OcCHOBBI IPOrpaMMUPOBAHUS
JlaGoparopHas paboTa 4
Tema: MaccuBbI IEPEMEHHBIX

eanb n1adopaTopHoii padoThI
LlenssmMu maHHON paOOTHI SBIAIOTCS M3YYCHHWE METOJOB CO3IAaHUS MacCHBa IEPEMEHHBIX, a
TaK)Ke CII0cOO0B UX MPUMEHEHHS.
Kparkue TeopeTuueckue cBe1eHHUsA
MaccuBbl lepeMeHHbIX
MaccuB — 3TO JTMHEHHBIN THI TAaHHBIX WJIH [TOCJIE0BATEIbHOCTD SUCEK MaMATH OJJMHAKOBOTO
tuna. [lo cytu, maccué — 310 rpynna nepeMeHHBIX OJJHOTO THIIA, PACIIOIIOKEHHBIX CTPOTO JIPYT 3a

npyrom. OObsIBIEHUE MACCHUBA:

Tun_HaHHEIX MMsA MacCuBa [pasMepHOCTEB] ;

[Ipumep:

int mas[10]; // maccur u3 10-TM LeJBIX dYMCe]

Kaxnass nepemennas B maccuBe SIBIISIETCA CAMOCTOSITEIBHOM €IWHMIIEH I10J Ha3BaHHEM
anemenm maccuga. B npumepe maccuB cocTOUT U3 10-Tu 31€eMEHTOB.

JJIeMeHThI MacCuBa

DJIeMeHT MacCUBa (3HAYCHHUE HJIEMEHTa MAaCCHBA) — 3HAUCHUE, XPAHSIIEECs B ONPEICICHHON
SIYEeMKEe MaMsTH, PACIIO0KEHHOM B MPEIesIax MacCUBA, a TAKXKE aJApec 3TOM STUYEHKU NaMATH.

JInst tocTyma K 3JIEMEHTY MacCHBa B KBaJAPATHBIX CKOOKAX yKa3bIBAIOT €ro HoMmep (uroexc).
[Ipu sTOM cinemyer OTMETUTh, uTO B sizbike C++ MHIEKcallus 3IEMEHTOB MAacCHMBa HAUYMHAETCS C

HYJIS:

3a cYeT HCI0JIb30BaHUs HHJCKCOB IIpH pa60Te C DJICMCHTaMH MaCCHBOB MOXXHO IMPUMCHATH

ukiIel. K npuMepy, 1t 00xo0/1a MacCHBa 4acTo MCIOIB3YIOT UK for:

int a[10];
for(int 1i=0; i<10; i++)
alil = 1i;

CTOUT MOMHHUTH, YTO €CIIA MacCUB COJAEPKUT N 3JIEMEHTOB, TO UHOeKC TIOCIEIHETO AIeMEHTa
maccuBa N-1.
HNHunnuaau3anmusa MaccuBa

Ecnu tpeGyercs MOXXKHO unuyuaniusupoeams 31eMEHThl MaCCUBA Cpasy Mocie OObSIBICHUS:

TUI_NaHHBEIX MMA_ MaccuBba [pazmep] { BHauenmel, =3HaueHue?, .. 3HaueHmeN };
K npumepy:
int af10] = {1, 2, 3, 4, 5, o6, 7, 8, 9, 10};

Ecmm pasMEp MacCrBa HE YKa3aH sIBHO, TO OH BBIBOAUTCS U3 KOJIMYCCTBA HMHULIUAJIN3aTOPOB!:

int al] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}; // 10 smemeHTOB



Wcnone3ys yrugpuyuposannyro wanimanusaiyio (Uniform initialization), MoxHo onpenenuTs
MaccuB Tak (0e3 oreparopa «=»):

int afl4]1{ 1,2,3,4 };
int bl] { 1,2,3 };

[Ipu 5TOM He JOMycKaeTcs MPUCBOCHHE OJHOMY MAacCUBY JApyroro maccua. K npumepy:

int numsl1[]{ 1,2,3 };
int nums2[] = numsl; // ommbka, HeJb3d TakK MHULIMAJIM3VMPOBATH
nums2 = numsl; // oumbka, HeJb3S TakK IPUCBOUTH

