YBAKAEMBIE CTYJAEHTBI! U3yunte TeopeTMyecKue CBeACHHS K
JaboparopHoil padoTe, BHINOJHUTE MPAKTHYECKOE 3aJaHHUe.
Pe3yabTarbl padoTbl, GoTO0OTHET, NPEAOCTABUTH NPENoJaBaTel0 Ha

e-mail: r.bigangel@gmail.com no 25.04.2023.

TpeOoBanus Kk oT4eTy:

OT4yer mpegocTaBJsAeTCH MPENOAABATENI0 B 3JICEKTPOHHOM BapHaHTe M
JOJI7KEH COAEPKATh:

— Ha3BaHMe PadOThl, IOCTAHOBKY II€JIM, BHIBO/;

— OTBeThbl HA KOHTPOJIbHbIE BONPOCHI, YKa3aHHbIE NMPeNnoJaBaTejieM.

Ilpy BO3HUKHOBEHMH BOINPOCOB M0 TNPHBEIEHHOMY MAaTepHALY

odpamaTbcs Mo cieaymwineMmy Homepy Tteiedona: (072)111-37-59, (Viber,
WhatsApp), vk.com: https://vk.com/dayKini

BHUMAHHE!!! Ilpu omnpaeke pabomwl, He 3advléaiime yKaA3vléamb
DUO cmyoenma, HauMeHOBAHUE OUCUUNTIUHDBL, 0AMA NPOEEOCHUA 3aHAMUA (O
Pacnucanuio).

JlabopaTopHuasi padora Ne 17

Tema: «CesiekTUBHAs 00PA00TKA 3JIEMEHTOB MAaCCHUBA»

Ieab: M3y4yUTHh TMOHSATUE MATPUIIbI, CEIEKTUBHOW OOpPaOOTKH DSJIEMEHTOB

MaTpHIbL, & TAKKe 00PAOOTKH 3JIEMEHTOB CTOJIOLOB, CTPOK U JUAroHajael MaTpHIl.

TEOPETHYECKHUE CBEAEHUA

Jleyxmepuwie maccuewt, mampuyol

JIByXMepHBIA MaccUB IMpPEJCTABISET COOOM CHMCOK OJHOMEPHBIX MACCHBOB.
O6mast popma 3amucu IByXMEPHOTO MaCcCHBA!

mun  uma_maccusalpasmepl] [pasmep2],;

B npuBeneHHoM 3anucu pazmepl 03Ha4aeT KOJIMYECTBO CTPOK JBYXMEPHOIO
MacCHBa, a pa3Mep2 — KOJIMYECTBO CTOJIOIOB.

B nByxmepHOM maccuBe MO3UIMUS JIFOOOTO 3JIEMEHTA OMPENEsSeTCs ABYMS

uHJeKcaMu. MHAEKChl KaXa0ro U3 pa3MepoB MaccuBa HaunHatoTcs ¢ 0 (¢ HyJs).


mailto:r.bigangel@gmail.com
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Mecto xpaHeHHS IJI1 BCEX OJJIEMEHTOB MAcCHBA OMPEIESIETCS BO BpeMs
KoMy, [1aMaTh, BeIZICICHHAS IJ1s1 XPaHCHUSI MACCHBA, HCTIOIB3YETCS

B TEYEHHE BCEr0 BPEMEHHU CYIIECTBOBAHUS MaCCHUBA.

JUtst IByXMEpHBIX MacCUBOB OOLIMIT pa3Mep MaccuBa B 0alTax BBIYHMCIIACTCS
o dhopmyiie

BCEro 0alT = YuCJI0 CTPOK * Yucjo cTojoIoB * pa3Mep Tuma B OaiTax

Mmnozomephuie maccuent

O6mas ¢popma 3anmrcu MHOTOMEPHOT'O MacCHUBa:

mun  uma_maccusalpasmepl] [pazmep2]... [pasmepN];

Wuaexkcamuss KaXAOro pa3Mepa HAuMHAETCS C  HyJIsd. DJIEMEHTHI
MHOTOMEPHOTO MacCHBa pacroJiaraloTcs B MaMsITH B IOPSJIKE BO3pacTaHUsI CaMOT0
mpaBoro wHAeKca. [losToMy mpaBblii MHACKC OyIeT W3MEHSTHCS OBICTpEe, YeM
JIEBBI (JIEBBIE).

