fnasa 7. CTPYKTYPUPOBAHHDbIE TUMbI AAHHbIX

=  OpraHu3auua TMNOB AAHHbIX
= Maccusbl

3anucu, onepaTtop npucoeanHeHUA

MHoKecTBa, onepaunmn Haa MHOXeCcTBamMu

CTpOKM, cTaHZApTHbIE npoueAaypbl U PYHKUUN,
paboTalowme co CTPOKaMMm

CoBMeCcTMMOCTb TUMNOB
= flBHOe n HeABHOe npeobpasoBaHue TMNOB



TNMbl AAHHbBIX A3bIKA DELPHI PASCAL

TUMNbl ——  CkanapHble —7— [lopagKkoBble —— Lenble
— BeuwecTBeHHble —  Jlornyeckue
CTpyktypupo-  — Maccusbl —  CumBOANbHbIE
BaHHble
— 3anucu
— YKa3zatenu nepequcnﬂ-
emMbii
| CTPOKM —  MHoXKecTBa
— Twun-puana3oH
— [poueaypHble —] dainbl
— variant Knaccbl,
—  MeTaKnacchl,
nHTepdenchbl
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MACCHUBbI

Maccus — ynopagovyeHHaA COBOKYNHOCTb OAHOTUNMHBIX AadHHbIX.

T T
array [ 5+ - ] of —
MHIOEeKCa BJIeMeHTa
‘II'

<TUN MHAEKCA> — Nt0OOMN NOPAAKOBbIN TUM, Pa3Mep KOTOPOro He npeBblwaeT 2 [6anT.

Type
Vector = array [1l..3] of Real;
{Tun mMHgexca — THUI-OMAaIlas30H}
vVar
R,V : Vector;

Var
R,V : array [1l..3] of Real;
T : array [1l..5] of Byte = (0,1,2,3,4);
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MACCWBbI

<TUN 3fiemeHTa> maccmsa — ntobon gonyctumobit B Delphi Pascal Tun kpome danna (8
TOM YucC/e U APYron maccus).

MHoromepHble MacCcuBbl:
Type
Matrix = array [0..5] of array [-2..2] of
array [Char] of Real;

Type
Matrix = array [0..5,-2..2,Char] of Real;

JocTyn K 3/iIemeHTam MaccuBa:

Var

m : Matrix;

N : Byte;
Begin

m[l,0,'d'] := 5.2;

N := 2;

m[N-1]1[0]['n'] := 6.3;
End.
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MACCWBbI

[lpcBanBaHME MACCUBOB:

var

a,b : array [1..5] of Real;
Begin

a := b;
End.

Mpn 601bWIOM YMCNE INEMEHTOB MAacCMBa BO3MOXHO OrpaHUYeHMe, CBA3AaHHOE C
MaKCUMaNbHbIM 06 bEMOM NAaMATU, KOTOPbLIA OTBOAUTCA NoA robanbHyo
nepemeHHyto — 2 [6aunT.

var
Mas3D = array [1..1000,1..1000,1..1000] of Integer;
{4 000 000 000 6amr}

Mpn KOMNUAALMN B pexkume, 3agaBaemom Katouom {SR+}, byaet nposepaTtbea
NPUHAANEKHOCTb 3HAYEHUA NHAEKCA 0OBABNEHHOMY AMANA30HY, U B CayYae
HapyLweHna rpaHunL, byaeT BblaaHO coobuieHne 06 owmnbKe.
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ONHAMWYECKUE MACCHUBbI

Var
a : array of Real;
N,i : Byte;

Begin
N :=5; {a > 0}
SetLength(a,N) ; {a > (0,0,0,0,0)}
for i := 0 to N-1 do
af[i] := i*2; {a > (0,2,4,6,8)}
SetLength(a,N-2) ; {a > (0,2,4)}
SetLength (a,N+1) ; {a > (0,2,4,0,0,0)}
End.

