*Maccuebl. OnpeaeneHue,

onucaHue, pasmelleHHne
B MAMATM,
MCNOJIb30BaHUE

Jlekumnsa 8



Maccus npejactaBnseT  Cob60M  COBOKYMHOCTb  AAHHbIX
(3NeMeHToB) 00HO20 muna C obwum ANA BCEX 3S/IEMEHTOB
UMEHEM.

DNEeMEHTblI MacCMBa NPOHYMEPOBAHbI, 1 0OPaTUTBLCA K KarKAOMY
M3 HMUX MOXKHO MO HOMepy. HomMepa 3/1eMEHTOB MacCUBa MHa4e
Ha3blBalOTCA UHOeKcamu.

XapaKTepPUCTUKM MacCHBa:

° TMN — obwWuU TMN BCEX 3JIEMEHTOB MAaCcCHMBA;
® pasMepHOCTb (paHr) — KoJiu4ecmso UHOeKCOB MAaCCMBa;

® AMana3oH M3MEHeHMA MHAEKCa (MHAEKCOB) — onpeaenser
KoJiu4ecmaso 3/1eMeHmos8 8 Maccuse.



OOHOMEpHbIli mMaccus — 3TO MACCMB, B KOTOPOM 3JIEMEHTbI
HYMEpYTCA OJHMM MHAEKCOM.

Ecan B MaccuBe xpaHUTCcA mabauya 3HavyeHUU (mMampuuya), T0
TakOM MaCCMB Ha3blBa€TCA OBYMEPHbIM, A €ro 3/1IEMEHTHI
HYMEpYITCA d8YMA UHAEKCAMU — HOMEPOM CMPOKU U cmoabua
COOTBETCTBEHHO.

[lpM 06pallEHMM K I/IEMEHTY MACCMBA MHAEKC YKa3blBaeTCs B
KB8adpamHbIX CKOBKaxX Mocse MMEHM MAcCcMBa.

Hanpumep, a[3], c[1,2].

B namsaTM KomrbloTepa BCE 3/1EMEHTbl MAacCMBa 06A3aTe/IbHO
3aHMMAalOT OJHY HENpepbiBHYI 06/1acTb (MAaccmB), OTClJa M
MPOM30LLJIO 3TO Ha3BaHMe. /1ByMepHble MACCMBbI
pacrno/iaratloTcs B MaMsTH MO CTPOKAM: CHA4va/la BCE 3JIEMEHTbI
NepBoM CTPOKMU, 3aTEM — BTOPOMU U T. A.



*OnMcaHue MacCUBOB

JNIEMEHTbl MaccMBa MOryT MMETb Jl060M TMM, MHAEKCbl —
NOpPSAKOBbIM TUM, Yallle BCEro AMAnasoH.

CaM MaccmB — 3TO mun, onpeaeﬂ,qublL‘] noJsibsoedmeJsieM Ha
OCHOBE THIMNa €ero >3JIeMeHToB U TUMNa UHOEKCOB. nO3TOMy
UMEIKTCA ABa OCHOBHbIX cnoco6a onncaHMs MaccmBa:

® CHaY4ajzia onucaTb TUMN MacCKMBa B pa3aensie onmcaHma TMnoB, a
3aTEM OlnCaTb NeEpPEMEHHYIO 3TOIo TUIAQ,

® onucatb MaccuMB HenocpeacTBeHHO B pa3jesie onMcaHud

nepemMeHHbIX. B 3ToM ciyvyae mcnonb3yeTcs aHOHUMHbIU, T.
e. 6e3bIMAHHbIN TUI.



*MpepBapuTenbHOE onMcaHUe
TMNa MaccmBea

[lpedsapumesibHOe onucaHue muna CYMTaeTcs 60see CTPOrmm
CNOCO60OM OMMCaHMS MACCMBA. Takoe ornucaHMe HeobxoAMMmo,
HanpumMep, Mpu MCNosb30BaHMM MMEHM MacCMBa B Ka4decTBe
napameTpa npoueaypbl M1 PyHKLMM.

