lnasa 10. YKASATE/IU U AUHAMMUYECKAA NAMATDb

= InHamuyecKaa namaTtb

" TMHMBMpOBaHHbIe M HeTUNN3npoBsaHHbIE YKa3aTenu

Mpoueaypobl paboTbl ¢ yKasaTenamm

" Wcnonb3oBaHMe AMHAMMUYECKON NAaMATU ANA pa3MeLLeHUn
AaHHbIX 60ablIOro obbema

AnHamMmunuyecKkue CTpyKTypbl

= Co3paHue n pabota co cnuckom



ONHAMWYECKAA NMAMATDL, YKASATE/IN

B Delphi Pascal ectb cpeactBa, KOTOpble NO3BOAAKT UCMO/Ib30BaTb AUHAMUYECKYIO
namaTtb (heap-obnacTb, Kyya) noa pasmelleHne gaHHbIX 60NbLLIOK Pa3MepHOCTH, Npn
OpraHM3aumMn AMHAMUYECKUX CTPYKTYP U Ana apyrux uenen. NMpu stom nponcxogmt
ANHAMUYECKOe pasMmell,eHMne JaHHbIX, YTO O3Ha4YaeT Ucnosb3oBaHme obnactu
AVHAMUYECKOM NamMATU HENOCPeACTBEHHO BO Bpems paboTbl (Npy AMHaMUYECKOM
pasmMmelleHnn 3apaHee He N3BECTEH HU TUM, HU KOZIMYECTBO pPa3mMellaeMbliX AaHHbIX).
CpeacTBo ynpaBneHUa AMHAMUYECKOM NaMATbIO — YKasaTeu.

YKasaTesib — 3TO NepeMeHHas, KoTopaa B Ka4YecTBe CBOEro 3HaYeHUA COAEPHKUT agpec
6ainTa namAaTU. Pasamep yKasaTtena paBeH 4 bantam.

TMI'IM3MpOBaHHbIﬁ YKa3aTte/b (CCbI!'IKa) CBA3blBAE€TCA C HEKOTOPbIM TUMOM AadHHDbIX.
Ana obbvsaBneHun TUNMN3NPOBAHHOTIO YKa3aTeNNA UCMNOJ1b3yeTCA 3HAYOK A, KOTOprf;I
nomewaeTcAa nepen CoorBeTCTByrolLUM TUMOM!

Var PInt : “Integer; PReal : “Real;

HeTunusmposaHHble yKasaTtenu (ykasaTenin) XxpaHAT NPOCTO afpeca, KoTopble He
cBA3aHbl C AaHHbIMMN KOHKPETHbIX TUMNOB:

Var P : Pointer;
Nil - «HyneBown» agpec.
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PAEOTA C AMHAMWYECKOW NAMATHIO

[InHammnyecKoe pacnpeneneHme namsaT NPOUCXoauT caeayowmm obpasom:

NPUKNAAHAsA Nporpamma 3anpalmBaeT y cUucTeMbl GpparmeHT NnamaTu
onpeaeneHHoOro pa3amepa;

€C/I1 B BbIYMC/INTE/IbHOM MallMHe ecTb cBOHOAHAA NamaTb Tpebyemoro o6bema,
TO CUCTEMaA BblAENSIET 3TOT GParmeHT;

cucTema nepeaaeT NPUKAaAHON NPOorpamMmme yKkasaTeslb Ha 3TY HEeNpPepbIBHYHO
ob6s1acTb B namaTu;

NPUKNagHaa Nporpamma nosiyyaeT yKasaTenb;

NPUKAagHaA nporpamMmma pasmellaeT aHHblIE B BbI,EI,EHEHHOVI o6nacm, Ha4nNHaA C
YKa3aHHOIo agpeca,

MO OKOHYaHMM PabOTbl C STUMKM AAHHbIMWU NMPUKAAAHAA Nporpamma obA3aHa
COOOLWUTb CUCTEME O TOM, YTO BblaeneHHasa 06/1acTb NamMATU MOXKET ObITb CHOBA
Nony4YeHa CUCTEMOM, MHaye roBops, ocBo6oAUTb BblAeNEHHbIN PppParmeHT.
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PAEOTA C AMHAMWYECKOW NAMATHIO

[MamATb No4 AMHAMUYECKM pa3MeLLaeMyto NepeMeHHY0 BO BpemMsa paboTbl
nporpammbl Bbligenaetca npoueaypon NEW. Mpoueaypa

New (Var <TuUnmMsmMpOBaHHBM yKasaTeJyb>) ;

BO3BPALLAET aApec BblANEHHOr0 y4acTKa NaMATU Yepe3 NnapameTp-nepemMeHHylto.
Pa3smep y4yacTka namaTtu onpeaenaetca 6a3oBbIM TUNOM yKa3aTens.