[MepemeHHan TMNa AMHaMUYECKOro MaccmBa — 3TO YKasaTe b (3HayeHue — agpec).
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3ANNCH

3anucb — CTPYKTYypa AaHHbIX, COCTOALLAA U3 PUKCMPOBAHHOIO YMC/1a PAa3HOTUMHbIX
KOMMOHEHT, Ha3bIBaEMbIX MOJIAMM 3aMUCK.

noeHTOMKaTO THII
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Type
Data = record
X, Y : Integer;

Z : Char
end;
Var D1,D2 : Data;
Begin
D1.X := 10;
D2.Z := 'n';
e D2 := D1; {npuceanBaune Bsanmucemn}
End.
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3ANNCH

Monem 3anmncm moxKeT bbITb Apyran 3anuch (BNOKEHHbIE CTPYKTYPbI):

var
D : record
X : Integer;
R : record
RX : Integer;

RZ : Char
end
end;
Begin
D.R.RX := 2;
End.
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OTEPATOP NPUCOEOUNHEHUA

A

_ nneHTndMKaTOo
with | 1A ¢ P {EEJ—»onepaTop
( > sanucu/nonst

[\
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with D do
begin
R.RX := 2; {D.R.RX}
with R do
RZ := 'f'; {D.R.RZ}
end;
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MHOMECTBA

MHOKeCcTBO — 3TO CTPYKTYPUPOBAHHbIN TUMN AaHHbIX, NPeAcTaBASAoWMMN cobon
HEeynopaA04YEHHYIO COBOKYMHOCTb HEMOBTOPAIOLWMXCA 31eMeHTOB. Konnyectso
3/1EMEHTOB, BXOAALLMX BO MHOXECTBO, MOXeT MeHATbCA B npeaenax ot 0 o 256
(MHO»KecTBO MOXKET ObITb NYCTbIM).

6as0BM
set of —
TUII

<6a30BbIi TUN> — N1OOOMN NOPAAKOBbLIN TUM C YNC/IOM SNEMEHTOB, HE NMPEBbLILWAOLWNM
256 (c kogamu B ananasoHe 0..255).

Type
TypeSetl = set of Char;
TypeSet2 = set of 0..9;

VideoType = (Hercules,CGA,EGA,VGA,SVGA) ;
TypeSet3 = set of VideoType;
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MHOMECTBA

3HaYeHnem nepemMeHHON MHOKECTBEHHOrO TUMNA ABAAETCA MHOMECTBO, KOTopoe
onpeaensaeTca c NOMOLLbIO KOHCTPYKTOPa MHOXKECTBa, NpeAcTaBasowero cobom
nepevyncieHne snemeHToB 6a3oBOro TMnNa B KBaZpaTHbIX CKOOKax.

Var
Setl, Set2 : set of Byte;
Set3 : set of 'a'..'f"';
X : Integer;

Begin
Setl := [3..10,12];
Set3 = ['a','d'];
X :=5;
Setl := [X+2,4,9];
Set3 := [];
Set2 := [9,7,9,4];
End.
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OMNEPALULNN HAA MHOXECTBAMMU
Setl =[0..3,6] Set2 =[3..9]
* — nepeceyeHme MHOKECTB, pe3yNbTaT COAEPHKUT INEMEHTbI, 0bmne ana obounx
MHo»KecTB (Setl * Set2 = [3,6]);

+ — 06beguHeHUEe MHOECTB, Pe3y/bTaT COAEPHKUT 3N1EeMEHTbI MEPBOr0 MHOXKECTBA,
AOMNONHEHHble HeJoCTaloWMMM anemeHTamm BToporo (Setl + Set2 = [0..9]);

- — Pa3HOCTb MHOMECTB, Pe3yNbTaT COAEPKMUT 31€MEHTbI MEPBOrO MHOMKECTBA,
KOTOopble He npuHaanexat stopomy (Setl - Set2 = [0,1,2]);

= —nNpoBepkKa 3KBUBa/IEHTHOCTH, BO3BpaLLlaeT True, ecnu oba MHOKecTBa
9KBUBA/IEHTHDbI,

<> —npoBepKa HeaIKBUBAJIEHTHOCTU, BO3BpPalLLaEeT True, ecnm mHOXKecCTBa
HESKBUBAJ/IEHTHDbI,

<= — NpPOBEpKa BXOXAeHUA, BO3BpaLlaeT True, ec/in NepBoe MHOXECTBO BK/IHOYEHO BO
BTOPOE;

>= — MpOBEepPKa BXOXAeHUA, BO3BpallaeT True, ec/iv BTOPOEe MHOMKECTBO BK/IHOYEHO B
nepsoe;

in — npoBepka npuHagnexHoctu (E in S), Bo3Bpaltaet True, ecnm 3Ha4yeHue E BxoguT B
MHOXeCTBO S 1 NnpuHaanexxmt 6asosBomy TNy sToro mHoxkectBa (3 in Setl = True,
2*2 in Set1 = False).
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MHOMECTBA
[Mpoueaypbl, NapameTPOM KOTOPbIX ABNAETCA MHOMKECTBO:

INCLUDE (S,!) — BKAtoYaeT HOBbIM 3/1IeMeHT | B MHOXKeCTBO S (BKAOYaeMbI 3/IeMEHT
NONXKEH NpuHagiexkaTb 6a30BOMy TMNY MHOXECTBA S).
EXCLUDE (S,I) — nuckntoyaet anemeHT | U3 MHOKecTBa S.

var
Setl : set of 1..10;
I : Byte;

Begin
Setl := [2,3,4];

Include (Setl,2*3) ;
for I :=1 to 10 do
if I in Setl then Writeln(I);
Writeln (SizeOf (Setl)) ;
Setl := Setl + [12];

End.
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CTPOKH

Tun String ncnonb3ytoTca AnAa 06paboTKM TEKCTOB U TPAKTYETCA KaK LLenoyKa
cMmBo10B. CTpOKa — AMHAMUYECKUIN (NepeMeHHOM AINHbI) MACCUB, COCTOALLIUI U3
CMMBO10B. MaKCMMaibHO BO3MOHaA AJ/IMHA CTPOKU 255 cmmBonoB. Tun
obbasnaetca Kak String[N], rae N - makcMmanbHOE YNCNO CUMBOIOB B CTPOKE.

——<:string:>

Var
S32 : String[32];
S255 : String[255]; {String}

\ 4

1Iejioe 6es
BHakKa

Begin
S32 := 'DTo cTpoka';
{ORD(S32[0]) — 10} MakcuMarsbHas ﬂTHa CTpPOKKn S32
0(1234567891011121314...32\
N AN J
S32[3] = 'a'; TeKyLlas ;:"IMHa CTPOKM He3aHs|T;| 4yacTb

S32 := S32 + "1,
End.
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MPOUEAYPLI N dYHKUWUWN ONA PABOTbl CO CTPOKAMUA

LENGTH (S : String) : Integer — Bo3BpaLlaeT A/MHY CTPOKK (PyHKLMA);

CONCAT (S1, S2,...,Sn : String) : String — Bo3BpalLL@aeT KOHKaTeHaUUIO (CansHMe) CTPOK
S1,...,Sn (byHKUMA);

COPY (S : String; Start, Len : Integer) : String — Bo3BpawaeT NnoACTPOKY AJIMHOM Len,
HaYMHaoLYyCcA ¢ no3mumnm Start ctpoku S (dyHKLMA);

DELETE (Var S : String; Start, Len : Integer) — ynanset n3 S noacTpoky AAnHOM Len,
HauyMHatowytoca ¢ no3uumm Start ctpokn S (npouenypa);

INSERT (SubS : String; Var S : String; Start : Integer) — BctaBasaeT B S noacTpoKy Subs,
Ha4ynHas ¢ no3nuunm Start (npoueaypa);

POS (SubsS, S : String) : Integer — uwieT BXoxKaeHue NnoacTpoku SubS B cTpoke S u
BO3BpaLL,AeT Homep nepBoro cmmsona SubS B S unm 0, echm SubS HeT B S (PyHKUMA);
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MPOLUEAYPbLI MPEOBPA3SOBAHNA

STR (X; Var S : String) — npeobpa3yeT uncnoBoe 3Ha4yeHue X B CTPOKOBOE S, BO3MOXKHO
3agaHne dopmata ana X ( Str(X:F:n,S), roe F — obwana wurpmrHa nons, n — KOAMYECTBO
CMMBOJIOB B APOOHOM YacTh AN1A Bel,eCTBEHHbIX YNCEN);

VAL (S : String; Var X; Var Code : Integer) — npeobpa3yeT cTpOKOBOEe 3Ha4yeHune S
(cTpoKy uMdp) B 3HaYEHNE YNC/IOBOM NepeMeHHOM (X — LLenioe Uan BewecTBEHHOE,
napameTp Code cogepxmUT HOMb, ecn NpeobpasoBaHKE NPOLUNO YCMELLHO, B
NPOTUBHOM CJly4ae OH COAEPKUT HOMEP NO3MLNK B CTPOKe, rae obHapyKeH
OWMBOYHBIN CMMBO/I, NPW 3TOM X HE MeHAeTCA).