Hanpumep, BOT KaK BbIrAAAUT  ONUCAHME  OAHOMEPHOIO
MaccuBa:

type

MMaTuna = array[ HuxHasalpaHuua .. BepxHaalpanuuya ] of
TUNINEMEHTOB;

var
UmaMaccuBa : UMaTuna;



OnucaHue MaccMBOB JpPYrMx pPa3MEPHOCTEM BbIMNOJIHAETCA
aHaJIOrMYyHO, HANpUMEp A/ IBYMEPHOro MaccmBa:

type
UMaTuna = array [ HwxkHaalpUHaekcal .. BepxHasal pMHaeKcatl,
HuxHaal pHaekca? .. BepxHaal pUHaekca? | of TundnemMeHTos;

var

UmaMaccuBa : UMaTuna;

[IpuMmep:

type

matr = array [1..5, 1..6] of real;

var

m: matr; {matrix - UM nepeMeHHoM, matr —mMmsa ee Tuna}



*OnucaHue MaccmBa B pa3fesnie VAR

Cambli MPOCTOM M KOPOTKMM CMNOCO6 OMMCaHMS MaccuMBa — 3TO
06bABUTb NMEPEMEHHYIO B pa3/iefie ONMCAHUA NepeMeHHbIX var. B
06LlEM BMAE ONUCAHME BbIFISAUT TaK:

O /4219 OAHOMEPHOIo MaccmBa:

var MmaMaccuea: array[HuxHAaAal paHmua..BepxHaal paHuua] of
TnnonemMeHToB;

Hanpumep:
var a: array[1..100] of integer;{ 100 aneMeHTOB — UeNble YHUCaa }
O AnA ABYMEPHOro Maccmaa:

var UMaMaccusa:array[HuvxHaal pUHaekct..BepxHaal piHaeKkct,
HuxxkHaal pHaeKc?2. .BepxHaal pUHaekc2] of TundnemeHToB;

Hanpumep:

Var b:array[1..10, 1..10] of real;{matpyuya 10 Ha 10 wu3
BELLUECTBEHHbIX YMcen}



Cnedyem 3Hameo:

® rpaHMuLbl M3MEHEHMS MHAEKCA JOJIKHbl OblTb KOHCTaHTaMM.
Henb3a ucnonb3oBaTb MEPEMEHHbIE MPU OMNUCAHMU TPaHUL
MaccuBa, T. K. NamATb NOJ MacCMB A0JIXKHA ObiTb BblAENEHA
do Ha4yana BbINOJIHEHUS NpPo2pamMMmbl, A NEPEMEHHbIE
NoJly4atoT 3HAYEHUA NPU BbINOJIHEHUU NPO2PAMMBI;

® BEPXHIO FpaHULY MHAEKCA 06blYHO ONpeaensatT UCXOAA M3
MAKCMMA/ZIbHO  BO3MOXKHOIO  KO/IMYECTBA J/IEMEHTOB B
MACCMUBE;

® MOCKOJ/IbKY B KQ4eCcTBe MHIEKCOB UCMONb3YIOTCSA NEPEMEHHbIE
M BblpayK€HMS, TO BO3MOXKHA CMTyalMs BbiXoJa MHAEKCa 3a
rpaHULbl MAcCHMBa.

Hanpumep, ecsimt MaccmB a onmcaH Kak var a: array [1..100] of
integer, 10 Ob6pauweHne K a[i] npu i, paBHom 0 wmam 200,
O3Ha4vaeT BbIX0J MHAEKCA 3a rpaHMuy Maccuba. OwmbKa BbixoAa
MHAEKCA 3a rpaHuLbl BblJaeTcA, TOJIbKO €C/M BKJ/IlOYEHA AU

~ P~ -



* leMcTBUA HaJ MacCUBaAMM

Hag MaccMBOM Kak LEeJibIM [I0MYyCKaeTCsa TOJIbKO OfHa onepauums
— MAaccKmBbl, MAEHTUYHbIE MO CTPYKTYpe, T. €. C OAMHAKOBbIMMU
TUNAaMM MHIEKCOB WU 3JIEMEHTOB, MOTYT 6biTb OnepaHJamMM B
ornepaTtope npMcBamMBaHM.

HaanMep, ec/M a U b aBnawTca MMeHaMM MacCUBOB oAHOIo
THNa.

type mas = array[1..100] of integer;
type vec = array[1..100] of integer;
var a,b: mas;

C: Vec;

TO pa3peleHo npucBamBaHue: a:=b;. B aTomM cny4yae maccuB a
6yaeT npeacTaB/iTb CO60M TOYHYKO KOMMKO MaccuBa b.
[lpcBanBaHMEe a:=C; 3anpelieHOo U BbI30BET COobOLWEHME 00
owmbKke Type mismatch (HecootBeTcTBME TUMOB).



Mo}XHO npucBamMBaTb OJHOM CTPOKE [IBYMEPHOro MaccuBa
3HaY€HMS OJHOMEPHOro MaccuBa M HaobopoT. Hanpumep:

type
TVec = array[1..10] of integer;
TMatrix = array[1..10] of TVec;
var
a: TMatrix;
b: TVec;
begin
b:=a[5];
end.