Var

PInt : “Integer;

PReal : “Real; {New - dyHKUMS}

Begin Type TyPInt : “Integer;
New (PInt) ; Var PInt : TyPInt;..
New (PReal) ; PInt := New (TyPInt) ;..
PInt® := 2;

PReal” := 2%pi; AMHam. namaATb
PReal” := Sgr (PReal”) + PInt” - 1;
End.

Mocne npoueaypbl New B Kyde moxHO  CTaTny. namaATb

N ymncno Real — 8 6ant
pPa3MeCTUTb 3Ha4YeHNE COOTBETCTBYHO- ew

— 6 A
wero Tmna. Mcnonb3lyetca 3Ha4YOK A — | PReal (4 Gaiita) — aﬂ.pec./v%"mo Integer — 4 6aiita
pa3bimeHOBaHUe yKa3aTtens. PInt (4 6aiita) — agpec A //////M
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PAEOTA C AMHAMWYECKOW NAMATHIO

MepenaBaTb 3HAYEHUS MEXKAY YKA3aTE/IAMMN MOXKHO B TOM C/1y4ae, €C/I OHU CBA3AHbI
C OAHUM U TEM }KE TUNOM AaHHbIX (MMH60 0AMNH U3 HUX — HETUMN3UPOBAHHbIN
yKasatenb nnu "Hynesomn agpec” Nil ).

Type
TType = (red, green, blue);
PType = “TType;
Var
Pl1l,P2 : PType;
PInt : “Integer; P : Pointer;
Begin
New (P1l) ; New (P2) ;
Pl := red; P2* := green;
Pl := P2;
PInt := P; P := Pl; P2 := Nil;
Writeln (Cardinal (P1l));
End.

[Mpu BbINONHEHMKU ONepaLumn NPUCBaUBaHUA TEPSAETCA YYAaCTOK NaMATH, Ha KOTOPbIM
CCblNanca yKasaTtesib, CTOSLWMM C/IeBa OT onepaTopa NpMcBamBaHMUA. ITO TUNUYHbIN
cny4vam cos3panuma "'mycopa” (garbage) B AMHammnyeckom namaTu.
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PAEOTA C AMHAMWYECKOW NAMATHIO

Mpoueaypa
Dispose (<TMIMSMPOBAHHEM yKasBaTelb>) ;

0CcBOOOXAaET NAaMATb NO agpecy, XpaHALWEeMYyCcA B yKazaTene. [1pn aTom He
N3MEHSETCA 3HaYEHMeE YKa3aTeNss — TEKYLLEN TPaHULbl HE3AaHATOM ANHAMUNYECKON
namaTun. NMoatomy yepegoBaHmne obpaueHnii K npoueaypam New um Dispose 06bI4HO
NpPUBOAUT K bparmeHTaumMm NamaTn — NnamaTb padbmsBaeTca Ha HebonbLine
dbparmeHTbl C YepeaoBaHNUEM CBOOOAHbBIX U 3aHATbIX YYACTKOB.

Mpu paboTe ¢ HETUNN3MPOBAHHbIMWN YKAa3aTeNAMMU, B OCHOBHOM, MCMONb3YHOTCA
Apyrue npoueaypbi:

GetMem (Var P : Pointer, Size : Word)
{pesepBUMpPOBaHMEe NaMsTH}

FreeMem (P : Pointer, Size : Word)
{ocBOobOXTOEeHMe naMsiTu}

roe P — HETMNN3MPOBAHHbIN yKa3aTe b, Size — paamep B banTax Tpebyemoi nnu
0CBOOOXKAAEMOM YaCTH Ky4u.

Mcnonb3oBaHue npoueayp GetMem/FreeMem (KaK 1 BoobLe Bcs paboTa C
NMHAMUNYECKOM NamATbio) TpebyeT ocobon OCTOPOKHOCTM U cobtoAEeHNA NpaBuna:
0CcB0OOKAATb HYXHO POBHO CTO/1IbKO MaMsATU, CKOIbKO e€e bbl/10 3ape3epBMpPOBaHO, U
MMEHHO C TOro aapeca, C KOTOporo oHa 6bia1a 3ape3epBMpPOBaAHA.
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PASMELLIEHVE AAHHbIX 6O/1bLLIOIO OEbEMA B AMHAMWYECKON NAMATU

Type Diml00x200 = array [1..100,1..200] of Real;

Lilenecoobpa3Ho «bonblune» MmaccuBbl pa3melwaTtb B AMHAMUYECKON NaMATU.

Type
Diml00 = array [1..100] of Real;
{crpoka-mMaccue pasmepom 800 6anT}
Diml00Ptr = ~Diml00;
{yxasaTens Ha CTpPOKy pasmMepom 4 6Gawura}
Diml00x200 = array [1l..200] of DimlO0OPtr
{Maccue ykaszaTenem pasmepom 800 6anT}

Var

D : Diml00x200; I,J : Byte;
Begin

for I :=1 to 200 do New(D[i]) ;

D[I]*[J] := 0.5; {I =1..200, J =1..100}
End.