[Ipu oOpaimieHnr K MHOTOMEPHBIM MAacCHMBaM KOMIBIOTEP MHOTO BPEMEHH
3aTpayrMBaeT HAa BBIYHMCICHUE aJpeca, TaK KaK MPU 3TOM MPUXOJIUTCS YUUTHIBATH
3Haue€HHE Kaxaoro wuHaekca. (CriemoBarenbHO, JIOCTYNl K dJEMEHTaM
MHOTOMEpPHOTO MacCHBa MPOUCXOIUT 3HAUYUTEIHHO MEAJICHHEe, YeM K dJIeMEHTaM
OJHOMEpPHOro. B 3TOM CBfI3M UCIOJBb30BAHME MHOTOMEPHBIX MAaCCHBOB
BCTPEYACTCS 3HAYUTEIBHO PEXKE, YEM OJTHOMEPHBIX WIJIA JBYXMEPHBIX MACCHBOB.

JIJisi MHOTOMEpHBIX MAacCUBOB OOLIMH pa3Mep MHOTOMEPHOIO MaccuBa B
OaiiTax BBIYHCIISIETCS 10 (hOopMYyJIe

eceeo baum = pasmepl* pazmep*...* pazmepN *pazmep muna 6 dbatimax

O4eBUIHO, MHOTOMEPHBIE MAacCHBBI CIOCOOHBI 3aHATH OOJBIIONH 00BEM
naMsaTH, a MPOrpaMMa, KOTOpask UX MCIOJb3YeT, MOXKET OYE€Hb OBICTPO CTOJK-
HYTBCS C MPOOJIEMON HEXBATKH ITaMSITH.

Jlns ompenenenus pa3mepa TUma B Oaitax mpuMensercs GyHkius Sizeof(),
KOTOpast Bo3Bpaiaet 1enoe uncio. Hanpumep, sizeof(float).

Huuyuanuzayua maccueos

[Ipy uHUDMATU3AMK ~ MHOTOMEPHOTO  MacCHBa  JUIS  YIIYYIIICHHUS

HaraiAaAHOCTH  3JICMCHTBI  HMHHIMAIMW3alluk  KaXXJ0I'o HN3MCPCHUA MOJKHO



3aKJII0YaTh B (PUTYPHBIE CKOOKH.

[Tpumep HHUTMATM3AITUN ABYXMEPHOTO MacCHUBa:

int MNI[3][4] = {

{1, 2, 3, 4},

{5, 6, 7, 8},

{9, 10, 11, 12}

}

Maccus MN[3][4] — aTo maTpuIia, y KOTOpOii 3 cTpOKH U 4 cTOJIOIIA.

JIJIs MHOTOMEPHBIX MacCCHUBOB MHHUITHATIM3AIIMIO MOYKHO TaK)Ke TIPOBOIUTH C
yKa3aHHEeM HOMepa HHUIMATU3UPYEMOTO dJIEMEHTA.

[Ipumep MHHUIMATU3AIUN TPEXMEPHOTO MacCHBa:

int XYZ[2][3][4] =1

{{1, 2, 3,4}, {5,6,7,8},{9,10, 11, 12} },

{{13, 14, 15, 16}, {17, 18, 19, 20}, {21, 22, 23, 24} }

}

Kak Bumgno, MmaccuB XYZ coaepXuT aBa 0J0Ka, KaXIbIH U3 KOTOPHIX €CTh
Matpuiia pazmepa * 4, 1. €. 3 cTpoku u 4 crono1a.