MOoXKHO 3aIlOJHUTH 3JIEMEHTHI MacCHUBa «BPYYHYIO» HCEIIOCPEACTBECHHO B IIPOrpaMMeE, KakK B

IIpUMEPE C HUKIOM for. I/IHI/IHI/IaJ'II/I3aL[I/I$I MacCCHBa I1OJIb30BaTCJIEM 3aIIUIICTCSA B BUJC:

int a[1l0];
for (int 1=0; i<10; i++) {
cout << "BemmrTe sSHaueHMe a[" << 1 << "]" << endl;

cin >> ali]l;

}

HCHOJ’ILSYH T'CHCpaTOp CHy‘I&ﬁHBIX YUCCJI, MOKHO TAaKXKC IIPOMHUIHUAIIN3UPOBATb MACCUB!

for (int i=0; 1i<10; i++) {

al[i] = rand() % 201 - 100; // cnyduamusle umcygia or -100 mo 100
}

AHAJOIrMYHBIM CIIOCOOOM MOKHO BBIBECTH COACPIKNMOC MaCCHBa HAa KOHCOJIb.

for (int i=0; 1i<10; i++) {
cout << al[i] << " "; // BHBOI 3JIEMEHTOB uepes Npobest

}
HpHMep IIPpHUCBOCHUA 3HA4YEHUH OJJTHOIO MacCHBa APyromy:

int numsl1([3]1{ 1,2,3 };
int nums2[3];

for (int 1=0; 1i<3; 1++)
num2[1i] = numl[i];

w W

HpI/IMep HaXO0XJICHUS KOJIMYECCTBA OTPUIIATCIIBHBIX 3JICMCHTOB MaCCHUBA.

int a([(5]1{ 1, -2, 3, -4, 5 }, count=0;
for (int i=0; 1i<5; i++)
if (a[i]1<0) count++;

HpI/IMep HaXO0XJICHUs CYMMBI IOJIOKUTCJIBHBIX 3JICMCHTOB MaCCHBa.

int a(5]1{ 1, -2, 3, -4, 5 }, sum = 0;
for (int 1=0; i<5; 1i++)
if (a[i]>0) sum = sum + af[i];

Hcnonb3oBaHne KOHCTAHT WJIM MaKPOCOB /ISl pa3Mepa MaccuBa

KoncranTa B KauecTBe pa3Mmepa MacCHUBa.

const int size = 10; // koHCTaHTa omnpenesdomas pasMep MaccubBa
int arr [size];
for (int i=0; i<size; i++) {
ali] = rand() % 100;
}

JlaHHBIE ~ crloco0  ompedeNeHHWs pa3Mepa MaccHBa B IIporpaMMe  SIBIISieTCsl  Oosree

NpCANOUYTUTCIIbHBIM IO CPABHCHUIO C UCITOJIB30BAHUCM JUmepalos.



Takxe npu oOBSBICHHUM MacCHUBa TakXe MOXHO HCIOJIb30BaTh AUPEKTHUBY Mpenpoleccopa

#define (makpoc), 4TOOBI YCTAHOBHUTD €r0 Pa3MEPHOCTD:

#define SIZE 10 //omnpemenmnu TEKCT, KOTOPHIM BCTABUTCH B KOI

int a[SIZE];
for (int i=0; 1<SIZE; i++) {
al[i]l] = rand() % 100;

MHoromepHbie MaCCHUBbI
B MHOroMepHbIX  MaccHMBaX  KaXJblii  DJIEMEHT  ONKCHIBAETCS  HECKOJbKUMHU
xapaktepucTukamMu. Hambonee 4YacTo HCMONB3yeMbIM Ha MPAKTUKE MHOTOMEPHBIM MAacCHBOM

SIBIIICTCSL IBYyMePHBbIHA MaccuB (Marpuiia). OObsIBICHHE:

TUI_IaHHHX MMSA MaccubBa [UMCJIO CTPOK] [umMciio CTOJOUOB] ;
ITpumep:
const int row = 3; // crTpoxm
const int eol = ; // crTonBus
int arr[row] [col]; // maccuB row Ha col (3x4)

OeMEeHTBI B TAKOM MACCUBE XapaKTEPU3YIOTCS ABYMS UHOEKCAMU.

int arr([3][3];

0 1 2
(9] arr[0][0] § arr[0][1] § arr[0][2]
0 arr1)00] B arr1][1] B arr(ll[2]
PA o210 N arr21] B arrl2112]

