCLUMPEHHbIX
Tunos Borland Pascal. TepMuH «nonumopduyeckuii» as-
nAeTcs NoAXOAsLMM, Tak Kak kod, obpabaTbiBatoLimin
06beKT, «<He 3HaeT» TOYHO BO BPEMSI KOMMUMSLMM, KaKow
TMN 06beKTa eMy NPUAETCS B KOHLE KOHLIOB obpaboTars.
EQVHCTBEHHOE, YTO OH 3HAET, — 3TO TO, YTO ATOT 0GLEKT NPU-
HaZNIeXUT nepapxum 06beKTOB, ABMSIOLLMXCS MOTOMKaM
yKa3aHHOro Tuna o6bekTa.

Cam no cebe mMeTon AECTpyKTOopa MOXET ObiTb NycT

1 BbINOJIHSTb TOJIBKO 3Ty BYHKLMIO:

destructor AnObject.Done;
begin
end;

To, 4TO AenaeTcs Mose3HOro B 3TOM [ECTPYKTOPE,
He ABngeTCcs O0CTOsAHMEeM ero Tena, ogHako npu 3ToMm
KOMMUNATOPOM FeHepupyeTcst Ko, anuiora B OTBET Ha
3apesepBrpoBaHHOe cnoBo destructor. 3To HaNoMuHaeT
MOpAy/b, KOTOPbIV HAYEro He 3KCMOPTUPYET, HO KOTOPLI
OCYyLLEeCTBAET HEKOTOPble HEBUONMbIE ,D.eVICTBI/IFI 3acyetr
BbINOSIHEHWSI CBOEI CEKLIMW MHULMANN3aLMKN Nepes, CTapTom
nporpamMmel. Bce ﬂeﬁCTBMH NPOUCXOOAT «3a Kynmcamun».
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33a] 33. MNons AaHHbIX 06bekTa
n dpopmanbHbie NnapamMmeTpbl MeToaa
BbiBOAOM 13 TOro ¢akTa, YTo MeToAbl U UX 0GbEKTb
pasaensatoT o6yt 06nacTb AENCTBUS, ABASETCS TO, 4TO
dopmarbHble NnapameTpbl METOAA He MOTYT ObiTb UAEH-
TUYHBIMK NIOGOMY 13 nonelt AaHHbIX obbekTa. JTo SAB-
NIAETCS He KaKM-TO HOBbLIM OrpaHVyYeHneM, HanlaraemMbiM
06BbEKTHO-OPUEHTUPOBAHHBIM NPOrPaMMUPOBAHNEM,
a ckopee Temu e CambiMy CTapbiMu Npasunamu obnac-
TV OencTBus, KoTopble MNackans nmen Bcerga. ITo TO Xe
camoe, 4YTO ¥ 3anpeT A GopMasbHbIX MapaMeTPOB Npo-
ueaypbl GbiTb  MAEHTUYHBIMU JIOKAbHBIM NEPEMEHHBIM
3TON Npoueaypbl. PaccMoTpum npumep, NnnioCTpupyo-
Luii 3Ty owmMbKy AJ1st npoLeaypbl:

procedure Crunchit(Crunchee: MyDataRec, Crunchby,
ErrorCode: integer);
var
A, B: char;
ErrorCode : integer;
begin

end;

Ha cTtpouke, coaepxallei 06bsiBNEHNE NOKaNbHOM ne-
pemeHHo ErrorCode, BO3HUKAET oLumbKa. 3TO NPOMCX0-
[OVWT MOTOMY, YTO UAEHTUDUKATOPL GOPMALHOrO napa-
MeTpa 1 NIoKasibHOM NEPEMEHHOI COBMNaaloT.

JlokanbHble NepemeHHble NpoLeaypbl 1 ee popmanbHble
napamMeTpbl COBMECTHO MCMONb3yloT obliyio obnactb
AEVCTBUS U NOSTOMY HE MOTYT BbiTb MAEHTUYHBIMU. By-

[35a] 35. Paclumpsiowmecs 06beKTbl

Ecnu onpepeneH NopoxaeHHblli TUM, TO MeToApbl No-
POXAAIOLLEro TUNa HACNEAyoTCs, OAHAKO MPW XenaHum
OHM MOryT nepeonpenensiTecsi. [Ina nepeonpeneneHns
HacnefyemMoro MeToaa MonpoCTy OMMCHIBAETCS HOBBIN
METO[, C TEM Xe UMEHEM, 4TO U HacseayeMblii METOZ, HO
C ApYrvM TenoM 1 (Npu HeoH6Xo0ANUMOCTI) C APYrMM MHO-
XECTBOM MapaMeTpoB.

Onpepenvm go4epHuii o oTHoweHuio Kk TEmployee
T™MN, NpeAcTaBnsiowmii paboTHUKa, KOTOPOMY MAATUTCS
YyacoBasi CTaBka, B C/ieAyioLLEM NpUMepe:

const

PayPeriods = 26; { nepvoapl BbINAaT }
OvertimeThreshold = 80; { Ha nepuopg, BbINnaTh }
OvertimeFactor = 1.5; { noyacoBoi K0O3pdULMEHT }

type

THourly = object(TEmployee)

Time: Integer;

procedure Init(AName, ATitle: string; ARate:
Real, Atime: Integer);

function GetPayAmount : Real;

end;

procedure THourly.Init(AName, ATitle: string;
ARate: Real, Atime: Integer);

begin

TEmployee.Init(AName, ATitle, ARate);

Time := ATime;

end;

Ken

34. Uhkancynauunsa

O6beauHeHve B 00bekTe Koja U AaHHbIX Ha3bl-
BaeTCs MHKancynsiuvei. B npuHumMne, BO3MOXHO mnpe-
[0CTaBUTbL OCTATO4HOE KONIMYECTBO MeToa0B, Gnaroaa-
psi KOTOPLIM MONb30BaTeNb 06bekTa HUKoraa He GydeT
obpalarthcst K NonsM o6bekTa HenocpeacTBeHHO. Heko-
TOpble Apyrne 06bEKTHO-OPUEHTNPOBAHHbBIE A3bIKU, Ham-
pumep Smalltalk, TpebyioT 06513aTENbHOV MHKANCYNALUA,
opHako B Borland Pascal umeetcs Bbi6op.

Hanpumep, o6bekTsl TEmployee n THourly HanucaHbl
Takvm 06pa3oMm, 4TO COBEPLLEHHO UCKIOYEeHa Heo6Xoau-
MOCTb MPSMOro O6palleHnsi K MX BHYTPEHHUM MONSM
[aHHbIX:

type

TEmployee = object

Name, Title: string[25];

Rate: Real;

procedure Init (AName, ATitle: string; ARate: Real);
function GetName : String;

function GetTitle : String;

function GetRate : Real;

function GetPayAmount : Real;

end;

THourly = object(TEmployee)

Time: Integer;

procedure Init(AName, ATitle: string; ARate:
Real, Atime: Integer);

function GetPayAmount : Real;

end;

34eck NPUCYTCTBYIOT TOJIbKO YETbIPe MONA AAHHbIX:
Name, Title, Rate n Time. Metoabl GetName un GetTitle

EE] 36. CoBmecTmMoCTb TMNOB 0GLEKTOB

HacnepoBaHve 10 HEKOTOPOL CTENEHW U3MEHSIET Npa-
Buia COBMECTUMOCTM TUNOB B Borland Pascal. NMotomok
HacneyeT COBMECTVMOCTb TUMOB BCEX CBOVX MPEAKOB.

3Ta paclumMpeHHasi COBMECTVMOCTb TUMOB MPUHUMAET
Tpy GOpMbI:

1) Mexay peanuaaumsimm oGbEKTOB;
2) Mexnay ykasaTensimu Ha peannsauum o6bekToB;
3) mexay dopmasnbHbIMU 1 HaKTUYECKMMMN MapaMeTpamu.

COBMECTUMOCTb TWMOB PACLUMPSIETCA TOJILKO OT MO-
TOMKA K POAUTESIO.

Hanpuwmep, TSalaried siBnsetca notomkom TEmployee,
a TCommissioned — notomkoMm TSalaried. PaccmMoTpum
CneayloLyie ONMCaHNs:

var
AnEmployee: TEmployee;
ASalaried: TSalaried;
PCommissioned: TCommissioned;
TEmployeePtr: “TEmployee;
TSalariedPtr: “TSalaried;
TCommissionedPtr: “TCommissioned;

I'IpM AaHHbIX ONMCaHUAX CrpaBeanuBbl cnenyouime one-
paTopbl NpUcBanBaHUA:

AnEmployee :=ASalaried;
ASalaried := ACommissioned;
TCommissionedPtr := ACommissioned;

B o6Luem cyyae npasmno COBMECTUMOCTY TUMOB ¢hop-
MYNUPYeTCs Tak: MCTOYHUK AO0JIKEH 6hITb B COCTOSAHUM NON-
HOCTBIO 3aMOJHUTL MPUEMHVIK. [TOPOXAEHHbIE TUMbI COAEP-
KaT BCe, YTO COAEP3KAT X MOPOXAALOLLME TUMbl Gnaroaaps
CBOMCTBY HacnenosaHusi. [103TOMy MOPOXAEHHBIN TUM
MMeeT pa3Mep He MeHbLIMM pa3mepa poguTens. Mpuceo-
€Hue NopoXaaIoLLEro 06beKTa NOPOXAEHHOMY MOTTIO Gbl
0CTaBUTL HEKOTOPLIE MOJIS MOPOXAEHHOrO 06LEKTA HEOM-
peneneHHbIMU, YTO OMacHO 1 MOSTOMY HEAOMYCTUMO.
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BbIBOAST damunuio paboTalowero u ero AonX-

HOCTb cooTBeTcTBeHHO. MeToa GetPayAmount nc-
nonbayeT Rate, a B cnyyae pabotatowero THourly n Time
[ANs BbIYMCNIEHUST CYMMBI BbinnaTt pabotatowemy. 3aech
y>Xe HEeT Heo6X0AMMOCTY 06PaLLATLCS HENOCPeACTBEHHO
K 3TUM MOJISAIM JAHHbIX.

Mpennonoxus cywectsoBaHne ak3emnnsapa AnHourly
Tuna THourly, Mbl Mornu Gbl MCNonb30BaTb HAGOP METO-
[0B AJ11 MAHUMYIMPOBaHWUS MonsiMu AaHHbix AnHourly,
Hanpumep:

with AnHourly do
begin
Init (Aleksandr Petrov, Fork lift operator’ 12.95, 62);
{BbIBOAVT Ha 3KpaH GamMunnio, AOMKHOCTb U CyMMY
BbINnaT}
Show;
end;

CnepnyeT 06paTuTb BHUMAHWE, 4TO AOCTYM K NOnsmM 06b-
€KTa OCyLeCTBNAETCA HE MHaYe, Kak TOJIbKO C MOMOLLbIO
MeTO/0B 3TOro 06beKTa.

m B onepatopax Np1cBavBaHiist U3 UCTOYHMKA B MpU-

€MHIK Oy/lyT KOMMPOBATLCS TOMLKO MONS, SBSIHO-
wmecs obwymMm ans o6oux TMNoB. B onepaTope npucea-
nBaHuA:

AnEmployee := ACommissioned;

Tonbko nons Name, Title n Rate nua ACommissioned 6y-
AyT CKonupoBaHbl B AnEmployee, Tak Kak TOMbKO 3TW Mo-
na ansioTes obwmmu ans TCommissioned n TEmployee.
COBMECTUMOCTb TVMOB paboTaeT Takxe Mexay ykasarte-
NSIMU Ha TUMNbl 0ObEKTOB U NoAYNHAETCA TEM Xe O6U_lMM
npasunaMm, 4To U 4fisi peanu3auuii 06beKToB. YkasaTtesb
Ha NOTOMKa MOXeT ObiTb MPUCBOEH ykasaTesnlio Ha poau-
Tens. Ecnu aate npeaeiaylivie onpeaenenus, To cneayto-
Lme npuceBavBaHns ykasaTtenen oyayT A0nyCTUMbIMU:

TSalariedPtr := TCommissionedPtr;
TEmployeePtr := TSalariedPtr;
TEmployeePtr := PCommissionedPtr;

dopmasbHbI napamMeTp (nMbo 3HaveHve, nMbo napa-
MeTp-NepemMeHHas) AaHHOTO OGLEKTHOrO TUMNA MOXET NMPU-
HUMaTb B KayecTBe pakTMHeckoro napameTpa 06bEKT CBO-
ero e TMna wm obbekTbl BCEX AOYEpHUX TunoB. Ecnn
onpeaenUTL 3arosoBOK NPOLEAYPbI CHEAYIOLLM 06pa3oM:

procedure CalcFedTax(Victim: TSalaried);

TO [ONYCTUMBIMU TUNaMun_ akTU4eCKUX napameTpoB
MOryT 6biTb TSalaried wnn TCommissioned, HO He Tun
TEmployee. Victim Takxe MoxeT ObiTb napameTpom-ne-
pemeHHoI. [pu 3TOM BLINOMHSIOTCS TE e Npasuia CoB-
MECTUMOCTH.

MapameTp-3HayeHve SBNSIeTCs ykasaTenem Ha AencTBu-
TenbHbIA, NOCbINAaeMbIl B kayecTBe napamerpa 0ObekT,
a napameTp-nepeMeHHas sBnseTcs Konvein GpakTmiecko-
ro napameTpa. 9T1a Konusi BKJIOYAET TOJIbKO Te MOossi, KO-
TOpbIe BXOAAT B TN HOPMasbHOrO NapameTpa-3HadueHus.
370 03Ha4aeT, 4To akTUHeCKMin NapameTp NnpeobpasyeTcs
K TNy popManbHOro napameTpa.

eT nosnyyeHo coobenne "Error 4: Duplicate iden-

tifier” (Owwnbka 4; MNosTopeHue naeHTudmkaTopa),

€C/in NoNbITaTbCA KOMNUIINPOBATb 4T70-1M6O I'IO,EI,06H09.