JTa onepauua MCnosib3yeTcsa A0BOJIbHO peaKko. [opasgo vaile
NPUXOAUTCS 06pabaTbiBaTb MACCUB NOC/AEA0BATE/IbHO, S/IEMEHT
3@ 3JIEMEHTOM, UCMOJIb3YS LUKIbI.



*3ano/iIHeHMe MaccMBa AaHHbIMM

3ano/HEHME MacCMBa  MOXHO  BbIMOJHUTL  CAeAYIOLWMMU
Cnocobamum:

® BBOAOM 3HAYEHWMM 3/IEMEHTOB C KJlaBMATYpbl;
° NpuUCBaMBaHWEM 3a4aHHbIX UM C/TYHaMHbIX 3HAYEHMM;

® CYMUTbIBAS 3HAYEHMA dNEMEHTOB M3 damna.

B nt06oM cayyae Anda 3anosIHEHMA MacCUBa MCNOJIb3YeTCA UUKII.
Hanbonee ypobeH uumkn for, npuyem AN MHOFOMEPHbIX
MaCCUBOB NPUMEHSAIOTCA BJI0XKEHHbIe UUK/bI.



Hanpumep, BBOJ C K/1laBMaTypbl MOXKET BbIrNA4€Tb TaK:
OZIHOMEPHbIM MACCUB:
writeln(‘Beeaute pasamMepHOCTb MaccuBa’);
readln(n);
for i:=1 ton do
begin
writeln(‘BeBegute *, i, ‘-1 3nemMeHT MaccmBa’);
readln(a[i]);
end;

/loBO/IbBHO 4aCcTO MacCMB  3anoJIHAETCA Np4  MOMoLM
MPUCBAMBAHUA DNEMEHTAM OMpeAENEHHbIX WAW  CAyYaUHbIX
3Ha4YeHuM. Hanpumep, dparMeHT nporpamMmbl 3anoJIHEHMS
OJHOMEPHOr0 MaccMBa X M3 N 3JIEMEHTOB CJIyYaMHbIMM
ymncinamum B amanasoHe ot 0 ao 10 BbIrnagmMT TakK:

randomize;
for i:=1 to n do x[i]:=random(11);



*BbiBOA 3/1IEMEHTOB MaccMBa

Hanpumep, 3anuMwemM BbIBOA OAHOMEPHOro MaccuBa M3 N
SJ1IEMEHTOB.

O B cTonbeu:

for i:=1 to n do writeln(a[i]);

O B OAHY CTPOKY, Yepe3 npoben-pasgenurenb:
for i:=1 to n do write(a[i], ' '); writeln;

O WAM C 33JaHMem dopmarta, rAe noj KaAblM S/IEMEHT
OTBOAMTCA 4 NO3ULMMA:

for i:=1 to n do write(a[i]:4); writeln;



*06paboTKa 0AHOMEPHbIX MAaCCUBOB

PaccMOoTpMM  TUMNOBbIE 33JayM 0OpPabOTKM Ha NpUMepe
OJHOMEPHbIX MaccuBoB. /Zlna MacCMBOB APYrMx pa3MepHOCTEU
NMPUMEHAIOTCA aHaJIorM4YHble aZIfOPUTMbl, KOTOpblE HECKOJIbKO
YCNIOXHAITCA MCMNOJIb30BaHUEM BIOXKEHHbIX LIMKJIOB.

YCNoBMMCA, YTO B MaCCMBE a COAEPXKMTCA N 3/IEMEHTOB. Haja n
3/IEMEHTAaMM MACCUBA A BbIMNOJIHMM CAEAYIOLIME AEUCTBUA.

1. BolumcneHne cymmsbl SN1€MEHTOB:

s:=0;

for i:=1 to n do s:=s+a[i];

2. BblumMcneHue npoussedeHUA 3N1eMEHTOB:
s:=1;

for i:=1 to n do s:=s*a[i];



3. [oacyer Ko/iM4YecTBa ISNEMEHTOB, YAOBNAETBOPSIOLMX
KaKOMY-/IM60 YyC/I0OBUIO  (Hanpumep, MNoACYET KOJMYecTBa
YeTHbIX YMCEN B LIEeI0OYMC/IEHHOM MACCUBE):

k:=0;
fori:=1tondo
if a[i] mod 2=0 then k:=k+1;

4. [louCK 3/1eMeHTa C 3aaHHbIM 3HaYeHueM. HanTtm anemeHT —
3TO 3HAYUT BbIACHUTbL €ro HOMEP B MaccumBe (HampuMmep,
HaMJeEM HOMEP MEPBOro HY/JEBOr0 3JIEMEHTA MaccmBa a. Ecau
TakKMX DJ/IEMEHTOB HeT, TO BblBedeM COOTBeTCTBylolUlee
cooouleHme).

i:=0; { HoMep 3n1eMeHTOB MaccuBa }
repeat
i:=i+1;
until(a[i]=0) or (i=n) ;
if a[i]=0 then writeln('HoMep nepBoro Hynesoro 3n-ta ',i)
else writeln('Takux anemMeHTOB HeT');



5. [NOMCK MaKCMMa/IbHOIro 3/IEMEHTA U ero HOMEPa.

