lnasa 7. CTPYKTYPUPOBAHHbDIE TUIbl AAHHbIX

=  OpraHunsauusa TMNOB AaHHbIX

= MaccuBsbl

= 3anucu, onepaTtop npucoeanHeHUs

= MHoXecTBa, onepauun Hag MHOXeCTBaMM

=  CTpOKM, CTaHAApPTHbIE npoueaypbl U PYHKUUM,
paboTtalowme co cTpoKkamm

= CoBMeCcTMmocCTb TUNOB

= flBHOe n HeABHOe npeobpasoBaHue TMNOB
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MACCWBbI

Maccus — ynopagovyeHHaA COBOKYNHOCTb OAHOTUNMHBIX AadHHbIX.

TUII TUII
array [ 5 —- ] of —
MHIOeKCca BJIeMeHTa
‘II'

<TUN UHAEKca> — NtoboN NopAAKOBLIA TUM, Pa3Mep KOTOPOro He npesbliwaeT 2 [6anT

Type
Vector = array [1l..3] of Real;

Var
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 anemeHTa> maccma — ntobon gonyctumobit B Delphi Pascal Tun Kpome danna (8
TOM YucC/e U APYron maccus).

MHoromepHble MaccuBbl:
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

[lpucBanBaHME MACCUBOB:

var

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

a := b;
End.

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

var
Mas3D = array [1..1000,1..1000,1..1000] of Integer;

Mpn KOMNUAALMN B peskume, 3agaBaemom Kaouom {SR+}, byaet nposepaTtbea
NPUHAANEKHOCTb 3HAaYEHUA NHAEKCA 0OBABNEHHOMY AMANA30HY, U B CAyYae
HapyLweHna rpaHunL, byaeT BblagaHO coobuieHne 06 owmnbKe.
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ANHAMWYECKUE MACCHUBbI

a : Real;
N,i : Byte;

N :=5; {a > 0}
SetLength(a,N) ; {a > (0,0,0,0,0)}
i:=0 N-1
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)}

[MepemeHHas TMNa AMHAaMUYECKOro MaccmBa — 3TO YKasaTe b (3HayeHue — agpec).
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3ANNCH

3anucb — CTPYKTYpa AaHHbIX, COCTOALLAA U3 PUKCMPOBAHHOIO YMC/1a PAa3HOTUMHbIX

KOMMNOHEHT, Ha3biBae€MbIX Nosiamm sanumcm
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Type
Data = record
X, Y : Integer;

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

Monem 3anmncm moxKeT bbiTb Apyran 3anuch (BAOKEHHbIE 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 NPUCOEONHEHUA

A

_ nneHTndOMKaTO
with | 1A ¢ P {EE}—»onepaTop
( > sanucu/nonst
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with D do
begin
R.RX := 2;
with R do
RZ := 'f';
end;
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MHOMECTBA

— 3TO CTPYKTYPUPOBAHHbLIN TUN AAHHbIX, NPeACcTaBAAOLWMNA cobon
HEeynopaA404YEHHYIO COBOKYMHOCTb HEMOBTOPAOLWMXCA 31eMeHTOB. Konnyectso
3/1eMEHTOB, BXOAALLMX BO MHOXECTBO, MOXeT MeHATbCA B npeaenax ot 0 o 256
(MHO»KecTBO MOXeT ObITb NYCTbIM).

6as0OBM
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;



MHOMECTBA

3HaYeHnem nepemMeHHON MHOMKECTBEHHOrO TUMNA ABAAETCA MHOMKECTBO, KOTopoe
onpeaensaeTca c MOMOLLbIO KOHCTPYKTOPa MHOXKeCTBa, NpeAcTaBasowero cobom
nepevyncieHne anemeHToB 6a3oBOro TMNa 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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ONMEPALUNN HAL MHOXKECTBAMMU
Setl =[0..3,6] Set2 =[3..9]

* — nepeceyeHme MHOKECTB, pe3yNbTaT COAEPHKUT INEMEHTbI, 0bmne ana obounx
MHo»KecTB (Setl * Set2 = [3,6]);