Ta xe owmnbka BO3HMKAET NPK NOMbITKE NPUCBOUTL GOp-

MasibHOMYy NapameTpy MeToAa UMEHW Mossi 06bekTa, Ko-
TOPOMY AaHHbI METOA, NPUHAAJIEXWT.

O6CTOATENIBCTBA HECKOJIBKO OTIMYAIOTCS, TaK Kak no-
MeLLEHME 3aronoBka NoAMNPOrpaMmbl BHYTPb CTPYKTYPbI
AaHHbIX SBNSAETCA HAaMEKOM Ha HOBLIECTBO B Turbo
Pascal, HoO OCHOBHblE NPUHLMNLI 06nacTn genctems MNac-
Kassi He U3MEHUNNC.

Mo-npexHemy Heobxoaumo cobnioaaTb onpeaeneH-
HYIO Ky/bTypy Npu BbiGope naeHTUhUKaTopoB NnepemMeH-
HbIX 1 NapamMeTpoB. HeKoTopbIE CTVUN MPOrPaMMMPOBAHNS
npeanaratoT cnocobbl MEHOBaHWS Nosein TUNoB, NO3BO-
NISIOLLYIE CHU3UTb PYUCK BO3HUKHOBEHUS AyOnmpyloLyxcs
MAEHTUPUKATOPOB. Hanmpumep, BeHrepckas HoTauust

npegnaraeT MeHa nosen HauynHaTtb ¢ npedukca "m_".

Em function THourly.GetPayAmount: Real;
var

Overtime: Integer;

begin

Overtime := Time — OvertimeThreshold;

if Overtime > 0 then

GetPayAmount := RoundPay(OvertimeThreshold * Rate
+

Rate OverTime * OvertimeFactor

* Rate)

else

GetPayAmount := RoundPay(Time * Rate)

end,

Bbi3biBasi nepeonpenensieMbiii MeTon, Heo6Xxoaumo
ObITb YBEPEHHbLIM B TOM, YTO I'IOpO)K,EI,eHHbII;I TMN 06bEKTA BKIIIO-
YyaeT PYHKUMOHANLHOCTL poanTens. Kpome Toro, nio6oe
U3MeHeHne B poauTenbCKOM MeTone aBTOMaTu4ecku
OKa3blBaAET BIMSIHME Ha BCE NOPOXAEHHbIE.

BaxHoe 3ameyaHune: XoTs MeTobl MOryT ObITb Nepeon-
peneneHbol, NOSA AaHHbIX NepeonpenendaTbCa He MOryT.
Mocne Toro kak 66110 onpeneneHo none AaHHbIX B nepap-
Xun 06BEKTA, HAKAKOW [OYEPHUIA TUM HE MOXET onpeae-
NNTb NONe AAHHbLIX B TOYHOCTU C TaKUM X€ MMEHEM.
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37. 06 accembnepe

Korpa-To accembnep 6bin 93bIKkoM, 6€3 3HaHWS KOTOPOro
Henb3st ObIo 3acTaBUTb KOMNbIOTEP cAenatb 4T0-NMBO
nonesHoe. MocTteneHHo cuTyauma mMeHanachb. MosBns-
nmcb Gonee ynoGHble CpeacTBa O6LLEeHMs C KOMMbloTe-
poM. Ho B oTiMume OT Apyrux si3blikoB accembnep He
ymupan, 6onee TOro, OH He MOr caenaTtb 3TOro B NPUHUU-
ne. Floqemy? B nouckax oTBeTa nonsitaemcs NOHATb, 4TO
Takoe A3blk accembnepa BoooLe.

Ecnu KopoTko, TO A3blk accembnepa — 3T0 CUMBOAN-
Yyeckoe npencrasiieHne MalnHHOI O A3blka. Bce npouec-
Cbl B MalUMHE Ha CaMOM HU3KOM, annapaTtHOM YpOBHEe
NPUBOASTCS B AENCTBUE TOSIbKO KOMaHAAMM (MHCTPYKLMS -
MUW) MaLLMHHOMO si3blka. OTCloAa NOHSATHO, 4TO, HECMOTPS
Ha obLLee Ha3BaHue, A3blk accembiepa Anst Kaxaoro Tm-
na KoMmnbroTEPA CBOW. OTO KacaeTCsi U BHELIHEro Bunaa
nporpamm, HanmcaHHbIx Ha accembnepe, v uaen, oTpa-
XXEHMEM KOTOPbIX 3TOT A3bIK ABNIAETCS.

nO-HaCTOHLLleMy pewunTtb I'IpOﬁJ'IeMbI, CBsi3aHHbIE C an-
napartypoi (unu, paxe Gonee Toro, 3aBMCsLLME OT anna-
paTypsbl, KakK, K MpUMepy, NoBbileHNe ObICTPOAENCTBUSA
nporpammbl), HEBO3MOXHO 6e3 3HaHus accembnepa.

MporpammucT nnu oo Apyroi nonsb3osaTesib MOryT
MCMoSIb30BaTh NtoObLIE BbICOKOYPOBHEBbIE CpeACTBa BMNJOTb
[0 NporpaMm MOCTPOEHWUs BUPTYasibHbIX MUPOB U, BO3-
MOXHO, [axe He MOA03peBaThb, YTO HA CamMOM Aefne
KOMMNbIOTEP BbINONIHAET HE KOMaHObl A3blka, HA KOTOPOM
HanuMcaHa ero nporpaMma, a ux TpaHchopMmnpoBaHHOE
npepncrasneHne B GOpMe CKY4YHOW M YHbINOW nocnenosa-
TeJIbHOCTM KOMaHz, COBCEM APYroro A3blka — MalluMHHO-
ro. A Tenepb NpeAcTaBuM, 4TO Y Takoro nonb3osaTens
BO3HUWKNA HecTaHgapTHas npobnema. K npumepy, ero
nporpamMmma OoxKHa paﬁOTaTb C HEKOTOpPbIM HEOoObI4HbIM

EER

Kak cnepyet u3 Ha3aBaHus, Noib30BaTENLCKUMU PErnCT-
pbl Ha3bIBAIOTCS MOTOMY, YTO MPOrPaMMMUCT MOXET UC-
nonb30BaTb MX NPW HaNUcaHUK CBOUX Nporpamm. K atum
perncTpam OTHOCSITCS:

1) BoceMb 32-6UTHbIX PErnCcTPOB, KOTOPbLIE MOrYT UC-
nosib30BaTbCs NPOrPamMMUCTamMu ANs XpaHeHUs AaH-
HbIX 1 @pPecoB (UX elle Ha3blBalOT peructpamu ob-
Lero HasHaveHust (POH)):

— eax/ax/ah/al;

— ebx/bx/bh/bl;

— edx/dx/dh/dl;

— ecx/cx/ch/cl;

— ebp/bp;

— esi/si;

— edi/di;

— esp/sp.

2) WeCTb PErncTPOB CErMEHTOB:

—cs;

—ds;

39. NMonb3oBaTenbckue perucTpbl

—Gas;
3) perncTpbl COCTOSIHUS U YNpaBieHns:

— peructp dnaros eflags/flags;

— perucTp ykasaTensi KomaHabl eip/ip.

Ha cnepytoLiem pucyHke nokasaHbl OCHOBHbIE PerncT-
pbl MUKpOMpoLieccopa:

Kem

38. MporpammHasa mogenb
MUKponpoueccopa

Ha coBpemMeHHOM KOMMbIOTEPHOM pbIHKe HabnopaeTcs
6onblioe pasHoobpasue pasnnyHbiX TUMNOB KOMMblOTE-
poB. M03TOMy BO3MOXHO NPEANON0XUTL BO3HNKHOBEHME
y notpebutenst BONpoca — Kak OLEHWTb BO3MOXHOCTU
KOHKPETHOro TWMa (Min MoLenn) KoMnbloTepa 1 ero ot-
JNINHUTENbHBIE 0COBEHHOCTUN OT KOMMBLIOTEPOB APYIUX TU-
nos (Moaenen).

PaccmoTpeHns Ana 3Toro O4HOWM NnLb TONbKO CTPYK-
TYPHOW CXeMbl KOMMbIOTEPA HeJOCTaTOYHO, Tak Kak OHa
NPUHLUMNMANIBHO Masio YeM PasnnyaeTcsi y pasHbiX Ma-
LUMH: Yy BCEX KOMIMbIOTEPOB €CTb OrnepaTtvBHasi NamMsiTb,
npoLeccop, BHELLHNE YyCTPOMCTBA.

PasnnyHbIMK SIBASIIOTCS CNOCOGbI, CPEACTBA U UCMOJb-
3yeMble PecypChbl, C MOMOLLbIO KOTOPbIX KOMMLIOTEP BYHK-
LVIOHMPYET KaK eAVHbIi MEXaHU3M.

Y106l COOpPaTh BOEAMHO BCE MOHATUSA, XapakTepuayto-
e KOMMbIOTEP C TOYKU 3PEHUst ero GYHKLMOHANbHbIX
NporpaMMHO-yNpaBseMblx CBOWCTB, CyLIEeCTBYeT cne-
umanbHbIi TEPMUH — apxutekTypa 3BM.

BrepBsble noHatne apxutektypa 9BM crano ynomu-
HaTbCs C MOSIBNIEHNEM MalUMH 3-ro MOKONIEHNS ANs UX
CPaBHUTENBHOW OLEHKW.

K nsyyenuio s3bika Accembnepa no6oro koMnbiotepa
VMEET CMbIC MPUCTYNATb TOJIbKO MOCJE BbISCHEHWS TO-
ro, Kakasi 4aCTb KOMMblOTepa OCTaBeHa BUAMMOI 1 Aoc-
TYMNHOI ANS NPOrpaMMUPOBaHUNS Ha 3TOM si3blke. OTO Tak
HasblBaeMasi MPorpamMmmMHast Moeslb KOMMbIOTEPA, HaCTbio
KOTOPO SIBAIIETCS NPOrpamMMHas MOZEsb MUKPOMPOLLEC-
copa, koTopas coaepxuT 32 peructpa B TOW UAN UHOW
Mepe AOCTYMHbIX 415 UCMONb30BaHNS NPOrPamMmMMUCTOM.

m 40. Perncrpbl o6Liero HasHa4yeHus

Bce pervcTpbl 31Ol rpynbl Mo3BONAIOT 06paLLaTLCS K CBO-
VM «Mafmm» 4actam. Mcrnonb3osarb A5 caMoCTosi-
TenbHOW agpecaunn MOXHO TOnbko mMnagwve 16- n 8-
6UTHbIe YacTn aTux pernctpos. Ctapwuve 16 6UT aTMX
PErncTpoB kak CaMoCTOATENbHbIE 06BEKTLI HEAOCTYMHbI.

Mepeuncnum perncTpbl, OTHOCALLMECS K rpynne pern-
CTpOB 06LLEero HazHaveHns. Tak Kak 3T1 PerncTpbl Guan-
YeCKu HaxoAsaTCst B MMKPOMNPOLLECCope BHYTPU apudme-
TMKO-NIOrM4ECKOro yeTporicTea (AJ1Y), TO ux eLue Ha3biBaloT
pernctpamu AJTY:

1) eax/ax/ah/al (Accumulator register) — akkymynatop.
MpuyMeHseTcs ANA XpaHeHUs MPOMEXYTOYHbIX AaH-
HbiX. B HEKOTOpPbIX KOMaHAaxX UCMoJib30BaHUe 3TOro
pernctpa 06s13aTeNbHO;

ebx/bx/bh/bl (Base register) — 6a30Bblit perucTp.
MpuMeHseTcs Anst xpaHeHnst 6a30BOro agpeca Heko-
TOporo o6bekTa B Namsatu;

ecx/cx/ch/cl (Count register) — perncrp-c4eTymk.
MpuMeHseTca B KOMaHax, NPOU3BOAALLNX HEKOTO-
pble nosTopstoLmMecs aeicTems. Ero ncnonbsosaxune
3a4acTylo HESBHO M CKPbITO B anroputme paboTsl Co-
OTBETCTBYIOLLE KOMAH/bI.

K nprumepy, komaHaa opraHusaumm uykna loop, kpome
nepepayn ynpasneHuWs KOmaHae, Haxoasuiencs no
HEKOTOPOMY afpecy, aHanu3upyeT M yMeHbLUaeT Ha
e[VIHULY 3Ha4YEHVe PErnMcTpa ecx/cx;

edx/dx/dh/dl (Data register) — perncTp gaHHbIx.

Tak xe, Kak 1 perncTp eax/ax/ah/al, oH xpaHuT npome-
XYTO4HblE JaHHble. B HEKOTOpbIX KOMaHAax ero uc-
nosib30BaHNe 06a3aTenbHO; ANS HEKOTOPbIX KOMaHL,
3TO NMPOUNCXOANT HEABHO.
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ﬂ,aHHble PerucTpbl MOXHO pas3aenutb Ha ABe
6onbLuve rpynmnbl:
1) 16 nonb3oBaTENbCKMX PETUCTPOB;
2) 16 CUCTEeMHbIX PErncTpoB.

B nporpammax Ha s3bike Accembnepa perucTpbl uc-
MOJIL3YIOTCS O4EHb UHTEHCVBHO. BOMBLIMHCTBO PErMcTpoB
VIMEIOT onpeaeneHHoe GyHKLMOHANbHOE HagHa4YeHne.