[n. 10. YKazatenm n AuHammyeckasa namaTb



OANHAMUNYECKUE CTPYKTYPbI

CnucokK — ynopaaoyeHHbIin Habop
3NeMeHTOB oAHOro Tuna. Pasmep
CMUCKA MOMKET U3MEHATbCA. INEMEHT
cnucka (ntobon AMHaMUYecKom
CTPYKTYpPbl) COCTOUT U3 ABYX YacCTen:
MHOOPMALIMOHHON, coaepHKalLlen
[aHHble, U APECHOMN, rae XpPaHATCA
YKa3aTe/In Ha COCeAHUE 3/IEMEHTbI.

Ouepegb — CNKUCOK, B OJMH KOHel,
KOTOPOro aniemeHTbl gobasBnstoTcs, a
n3 apyroro nsbimatorca. Oyepeab — 310
yctponcteo FIFO (First In, First Out).

CTeK — CNUCOK, B OAMH KOHEL, KOTOPOro
anemeHTbl 40OABAAIOTCA, U U3 HETO }Ke
n3bimatorcsi. CTek — 3T0 YCTPOMCTBO
LIFO (Last In, First Out).
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AOANHAMUNYECKUE CTPYKTYPbI

Ypanutb
y3en

e [pad — cTpyKTypa, cocToALLaA U3 y3/10B
N Ayr, Kaxgas ayra HanpasaeHa oT
OAHOTO0 Y313 K Apyromy.

[06aBuTb

3en
Ypanutb y

?
ayry ? [Tonck

e [lepeBO — HanpaBAEHHbIN rpad, y
KOTOPOro MMeeTcA KOPHEBOM y3en, He
MMEIOLLUIN Ay, BXOAALLMX B HETO; B
KaXAbl y3en BXOAUT OAgHa Ayra; B
KaX4blN y3e/ MOXKHO nNonacTb U3
KOPHEBOTrO 33 HECKO/IbKO LUAroB.
KopHeBown

y3en
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CO34AHWE IMHEMHOIO OAHOCBA3HOMO CNMCKA

Type
PMemberType = “MemberType;
MemberType = record
Name : String;
Phone : Word;
Next : PMemberType
end;

Var
First, Member : PMemberType;

YKa3sartenb Ha Tun MemberType onucaH o Toro, Kak onucaH cam tTun MemberType. B
Delphi Pascal Takoe npegsaputenbHoe MCnonb3oBaHUe naeHTuduKaTopa Tmna
pa3peLleHo TO/IbKO Mpu CO34aHNM YKa3aTena Ha 3TOT TUn.

B 3anucb MemberType BkatoueHo none Next, Kotopoe npeactasnset cobomn
yKa3aTenb Ha 3annucb MemberType. 3To ecTb CCbI/IKa Ha COCEAHMM S3NEMEHT CNUCKA.
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CO34AHWE IMHEMHOIO OAHOCBA3HOMO CNMCKA

Begin
Member := Nil;
[IokasmBaer,
for I :=1 to 4 do
begin

New (First) ;

First”.Next := Member;

First”.Name := '...

First”.Phone :=

Member := First;
end;
End.
4
Next 4
(Anpec3) |
Phone 4

Name 4

Member |:>
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Next 3
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YHUYTOXKEHUE CINTUCKA

while Member <> Nil do
begin
Element := Member”.Next;
Dispose (Member) ;
Member := Element
end;

Mepen yaaneHmem HeobxoaMMO 3aNOMHUTL CCbIIKY Ha Cneayowmn 3n1emeHT (B
bydep Element), T.K. B npoTMBHOM cayyae BcA MHGOpMaLMA 06 OCTaBLUEMCSA KYCKe
crnucka byaer ytepsiHa. Chegyet ncnonb3oBaTth UMK while...do, T.K. 3apaHee He
N3BECTHO YMCNO MOBTOPEHWUMN, U KPOME TOFO CMTMCOK MOMKET ObITb NMYCTbIM.
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JOBABJ/TIEHUE HOBOIO 3/TEMEHTA B CMTUCOK
nocne anemeHTa Element, npeasaputenbHO HaligeHHOTO NO HEKOTOPOMY NMPU3HAKY:

NewElement” .Next := Element”.Next;
NewElement”.Name := '...';
NewElement”.Phone := ...;

Element” .Next := NewElement;

Mpeanonaraetca, yto NewElement nmeet Tun PMemberType, un 6bin 3apaHee co3aaH
npoueaypon New. i

Next [:>

Element Phone
Next '
NewElement
Phone
Next
[§ Name
Phone
Name

Ans ynobcTtBa NOMCKa HYXKHOTO 3nemMeHTa uenecoobpasHo dopmupoBaTh CMUCOK B
OTCOPTUPOBAHHOM (NO HEKOTOPOMY MOJIO) BUAE.
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