+ — 06beguHeHNEe MHOMECTB, Pe3y/bTaT COAEPHKUT 3N1eMEHTbI MEPBOr0 MHOXKECTBA,
AOMNONHEHHble HeAoCTaloWMMM anemeHTamm BToporo (Setl + Set2 = [0..9]);

- — PA3HOCTb MHOMECTB, Pe3yNbTaT COAEPHKMUT 31€MEHTbI MEPBOrO MHOMKECTBA,
KOTOopble He npuHaanexat stopomy (Setl - Set2 = [0,1,2]);

= —NpoBepkKa saKBMnBasieHTHOCTH, BO3BpaLlaeT True, ecnu oba MHOKecTBa
9KBUBA/IEHTHDbI,

<>—TpoBepKa HeE3KBMUBAJIEHTHOCTHK, BO3BpaLlaeT True, ecnm mHOXKecCTBa
HE3KBUBAJIEHTHDbI,

<= — NpoBepKa BXOXAeHUA, BO3BpaLLaeT True, ecim nepBoe MHOXKECTBO BK/IIOYEHO BO
BTOPOE;

>= — IpOBEpKa BXO¥AeHNA, BO3BpaLlaeT True, ec/iv BTOPOe MHOMKECTBO BK/OYEHO B
nepsoe;

in —npoeepka npuHagnexHoctu (Ein S), Bo3Bpalaet True, ecnm 3HayeHme E BxoanT B
MHOXeCTBO S 1 NnpuHaanexxmt 6asosBomy TNy aToro mHoxkectBa (3 in Setl = True,
2*2 in Set1 = False).
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MHOMECTBA
[Mpoueaypbl, NapameTPOM KOTOPbIX ABNAETCA MHOMKECTBO:

— BKJ1tOMaeT HOBbIN 3/1eMeHT | B MHOXKecTBO S (BKAtOYaeMbli 31eMeHT
[IO/IKEH NpUHagnexatb 6a3oBoMy TUNY MHOMKecTBa S).
— UCKNtOYaeT anemeHT | us mHoxkecTtsa 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 ncnonb3ytotrca ana o6paboTKM TEKCTOB M TPAKTYETCA KaK LLeNoYKa
CMMBOJIOB. — AMHAMUYECKMN (NnepeMeHHON ANNHbI) MacCUB, COCTOALMMN U3
CMMBO10B. MaKCMMaibHO BO3MOXKHAA AJ/IMHA CTPOKU 255 cmmBonoB. Tun

obbasnaetca Kak String[N], rae N - makcMmasnibHOE YNCNO CUMBOIOB B CTPOKE.

-—{:string:>

1mejioe 6es
BHakKa

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

Begin
S32 := 'DrTo cTpoka';
S32[3] := 'a';
S32 := S32 + 't
End.
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MPOLUEAYPLI N dYHKUWUWN ONA PABOTbl CO CTPOKAMUA

LENGTH (S : String) : Integer — Bo3BpaLlaeT A/MHY CTPOKU (PyHKUMA);

CONCAT (S1, S2,...,Sn : String) : String — BO3BpalLL@eT KOHKaTeHaUUto (chnsaHue) cTpok
S1,...,Sn (byHKUMA);

COPY (S : String; Start, Len : Integer) : String — Bo3BpawWaeT NnoACTPOKY AJINHOM Len,
HaYMHaoLWYyCcA ¢ no3mumnm Start ctpoku S (dyHKLUMA);

DELETE (Var S : String; Start, Len : Integer) — yganaeT U3 S noaCcTpoKy A/IMHOM Len,
HauyMHarLWwyca ¢ no3numm Start ctpokm S (npouenypa);

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

POS (SubS, S : String) : Integer — uweT BXoXKAeHue NnoacTpoku SubS B cTpoke S u
BO3BpaLL,AeT Homep nepBoro cmmaona SubS B S unm 0, echm SubS HeT B S (PyHKUMA);
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MPOUEAYPbLI MPEOBPA3SOBAHNA

— npeobpasyeT YMcioBoe 3HaYeHME X B CTPOKOBOE S, BOSMOXHO
3agaHne dopmata ana X ( Str(X:F:n,S), roe F — obwan wurpmrHa nons, n — KOAMYECTBO
CMMBO/IOB B APOOHOM YacTn AN1A BELLECTBEHHbIX Yncen);