B MHOrOMEpHOM MaccuBe pa3Mep camoro JEBOTO U3MEPEHUS TaKKe MOKHO
He yKa3bIBaTh. B wacTHOCTH, Mg nHMIManu3anuu MaccuBa MN([3][4] monmycTuma
CJIeIyIOLIas 3aMKCh:

int MNI[][4] ={

{1, 2, 3,4},

{5, 6,7, 8},

{9, 10, 11, 12}

h

[Ipy wHUIMANM3aM MHOTOMEPHBIX MAaCCHBOB HEOOXOJMMO YKa3zaTh BCE
JaHHBIE (Pa3MEPHOCTH) 32 UCKITIOUYEHUEM KpailHEel clieBa pa3MEPHOCTH. ITO HYX- HO
JUI TOTO, YTOOBI KOMITWJIATOP CMOT OMNPEACIUTh JUTMHY IOJMAacCHBOB, COCTaB-
JISTFOIIMX MAacCUB, MU CMOT BBIJICIUTh HEOOXOIUMYIO TaMsTh. PaccMoTpum mpumep

663p33M€pH0ﬁ WHHUOHWAIN3a0N JJI TPEXMEPHOI0 MaCCHUBa LEJIbIX YUCCII:



int  XYZ[I[3][4] ={

{

{1, 2,3, 4},
{5,6,7, 8},
{9, 10, 11, 12}
1

{

{13, 14, 15, 16},

{17, 18, 19, 20},

{21, 22, 23, 24}

}

I3

BI)IBOI[ TPCXMCPHOI'0O MaCCHBad Ha KOHCOJIb (I[I/ICHJIGIZ) MOXHO BBIIIOJIHUTH I1O
CJIEIYIOIIEH ITpOorpaMme:

#include <stdio.h>

#include <conio.h>

int main (void) {

inti, j, k;

int XYZ[][3][4] ={

{{1,2,3,4},{5,6,7,8}{9,10,11, 12} }, // 1-u

{{13, 14, 15, 16}, {17, 18, 19, 20}, {21, 22, 23, 24} } }; /I

2-1

for (i = 0; 1 < 2; ++i) { printf("\n");

for (j =0; j < 3; ++j) { printf("\n"); for (k = 0; k < 4; ++k)

printf(*" %3d", XYZ[i][j1IKD);

}

}
printf("\n\n Press any key: ");

_getch(); return 0;
}



IIpakTnyeckasi 4yacTb

Hpumep 1. Hanuwume npocpammy 3anoiHeHusi K6AOPAMHOU MaAmpuybl
(3a0annoco pazmepa n > 2) HO CRUpPAIU HAMYPALbHLIMU YUCIAMU HAYUHAS C
71e6020 8epXHe20 yena (npunumas e2o 3a Homep 1) u 08ueascs no 4acosou cmpeike.

OO6pas3er 3aM0THEHUS:

Pucynok 6.1 — Obpasey 3anonnenus Mampuyvl Yuciamu no CRUpaIu

[IporpaMMHBIi KOJI pELICHUs IpUMEpa:
#include <stdio.h>

#include <conio.h>

#define n 13

int main(void) {

inti=1,],k;intp= n/2;int A[n][n];

// Obnynenue mampuyul for (j = 0; j < n,; ++j)

for (k =0; k < n; ++k) A[j][K] = 0;

printf("\n\t Spiral matrix of dimention (%d x %d):\n", n, n); for (k =1; k <=
p; k++) // Yucno cnupaneii

{

// Bepxnuii 2copuzonmansnulil cmonbey for (j = (k-1); | < (n-k+1); j++)

AL(k-1)I0] = i++;

// I[Ipaswiii 6epxnuii cmonbey

for (j = k; j < (n-k+1); j++)

A[j][n-K] = i++;

// Huorcnuii 2opuzonmansuotii cmonbey for (j = (n-k-1); j >= (k-1); --j)

Aln-K]DI = 1++;



// Jlegulil 6epxnuti cmo.ibey

for (j = (n-k-1); j >=k; j--)

ALTI(k-1)] = i++;

}

if(n%2)

ALp][p] = n*n;

Il Pacneuamxa mampuywer for (1 = 0; i < n; ++i)
for j =0;j<n; ++j)

{

printf("%5d", A[i][jD; if (j == (n-1))

_getch(); return 0;

}
printf("\n™);
printf("\n Press any key: ");

Pezynomam evinonnenus npoepammol nokazan Ha puc. 6.2.