Nuannmanu3zanuss MHOrOMEPHOr0 MaccuBa
ITo 60J'H:>H.IOMy CUCTY MHO2OMEPHbIE MACCUBBI HWHUINUAIIMU3HUPYIOTCA TaK KE, KaK U
00HomepHble. HO TIpH 5TOM KaXk[asi CTpOKa 3aKIIF0YAETCsl B OT/ICNIbHBIE (PUTYPHBIE CKOOKH:
int arrayl[2]1(2] = { {1, 2}, {7, 8 } };
Nunnmanuzanms 3Toro 08ymepHo2co MacCuBa CIIydailHbIMHU YUCIIAMU

int arr[2][3];
for( int 1 = 0;

i< 2; i++ )
for( int 3 = 0; 3 < 3; J++ )
arr[i][j] = rand() % 90 + 10;

BriBoa nanHOTrO MaccuBa:

for( int 1 = 0; 1 < 2; i++ )
{
for( int 3 = 0; 3 < 3; J++ )
cout << arr[i][]J] << "™ ";
cout << endl;




AJITOPUTM COPTHPOBKH IY3bIPbKOM
DTOT METOJ — CaMbIil MTPOCTOM METOJT COPTUPOBKU MaccuBa. PaccMoTpuM mpumep aaropurma

COPTHPOBKH IO BO3pAaCTaHHUIO JJII OAHOMEPHOTO MacCHUBa Mas pa3Mepom size:

Ha4ano

/ 3anonHAem MacCcUBe Mas 3Ha4eHNAMK /

!

i ot 0 go size-2

!

/
\
—-< j ot 0 oo size-2-i
/ BriBogum maccve mas /
HeT aa
>

MeHaem mecTamu
mas[j] u mas[j+1]

ST

3anuiieM AJITOPpUTM KOAOM:

const int size = 10; // pasMep Maccuea
int mas[size];
// BBOI MaccuBa
for (int 1=0; i<size; 1i++)
cin >> ali];
// copTupoBKa
for (int i=0; i<=size-2; i++)
for (int j=0; Jj<=size-2-i; j++)
if(mas[j] > mas[j+1])
{
int t = mas[]j];
mas[j] = mas[j+1];
mas[j+1] = t;
}
// BHBOI MacCHUBa
for (int 1=0; i<size; i++)
cout << af[i] << "™ ",



3ananue

PazpaboraTte mporpammy Jj1sl KaK10# 331249 13 0011€r0 1 MHAMBUAYAJIbHOI0 33 JaHUs.

Heo0xoauMo BBIBOJUTH MAaCCHBBHI HAa SKpaH cpa3y IMOCIe 3aroyiHeHus. Takke eclii MacCHBBI
W3MEHSIINCH B X0/1€ pabOTHI MIPOrPaMMBI, TAKKE HEOOXOAUMO BBIBOAWTH UX N3MEHEHHBIC BEPCUU HA
9KpaH JJIsl IEMOHCTPALIUH.

st ykazaHuWsl Pa3MEPHOCTH MACCHBOB HCIIOJIB3YWTE IEIOYMCICHHBIE KOHCTAHTBI HIIH
MaKpochl (K TPUMEpY, const int size = 10;). Eciim BMECTO KOHKPETHBIX pa3MepoOB MacCHBa
yKkazaHbl pa3mepbl B Buae cuMBOIoB (N wmmm NXM), B 3ToM ciydae ompenenute pa3smMepbl
CaMOCTOSITETIHHO.

Taxxe MOKHO BBITIOJTHUTH JOMOJHUTEIbHOE 33]JaHKE, YTOOBI MMOTYIUTh OOJIbIe 0aIOB.

MeTtoanyeckue yKasaHus

BeimonHuTe 0011Me ¥ HHAUBUIYAJbHbIE 32/IaHUS.

[Ipu BBITONIHEHWH OOIIMX 33JaHUl HE TpeOyeTcs OTYeT, HO BCE €II¢ Hy)KHA 3alluTa C
00BSICHEHHEM KOJIa TPOTPAMMBI.

[Tpu BBIMONHEHUH MHAMBUAYAJBHBIX 33JIaHUH HEOOXOJAMMO BBITIOJIHHUTH CIICAYIOIINE 3TAIlbI
IS KAJKI0H 321a4H OTNEJILHO.