— npeobpasyeT CTPOKOBOE 3HaYeHue S
(cTpOKY UMdp) B 3HAYEHNE YNC/IOBOM NepemMeHHOM (X — LLenoe nan BewecTBEHHOE,
napametp Code coaepunT HOMb, ecnm NpeobpasoBaHMe NPOLINO YCMNELHO, B
MPOTUBHOM C/ly4ae OH COAEPKUT HOMEP NO3NLUKU B CTPOKE, rae oObHapyKeH
OWMBOYHBIN CMMBO/I, NPWN 3TOM X HE MeHAeTCA).

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

Pe3ynbTaT - Nornyeckas KoHcTaHTa (True, False). CpaBHeHWEe CTPOK BbINOAHAETCA
nocnenoBaTe/ibHO C/1eBa HANPaBO C Y4ETOM BHYTPEHHEN KOANUPOBKU CUMBOOB A0
NepBoOro HecoBnagatoLLero CMmsona.

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

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



COBMECTUMOCTb TUMNOB

Delphi Pascal TpebyeTt cobntogeHns npaBui COBMECTUMOCTM TUMOB B pAAE C/y4aeB:
NPM WCNONb30BaHWUM oONepaTopa MNPUCBaMBAHWUA, MPU BbINOJAHEHUM onepauuni
OTHOWEHUA, NPU NOACTAHOBKE MEPEMEHHbIX MM 3HAYEHUI B BbI3OBbI NPOLEAYP U

GYHKUMM U T.A.

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

OHM onucaHbl BMecTe, AM60 OAHUM U TeM XKe NaeHTUPUKaTopom Tuna:

Type
Tl = Boolean;
T2 = Boolean;

T3,T4 = array [1l..2] of Real;

Tunbl ONNCaHbl KaK SKBMBA/IEHTHbIE

Type

Tl array [1l..2] of Real;
T2 T1;
T3 = T2;



COBMECTUMOCTb TUMNOB

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

oba TMna ABNAIOTCA TOXKAECTBEHHbIMU;

oba TMNa ABAAIOTCA BELLEeCTBEHHbIMU;

oba TMna ABNAIOTCA LeNblMU;

OAWH TUMN ABNAETCA NOAANAN30HOM APYroro;

oba Tuna ABNAIOTCA NoAAMana3soHaMm O4HOro U Toro ke 6a3oBoro TUNa;

oba Tnna ABNAIOTCA MHOMECTBaMU, COCTaB/IEHHbIMM U3 OAHOIO U TOro e 6a3oBoro
TMNa;

OAMH TUMN ABNSIETCA CTPOKOBbIM, @ APYrOM CUMBOJ/IbHbIM UU CTPOKOBbLIM;
OAMH TUN ABNAETCA YKasaTeNiem, a APYroi yKkasaTeniem Uan CCbiNKOM;

oba TMna ABNAKOTCA K/1aCCaMM, CCbIZIKAMM HA KaacC Uan uHTepdencamm, npuyem
OA4WMH TMN YHacnedoBaH OT APYroro;



COBMECTUMOCTb No NPNCBANBAHUIO

MepemeHHon X (Tvn T1) moxeT ObiTb NPUCBOEHO 3Ha4veHue Y (tun 72) (t.e., X :=Y)
ecnu:

71 n T2 — TOXAECTBEHHble TUMbl, U HE OAUH He ABnAeTca GanmnoBbiM TUNOM (MK
CTPYKTYPHbIM TUMOM, COAEPKALLMM KOMNOHEHT C $alN0OBbIM TUNOM);

71 wn T2 — cOBMEeCTUMbIe TUMbI (B CMbIC/Ie, PaCCMOTPEHHOM paHee), oTHocALWMeCa K
NOPAAKOBbLIM, U 3HAYE€HMA TUMa /2 nonagatoT B AWaNa30H BO3MOXHbIX 3Ha4YeHUmn 11;

Tl wn T2 — BeleCcTBEHHble TUMbl M 3HA4YeHMA Tuna 77 nonagarT B AMaNa3oH
BO3MOHbIX 3HaYeHun 71;