[MOMMMO NEepPeyYnCneHHbIX Bbille PerncTpos, GUpMbl-
pa3paboTyMk1 NPOLIECCOPOB BHEAPSIOT B NMPOrPaMMHyI0
Mozenb OA0NOJSIHUTENIbHbIE PEerncTpbl, NpeaHa3Ha4YeHHblie
AN ONTUMMU3ALMK ONpeAeseHHbIX KNaCCOB BblYMCIEHUIA.
Tak, B cemericTse npoueccopos Pentium Pro (MMX) kop-
nopaumu Intel 6bino BHeapeHo MMX paclumpeHue ot
Intel. OHo BkntouaeT B ceba 8 (MMO-MM7) 64-6UTHbIX pe-
rMCTPOB 1 NO3BONSIET MPON3BOANUTB LIESIOYNCTIEHHBIE ONe-
paunn Hag napamMmn HECKOJIbKUX HOBbIX TUMOB AAHHbIX:

1) BOCEMb ynakoBaHHbIX 6aiT;
2) YeTblpe ynakoBaHHbIX CNOBA;
3) [Ba ABOMHbIX CNOBA;

4) y4yeTBEpPEHHOE CIOBO;

Jpyrumn cnosamu, 0gHOM MHCTpykumen MMX pacwm-
PeHNs NPOrpPaMMUCT MOXET, HanpMUMep, COXUTb Mexay
coboii ABa ABOWHbIX CroBa. PU3NYECKN HUKAKNX HOBBIX
perncTpos go6asneHo He 6bino. MMO-MM7 3To maHTuC-
cbl (Mnaawwue 64 6uta) cteka 80 GutHbix FPU (floating
point unit — conpoueccop) perncTpos.

Kpome Toro, Ha AiaHHbIi MOMEHT CYLLLECTBYIOT Clieayio-
Lme paclumpeHus nporpaMmMHoin mogenn — 3DNOW! ot
AMD; SSE, SSE2, SSE3, SSE4. NocnepHve 4 paclumpe-
HUS NOAAEPXMUBAIOTCS Kak npoueccopamu pupmel AMD,
Tak 1 npoueccopamu kopnopauuu Intel.

Crepyowme aga permctpa WCronb3ylTcs Ans
noaaepXky Tak Ha3blBaeMbiX LEeno4YeyHbiX onepa-
uWiA, T. €. onepaunii, NPON3BOAALLMX NOCNEA0BATENbHYIO
06paboTky Lenoyek 31eMeHTOB, KaxX bl U3 KOTOPbIX MO-

XeT UMeTb AnuHy 32, 16 nnn 8 6ut:

1) esi/si (Source Index register) — nHaeKC CTOYHMKA.
OToT PEerncTp B Leno4ye4HblX onepaunax CoaepxunT Te-
KyLLI'I/II7I afpec 3neMeHTa B Lenoyke-ncToyHukKe,

2) edi/di (Destination Index register) — vHaekc npuem-
HUKa (nony4atens). STOT perucTp B LENo4eYHbIX one-
paumnsax CoAepXUT TeKyLLMIA aapec B LLenoyke-npmem-
HUKe.

B apxuTekType MuKponpoueccopa Ha NporpamMHoO-
annapaTHOM ypOBHE NoaaepXunBaeTcs Takasa CTPyKTypa
[aHHbIX, Kak cTek. [ns paboTel CO CTEKOM B CUCTEME
KOMaHA, Mnkponpoueccopa eCTb crneumnasnbHble KOMaHabl,
a B NpOrpaMMHoOIi MoAenn MnkponpoLeccopa Afs aToro
CYLLIECTBYIOT CneunasbHble PerncTpbl:

1) esp/sp (Stack Pointer register) — peructp ykasatens
cTeka. Conepxm yKa3aTteslb BEPLUHbI CTEKa B TeKy-
LLEEM CErMeHTE CTeKa.

2) ebp/bp (Base Pointer register) — peructp ykasarens
6a3bl kagpa cteka. MNpegHasHayeH Ans opraHMsaummn
NPON3BOJIBHOIO A0CTYMNa K AaHHbIM BHYTPU CTeKa.

Mcnonb3oBaHue XecTkoro 3akpenneHnsa perncTtpos
ANs HEKOTOPbIX KOMaHA, MO3BONSET 60s1ee KOMMNakTHO KO-
AnpoBaTtb MX MalIWMHHOE npeacTaBieHne. 3HaHve aTux
0COBGEHHOCTEN MO3BOMUT MPU HEOOXOAUMOCTU XOTS Obl
Ha HECKONbKO 6aiT COKOHOMUTL namsTb, 3aHUMaeMyto
KOOOM NporpamMmeil.

yCTPOMNCTBOM WAM BBLINOAHATL Apyrue AencTBus,
TpebyoLme 3HaHNS NPUHLMNOB PaboTel annapary-
pbl KOMMbloTepa. Kakum 6bl XOpPOWMM HU Obin S3bIK,
Ha KOTOPOM MPOrpamMMUCT Hanvcas CBOI Mporpammy,
6e3 3HaHua accembnepa emy He 060iMTUCL. U He cnyyaii-
HO MPaKTU4ECKM BCE KOMMUISITOPbI $i3bIKOB BbICOKOrO
YPOBHSI COAEPKaT CPeACTBA CBA3M CBOUX MOAYNEN C MO-
aynammn Ha accembnepe iMG0 NOAAEPXUBAIOT BbIXOA,
Ha acceMb6epPHbI yPOBEHb MPOrPaMMUPOBAHMSI.

KOMI'IbIOTep COCTaBneH n3 HeCKOJIbKNX d)l/l3|/|‘-ieCKI/IX
YCTPOWCTB, KaXA0e 13 KOTOPbIX MOAKIIOHEHO K OJHOMY
610Ky, Ha3bIBAEMOMY CUCTEMHBIM

PervcTpbl 00LLEro Ha3Ha4YeHus:

ml 3x
ah al
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31 15 7 0
edx dx
| dh dl
31 15 7 0
em(| o
ch el
31 15 7 o
ml 73
bh B
31 15 7 o
| | w |
3 15 0
esi
| l 3 |
31 15 o
“| [ a I
31 15 0
=| l » |
31 15 0
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41a] 41. CermeHTHbIE PEFUCTPbI

B nporpammHoli Mogenu Mmnkponpoueccopa nMmeeTcs
LEeCTb CErMEHTHbIX PErncTpoB: Cs, Ss, ds, es, gs, fs.

Wx cyliecTBoBaHMe 0BYyCnoBNEHO cneundukol opra-
HM3aUUM U UCMOMb30BaHUS OMEepPaTVBHON MaMsSIT! MUK-
ponpoueccopamu Intel. OHa 3aknio4aeTcs B TOM, 4TO
MUKPOMPOLIECCOP annapaTHO NoAAePXVBAeT CTPYKTyp-
HYIO OpraH13aLmvio MPorpamMmmsbl B BUAE TPEX YacTel, Ha-
3blBaeMbIx cermeHTamu. COOTBETCTBEHHO Takas opraHu-
3aUMs NamMATV Ha3bIBAETCS CErMEHTHOM.

[ns Toro 4Tobbl yKa3aTb Ha CErMEHTbl, K KOTOPbIM
nporpamMma umeeT JOCTyn B KOHKPETHbIA MOMEHT Bpe-
MEHW, 1 NpefHa3HauYeHbl CerMeHTHbIe perncTpbl. dakTu-
Yeckn (C HebOSNbLIOV MOMPaBKON) B 3TUX perucrpax
cofepxatcs aapeca namsTvi, C KOTOPbIX HAYMHAIOTCS CO-
OTBETCTBYIOLLME CErMeHTbI. Jlormka o6paboTky MaLlmH-
HOW KOMaHAbl MOCTPOEHA Tak, 4YTO Mpu BbIGOPKE KOMaH-
Abl, OCTYNE K AaHHbLIM NporpamMmbl U K CTEKY HESABHO
MCMOMb3YI0TCS afpeca BO BMOJIHE ONpeieNeHHbIX Cerme-
HTHbIX PerncTpax.

MwuKponpoueccop noaaepxvisaeT crneayowme Tvnbl
CEermMeHTOB.

1. CermenT kopa. CogepXuT KOMaHAbl NMPOrpaMmbl.
Ana poctyna K 9TOMY CEermMeHTy CNyXWT PerucTp cs
(code segment register) — cerMeHTHbI perncTp Koaa.
OH COAepXuUT afpec CerMeHTa ¢ MalMHHBIMU KOMaHaa-
MW, K KOTOPOMY UMEET A0CTYN MUKPOMNPOLLECCOop (T. €. 3Tn
KOMaHZbl 3arpyXxatoTcsi B KOHBEep M1KponpoLeccopa).

2. CermeHT paHHbix. Copepxut obpabaTbiBaembie
nporpamMmoi AaHHble. Jna AoCTyna K 3TOMy CermMeHTy
cnyxuT perucTtp ds (data segment register) — cermenT-
HbI PEMUCTP AaHHbIX, KOTOPbIV XPaHWUT aapec CerMeHTa
J[aHHbIX TEKYLLEe NporpaMmel.

43. CucteMHble perucTpbl
MuKponpoueccopa

CaMmo Ha3BaHWe 3TUX PEMMCTPOB FOBOPUT O TOM, YTO OH
BbINOSHAOT cneunduyeckne dyHkumm B cucteme. Mc-
NoJIb30BaHNE CUCTEMHBIX PErVCTPOB XECTKO pernameH-
TMpOBaHO. MIMEHHO OHW obecneymBaloT paboTy 3alum-
LLIEHHOrO pexwumMa. Vx Takke MOXHO paccMaTpuBaThb kak
4YacTb apXUTEKTYPbl MUKPOMpOLIECcopa, koTopasi HaMe-
PEHHO OCTaBfIEHA BUANMOW 151 TOFO, YTOGbI KBannduLm-
POBaHHbI CUCTEMHBIV MPOrPAMMUCT MOT BbIMOJIHUTHL Ca-
Mble HU3KOYPOBHEBBIE OMepaLmm.

CUCTEMHBIE PETUCTPBI MOXHO Pa3AeNnNTb Ha TPW MPYMMbI:
1) YeTblpe perncTpa ynpasneHus;

B rpynny perncTpoB ynpaeneHusi BXoasT 4 permctpa:

— cr0;

—ocrl;

—crz;

—cr3;

2) yeTblpe perncTpa CUCTEMHbIX aApPECoB (KOTOpbIe Tak-
k€ Ha3bIBAIOTCA PErMcTPamMm yrpasieHus NamsiTbio);

K perncTpam CUCTEMHBIX apecoB OTHOCSTCS Crneayto-
LiMe perncTpsi:

— perncTp Tabnuuibl rMmobanbHbIX 4ECKPUNTOPOB gdir;

— perncTp TabauLibl ToKanbHbIX AECKPUNTOPOB /dtr;

— perncTp Tabnuubl 4ECKPUNTOPOB NPEpbIBaHWIA idtr;

— 16-0OUTOBLIN PerncTp 3agaun tr;

3) BOCEMb PErMCTPOB OTNAAKU.

K nx yncny oTHocsTCS:

— dr0;

—drt;

—dr2;

—dr3;

— dr4;

EPE]42. PerucTpel COCTOSIHUS U YNpaBieHus

B MuKkponpoueccop BKOYEHbI HECKONIbKO PErncTpos,
KOTOpble MOCTOSIHHO coAepXaT MHPOPMaLMIO O COCTOSI-
HUM KaK CaMoro MUKPOMPOLIECCOPa, Tak U MPOrpamMmbl,
KOMaH[Ibl KOTOPOWA B AaHHbI MOMEHT 3arpy>eHbl Ha KOHBEMep.
K aTum pernctpam oTHocATCS:

1) peructp ¢dnaros eflags/flags;
2) perucTp ykasartensi kKomaHabl eip/ip.

Mcnonb3ys aTu perncTpel, MOXHO nonyyaTs nHdopma-
LMIO O pesyNibTaTtax BbiNOSHEHWS KOMAHA, U BIUSITb HA COCTO-
AHV/Ee caMoro mukponpoueccopa. PaccMoTpum noapo6-
Hee HasHayeHne 1 CoAepPXMMOoe 3TUX PErncTPoB

1. eflags/flags (flag register) — peructp ¢pnaros. Pas-
psigHocTe eflags/flags — 32/16 6ut. OToenbHble 6UTHI
[aHHOro perncTpa uMeioT onpeaeneHHoe GyHKUMOHaSb-
HOe Ha3dHaueHve W HasbiBaloTCs ¢naramu. Mnapwas
4acTb 3TOrO PErncTpa NOMHOCTLIO aHaNOrMyHa perucTpy
flags ons i8086.

Ucxops n3 ocobeHHOCTeln Ucnonb3oBaHusa dnaru pe-
ructpa eflags/flags MOXHO pasgenntb Ha Tpu rpynnbl:

1) BOoCeMb dnaroB COCTOSHUSA.

3T pnarv MoryT U3MeHsITbCsi MOC/E BbINOJIHEHUS Ma-
LWMHHBIX KoMaHA,. Pnarn cocTosiHua peructpa eflags
0TpaxaloT 0COBEHHOCTW peaynbTaTa WCMONHEHUS
apudMeTNYecKux UAM NOrnyeckux onepaumin. 3To
[aeT BO3MOXHOCTb aHaNnM3vMpoBaTb COCTOSIHWE Bbl-
YMCNNTENBHOTO MpoLecca WU pearnpoBaTb Ha Hero
C MOMOLLbIO KOMAHZ, YCJIOBHbIX MEPEXOL0B U BbI3OBOB
noanporpaMm.

oanH dnar ynpasneHus.

O6o3HauaeTtca df (Directory Flag). OH HaxoauTcs
B 10-m 6ute peructpa eflags n ucnonbadyetcs ueno-
YyeyHbIMM KOMaHgamu. 3Havenve dnara df onpepe-

2)

B rpynny perncTpoB ynpasieHsi BXOOST HeTbipe PerucT-
pa: cr0, crl, cr2, cr3. 3T perncTpbl NpeaHasHayveHbl 4ns
obLiero ynpaeneHus cuctemoi. Pernctpel ynpaeneHus
[OCTYMHbI TONILKO MPOrpaMmam ¢ ypoBHeM npuvisuneruii 0.

XOTs MUKPOMPOLLECCOp UMEEeT YeTbipe perucrpa yn-
paBneHusl, [OCTYMHbIMU SIBASIIOTCS TOMLKO TPU U3 HUX —
uckiodaeTcst crl, pyHKLMKM KOTOPOro noka He onpeaene-
Hbl (OH 3ape3epBupoBaH Ans GyAyLIEero MCNonbL30BaHns).