BN C\Users\USER\documents\visual studio 2010'Projects\lab_8\Debughlab_6.exe || ﬂ

Spiral matrix of dimention {13 x 13>:
5 6 7 8 9

51 52 53 55 56

piU) 21 22 94 95

Press any key:

Pucynox 6.2 — 3anoanenue mampuywvl no cnupaiu



http://www.intuit.ru/department/pl/prcmsvs2010/5/3.html#image.5.5

Ipumep 2. Kaowcovii 0eHb npousBo0smcs 3amepbl HEKOMOPbIX GeNUYUH
(6eujecmeennbiX 3Ha4eHull), npuyem 3HAYeHUs IMUX GeIUYUH CBO0OAMCS 8 Npsi-
Moy2onbHyo mabauyy pasmepa * m. Cocmagvme MHO2OMEPHBIU MACCUE OAH= HbIX
3a 30 oneii. Dopmuposanue OAHHLIX NPOU3BECHU NO CAVHAUHOM)Y PAGHOMEPHOMY
3aKoHY u3 unmepsaia om —I12 oo 21.

OTOT NpUMEp OTHOCUTCS K OMPENENICHUI0 TPEXMEPHOIO MAacCHBa JAHHBIX.
[IporpaMMHBIN KOJ pELICHUS ITpUMEpa:

#include <stdio.h>

#include <conio.h>

#include <time.h>

#include <stdlib.h>

#definen 6

#definem 7

#define N 30

const int Left = -12; // Jlesas epanuya const int Right = 21; // Ilpasas

cparnuya

int main (void)

{

float R, r;

float A[N][n][m]; int i, j, k;

/) Huuyuanuszayus 2emepamopa  Caydaunwvix yucen srand((unsigned)
time(NULL));

printf("\n\t The values of every 10 days from 30 days:");// @opmuposanue
Ooannwix 3a 30 Oneti

for (k =0; k < N; ++Kk)

for (i =0; i <n; ++i)

for (j =0; j <m; ++j)

{

r = (float) rand()/RAND_MAX; R = Left + (Right - Left)*r;



ALKIDN DT = R}

// Tleuams 0annvix 3a xaxcowii 10-1 0enwv

for (k =0; k < N; k += 10) { printf("\n"");

for (i = 0; i < n; ++i) { printf("\n"); for (j = 0; ] <m; ++j)
printf("%210.4f", A[KI[I1[LD;

I3

printf(*\n Press any key: ");

_getch(); return 0;

¥

B nporpamme wucnonb3yeTcss TpeXMEpHBI MaccuB pasmepa * 6% 7. 3To
O3HayaeT, YTO MPSMOYroJibHas Tabiuia (MacCUB) JaHHBIX pa3Mmepa * 7 Kak Obl
ckperuisiercss 30 pa3 — Mo 3aJaHHOMY YMCIY JHEH. ['paHulbl CIy4alHBIX YHCEI
OTIpeJIeJIeHBI C TOMOIIBIO crienudukaropa const.

Bo3MmoxHBIN pe3yabTaT BEIIOTHEHHS MPOTpaMMbl TTOKa3aH Ha puc. 6.3.

B C:\Users\USER\documents'visual studio 2010 Projects\/lab_6'Debuglab_6.exe | ﬂ

The values of every 10 days from 30 days:

4063 12.8354 -4218 -10.8912 14.00%6
-3315 —-2.2038 .1891 2.151% 14.6482
5476 6722 . 2447 15.5817 .2227
1701 .6742 .7065 -4412 -2609
-4354 6977 6945 .0583 7120
D780 .8388 5043 -10.3856 0831

.0249 1971 .1503 .1195% .2894
-4342 .84%6 .7289 -4365 4177
2714 -2647 -1516 .2424 -4819
9297 0562 6296 .351m 0784
-4789 5201 .7537 -9113 5758
.1115 .0843 -4219 .37 .B856

6677 .2185 -4783 .'7933 .22

7533 5062 0421 .1338 .1459

.3638 5216 .on .7605 .5455

.2594 . 3806 7526 1346 0417

7911 -4439 . 2365 .2380 4117

.8336 .7365 53 .3752 .72o9
Press any key:

Pucynoxk 6.3 — Bb1600 dannwlx 3a kaxcowiii 10-ii Oens

Cooeporcanue 3a0anus:


http://www.intuit.ru/department/pl/prcmsvs2010/5/4.html#image.5.6

1. B cooTBeTCTBUU C BapHAHTOM COCTaBUTH OJOK-CXEMBbI M IPOTPAMMBI IS

peleHus ciaeayromux 3aaad tabmuua 1 (3agava & Ha CEJIEKTUBHYIO 00paboOTKy

AJIIEMEHTOB MATPHIIbI, 3a1a4a 6 Ha 0O0pabOTKY 3JIEMEHTOB CTPOK U CTOJIOIIOB).