1 — BewWwecTBeHHbIN TUN, 72 — ULeNoYUC/IEHHbIN TUM;
I'1wn T2 —CcTpOKOBble TUNblI;
1 — CTPOKOBbIN TUN, T2 — CUMBOJIbHbIN TUM;

Il v T2 coBMmeCTUMble MHOXeCTBa M BCe Y/ieHbl 3HAa4YeHUA MHOXXecTBa Tuna [2
nonagatoT B AMana3oH BO3MOXKHbIX 3HaYeHUn T1;

Il n T2 coBmecTUMble agpecHble TUnbl;

71 n T2 oba ABNAIOTCA K/IacCaMM, CCbIIKAMM Ha Kaaccbl UAn nHtepdpemncamu, npu
3TOM /2 yHacnepnosaH ot [1;

19
[n. 7. CTpyKTypMpOBaHHbIE TUMNbI AAHHbIX



ABHOE MNMPEOBPA3SOBAHWME TUMNOB

MoeT 6bITb peasM30BaHO NOCPEACTBOM UCMOAb30BaHMSA cneunanbHbIX GYHKLNNA:
— npeobpasyeT 3HaYeHMEe BeLWEeCTBEHHOro TUNa B 3Ha4YeHMe LUenoro Tuna,
oTOpacbiBas APOOHYIO 4aCTb;
— npeobpasyeT 3HaYeHMe BeLEeCTBEHHOro TUna B 3Ha4YeHMe LUenoro Tmna,
OKpYyrnaa ero Ao 6amnxKanwero uenoro;
— npeobpa3syeT 3HaYEeHME NOPAAKOBOrO TMMNA B €r0 HOMEP;
— npeobpasyeT Kog CMMBO/1Ia B CaM CUMBOA U Ap.

Mpy Np1BeAEHUN TUNA NEePEMEHHON UCnonb3yeTcs PyHKUMSA, KOTopana coBrnagaeT C
MMEHEeM TUMNa, K KOTOPOMY J0/1KHa bbITb NpuBeaeHa nepemeHHan. Heobxoanumo
PaBEHCTBO AJ/IMH BHYTPEHHEero npeactaBaeHnsa B namsaTv oboux TMMnos.

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

Var V1l : M2Word; V2 : M4Byte;
V3 : LongInt; V4 : SmallInt;
Begin
V3 := 256 00000000 00000000 00000001 00000000
V1 := M2Word(V3) ; LELFE
V2 := M4Byte (V3); Vi =0 V1[1] = 256
V4 := SmallInt(V1[1l]); End. V2[41=0 V2[3]=0 V2[3]=1 V2[1]=0
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HEABHOE NMPEOBPA3SOBAHWNE TUTTOB

Mpwn HecoBnageHMU TUMOB NPABOMN M 1IEBOM YacTeN onepaTopa NpUcBanBaHUA ANS
COBMECTMMbIX TUNMOB aBTOMATM4YECKU BbINOSHAETCSA HeABHOe npeobpa3oBaHme
pe3ynbTaTa BblparKeHUa K TUNy NnepemMeHHOM, yKa3aHHOM B NpaBoM YacTu (Hanpumep,
aeneHue uenbix yncen — Extended).

MponcxoanT, ecnm ogHa M Ta ke 061acTb NaMATM NONEPEMEHHO TPaAKTYeTCA KaK
coaeprkallaa gaHHble TO OAHOro, TO APYroro Tuna (coBmelleHmne B NaMATU AaHHbIX
pPa3Horo TMna).

CoBMelLEeHME AAHHbIX B MAaMATU, B YaCTHOCTU, BO3MOXKHO NMPU pasmeLleHnn JaHHbIX
Pa3HOro TMna no ogHoMy U Tomy e abcontoTHOMy agpecy. na pasmeLleHuns
nepemMeHHOM Mo Hy»XHOMY abCcontoTHOMY agpecy OHa ONUCbIBAETCA C NOC/eAyoLWen
CTaHAapTHOU anpeKkTusoun Absolute, 3a KOTOpoOM NomeLaeTca MMA paHee
onpeaesieHHON NepemMeHHOMN.

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

<X