PervicTp crO coaepXxuT cucteMHble dpnaru, ynpaensio-
e pexmmami paboTbl MUKPOMPOLLECCOpa 1 OTpaxaro-
LLiMe ero COCTOsIHWE M0BabHO, HE3aBUCUMO OT KOHKPEeT-
HbIX BbIMOJHAIOLLMXCS 3aaa4.

HasHaueHne cucTemHbIx pnaros:

1) pe (Protect Enable), 61T 0 — paspelueHmne 3awmieH-
HOro pexuma paboTbl. CocTosiHMe 3Toro dnara noka-
3bIBAET, B KAKOM U3 ABYX PEXMMOB — PEASIbHOM (pe =
0) nnm 3awmuieHHoMm (pe = 1) — paboTaeT MMKpOnpo-
LLleCcop B Aa@HHbIVi MOMEHT BPEMEHMU;

mp (Math Present), 61uT 1 — Hanuuune conpoueccopa.
Bcerpa 1;

ts (Task Switched), 6ut 3 — nepexsioyeHne 3aaay.
Mpoueccop aBTOMATUHECKUN YCTaHABNVMBAET 3TOT GUT
npu NepekIloYeHNN Ha BbINOSIHEHWE APYroi 3ajaqu;
am (Alignment Mask), 6uT 18 — macka BblpaBHU-
BaHus.

OT0T 6UT paspelsaeT (am = 1) nam 3anpewaet (am =
0) KOHTPONb BblPABHUBAHUS;

cd (Cache Disable), 6ut 30 — 3anpeLleHue Kewl-na-
MSITU.

C nomoupto 3TOro 6mMta MOXHO 3anpetutb (cd = 1)
nnun paspewnTb (cd = 0) nCnonb3oBaHWE BHYTPEHHEN
KeLl-namsTy (KeLL-namsiTi NepBOro YpoBHS);

44. PerucTtpbl ynpaBneHus

2)




nseT HanpasfneHue MnosnemMeHTHoi o6paboTkn B
3TUX oNepaumsx: OT Havana CTPoku K koHuy (df = 0)
6o Hao60POT, OT KOHLA CTPOKM K ee Havany (df = 1).
ns paboTbl ¢ ¢pnarom df cywecTByloT cneumnanbHble
komaHabl: cld (cHsaTb dnar df) n std (yctaHoBUTH
¢nar df).
MpruMeHeHne 3Tnx KOMaHA, N03BoNSeT NpueecTy dpnar
df B cOOTBETCTBME C aNroOpUTMOM 1 06ECTNeYnTb aBTo-
MaT4YeCKOoe YBEIMYEHWE NN YMEHbLUIEHVE CHETYMKOB
npw BbINOIHEHWM ONepaLuii Co CTPOKaMu.
3) nATb cUCTEMHbIX dnaros.

YnpaBensioT BBOAOM-BbIBOLOM, MaCKUPyEMbIMU NPEpPbI-
BaHWSIMU, OTNAAKOW, NEpPekioYeHneM Mexay 3ajadamu
1 BUPTYanbHbIM pexumom 8086. MpuknagHbIM Nporpam-
MaM He pekoMeHayeTcs MoauduLMpoBaTb 6€3 Heobxo-
AMMOCTU 3TU dnaru, Tak Kak B 60/bLUNHCTBE Cly4aeB 370
npvBeAEeT K NPepbIBaHNIO PaboTbl MPOrpamMMbl.

2. eip/ip (Instraction Pointer register) — perucTp-yka-
3aTenb komaHg,. Pernctp eip/ip umeeT paspsigHocTb 32/16
OUT 1 COAEPXUT CMeLLeHMe Cneaylower noanexatien
BbIMOJSIHEHMIO KOMaHAbl OTHOCUTENIbHO COAEPXMMOro
CEerMeHTHOro perncTpa cs B TEKYLLEM CErMeHTe KOMaHA,
OTOT perncTp HenocpeacTBEHHO HeJOCTYMNeH nporpam-
MWCTY, HO 3arpy3Kka U U3MEHEHWE ero 3Ha4eH1s NIPOV3BO-
AATCA pas3nnyHbIMU KOMaHOamMu ynpaBieHus, K KOTOPbIM
OTHOCATCS KOMaHAbl YCJIOBHbIX 1 6€3YCNOBHBIX Nepexo-
0B, BbI30Ba NpoLeyp 1 Bo3BpaTa u3 npouenyp. Bos-
HUKHOBEHWE NPepbIBaHWI TakXe NPUBOANUT K MOAndUKa-
umu perncTpa eip/ip .

ms) pg (PaGing), 6ut 31 — paspeleHue (pg = 1) unu
3anpetueHune (pg = 0) cTpaHnyHoro npeobpasosa-
HUS.

®dnar ncnonb3yeTcst Npyu CTPAHUYHOM MOAENN OpPraHun-
3auuu namaTu.

PeruncTp cr2 ncnonb3yeTcs Npy CTPaHNYHOW OpraHm3a-
Ly1 OnepaTvBHOM MamsaTy 418 PerucTpauum cutyauum,
Korpa TekyLas komaHaa obpaTunack no agpecy, coaep-
KalleMycs B CTPaHWULe NamsiTi, OTCYTCTBYIOLLE B [aH-
HbIi MOMEHT BPEMEHU B MamsiTu.

B Takoi cutyaumm B MMKpPONpOLECCOpe BO3HUKAET UCK-
noYUTENbHAs cUTyauusi ¢ HOMepom 14, 1 NNHENHbIN
32-6UTHbIN agpec KOMaHAbl, BbI3BaBLUEN 3TO UCKIIOYE-
HWe, 3anucbiBaeTCs B perucTp cr2. Mimest aty nHpopma-
LMo, 06paboTYNK UCKIIOYEHUS 14 ONpPenenseT HyXHyo
CTpaHuLly, OCYLLECTBASIET €€ NOAKAYKY B MamsTb 1 BO306-
HOBASIET HOPMasIbHYI0 PaboTy NPOrpaMmbl;

PeruncTp cr3 Takxe ncnonb3yeTcs npu CTPaHNYHOM op-
raHv3auum namsaTv. 3To Tak Ha3biBaeMblil PerncTp Kara-
iora cTpaHuL, Nepeoro yposHsi. OH coaepXxut 20-6UTHbIR
bur3nyecknin 6a3oBbIN aapec Katanora CTpaHuL, TeKyLLen
3apauun. O1oT Katanor coaepxut 1024 32-6UTHbIX Oeck-
punTopa, Kaxaplii U3 KOTOPbIX COAEPXMUT aapec Tabnuubl
CTpaHuL, BTOPOro YpoBHs. B cBolo ouepenp, kaxpas us
Tabnuu, CTpaHUL, BTOPOro ypoBHA cogepxuT 1024 32-
OUTHBIX AecKpUnTopa, aapecyowmx CTPaHNYHble Kaapbl
B NamsTn. Paamep cTpaHuyHoro kagpa — 4 Kbawra.

m 3. CerMeHT cTeka. ATOT CerMeHT npeacTasnsierT

coboit 06nacTb NamMsAT1, Ha3biBaeMyto CTEKOM. Pa-
60Ty CO CTEKOM MUKPOTPOLIECCOP OPraHn3yeT Mo Cleayio-
weMy NPUHLMNY: NOCNeAHUI 3anncaHHbI B 3Ty 061acTb
anemeHT BbibupaeTcs nepsbiM. s fOCTyna K aToMy
CermMeHTy CNyXuT perucTp ss (stack segment register) —
CerMeHTHbIli PerucTp creka, coepxaluii agpec cer-
MeHTa cTeka.

4. JlononHUTENbHbIA CEerMeHT AaHHbIX. He siBHO anro-
PUTMbl BbINOJIHEHUS 60/ILLUMHCTBA MAaLLVNHHBIX KOmMaHg,
npeanonaraiot, 4To o6pabaTtbiBaemMble MU AaHHbIe pac-
MOJIOXEHbI B CErMEHTE AaHHbIX, apec KOTOPOro Haxo-
ANTCS B CErMEHTHOM peructpe ds. Ecnm nporpamme He-
[l0CTAaTO4YHO OJHOMO CEerMeHTa [aHHbIX, TO OHa VMeeT
BO3MOXHOCTb UCMOJb30BATh €LLe TPY AOMONHUTENbHBIX
cerMeHTa gaHHbIX. Ho B 0Tn4Me OT OCHOBHOIO CermeHTa
[aHHbIX, a4pec KOTOPOro COAEPXUTCSH B CErMEHTHOM pe-
ructpe ds, Npu UCMONL30BAHUM AOMONHUTENbHBIX Cer-
MEHTOB [aHHbIX UX agpeca TpesyeTCﬂ yKa3blBaTb SIBHO
C MOMOLLBIO CreumnanbHbiX NpeduKcosB nepeonpeaesne-
HVSI CEerMEHTOB B KOMaHze. Agpeca [OMONHUTENbHbBIX
CErMeHTOoB AaHHbIX OO0J/IKHbI COAEPXaTbCs B perucrpax
es, gs, fs (extension data segment registers).

7EE -5

— dr6;

—dr7.

3HaHWe CUCTEMHbIX PEFMCTPOB He SIBAISIETCSt HE06X0AM-
MbIM A1 HaNMcaHWs Nporpamm Ha Accembnepe, B CBS3N
C TeM, 4TO OHW MPUMEHSIIOTCS, MaBHbLIM 06pa3om, st
OCYLLECTBNEHNSI CaMblX HA3KOYPOBHEBbIX onepauuit. Oa-
HaKo B HacTosillee BpeMs TeHAeHuuW B paspaboTke
nporpamMmMHoro obecneveHnst (0COGEHHO B CBETE 3HAYM-
TE/bHO YBENMYMBLLMXCS BO3MOXHOCTEN MO ONTUMU3aLMN
COBPEMEHHbIX KOMMNUJIATOPOB BbICOKOYPOBHEBbLIX A3bl-
KOB, 3a4acTyio GOpMUPYIOLLMX KOA, NPEBOCXOASALLMIA MO
3 PEKTUBHOCTU KOA, CO3[AHHbI 4ENOBEKOM) CyXaloT
obnacTb npumexenns Accembnepa A0 peLleHnsi camblix
HVI3KOYPOBHEBbLIX 3a4ad, rAe 3HaHWE BbILIEO3HAYEHHbIX
PErMCTPOB MOXET 0Ka3aTbCsl BECbMa MOJIE3HbIM.
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ETE] 45. Peructpsl cucTeMHbIX anpecos

3TN perncTpel eLle HasblBalOT PErncTpamu ynpasne-
HYS NaMSATBIO.

OHV NpefHa3Ha4eHbl 4151 3aLLMUThI MPOrPaMM U AaHHbBIX
B My/IbTU3aJQ4HOM pexvme paboTbl MUKpONpoLeccopa.
Mpu paboTe B 3alLMLLEHHOM PeXMMe MUKponpoLleccopa
a/pecHoOe NPOCTPAHCTBO AEUTCS Ha:

1) rno6anbHoe — obLuee AN BCex 3aaay;
2) nokanbHOe — OTAENbHOE Afs KaXA0N 3adaun.

OTUM pasgeneHnemM 1 06 bACHAETCS NPUCYTCTBUE B ap-
XUTEKTYpPEe MMKPOMPOLLIECCOpa CREAYIOLNX CUCTEMHbBIX
pPerncTpos:

1) peructpa Tabnuupl rnobanbHbiX AeckpunTopos gdtr
(Global Descriptor Table Register), umetowero pas-
Mep 48 6uT 1 copepxawiero 32-6uToBblin (GUTHI
16-47) 6a308BblIit agpec rnobanbHON AeCKpUNTOPHON
Tabnuubl GDT n 16-6utosoe (6uTbl 0—15) 3HaveHne
npeaena, npeacraensiowee cobor pasmep B Gantax
Tabnuupl GDT,;

pernctpa Tabnuubl NOKabHbIX AECKPUNTOpPOoB Idtr
(Local Descriptor Table Register), nmetowiero pasmep
16 GUT 1 cofepallero Tak Ha3biBaEMbli CenekTop
[ECKPUNTOPA NOKaNbHOM AEeCKPUNTOPHOW Tabnmupl
LDT. 3TOT cenekTop ABAseTCs ykasatenem B Tabnuue
GDT, KOTOpbIi 1 ONUCBLIBAET CErMEHT, CoAepXaLunii
JIoKasnbHYyI0 AeCKPMNTOPHYIO Tabnuuy LDT;

pernctpa Tabnuubl 4eCKpMNTOPOB NpepbiBaHni idtr
(Interrupt Descriptor Table Register), umetowiero pas-
mMep 48 6ut 1 copepxallero 32-6utosbiii (6UTbl 16—
47) 6a30Bbli1 aApec AECKPUNTOPHOM TabnuLpbl Npepbl-
BaHuii IDT n 16-6utoBoe (6uTel 0—15) 3Ha4eHue
npegena, npeacrasnsioulee coboit pasmep B HanTax
Tabnuupl IDT;

n

L

47. CTpyKTypa nporpaMmmMbl
Ha accembGnepe

MNporpamma Ha accembnepe npeacTaBnseT coboli co-
BOKYMNHOCTb 6510K0B namMsaTn, Ha3blBaeMblX CermMeHtamm
namMsaTun. I'Iporpamma MOXET COCTOATb N3 OAHOIr0 NN He-
CKOJIbKUX Takux 6/10KOB-CErMeHTOB. Ka)K,ELbIVI CermMeHT co-
OEepPXNUT COBOKYMHOCTb npeﬂnoermVI fA3blka, Kaxnoe un3
KOTOPbIX 3aHUMAET OTAESbHYIO CTPOKY KOAa NPOorpamMmmbl.

MNpeanoxeHns accem6nepa GbIBAIOT YETLIPEX TUMOB.

KomaHapl unu MHCTpyKumuK, npeactaensiowme cobon
CUMBOJIMYECKNE aHaNorn MallnHHbIX KOMaHA4,

B npouecce TpaHcnauumM WHCTPyKUuMM accembnepa
npeo6pasyioTcs B COOTBETCTBYIOLLME KOMaH/bl CUCTEMbI
KOMaHf, Mukponpoueccopa. OaHa komaHaa Accembne-
pa, Kak npasuio, COOTBETCTBYET O,ELHOI;I KOMaHae MuK-
ponpoLieccopa, 4To, BOOGLLE FOBOPSI, ABNSETCS XapakTep-
HbIM /11 HN3KOYPOBHEBbIX 13bIKOB.