2.

OTcopTupoBaTh TMOJYYECHHBI MAacCHUB CEJICKTHUBHOW 00paboTKOil

QJICMCHTOB MaCCHBaA.

3. [loAroTOBUTH OTYET MO JJTaO0paTOpHOI padoTe.

Bapuant

Coaepxxanue 3a1a4u

1

Haiitn cyMMy ITOJIOKUTEIIBHBIX KPaTHBIX 3 3JIEMEHTOB.

Haiit cpegHee TeoMeTpUYeCcKOe HEUYETHBIX 3JEMEHTOB 2-TO CTOJIOIA
M KOJIMYECTBO KPATHBIX 5 351eMeHTOB 3-eii cTpoku matpuilbl D(5;5).

Haiitn Kxoa1u4ecTBO OTPUHATCIBbHBIX YCTHBIX 3JICMCHTOB.

HaiiTu cymMMy HEUETHBIX 3JIEMEHTOB 3-TO CTOJIOIA U IPOU3BECHHE
OTPULATENIBHBIX KPATHBIX 3 3JIEMEHTOB 2-0i1 cTpoku MaTpuibl C(6;6).

Haittn MPON3BECACHUC MTOJOXKUTCIIBHBIX YCTHBIX 3JICMCHTOB.

HaiiTu mpou3BeneHue CyMMbl KpaTHbIX 3 4yucel B 4-oM CTOJOIE
Ha KOJUYECTBO HEYETHBIX YUCeN 2-0i CTpoku MaTpuilsl T(4;6).

Haittu CYMMY OTPHUIATCIIBHBIX YCTHBIX 3JICMCHTOB.

B matpurie A(5;7) HaliTu pa3HOCTh KOJTUYECTBA HEUETHBIX uncen 1-oi
CTPOKH M KOJIMYECTBA YETHBIX YK CEN 4-TO CTONIOIIA.

HaiiTu MakcMMambHBINA SJIEMEHT, HOMEP CTPOKH M CTOJIONA, B KOTOPOM OH
HaXOJIUTCS.

Haiit cyMMy HEUETHBIX SJIEMEHTOB 2-TO CTOJI011a U POU3BEACHUE
OTPHIIATEIBHBIX KPATHBIX 3 3JIEMEHTOB 4-0ii cTopku Matpuilsl D(4;4).

HaiiTn MUHUMAaNBHBIN AJIEMEHT, HOMEP CTPOKH U CTOJIOIA, B KOTOPOM OH
HAaXOJUTCS.

Haiitu npou3BeieHUE OTPULIATENbHBIX UYETHBIX 3JIEMEHTOB 2-0M CTPOKH
M KOJTMYECTBO HE KPATHBIX 5 3IeMEHTOB 2-10 cToJIOna MaTpuiibiB(3;5).

HaiiTu KoJM4ecTBO MOJOKUTEIBHBIX KPATHBIX 5 3JIEMEHTOB.

[ToncunTaTh KOJWYECTBO TMOJIOKUTEIBHBIX KpaTHBIX 3 3JeMEHTOB 1-0H
CTPOKA U KOJUYECTBO HEUYETHBIX JJIEMEHTOB 2-TO CTOJOIA MATPHIIBI

A(6:6).

Haittu MPON3BCACHUC OTPUHATCIbHBIX HCUCTHBIX 3JICMCHTOB.

HaiiTu pa3sHOCTh MpOU3BECHUS HEUETHBIX YKcell 3-eil CTPOKH U
MPOU3BECHHS OTPUIIATENBHBIX yucel 1-ro cTtonbua matpuis B(4;4).

HaiiTu kBazpaT MUHUMAJIBHOTO 3JIEMEHTA M HOMEP CTPOKH M CTOJO01a,
/1€ OH HaXOJUTCS.