Onepaunmn oTHOWeEHUA (=, <>, >, <, >=, <=):

Pe3ynbTaT - Nornyeckas KoHcTaHTa (True, False). CpaBHEeHWEe CTPOK BbINOAHAETCA
nocnenoBaTe/ibHO C/1eBa HANPaBO C Y4ETOM BHYTPEHHEN KOANPOBKM CUMBOIOB A0
NepBoOro HecosnagatoLLero CMmsona.

'‘aBcd' = 'ab' (pe3synbtat False);
'‘aBcd' > 'ab' (pe3ynbraT False);
'aBcd' < 'ab' (pesynbtat True).

CtpokoBble Tunbl Delphi Pascal: ShortString, ANSIString, String, WideString, PChar.
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COBMECTUMOCTb TUMNOB

Delphi Pascal TpebyeTt cobntogeHns npaBui COBMECTUMOCTM TUMOB B pAAE C/Iy4aeB:
NPM WCNONb30BaHWUM oONepaTopa MNPUCBaMBAHWUA, MPU BbINOJAHEHUM onepauui
OTHOWEHUA, NPU NOACTAHOBKE MEPEMEHHbIX MM 3HAYEHUI B BbI3OBbI NPOLEAYP U

GYHKUMIN U T.A.

[1Ba TMNa COBMECTMMbI, €C/IM OHWU TOXKAECTBEHHbl (MAEHTMYHbI). Tunbl cYMUTalOTCS
TOXAECTBEHHbIMU, eCNu:

1. OHKM onncaHbl BMecTe, 60 OAHUM U TEM }Ke MAEHTUPMKATOPOM TMNa:

Type
Tl = Boolean;
T2 = Boolean;
T3,T4 = array [1l..2] of Real;

2. Tunbl ONMUCaHbl KaK 9KBUBA/NIEHTHbIE

Type
Tl = array [1..2] of Real;
T2 = T1;
T3 = T2;
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COBMECTUMOCTb TUMNOB

Tunbl coBMecTUMbI (rapaHTUpyeT paboTy onepauuii OTHOLLIEHMUS, NOACTaHOBKY
3HaYeHUM NN NepeMeEHHbIX B NapameTpbl GYHKLKUIA U npoLeayp), ecnu:

* 06a TMNa ABNAIOTCA TOXKAECTBEHHbIMU;

* 06a TMNa ABNAOTCA BELEeCTBEHHbIMMU;

* 06a TMNa ABNAOTCA Ue/bIMU;

* OAMH TUN ABASIETCA NOAANAN30HOM APYroro;

* 0ba TMna ABNAOTCA NoAAMana3oHaMmM O4HOro U TOro e 6a3oBoro TMNa;

* o6a TMNa ABAAIOTCA MHOXeCTBaMM, COCTaBAEHHbIMU U3 OAHOMO U TOro e 6a30BOro
T™MNa;

* OAVH TUMN ABNSIETCA CTPOKOBbIM, @ APYroM CUMBOJIbHbIM UIU CTPOKOBbLIM;
* OAMH TUN ABASIETCS YKa3aTesiem, a APYroi ykasaTesiemM UN CCbIJTIKOM;

° 0ba TMNA ABAAKOTCA KAacCcamMu, CCbIIKAMM HA KAacc UAnM MHTepdencamu, npuyem
OAMH TUMN YHacneaoBaH OT APYroro;
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COBMECTUMOCTb No NPNCBANBAHUIO

MepemeHHoM X (Tvn T1) moxeT ObITb NPUCBOEHO 3HaveHue Y (tun 72) (t.e., X :=Y)
ecnu:

e 71 n T2 — TOXKAECTBEHHbIE TUMbI, N HE OAMUH He ABAseTcA ¢anaoBbIM TUNOM (MK
CTPYKTYPHbIM TUMOM, COAEPKALLMM KOMNOHEHT C $alN0BbIM TUNOM);

* 71 n T2 — coBMecTMMble Tunbl (B CMbIC/1e, PACCMOTPEHHOM paHee), oTHocAwMeca K
NOPAAKOBbLIM, U 3HAaYE€HMA TUMNa 72 nonagatoT B AMaNa30H BO3MOXHbIX 3Ha4YeHUmn T1;