MpuBeaem NprMep NHCTPYKLMK, KOTOpas OCYLLECTBSA-
€T yBeJsinieHne ABON4HOrro Ymcna, XpaHsauwlerocs B permc-
pe eax, Ha eguHULY:

inc eax

— MakpokoMaHbl — OPOPMISEMBIE OMPEAENEHHbIM
06pa3oM MpeIoXeHNs TeKCTa NporpaMmel, 3aMeLLae-
MbIE BO BPEMSI TPAHCSILIM APYTMN MPEAJIOKEHUSMM.

MprYMepPoM MakpOKOMaHAbl MOXET CYXUTb Cneayto-
LW MAKPOC KOHLA NPOrpamMbl:

exit macro

mov ax,4c00h
int 21h
endm

462 46. PerncTpbl 0Tnagku

OT0 04eHb MHTEPECHAs rpynna perucTpoB, NpeaHa3Ha-
YeHHbIX 419 annapaTtHon otnaaku. CpeacTea annapaTHoOw
OTNafku Brepsble NOSIBUIMCH B MUKponpoLeccope i486.
AnnapaTtHO MUKPOMNPOLLECCOP COAEPXKUT BOCEMb PErncT-
POB OTNAJKW, HO PEASbHO N3 HUX UCMOML3YIOTCSH TOMBKO
LIeCTb.

Peructpbl dr0, dr1, dr2, dr3 umetloT paspsagHOCTb
32 6uTa 1 NpegHa3HayYeHbl 418 3a4aHNS IMHEeNHbIX aape-
COB 4eTblpex TOYek MpepbiBaHus. Mcnonbdyemblii npu
3TOM MExXaHu3M cneaytoLmii: noboi Gopmupyemsblii Te-
KyLleli NporpamMmoi aapec CpaBHUBAETCS C aapecamu
B pernctpax dr0 ... dr3 , u npu coBnageHun reHepupyeT-
CS1 UICKJIOYEHVE OTNaAKU C HOMepoMm 1.

PerncTtp dr6 HasbiBaeTcs PErmcTpoM COCTOSIHWS OT-
napku. BUTbl 3TOro perncTpa ycTaHaBInBaIOTCs B COOTBE-
TCTBUM C NPUYMHAMU, KOTOPbIE BbI3BAIN BO3HUKHOBEHWE
nocsieHero NCKIIOYEHsi C HomMepoMm 1.

Mepeuncnmm atn 6uUThbl 1 NX Ha3HAYEHVE:

1) b0 — ecnu atoT 6uUT ycTaHosneH B 1, To nocnegHee
VCKJIIOYEHNE (NpepbiBaHne) BO3HUKIO B pe3ysbrarte
LOCTUXEHUSI KOHTPOJIbHOW TOYKW, OnpeneneHHon
B perucTpe dr0;

2) b1 — ananornyHo b0, HO ANt KOHTPONBHOW TOYKW B pe-
ructpe dri;

3) b2 — aHanorn4yHo b0, HO ANt KOHTPONILHOW TO4KM B pe-
ructpe dr2;

4) b3 — aHanornyHo b0, HO ANt KOHTPOJILHOW TOYKM B pe-
ructpe dr3;

5) bd (61T 13) — CNyXuUT AN 3aLLMTbI PETMCTPOB OTNIAAKK;

6) bs (6ut 14) — ycTtaHaBnuBaeTcs B 1, €CN UCKOYe-
Hue 1 6b110 BbI3BaHO cocTosiHMEM dnara tf = 1 B pernct-
pe eflags;

48. CuHTakcuc accembnepa

MpennioxeHwsi, COCTaBNSIOLLME MPOTrPaMMy, MOIyT NpeJc-
TaBnsTb COOOV CUHTAKCUYECKYIO KOHCTPYKLMIO, COOTBET-
CTBYIOLLYIO KOMaHAe, MakpoKOMaHie, OUPEKTUBE Wnu
KOMMEHTapuIo. s Toro 4Tobbl TpaHCAATOp acceMbepa
MOT Pacno3HaThb X, OHW A0MKHbI HOPMMUPOBATLCS MO Of-
peaenieHHbIM CUHTakCU4YeCKUM npasuiam. ﬂﬂﬂ aToro
JlyyLLie BCEro UCMonb30BaTh GOpMasibHOE OMNCAHNE CUH-
Takcmca s3blika Hanofobve npaswa rpamMaTki. Hambo-
flee pacnpocTpaHeHHbIe Cnoco6bl NOA0GHOrO onmucaHus
A13blka NPOrpPaMMM1POBAHUA — CUHTaKCU4eCckue ayarpam-
Mbl 1 paclumpeHHble popmbl Bakyca-Haypa. Mpu paboTe
C CUHTaKCU4eckMMU auarpammamu obpaliainte BHUMA-
HVe Ha HanpasfieHne 06xoaa, ykasbiBaeMoe CTpenkamu.
CUHTaKcMyeckue AvarpaMmmbl OTPaXxatoT Jorvky paboTsl
TpaHcnsTopa npu pas3tope BXOAHbIX MPEAIOKEHWIA Mpor-
pamMBbl.

[JlonycTyMble CUMBOSbI
1) Bce naTuHckue Gykebl: A—-Z,a - z;

2) umopbl ot 0 00 9;
3) sHakn?,@,%, _, &
4) paspenvTtenu.

Jlekcemamu SIBASIOTCS chneaytoLye.

1. aeHTndmMKaTopbl — NOCNEeN0BATENLHOCTW AOMYCTU-
MbIX CMMBOJIOB, WMCMOMb3YIOLLMECS Ans 0603HaYeHus
KOAOB onepauuii, UMeH NepemMeHHbIX 1 Ha3BaHWUi Me-
TOK. MOeHTMdUKaTOp HE MOXET HaYMHATLCS LMDPONA.

2. Llenoyku CMMBONIOB — NOCNEA0BATENIbHOCTU CUMBO-
JI0B, 3aKJIOYEHHbIE B OMHAPHbBIE UV ABOMHbIE KaBbI4KM.

3. Uenble uncna.

B03MOXHble TUMbI onepaTopoB accembnepa.

1. ApudmeTtuyeckue onepatopsbl. K HUM oTHOCATCS:

1) yHapHble « + » N « — »;
2) GUHAPHbLIE « + » N « — »;
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mﬂ bt (6ut 15) ycTaHaBnvBaeTcs B 1, M UCKIO4E-
Hvie 1 6biNo BbI3BAHO MepeKsIloHeHneM Ha 3apady
C yCTaHOBJIEHHbIM GUTOM noBywkn B TSSt= 1.

Bce ocTasnbHble 6UTbI B 3TOM perucTpe 3arosHsioTCs
Hynamu. O6-paboTumnk nckoyeHns 1 no copepXxrmMomy
dr6 pomkeH onpeaenuTb NPULKNHY, NO KOTOPO NPON30LL-
JI0 UCKJIOYEHME, 1 BbIMONHWUTL HEOOX0AUMbBIE [ENCTBYS.

Pernctp dr7 Ha3biBaeTCsi perMcTpoM ynpasieHus oT-
napkoi. B HeM s KaXA0ro U3 YeTbIpEX PErMCTPOB KOHT-
POJbHBIX TOYEK OTNAAKVM UMEIOTCA MOJsi, NO3BONSOLMe
YTOYHUTb CREAYIOLIME YCIOBUSI, NMPU KOTOPbIX crneayeT
CreHepvpoBaTh NpepbiBaHve:

1) MecTo pervcTpauum KOHTPOJIbHON TOYKM — TOJSIbKO
B TeKyLlen 3agade unv B noboii 3agade. 3t 6uThbl 3a-
HUMaloT mnagwve 8 6ut peructpa dr7 (no 2 6uta
Ha KaXaylo KOHTPOJIbHYIO TOYKY (akTnyeckun TOuky
npepbiBaHns), 3agasaemyio peructpamum dr0O, dri,
dr2, dr3 cooTBETCTBEHHO).

MepBbIi BUT N3 Kaxaol Napbl — 3TO Tak Ha3blBAEMOe
NokanbHOE paspelleHne; ero ycTaHoBka roBOpuT
0 TOM, 4TO TOYKA NPepbIBaHWS OEWCTBYET, eCnu OHa
HaxoauTCs B Npefenax afpecHoro nNpocTpaHcTea Te-
KyLLei 3apgaqn.

Bropoii 6uT B Kaxaoi nape onpeaensieT rnobansHoe
paspellieHne, KOTOpoe roBOPUT O TOM, YTO AaHHast
KOHTPOJIbHAsA TOYKa AeNCTBYET B NMpefesiax aApecHbiX
NPOCTPAHCTB BCEX 3a4a4, HAXOASALWMXCS B CUCTEME;

2) TN pocTyna, No KOTOPOMY MHULMMPYETCS npepbiBa-
HWe: TONbKO Npu BbIBOPKE KOMaHAb!, MpY 3anucu unu
npu 3an1cu / YTeHUW JaHHbIX. BuTsl, onpegensiowe
nofo6Hyio NPYPo/Ly BO3HUKHOBEHWS MPEePbIBaHNS, JIO-
KaNM3yloTCs B CTapLUeit 4acTu JaHHOTO perncrpa.
BOMbLUMHCTBO U3 CUCTEMHBIX PETMCTPOB MPOrPaMMHO
AOCTYMHO.

3)yMHO)KeHI/Iﬂ «*
4)LLeN0YNCNIEHHOIO AeNEHUs « / »;
5) nonyyeHus octaTtka oT genenns « mod ».

2. OnepaTopbl CABUra BbIMOMHSIIOT CABUM BbiPaXeHUs
Ha yKa3aHHOE KONMYeCTBO Pa3psiAoB.

3. OnepaTopbl CpaBHEHUs1 (BO3BPALLAIOT 3HAYEHUE
«UCTUHA» UK «JI0Xb») NPeAHa3Ha4eHbl 4715t GOpMUPOBa-
HUA NOrnMyecknx Bblpa)KEHVIVI.

4. Jlornyeckume onepaTopbl BbINOHAIOT HAZ, BbIPAXEHWS-
MW NOBGUTOBLIE OMEPALINN.

5. NnpekcHbin onepatop [ ].

6. Onepatop nepeonpenenexHns Tuna ptr npuMeHsieTcs
ANs NepeonpenesieHns: Ny yTOYHEeHUs Tuna MeTkv Unm
nepemMeHHON, onpeaensemMblx BbIpaXeHeMm.

7. Onepartop nepeonpeneneHns cermeHTa «:» (4BOeTOo-
4yune) 3aCTaBnSeT BbIYUCSATL HUINHECKUI aApec OTHOCU-
TesIbHO KOHKPETHO 3a4aBaemMoli CerMeHTHON COCTaBNSI0-
e,

8. Onepatop MMEHOBaHWSi TUNa CTPYKTYPbI « . » (TOYKA)
TakXe 3aCTaBngeT TPaHCAATOP NPOM3BOAUTbL onpeaeneH-
Hbl€ BbIYMCTIEHVIS, ECIIN OH BCTPEYAETCS B BbIPAXKEHUN.

9. OnepaTop NONy4EHUS1 CErMEHTHON COoCcTaBnsioLel
ajpeca BblpaxeHus seg BO3BpaLlaeT Guanyeckunin agpec
CermMeHTa [1sl BbIPaXEHWsi, B Ka4eCTBe KOTOPOro Moryt
BbICTYNaTb METKa, MEPEMEHHas, UMsi CErMEeHTa, UMsi rpyr-
MNbl NN HEKOTOPOE CUMMBOJINYECKOE UMS.

10. OnepaTop nonyyeHns CMeLLeHUs BbipaxeHus offset
No3BONISIET MONYYUTb 3HAYEHWE CMELLEHUSI BbIPAXEHWs
B 6alitax OTHOCUTENbHO Hayana Toro cerMeHTa, B KOTO-
POM BbIpaXeHWE OnpeeneHo.

4) 16-6uToBOrO peructpa 3agaum tr (Task Register),

KOTOPLIV NOA0GHO perncTpy Idtr, coaepxuT cenek-
TOp, T. €. yKa3aTenb Ha geckpuntop B Tabnuue GDT.
OTOT AecKpPUNTOP OMUCHLIBAET TEKYLUMIA CEFMEHT COC-
TOsIHMS 3apadn (TSS — Task Segment Status). 3T1oT
CermMeHT co3paeTcst ANl KaXAoN 3a4a4n B cucteme,
VIMEeT XEeCTKO pernameHTUPOBaHHYIO CTPYKTYPY U CO-
LLlep>XUT KOHTEKCT (Tekylee cocTosiHue) 3apaum. Oc-
HOBHOE Ha3Ha4YeHne cermeHToB TSS — coxpaHaTb Te-
Kyllee COCTOsIHME 3a[a4n B MOMEHT MepekioHeHust
Ha Apyryio 3apaqy.

— [AVPEKTUBBI, SABNSIOLIMECS yKa3aHWeM TpaHc-
nsTopy accemb6nepa Ha BbIMOMHEHNE HEKOTOPbIX
LEeNnCTBuUiA.

Y OVPEKTVB HET aHAJIOroB B MALLMHHOM NPEeACTaBNEHNM;

B kayecTBe npumepa npuseaem anpektusy TITLE, ko-
TOpas 3agaeT 3aronoBok daina NUCTuHra:

%TITLE "Jlnctuar 1

— CTPOKM KOMMEHTapueB, coaepxatlvie nobble cum-
BOJbl, B TOM Yuchne 1 6ykBbl Pycckoro andasuTa.

KOoMMeHTapui UrHopupyloTcsi TPaHCISITOPOM.