B matpure T(3;9) HaliTu pa3HOCTh MPOU3BEACHHS HEUETHBIX YHCEN 2-0i
CTPOKH U CYMMBI TOJIOKHUTEIBHBIX YHCe 6-T0 cToN0Nna.

10

Hartitu MPON3BCACHUEC MOJIOKUTCIIBHBIX HC KPATHBIX 5 BI€MEHTOB.

B matpune A(5;5) HaliTU cyMMy KOJIMYECTBA YETHBIX YnUCeN 3-ei CTPOKU

M KOJIMYCCTBA OTPUIATCIIbHBIX YHUCCII 4-ro CTOJ'I6I_I3..




11

Haiitn MakcuMallbHBIN 110 MOIYJIO 3JICMCHT U HOMCP CTPOKH U CTOJ'I6I_[a,
1€ OH HAaXOOUTCA.

B matpune C(5;6) HailTh Ipou3BeEHUE KOJINYECTBA HEUETHBIX YUCEI 2-
ro cTos01a ¥ KOJIMYECTBA MOJIOKUTEIbHBIX YHCE 3CTPOKHU.

12

Haititu Kkoa1u4ecTBO OTPHUIATCIIbHBIX HC KPATHBIX 3 3JIGMEHTOB.

HaiiTn MakCHMaJIbHBIN 3JIEMEHT 2-0M CTPOKU U KOJIMYECTBO YETHBIX
PIIEMEHTOB 5-T0 CTOJIOIAa MaTpHUIlLl X(5;5).

13

Haiitu IIPOU3BCACHHUC ITOJIOKUTCIIbHBIX HCUYCTHBIX 3JICMCHTOB.

B matpune A(6;6) HaliTh TPOU3BEACHUE CYMMBI YETHBIX YnceN 3-ei
CTPOKH U CYMMBI OTPULIATENIbHBIX YKcen 1-ro cTosbna.

14

Haittu CYMMY OTPULATCIIbHBIX HCUCTHBIX 3JICMCHTOB.

Haiitn nmponsBeaeHUE CyMMBI IMOJI0KUTENIBHBIX YUCEN 1-1 CTPOKHM Ha CyM-
MY YETHBIX Yncell 2-T0 cToyi0na Matpuiibl M(4;5).

15

Haiitu IIPOU3BCACHHUC OTPUIATCIIBHBIX YCTHBIX 3JICMCHTOB.

B matpune A(7;7) HaliTh pa3HOCTb KOJMYECTBA OTPULIATEIBHBIX YU CEN 2-

on CTPOKH U KOJIMYCCTBA HCUYUCTHLIX YHCCJI 3-ro CTOJ'I6I_Ia.

KOHTpOJIl)HbIe BOIIPOCHI:

1 Kak opranu3yroTcss MHOTOMEPHBIE YHCIIOBBIC MAaCCUBHI B si3bIke C++7?
2 Kak opraHu3yeTcs HHICKCUPOBAHUE YHCIOBBIX MAaCCHBOB B SI3BIKE?

3 Ha kxoro wmim Ha 4Yro BO3jaraercs KOHTPOJIb TI'paHUIl YHCIOBBIX

MAacCHBOB B sI3bIKe TiporpammupoBanust C++?

4 B kakoW OYEepeTHOCTH M KaK MPOMCXOJMUT 3aMOJHEHHE MHOTOMEPHBIX

YHCJIOBBIX MACCHBOB B IIporpaMmax Ha sizbike C++7?

5 I[J'ISI 4Cero nMpuMeEHsACTCs HadaJlbHasA MHUIUAIN3alluA YU CIIOBBIX MAaCCUBOB

NP JTAJIbHEHIIIEM MX MCITOJIb30BaHUM?

6 Cxonbko moTpedyercs OmnepaTopoB IUKIA Uil BbIBOJA HAa KOHCOJIb

JIBYXMEPHOT'O YHCJIOBOTO MaccuBa (MaTpHIIbI YKCen)?

[/ Tlouemy Tipu ONpENEIICHUH Pa3MEPHOCTH MacCHBa C TOMOIIbIO

npenporeccoproit nupektuBbl define He MCMoNB3yeTcst TOUKa C 3alsaToN MOCIe

YUCIIOBOr0 3HAUYEHUA?