71 n T2 — BeleCTBEHHble TUMbl M 3HA4YeHUA Tuna 772 nonagatT B AMana3oH
BO3MOHbIX 3HaYeHun 71;

e 71 — BewWwecTBeHHbIN TUN, T2 — LeNOYUC/IEHHbIN TUM;
® [1wn [2—CTpOKOBbIe TUTMblI;
® 71— CTPOKOBbIN TUN, T2 — CUMBOJIbHbIN TUM;

e /1 n 12 coBMeCTUMble MHOMXeCTBa W BCe 4/ieHbl 3HAaYeHMA MHOXecTBa Tuna /2
nonagatoT B AMana3oH BO3MOXKHbIX 3HAYeHUN T1;

e [1n 2 coBmecTUMble agpecHble TUMblI;

e 71 n T2 oba ABNAIOTCA K/AaccaMu, CCbIJIKAMM Ha Kaaccbl UAN nHTepdencamu, npu
3TOM [2 yHacnepnosaH ot [1;
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ABHOE MNMPEOBPA3SOBAHWME TUMNOB

1. MoxeT 6bITb peasiM30BaHO NOCPEeACTBOM MCMNO/Ib30BaHUA CneunasibHbiX QYHKLUNN:
TRUNC(x) — npeobpasyeT 3HayeHMe BeLLeCTBEHHOrO TMNAa B 3HAYEHME LLeN1oro TUna,
oTOpacbiBas APOOHYIO 4aCTb;

ROUND(x) — npeobpa3syeT 3HayeHmne BELLECTBEHHOIO TMMNA B 3HAYEHME LLeIoro TMna,
OKpYyrnaa ero Ao 6amxKanwero Uuenoro;

ORD(x) — npeobpa3yeT 3Ha4YeHMe NOPAAKOBOro TMNA B €r0 HOMep;

CHR(x) — npeobpasyeT Koa cMmBOaa B CaM CUMBOA U Ap.

2. Npu npusBefeHNM TMNA NEPEMEHHOM MCcnosb3yeTca GYHKLMA, KOTOpasa coBnaaaeT ¢
MMEHEM TUMNa, K KOTOPOMY J0/13KHa bbITb NpuBeaeHa nepemeHHasn. Heobxoanumo
PAaBEHCTBO AJ/IMH BHYTPEHHEro npeactaBaeHnsa B namsaTv oboux TMMnos.

Type M2Word = array [1l..2] of Word;
M4Byte = array [1l..4] of Byte;

Var V1l : M2Word; V2 : M4Byte;
V3 : LonglInt; V4 : SmallInt;

Begin e ~
V3 := 256:; 90000000 00000000V00000001 OOOOOOOQ
V1 := M2Word (V3) ; . ng 2>6 )
V2 := M4Byte (V3); V1[2] = V1[1] 256

V4 := SmalllInt (Vl [1] ) ’ nd. \ V2[4] 0 V2[3] 0 V2[2] 1 V2[1] 0/
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HEABHOE NMPEOBPA3SOBAHWNE TUTTOB

1. Mpwn HecoBNageHUM TUNOB NPaBOM U JIEBOW YacTEN onepaTopa NPMUCBanBaHUA ANA
COBMECTMMbIX TUNMOB aBTOMATM4YECKM BbINOJHAETCA HeABHOe npeobpa3oBaHme
pe3y/ibTaTa BblparKeHua K TUNy NnepemMeHHOM, yKa3aHHOM B NpaBoM YacTu (Hanpumep,
aeneHne uenbix Yyncen — Extended).

2. Mpouncxoaunt, ecam ogHa M Ta e 061acTb NAaMATU NONEPEMEHHO TPAKTYeTCA KakK
coaeprkallaa gaHHble TO OAHOro, TO APYroro Tuna (coBmelleHmne B NaMATU AaHHbIX
pPa3Horo TMna).

CoBMeLlLEHME AAHHbIX B MAaMATU, B YaCTHOCTU, BO3SMOKHO NMPU pasmeLleHnn JaHHbIX
PA3HOro TMna no ogHoOMy U ToMy *Ke abcontoTHOMy agpecy. na pasmeLLeHmns
nepemMeHHOM Mo Hy>XHOMY abCcoNtoTHOMY aZpecy OHa ONUCbIBAETCA C NOC/eayowen
CTaHAapTHOM anpeKkTuson Absolute, 3a KOTOpoOM NomeLaeTca MMA paHee
onpeaesieHHON NepemMeHHOMN.

Var
Real;
array [1l..2] of Integer absolute x;

<X
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