Mpumep:

; 9Ta CTPOYKa SABNSETCA KOMMEHTapuem
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Em 49. ANpeKTUBbI CerMmeHTaumm

CermeHTauus sIBASETCA HacTbio 6onee obLiero mexa-
HM3MA, CBSI3aHHOTO C KOHLEMuUWein MOAyNbHOro Mpor-
pammupoBanus. OHa npegnonaraeT yHudukaumo opopm-
NeHVst OGBbEKTHBIX MOAY/EN, CO3AaBaEMbIX KOMMUISTOPOM,
B TOM YMCJIE C Pa3HbIX S3bIKOB MPOrPaMMUPOBaHUsS. 3TO
nossonsieT 06beJVHSTb NPOrPaMMbl, HanUCaHHble Ha
pasHblX A3blkax. MIMEHHO Ans peanusaummn pasnuyHbIX
BapVaHTOB Takoro o6beAVHEHNS U NpeaHa3HauYeHbl one-
paHapl B gupektuee SEGMENT.

PaccmoTpum nx nogpobHee.

1. ATpnGYT BbIPaBHMBAHUS CErMeHTa (TUM BblpaBHUBA-
HUS) COOBLLAET KOMMOHOBLUMKY O TOM, 4TO HYXHO 06ec-
neynTb pasMeLLieHne Hauyana cerMeHTa Ha 3aaHHo rpa-
HULue:

1) BYTE — BblpaBHMBaHWE HE BbINOHAETCS;

2) WORD — cermeHT HauMHaeTcsi Mo afpecy, KpaTHOMY
OBYM, T. €. NOCNeAHUIA (MNaaLnii) 3HavaLLmnii 6ut eu-
3uyeckoro agpeca paseH 0 (BbipaBHVIBaHWE Ha rpaHun-
Ly cnosay);

3) DWORD — cermMeHT Ha4MHaeTcs No aapecy, KpaTHOMY
yeTbipeMm;

4) PARA — cermMeHT HauyvMHaeTCcs No azpecy, KpaTHOMY
16;

5) PAGE — cermMeHT HauyvMHaeTcs no agpecy, KpaTHOMY
256;

6) MEMPAGE — cermeHT HaunHaeTcs no agpecy, kpaT-
Homy 4 K6aiiT.

2. ATpubyT KOMOMHMPOBAHUSI CErMEHTOB (KOMOUHa-
TOPHbIV TVM) COOBLLAET KOMMOHOBLLMKY, KaK HYyXHO KOM-
BUMHNPOBATL CErMEHTbI PA3NNYHbIX MOAYNEN, UMEIOLLE
OAHO U TO Xe UMa:

1) PRIVATE — cermeHT He 6yaeT 06beanHATLCS C ApYru-
MU CerMeHTamu C TeM Xe WMEHEM BHe AaHHOro
mopynsi;

51. Cnoco06bl 3apaHusa
onepaHA0B KOMaHAabl

OnepaHp, 3apaeTcsi HeSIBHO Ha MUKpOMNporpam-
MHOM YpOBHe

B aTOM criyyae KOMaHza siBHO He COAEpPXMUT onepaH-
[0B. ANIFOPUTM BbINOJSIHEHWS| KOMaH/1bl UCTOSb3YeT HEKO-
TOpble 06BEKTHI M0 yMONYaHwmio (perncTpel, pnarv B eflags
nT. Aa.).

OnepaHp, 3agaeTcs B CaMoii komaHae (Henocpea-
CTBEHHbI onepaHpa)

OnepaHp, HaxoauTCA B KOAE KOMaH[bl, T. €. SBNsSeTcs
ee yacTblo. [Ins xpaHeHns Takoro onepaHaa B KOMaHae
BblaensieTcs none anvHoin ao 32 6ut. HenocpeacTeeH-
HbIli onepaH, MOXeT OblTb TONbKO BTOPbLIM ONepaHaoM
(MCTOYHMKOM). OnepaHA-noyyaTesib MOXET HaX0AUTbCS
nmbo B namaTu, Moo B perncrpe.

OnepaHa HaxoAUTCS B O4HOM U3 PEerucTpoBs

PeructpoBble onepaHpl ykasblBaIOTCS IMEHAMUN PErUCT-
poB. B kauecTBe perncTpoB MOryT UCMOJIb30BATHCA:

1) 32-paspagHble pernctpel EAX, EBX, ECX, EDX, ESI,
EDI, ESP, EBP;

2) 16-paspagHble permuctpol AX, BX, CX, DX, SI, DI, SP,
BP;

3) 8-paspsioHble pernctpsel AH, AL, BH, BL, CH, CL, DH,

4) cermeHTHble perucTpbl CS, DS, SS, ES, FS, GS.

Hanpumep, komaHaa add ax,bx cknagbiBaeT conepxum-
MOE PerucTpoB ax 1 bx 1 3anucbiBaeT pesynsTar B bx.
KomaHpa dec si ymeHbLIaeT coaepxumoe si Ha 1.

OnepaHp, pacnonaraeTcs B namMsaTn

910 Hanbonee CNOXHbLIN U B TO Xe BpemMsa Haubonee
rnbkuin cnocob 3apaquns onepaHaos. OH NO3BONSET pea-
N130BaTh Crefylolye ABa OCHOBHbIX BuAa agpecauuu:
NPSIMYIO 1 KOCBEHHYIO.

B cBOI0 04epeab, KOCBEHHAs aapecaLms IMEET Cneayto-
e pasHOBUAHOCTH:

EDGE  50. CtpykTypa MawwmHHON KOMaHAb!

MalmHHas komaHaa npencTasnsieT cobov 3akoampo-
BaHHOE Mo onpeaesieHHbIM npaBuiaM yka3aHne MuUKpo-
NpoLEeccopy Ha BbINOJIHEHWE HEKOTOPOW ornepauvn unm
fAevicTeus. Kaxaas kKomaHaa CoAepXuT S/IeMeHTbI, onpe-
pensowme:

1) uTo penatb?

2) 06bekTbl, Haf, KOTOPLIMU HYXHO YTO-TO Aenatb (3Tu
3N1eMeHTbI Ha3bIBAIOTCS OnepaHaamMu);

3) kak genatb?

MakcumanbHas AfivHa MalwmnHHOM KoOMaHabl — 15 GanT.

1. Mpedukcbl.

Heobs3aTesnbHble 9N1EMEHTbI MALLUMHHOM KOMaHAb!, KaX-
Al N3 KOTOPbIX COCTOUT 13 1 Gaiita N MOXeT OTCyT-
CTBOBaTb. B namMsATV npepuKkchl NpeaLecTByoT KOMaHe.
HasHayeHune npedukcoB — moanduumposatb onepa-
LyIio, BbIMOJIHAEMYIO KOMaHaow. [puknagHas nporpaMma
MOXeT MCMO/b30BaThb CleayloLIMe TUMbl NPepUKcoB:

1) npeduKc 3amMeHbl CErMeHTa;

2) npedunKC pas3psAHOCTU agpeca YTOYHSeT paspsii-
HOCTb agpeca (32- unu 16-paspsaHblit);

3) npedukc pa3psoHOCTU onepaHaa aHanorvyeH npe-
buKcy pas3psmHOCTU afpeca, HO ykasbiBaeT Ha pas-
PSAHOCTL onepaHaos (32- unu 16-paspsgHble), C Ko-
TOpbIMU paboTaeT KoMaHaa;

4) npedurKC NOBTOPEHUS NCMOJIb3YETCA C LENOYEYHbIMUN
KOMaHAaMu.

2. Ko onepaumu.

O6s3aTenbHbI 3NEMEHT, ONMCHIBAIOLLMI ONepaLmio, Bbl-
MOJIHAEMYIO KOMaHIOM.

3. baiit pexuma agpecauum modr/m.

3HaueHs aToro H6aiita onpeaensieT Mcnonb3yemyio pop-
My agpeca onepaHfos. OnepaHabl MOryT HaxoAWTbCs
B MaMsTU B OAHOM UNW ABYX peructpax. Ecnu onepaHpg,
HaxoauTcs B NamMsaTu, To 6aiT modr/m onpenensiet KoM-
NOHEHTbI (CMeLLieHne, 6a30BbIi U UHAEKCHbIV PErUCTPbI),
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Mpsimas appecauus

370 NpocTenmnii BUA agpecaumy oneparaa B naMsTu,
Tak kak apPeKTUBHbIA agpec ComepXuTcs B camom
KOMaHzge v ans ero GopM1POBaHUS HE UCMONb3YETCS HU-
KaKu1X AOMOHNTENbHbIX UCTOYHWKOB SN PErncTpoB. Od-
PeKTVBHBIV agpec 6epeTcst HEMOCPEACTBEHHO U3 MONS CMe-
LEHMS MaLLMHHOM KOMaHbl, KOTOPOE MOXET UMETb pa3mep
8, 16, 32 GuT. OTO 3HAYEHME OAHO3HAYHO ornpenenser
6aiT, CNOBO VN ABOVHOE CIOBO, PACTIOIOXEHHbIE B Cer-
MEHTE JaHHbIX.

Mpsimas agpecauvst MOXeT ObiTb ABYX TUMOB.

OTHOCUTenbHas nNpsiMas aapecauus

Mcnonb3yeTcst AN KOMaHL, YCIIOBHbIX Nepexoaos, Ans
yKasaHusi OTHOCUTENbHOro agpeca nepexopa. OTHOCU-
TeNbHOCTb TaKoro rnepexopja 3ak/loyaeTcst B TOM, YTO
B M0JIe CMELLEHMsI MaLLMHHOM KOMaHAbl coaepxutcs 8-,
16- nnun 32-6UTHOE 3Ha4YeHNe, KOTOPOe B pesynbTaTe pa-
60Tbl KOMaHAb! 6yAeT CknaaplBaTbCs C COAEPXKUMBIM pe-
rncTpa ykasatens komaup, ip/eip. B pesynsrate Takoro
CINOXEHWSi MOJTy4aeTCs apec, Mo KOTOPOMY 1 OCYLLLECTBNSA-
eTCsi Nepexoa.

AGconioTHas npamas agpecauums

B aTOM cnydqae aPeKTUBHbI aapec ABNSETCS YacTbio
MaLLUMHHOW KOMaHAbl, HO GOpPMUPYETCA 3TOT aapec TOMb-
KO U3 3HAYEeHUs NOJIsi CMeLLeHNs B kKomanae. [ns dopmu-
poBaHus GU3NYecKoro agpeca onepaHaa B namsTvi MUK-
pOrpoLLeccop CKIaAbiBaeT 3TO MoJie CO CABUHYTHIM Ha
4 6uTa 3HAYEeHNEM CEerMeHTHOro peructpa. B komaHge
accembiepa MOXHO UCMOJIb30BaTh HECKO/LKO GOpM Ta-
KOW agpecauuu.

KoceeHHas 6a3oBasi (peructposas) agpecauus

Mpw Takon appecaumm adpdekTUBHLIA agpec onepaHaa
MOXeT Hax0AUTbCS B NI0GOM U3 PerncTpoB obLLEro Has-
HayeHusl, kKpome sp/esp u bp/ebp (3To cneunduyeckme
perncTpbl Ans paboTbl C CErMEHTOM cTeka). CUHTaKcu-
4YeCkn B KOMaHAe 3TOT pexum agpecaunn BblpaXkaeTcs

52. Cnoco6bl agpecauuun
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MCnoNb3yemMble ANsi BblMMCNEHNUS ero addEKTUBHO-
ro agpeca. baiit modr/m cocTouT n3 Tpex noneu:

1) none mod onpepensieT KonMyecTso 6aiiT, 3aHnMae-
MbIX B KOMaHAe apecom onepaHaa;

2) none reg/kon onpepensieT NGO Peructp, Haxons-
LUMIACst B KOMaHAe Ha MecTe MepBoro onepaHaa, in-
60 BO3MOXHOE pacLUVpeHne koaa onepauum;

3) none r/m ucnonb3yeTcs COBMECTHO C nosem mod
v onpegensiet nMbo PerncTp, HaxXoAALMIACS B KOMaH-
[ie Ha MecTe nNepBoro onepanga (ecnu mod = 11), nu-
60 ucnonb3yemble Ans BbMUCIEHUS 3DDEKTUBHOIO
ajpeca (COBMECTHO C MONieM CMeLleHVe B KOMaHae)
6a30Bble U UHOEKCHbIE PErNCTPbI.

4. Bant macwtab — nHaekc — 6asa (6anT sib).
Mcnonb3yetcsa Ans paclumpeHus BO3MOXHOCTeN agpe-
cauum onepanaoB. BanT sib cocTouT 13 Tpex noneun:

1) nonsa macwTaba ss. B aTom none pasmeLaeTcs maciu-
TabHbI MHOXWTENb /1S MIHOEKCHOrO KOMMOHeHTa index,
3aHuMaloLero cneaytowme 3 6uta 6aiTa sib;

2) nons index. Mcnonb3yeTcs AN XxpaHeHUs HoMepa WH-
[EKCHOro perncTpa, KoTopblii MPUMEHSIETCS 1St Bbi-
yncneHnst apheKTUBHOro agpeca onepaHaa;
nonsi base. Ucnonb3dyeTtcs ans xpaHeHusi Homepa 6a-
30BOro0 PerucTpa, KoTopbli Takke NpUMeHseTcs ans
BbluMcneHns apdeKTMBHOIro agpeca onepaHaa.

5. MNone cMeLleHns B KOMaHae.

8-, 16- unn 32-paspsaHoe Lesoe YUCAO CO 3HaKOM,

npeacraensioLiee co6oi, MOTHOCTBIO UM HaCTUYHO (C y4e-

TOM BbILLENPUBELAEHHBIX PACCYXAEHWI), 3HaYeHne ad-

PeKTVBHOro agpeca onepaHaa.

6. Mone HenocpeaCTBEHHOro onepaHaa.
Heob6sizatensHoe none, npeactasnsiowee coboit 8-,

16- nnu 32-paspsgHblil HENOCPEACTBEHHBIN OnepaHa,.

Hanuune aToro nons, KOHE4YHO, OTPAXKAETCS HAa 3HAYEHUN

6arita modr/m .