[lepeMeHHas max XpaHMT 3HaYEeHME MakCcMMyMa, k — ero Homep
B MaccumBe:

max:=a[1];
ki=1;
fori:=2 ton do
if a[i]>max then
begin
max:=a[i];

k:=i; { 3anoMMHaeM 3Ha4YeHue U HOMEepP dJIEMEHTA,
KOTOpbIM 60/1bllie BCceX npeablayLimx}

end;



6. I3MeHeHMe 3Ha4YeHUM 3/1IEMEHTOB.

HanpuMep, nycTb B MacCMBE a XpaHATCA 3apnaaTtbl n
COTPYAHMKOB. TeM COTpyAHMKaM, Y KOTOPbIX 3apn/iaTa MeHbLUe
MMHUMAJIbHO BO3MOXHOM CYMMbl, MOAHMMEM 3apn/aTy /Ao
3TOr0 MMHMMAJIbHOI0 3Ha4YeHMA minzp.

for i:=1 ton do
if a[i]<minzp then a[i]:=minzp;



[prmep. [losb3oBaTesib BBOAUT KOJIMYECTBO Yy4alluxca B
rpynne u nx oueHku. Onpeaenmtb cpeH1i 6ann no rpynne.

type
mas=array[1..30] of integer;
var a:mas; 1i,n,s:integer; sr:real;
begin
writeln(‘BeBeaute KoimyecTtBo y4vawmxcsa');
readln(n);
s:=0;
for i:=1 to n do
begin
writeln(‘BeBeaute oueHky ’,i,’-ro yyauwerocsa’);
readln(a[i]);
s:=s+a[i];
end;



Sr:=s/n;

writeln(‘CpeaHnmn 6ann no rpynne ’sr:3:1);
readln;

end.



*Cxema lNopHepa

Cxema [opHepa — a/IfOpPUTM  BbIYMUCJIEHUA 3HAYEHMUS
MHOro4Y/IeEHa, 3arMMCAHHOrO B BMAE CYMMbl MOHOMOB, MpU
3a/laHHOM 3HAYE€HMU NEPEMEHHOM.

OnucaHune anropmtma
3aAaH MHorouseH P(x):

Plz) = ap+ a1z + apx” + azz” + ... + a,2", a; ER
[lycTb TpebyeTcA BbIYMC/IUTb 3HAYEHME AAHHOMO MHOroYJIeHa

Npu PUKCMPOBAHHOM 3HAYEHWMM X = X,. lpeacTaBUM MHOrOYNEH
P(x) B cneaywolwiem smje:

P(l) =y + 117(0-1 T 117(:(1'2 T '117(071-1 T anI) = ))



Onpeaenum cneayoLlyto NocaeoBaTebHOCTb:

bﬂ o a'-n

bn 1 = Qn- 1'|'bnL
b_(l +bz+1fl
.}_;0:a0+b1:r

Mckomoe 3HayeHue P(x,) = by,.



* loMalLHee 3afaHue

1. CocTaBUTb OMOPHbIM KOHCMEKT NEKUMU Mo Teme «MaccumBbl.
Onpegenexune, onucaHue, pa3smelleHMe B MNaMATH,
MCNOJZIb30BaHWE>» HAa OCHOBE Mpe3eHTaumu.

2. lporpammunpoBaHMe Ha A3blKe Pascal. PanakoB I. T.,
Pxxeyukaa C. [0. C[16.: BXB-letepoypr, 2004, ctp. cTp.
221-233.

CocTaBUTb NpOrpamMmbil.

°* [lonb3oBatenb BBOAUT pPpa3MePHOCTb MaCCMBa U €ro
3/1IeMeHTbl. HaMTn MMHUMaNbHBIM SN1EMEHT MACCHMBaA.

* [lonb3oBatens BBOAUT pPpa3MeEPHOCTb MaCCUBa WU €0
3/IeMeHTbl. HaunTtu nponideeaeHne 4YHeTHbIX 3/1EMEHTOB
MaCCUBa.

°* B 33JaHHOM MaccuMBe HEOBXOAMMO YMHOXWUTb BCE €ro
YeTHble 3/1IeMeHTbl Ha 3HAYeHMEe €ero MakKCMMaJIbHOro
3J/IEMEHTA.