L

msamnoqumeM MIMEHU PErmcTpa B KBaAPaTHbIE CKOB-
Ku

KoceeHHasi 6a3oBas (permctpoeasl) agpecauusi Co
cMmelleHnem

3TOT BUA, ampecaumnn SBISETCS LOMOJIHEHNEM Mpe/ibl-
[AyLLEro v NnpegHa3HadveH 415 AocTyna K JaHHbIM C 3BeCT-
HbIM CMELLEHNEM OTHOCUTESIbHO HEeKoTOoporo 6asoBoro
agpeca. 9T0T BMA agpecauuy yao6HO UCNoNb30BaTh ANs
[ocTyna K 9nemMeHTam CTPYKTYP AaHHbIX, Korga cMelle-
HME 3NIEMEHTOB M3BECTHO 3apaHee, Ha CTaauu paspa-
60TKM NporpamMmbl, a 6a30BbIi (Ha4YanbHbIR) aapec CTPYK-
TYpbl [OJKEH BbIMUCASATLCS AVHAMUYECKW, HA CTagwu
BbIMOJIHEHWSI NPOrpamMbl.

KocBeHHas MHAEKCHas agpecauvs Co CMeLLleHueM

3TOT BUA, aApecaLmn o4eHb MOXOX Ha KOCBEHHYIO 6a-
30BYl0 ajpecaumio co cmelleHnem. 34ech Takke Ans
dopmupoBaHns abbEKTUBHOrO agpeca MCMnosib3yeTcs
0AMH 13 perncTpos obLLero Ha3HaveHus. Ho nHaekcHas
agpecauns o6nagaet OAHOW WHTEPECHO 0ocobeH-
HOCTBIO, KOTOPAst O4eHb YA06HA AJ1st paGOTbl C MaCCUMBaMW.
OHa cBA3aHa C BO3MOXHOCTbIO Tak Ha3blBAEMOro Maciu-
TabVPOBaHWs COAEPXMMOrO MHAEKCHOTO perncTpa.

KoceeHHas 6a30Bas MHAEKCHas agpecaums

Mpu aTom Buae agpecaumm apdekTBHbIN agpec Gpop-
MUPYETCSs Kak CyMMa COAEPXMMOro ABYX PErmcTpos 06-
Lero HasHa4eHvsi: 6a3oBOro 1 MHAEKCHoro. B kavectse
3TUX PErncTPOB MOTYT MPUMEHSITLCS NioGble PEerncTpbl
0o6Lero HasHayeHus, Npu 3TOM 4acTO MCMOMb3yeTcs
MacLITabrpoBaHvie COAEPXMMOro MHAEKCHOro perncTpa.

KocBeHHasi Ga3oBasi MHAEKCHasa aapecauus co
cMmelleHnem

3TOT BMA afpecaumn SBAsSieTCst JOMNONHEHNEM KOCBEH-
HOW MHAEKCHOM aapecaunn. dbdekTnBHbIn agpec dop-
MUPYETCst Kak CyMMa TPeX COCTaBASIOLLIMX: COAEPXUMOro
6a30BOr0 perncTpa, COAEPXMMOro VHAEKCHOrO pernctpa
1 3HAYEHWS NOJISi CMELLEHNs B KOMaHAe.

ma PUBLIC — 3acTaBnsieT KOMMOHOBLUVK COeau-
HUTb BCE CErMEHTbI C OAMHAKOBBIMU UMEHAMU;
3) COMMON — pacnonaraeT BCe CErmMeHTbl C OAHUM
1 TEM e UMEHEM Mo OJHOMY afpecy;
4) AT xxxx — pacronaraet CerMeHT no abcoMoTHOMY af-
pecy naparpada;
5) STACK — onpepeneHve cermeHTa cteka.

3. ATpunbyT knacca cermeHTa (Tun knacca) — 370 3aK-
N04YeHHasa B KaBbl4kW CTPOKa, nomorawuwas KOMMnoHoB-
LLMKY OMpeAen Tb COOTBETCTBYIOLLIA MOPSAOK CNEA0BaHNS
CEerMeHTOB Mpy COOMPaHMU NPOrpamMMbl M3 CErMEHTOB
HECKOMNbKMX MOAYNEN.

4. ATpnbyT pasmepa cermeHTa:

1) USE16 — 37O O3HauyaeT, 4TO CermMeHT OonyckaeT
16-paspsigHyto agpecaumio;
2) USE32 — cermeHT 6yaeTt 32-paspsgHbim.

Heo6x0aMMo Kak-To KOMMEHCUPOBaTb HEBO3MOXHOCTb
HaNPsSIMyI0 yNpaensiTe pasMeLLeHneM 1 KOMOUHMPOBaHU-
€M CermMeHToB. [1J151 3TOro CTasm UCrnosb30BaTh AUPEKTU-
BY yka3aHus mogenv namatv MODEL. 9ta aupekTviBa cBs-
3blBaeT CErMeHTbl, KOTOpble B CJlydae MCMNOJIb30BaAHUS
YNPOLLEHHbIX AVPEKTUB CerMeHTaLmMy UMeioT npejonpe-
[eneHHble UMEHa, C CErMEHTHBIMU PErMCTPaMM (XOTS siB-
HO MHMUManNM3npoBaTh ds BCe paBHO NpuaeTCs).

0O6si3aTenbHbBIM NapaMmeTpom avpekTnesl MODEL siB-
NISIeTCA MOAENb NamMsaTV. STOT NapameTp onpenensieT Mo-
Aeflb cerMeHTaymm namaTy ons NnporpaMmMHOro Moayns.
Mpennonaraercs, 4T0 NPOrPaMMHbIi MOZYJb MOXET METb
TOMbLKO OnpefeneHHble TUMbl CErMEHTOB, KOTOPbIE Ornpe-
AEeNnaTCs YNOMSAHYTbIMW HaMW paHee yrnpoLleHHbIMK an-
PeKTUBaMM OMUCAHWS CErMEHTOB.

1) kocBeHHyl0 6a30Byl0 agpecaumio; apyroe ee
Ha3BaHVe — PerncTpoBasi KOCBEHHas agpecauys;
2) KOCBEHHyto 6a30BYI0 afpecaLmio CoO CMELLEHNEM;
3) KOCBEHHYIO MHAEKCHYIO apecaumio CO CMeLLEHNEM;
4) KOCBEHHYI0 6a30BYI0 MHAEKCHYIO aapecaumio;
5) KOCBEHHy0 6a30BYI0 MHAEKCHYIO aapecaumio co cMme-
LEHMEM.

OnepaHaoMm siBNsieTcs NopT BBOAA/BbIBOAA

MomMrMO appecHOro NPoCTpaHCTBa OMepaTUBHOW na-
MSITW, MUKPONPOLIECCOP NOAAEPKMBAET aipeCcHOe NpoCT-
pPaHCTBO BBOJA-BbIBOJA, KOTOPOE WCMOJb3yeTcs AJist
[OCTyna K ycTpoicTeam BBoAa-BbiBoga. O6bem agpec-
HOro NPOCTPaHCTBa BBOAA-BbIBOAA COCTaBnsieT 64 K6anT.
[ina nio60oro ycTponcTea KoMMbloTEPa B 9TOM MPOCTPaH-
cTBe BblaensioTcst agpeca. KoHKpeTHOe 3HaueHve agpe-
ca B npejesiax 9Toro NpoCTPaHCTBA Ha3bIBAETCSA MOPTOM
BBOZA-BbIBOZAA. PU3NYeckn NopTy BBOAA-BLIBOAA COOT-
BETCTBYET annaparHblil PerucTp (He NyTaTb C PErMCcTPOM
MUKPOMPOLIECCOpa), AOCTYMN K KOTOPOMY OCYLLECTBASeT-
€S C MOMOLLbIO CrieumasibHbIX KOMaHg, accembnepa in v out.

OnepaHp, HaXoAUTCS B CTEKEe

KomaHabl MOryT COBCEM HE MMEeTb OnepaHfoB, UMETb
oAVH Unu ABa onepaHaa. bonbLIMHCTBO KOMaHA, TpebytoT
[BYX OMEpaHAoB, OAMH U3 KOTOPbIX SIBNSETCS OnepaH-
OM-UCTOYHUKOM, a BTOPOI — OMepaHoM HasHaueHus!.
BaxHO TO, 4TO OAMH OMepaH., MOXET pacronaraTbCs B pe-
rucTpe wan namsT, a BTOPOW onepaHp, o6s3aTensbHo
[OMKEH HAXOAWTLCS B PETUCTPE UM HEMOCPeACTBEHHO
B KOMaHge. HenocpeacTBeHHbIVi onepaHa, MOXET ObiTb
TOMNbBKO OMNepaHAoM-UCTO4HMKOM. B ABYxonepaHaHol ma-
LUIMHHOW KOMaH/[e BO3MOXHbl Crefylolimne Co4eTaHust
onepaHi0B:
1) peructp — perucTp;
2) pernctp — namsThb;
3) namsaTb — perucTp;
4) HenOoCpeaCTBEHHbIN onepaHa, — PerucTp;
5) HenocpeAcTBEHHbIN OnepaHa, — namsaThb.
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EKE] 53. KomaHabl nepechinku AaHHbIX g 543 54. ApudmeTuueckme KomaHabl

KomaHgabl nepecbulkv flaHHbIX 06LLEro Ha3HaAYeHUs
K aToii rpynne oTHOCATCS crieayioLme KOMaHIbl:
1) mov — 3T0 OCHOBHasi KOMaHAa NEePECHIKN AAHHbIX;
2) xchg — npuMeHsIoT AN1st AByHanpaB/ieHHOM nepechbin-
KN OAHHbIX.
Komanppl BBOAa-BbIBOAA B NOPT
MpUHUMNANBHO YNPaBASTh YCTPOMNCTBAMU HAMPSMYIO
Yepes NopTbl HECNOXHO:
1) in akKkymynaTop, Homep_nopTta — BBO/, B aKKyMyJisi-
TOp 13 NopTa C HOMEePOM HOMep_MopTa;
2) out nopT, aKKyMynsiTOp — BbIBOJ, COAEPXMMOro aK-
KyMy/iSiTOpa B MOPT C HOMEPOM HOMeP_MnopTa.
KomaHpb! npeobpasc X
K aToi1 rpynmne MOXHO OTHECTU MHOXECTBO KOMaH[, MUK~
ponpoueccopa, HO GONLLIMHCTBO U3 HUX UMEET Te nnn
VHblE 0COBEHHOCTU, KOTOPbIE TPEBYIOT OTHECTU UX K APY-
MM QYHKLMOHANbHBIM rpynnam.
KomaHpapb! pa6oTbl CO cTEKOM
OTa rpynna npeacraenseT coboit Habop cneunanusun-
POBaHHbIX KOMaHA, OPUEHTUPOBAHHbIX HAa OpraHn3auuvo
rnékom n apdeKTUBHOM PaboTbl CO CTEKOM.
Crtek — 310 0651aCTb NamMsATH, cneuuansHo Bbiaense-
Masa onsi BDEMEHHOro XxpaHeHuUs AaHHbIX MporpamMmbl.
Jns paboTbl CO CTEKOM NpefHa3HayveHbl TpU perncrpa:
1) $S — CermMeHTHbI perncTp cTeka;
2) sp/esp — perncTp ykasatens creka;
3) bp/ebp — peructp ykasatens 6a3bl kagpa creka.
Jns opraHusaumm paboTbl CO CTEKOM CYLLECTBYIOT Cre-
LpasnbHble KOMaHIbl 3aM1CK 1 HTEHUS.
1. push UCTOYHMK — 3aN1Cb 3HAYEHVSI UCTOYHUK B BEP-
LUMHY CTeKa.

CornacHo Teopuu, Haf, BbiCKaablBaHWsIMU (Hag, Gutamm)
MOTYT BbIMOJIHATLCS CNeAyloLLME OrMYeckune onepaumm.

1. OTpuuanme (nornyeckoe HE) — noruyeckas one-
paums Hag, OAHUM OnepaHAoM, Pe3yNibTaToM KOTOPO siB-
NISieTCst BENMYMHA, 0OpaTHas 3HA4YEHUI0 UCXOAHOro one-
paHaa.

2. Jlormyeckoe CrioXeHue (N1ormyeckoe BroyatoLlee
WJIN) — nornyeckasa onepauuns Hag, ABymMs onepaHaamu,
pe3ynbTaToM KOTOPOW ABNSETCS «<MCTUHA» (1), ecnmn oanH
wnn oba onepaHaa WUMEKT 3HadeHue «uUcTuHa» (1),
n «noxb» (0), ecnn obGa onepaHaa VMMEKOT 3Ha4eHue
«f10Xb» (0).

3. Jlornyeckoe ymHoxenue (nornyeckoe U) — noru-
Yyeckasl ornepaums Haf AByMs orepaHaaMu, peaynsTaTtoM
KOTOPOW SIBASIETCS «MCTUHA» (1) TONBKO B TOM Cry4yae, ec-
nm 06a onepaHaa MMEIOT 3HaveHne «uctuHa» (1). Bo Bcex
OCTasIbHbIX CNy4asx 3Ha4YeHue onepaumm «noxb» (0).

4. Jlormyeckoe uCKlovalolee CroXeHue (noru-
yeckoe ucknmovaowee UIKN) — nornueckas onepaums
Haf, ABYMsl onepaHiamu, pesynsTaToM KOTOpOi SBsSeT-
ca «McTUHa» (1), ecnn ToNbKO OAMH U3 ABYX ONepaHaoB
MMeeT 3HayeHune «ncTuHa» (1), n noxs (0), ecnu oba one-
paHaa uMetoT 3HaveHne «oxb» (0) unn «<uctuHa» (1).

Cnenyowmii Habop KOMaHz, NoAaepXMBatoLLmx pabo-
TY C JIOrMHECKUMU JaHHbLIMU:

1) and onepana_1, onepaHp_2 — onepauus noruye-
CKOIro YMHOXEHUS;

2) or onepaHnp_1, onepaHp,_2 — onepauus 10rmiecko-

o CNOXeHus:;

xor onepaHa_1, onepaHAa_2 — onepauvs noruye-

CKOrO UCKIIOHAIOLLIErO CIOXEHUST;

test onepanp_1, onepaHg_2 — onepauus «npose-

pYTb» (CMOCOGOM NIOMMHECKOr0 YMHOXEHNS);

55. Jlornyeckue komaHAbl

-

Takue kKoMaHabl paboTaloT C ABYMS TUNaMu:

1) UenbIMV ABOVYHBIMU YNCNAMU, TO €CTb C YMCIaMK, 3a-
KOAMPOBAaHHBIMU B ABOUYHOM CUCTEME CHUCTEHWSI.

JAecaTnyHbie Yucna — crneumanbHbii BUA, NPeacTaB-
NEHUs YNCNOBOM MHDOPMALIMK, B OCHOBY KOTOPOIO Nono-
5KEH MPUHLMM KOAMPOBAHUS KaXA0W AeCaTUYHON umndpbl
yucna rpynmnow n3 4eTblpex out.

MukponpoLLeccop BbIMOJHSET C/IOXEHUe OrnepaHaoB
No npasuiaM CNOXEHNS ABONYHbIX YNCES.

B cucteme koMaHz, MMKpPOMNPOLIECCOPa UMEIOTCS TPU KO-
MaHAbl ABOUYHOIO CIIOXEHMS:

1) inc onepaHp, — yBennyeHne 3Ha4eHns onepaHaa;

2) add onepaHp_1, onepaHg_2 — CNnoXeHue;

3) adc onepaHa_1,0onepaHp_2 — C/IOXEHNE C YHETOM
¢dnara nepeHoca cf.

BbluuTaHMe [BOMYHbIX Yncen 6e3 3Haka

Ecnu ymeHbluaemoe Gosblie BblHMTAEMOro, TO pas-
HOCTb MonoxuTtenbHa. ECnn ymeHbluaemMoe MeHbLue Bbi-
YUTaeMoro, BO3HMKaeT npobnema: pesynstar MeHbiue 0, a 3To
Y€ YUCIIO CO 3HAKOM.

Mocne BbiuMTaHMs Yrcen 6e3 3Haka HyXHO aHaNI3npo-
BaTb coctosiHme dnara CF. Ecnu oH ycTaHoBneH B 1, TO
NpoV30LLEN 3aeM 13 CTapLUIEro paspsaa v pesynbTar no-
JIy4Uncs B AONONHUTENIEHOM KOAE.

BbluUTaHMe ABOMNYHbIX YNCEN CO 3HAKOM

Ho ans BbluMTaHMSi CNOCOGOM CNIOXEHUS YMCEeN CO 3Ha-
KOM B AONOJIHNTENIbHOM KOAEe HeO6XOﬂI/IMO npeacTaBnsaTb
oba onepaHaa — U yMeHbLUAEMOE, U BblunTaemoe. Pe-
3yNbTaT TOXE HYXHO paccMaTpyBaThb Kak 3Ha4YeHue B JO-
NOSHUTENBHOM Koze. Ho 3AeCh BO3HUKAIOT CIIOKHOCTY. Mpex-
1€ BCEr0 OHW CBSI3aHbl C TEM, YTO CTapLuMii GUT onepaHaa
paccmaTpuBaeTcs Kak 3HaKoBbIN.

] 56. Komanau nepeaaun ynpaenexus

To, Kakas KOMaHZa NPorpaMMbl AOMKHA BbIMOHATLCS
cneayioLeit, MUKPONPOLLIECCOP Y3HaeT Mo COAePXMMOMY
napbl perucTpos cs:(e)ip:

1) €S — CermMeHTHbI perncTp koaa, B KOTOPOM HaxXoaUT-
cs GM3NYECKUin aapec TeKyLLero cerMmeHTa koaa;

2) eip/ip — perucTp ykasatens KoMaHgbl, B HEM Haxo-
OVTCA 3HAYEHWE CMELLEHVs B NaMsiTu cneayoLlein
KOMaHAbl, NMO/EXaLLeli BbIMOHEHUIO.

BeaycnoBHble nepexoabl

4710 [OSIKHO NOABEPrHYTLCS MOANMVKALIMM, 3aBUCUT:
1) oT TMna onepaHpa B koMaHae 6e3yCrI0BHOro Nepexo-

na (6AvxHWUIA NN panbHui);

2) OT ykasaHusi nepepn aapecom nepexona moauduka-
Topa; Npu 3TOM CaM afpec Nepexoa MOXeT Haxo-
AMTLCA NGO HENOCPEACTBEHHO B KOMaHAe (NpsmMoit
nepexon), NMb0 B pernctpe namaTu (KOCBEHHBIN ne-
pexon).

3HauyeHus moaudukarTopa:

1) near ptr — npsiMoi nepexop, Ha MeTKYy ;

2) far ptr — npsimoin nepexop, Ha MeTKy B APYroMm cer-
MEeHTe Koaa;

3) word ptr — KOCBEHHbI nepexof, Ha MeTKY ;

4) dword ptr — KOCBEHHbIN Nepexof, Ha MeTKy B ApyroM
cerMeHTe kopa.

KomaHnpa 6e3ycnoBHoro nepexoaa jmp

jmp [moaudukarTop] appec_nepexopa

Mpoueaypa win noanporpamMmma, — 3TO OCHOBHas
PYHKUMOHANbHAs eauHMLA AeKOMMO3NLMN HEKOTOPOW
3apaun. Mpouenypa npeacrasnseT coboi rpynny KoMaHa,

YcnoBHble nepexoabl

Mukponpoueccop umeet 18 komaHg, yCnoBHOro nepe-
x04a. 3TN KOMaHp! MO3BONSIOT MPOBEPUTD:

1) OTHOLUEHWE MeXAay onepaHaamMmn Co 3HaKOM («GorbLue —
MeHbLUe»);
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Mo conepxmmomy dnara nepenonHenus of. Ero

yCTaHOBKa B 1 FOBOPUT O TOM, 4TO Pe3y/bTaT BbILLEN

3a Amanas3oH nNpeacTaBfeHnst 3HaKoBbIX Yncen (T. e. ua-

MEeHW/Cs cTapwnii 61T) s onepaHaa AaHHOro pasme-

pa, ¥ NPOrpaMMUCT JOMKEH NPEAyCMOTPETb AENCTBUS
10 KOPPEKTUPOBKE peaynbraTa.

MPUHLMN BBIYUTAHWS YMCEN C AMAnas3oHOM MpeacTaB-
JIEHMS1, MPEeBbILLAIOLWMM CTaHOAPTHbIE paspsiiHble CEeTKU
onepaHaoB, TOT e, HTO U MPU CII0XKEHUU, T. €. UCMONb3yeT-
cs ¢onar nepeHoca cf. HyxHO Tonbko NpeacTaenste cebe
NPOLLECC BbIYUTAHMS B CTONOMK U NPaBUIbHO KOMOUHNPO-
BaTb KOMaHAbl MUKpONpoLLeccopa ¢ kKoMaHaom sbb.

[nsi ymMHOXeHus 4Yncen 6e3 3Haka npegHasHavyeHa
KomaHaa

mul comHoxuTens_1

[nsi yMHOXEHUst 4ncen CO 3HAKOM npeaHas’HaveHa
KoMmaHAa

[imul onepana_1,onepana_2,onepana_3]

[ns penennsi yncen 6e3 3Haka NpeJHasHayYeHa komaHaa

div penutens

[ns penexvs Yncen co 3HakoM npenHasHayeHa komaHaa

idiv penutens

2) oTHOWeHne Mexay onepaHpamu 6e3 3Haka
(«BbllLE — HUXE»);

3) cocrtosiHna apudmeTuyeckmx pnaros ZF, SF, CF, OF, PF
(Ho He AF).

KomaHnabl yCrnoBHOro nepexopa VMMEKT OAMHAKOBbIN
CUHTaKCUC:

jcc meTka_nepexopa

KomaHpa cpaBHEHVMS cmp UMEEeT WHTEPECHbI NPUH-
umn paboTbl. OH aBCONOTHO Takol Xe, Kak 1 'y KOMaHIbl
Bbl4MTaHWs — sub onepana_1, onepaHp_2.

KomaHaa emp Tak xe, kak 1 komaHza sub, BbINonHsaeT
BblYMTAHME OMepaHAoB W ycTaHasnueaeT ¢narn. EguH-
CTBEHHOE, Yero OHa He JenaeT — 3T0 3anuck pesysbraTa
BbIYMTAHUS HA MECTO NEPBOro onepaHaa.

CuHTaKkcuC KoMaHabl cmp — cmp onepaHa_1, one-
paHp_2 (compare) — cpaBHMBaeT [Ba onepaHpa
1 Mo pe3ynsTatam CpaBHEHWs ycTaHasimBaeT dnaru.

OpraHu3auus LKIoB

OpraHunsoBaTh LMK/IMYECKOE BbIMOSHEHNE HEKOTOPOro
y4acTka nporpaMmbl MOXHO, K NPUMEPY, NCMONb3ys KO-
MaHAbl YCNOBHOW nepefayn ynpasneHus unv KoMaHay
6e3ycnoBHOro nepexoaa jmp:

1) loop meTka_nepexoga (Loop) — MOBTOPUTL LMKA.
KomaHza no3BonsieT opraHn3oBaTh LyKbl, NOA0GHbIe
umknam for B i3blkax BbICOKOTO YPOBHSI C aBTOMaTU-
4ECKMM YMEHBLLEHNEM CHETHMKA LMKIIA;

2) loope/loopz meTka_nepexona

Komangp! loope 1 loopz — aBCoNtoTHLIE CUHOHUMBI;

3) loopne/loopnz meTka_nepexona

Komangpb! loopne v loopnz Takxke abCoMOTHLIE CUHOHUMBbI.

KomaHnppl loope/loopz 1 loopne/loopnz no npuHLMny
cBOeli paboTbl ABNSIOTCA B3aMMOOOPaTHLIMMU.

2. pop Ha3Ha4YeHue — 3anvcb 3Ha4YeHUs U3 Bep-

LUMHBI CTEKa Mo MEeCTY, ykadaHHOMY OrepaHoM Ha3-

HayeHue. 3HayeHne Npu 3TOM «CHUMAETCS» C BEPLUMHBI
cTeka.

3. pusha — komaHaa rpynnoBoii 3anncu B CTeK.

4. pushaw — NoYTV CUHOHUM KOMaHap!l pusha. ATpnbyT
Pa3paaHOCTY MOXET NPUHUMAaTb 3HadeHve usel6 mnu
use32. P

5. pushad — BbINOMHAETCA aHaNOrMYHO KOMaHAae pusha,
HO €CTb HEKOTOPbIE 0COBEHHOCTY.

Cnegyiolme Tpy KOMaHabl BbIMOJHAOT AeicTBusi, 06-
paTHbIE BbILLEONUCAHHBIM KOMaHAAM:

1) popa;
2) popaw;
3) popad.

Ipynna KomMaHz, onucaHHas Huxe, No3BONSIET coxpa-
HWTb B CTeke peructp ¢naroB U 3anucatb CJIOBO U
[BOVIHOE CJIOBO B CTEKE.

1. pushf — coxpaHsieT peructp dnaros B CTeKe.

2. pushfw — coxpaHeHne B cTeke peructpa dnaros
pa3mepom B cnoso. Bceraa pabotaet kak pushf ¢ atpu-
6yTom use16.

3. pushfd — coxpaHeHune B cTeke peructpa ¢naros
flags nnu eflags B 3aBucMMoCTM OT aTpubyTa paspsaHo-
CTW CermexTa (T. e. To xe, 4To u pushf).

AHanoru4yHo, crneaylowme Tpu KOMaHAbl BbIMOJIHAIOT
neicTBus, 0O6paTHble PACCMOTPEHHbIM BhillE Onepa-
umsMm:

1) popf;
2) popfw;
3) popfd.

ES) not onepaHa — onepauys JI0rM4eckoro oTpu-
uaHus.

a) Ans yCTaHOBKWU OMNpefeneHHbIX pa3psnos (6ut) B 1
NpUMEHsIeTCs KOMaHaa or onepag,_1, onepang,_2;

6) ans cépoca onpepeneHHbIX pa3panos (6vt) B 0 npu-
MeHsieTcs koManaa and onepang_1, onepang_2;

B) KOMaHaa xor onepaHp,_1, onepaHa_2 npumeHseTcs:
— QNS BbIICHEHWS TOro, kakue 6uTbl B onepaHa_1

W onepaHz,_2 pasnuvyaloTcs;
— AN UHBEPTUMPOBAHUS COCTOSIHUSI 3af@aHHbIX OUT
B onepaHg_1.

115t NpOBEPKU COCTOSIHWS 3aAaHHbBIX BUT NPUMEHsIeTCst
komanpa test onepanp_1, onepanp_2 (npoBepuTb one-
paHa_1).

PesynsTaTtom KOMaHabl SBJISIETCA YCTAHOBKA 3HAYeHUs
dnara Hyns zf:

1) ecnu zf = 0, TO B pe3dynbTarte NIOrniyeckoro yMHOXeHUs
MOJIY4UICS HYNIEBOW PEe3yNbTaT, T. €. OOVH eIVUHUYHbIV
6UT Macku, KOTOPLI He CoBNan C COOTBETCTBYIOLLM
eAVHWNYHBIM BGUTOM onepaHa_1;

2) ecnu zf = 1, TO B pe3ynbraTe JIOrMYeckoro yMHOXEHNUs
MOJTY4UINCS HEHY/IEBOV PE3YNLTAT, T. €. XOTS Gbl OAUH
©0VHVYHbIN GUT Mack COBMas C COOTBETCTBYIOLLM €1~
HWYHbIM 61TOM onepaHa,_1.

Bce koMaHapl coBvra nepemeLlatot 6uthl B nose ore-
paHAa BNEBO MW BNPaBO B 3aBUCKMMOCTM OT KOAa onepa-
uumn. Bece komaHabl cBUra UMEIOT OJIMHAKOBYIO CTPYKTY-
Py — KoM onepaHpA,, C4eTYNK_CABUIOB.
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