1) croBecHas MOCTaHOBKA 33/1a4H;

2) aHanu3 3a7a4d ¥ (popMasbHas IOCTAHOBKA 3a/1a4H;

3) mnpoekTupoBaHue (pa3paboTka ajropuT™Ma) — JydIilne Bcero B rpaduueckoit popme (6710K-

cXeMa), HO MOXKHO U B CIIOBECHOU (popMe UITH TICEBAOKO;
4) peanuzaius (KOAUPOBAHUE, OTIAIKA);
5) TectupoBaHue.

PCSYJ'ILTaTBI BBITIOJTHEHU S UHAUBHUAYAJbHBIX 3aJIaHuM O(l)OpMI/ITB B BUC OTUCTA.

Oo6miee 3axanne
3aganue 1
Hanucate mporpammy, KOTOpas CYMTHIBAET MACCHUB IENbBIX YHCeN U3 KoHconu. [Iporpamma
CIiepBa BBIBOJIUT BCE NOJI0MHCUMENbHbIE DIIEMEHTBI, 3aTE€M BCE OmpuyamenvHbie.

Beeaute 10 ywucen:
12 -345 -6 -7 -89 10

MonoXuTeNbHblE :
12459160
OTpuuaTenbHble:
-3 -6 -7 -8

3aganue 2
OTtcopTupyiiTe METOJOM ITy3bIpbKa OJHOMEPHBIA MacCHB, cOCTOSAMUN U3 N IeTOYnCIeHHBIX

3JIEMEHTOB, 110 BO3pacTaHN0. MaccuB TOJDKEH OBITh 3aMOTHEH cliydailHbIMU urciiaMu ot 0 1o 100.



BapuaHTbl HHAUBUAYAJIbHBIX 3aJaHUM
Bapuant 1
1) Tana TemriepaTypa BO3/yXa 3a JIB€ Heeau HekoToporo mecsia (14 aueit). OnpenenuTs:
® CPENHIOI0 TEMIIEPATYPY 3a nepsyro U 6mopyto HEACTU OTAeIbHO;
® CKOJIbKO pa3 TemIiepaTypa BO3[yXa OIMYyCKalach HIKE YKA3AHHOU TeMIeparypbl (ee
BBOJIUT IOJIb30BATEb).

2) B nBymMepHOM MaccuBe XpaHHUTCS HHGOPMALIUSA O KOJUYECTBE JKUIIBLIOB KaXI0W KBAPTHPBI
OJTHOTO TOABE3/a MATHAITAKHOIO JoMa (Ha KaXIOM 3TaXe M0 4eThbIpe KBapTuphl). Hymeparus
KkBapTup HaunHaetcs ¢ 1. To ectb nmocneauuii Homep kBapTupsl — 20.

[lo BbIOpaHHOMY HOMEPY KBAapTHPBI OIpPENEIUTh KOJIMYECTBO >KWIbLIOB. Crienute, 4TOOBI
HOMEpP KBAPTHUPBI OBLT MTPABUIIEHBIM.

Bapuanr 2

1) IMoap3oBarens BBOAUT puObLIL pupmbl 3a rofa (12 mecsaies). Heo6xoaumMo ompenennTthb
Mecsill, B KOTOPOM MpHUObUIH ObUIa MAKCHMAJIbHA U MeCAll, B KOTOPOM TNpUOBUIL ObLia
MHHHMAJIbHA.

2) Hanwmmmire nporpammy, 3amojHSIONIYIO ABYMEpHbIH MaccuB NXM menbIMu 4YuClIaMH,
HayMHad ¢ 1, Mo BO3pacTaHUIO 3MEHKOM.

K npumepy, ecniu maccuB 3x10, To mepBast crpoka Oyner ¢ 1 no 10, Bropas — ¢ 20 go 11,
TpeThs — ¢ 21 go 30:

1 2 3 4 5 6 7 8 9 1e
20 19 18 17 16 15 14 13 12 11
21 22 23 24 25 26 27 28 29 30

Bapuanr 3

1) B maccuBe, cocrosimieM u3 N IENbIX JIEMEHTOB, BBIYUCIUTE CYMMY JJIEMEHTOB MacCHBA,
PaCMOJI0KEHHBIX MEXKY nep8biM U NOCIeOHUM dIIEMEHTaMU, paBHbIMHU 0.

Ecnn HyneBbIX 27IEMEHTOB HET, WIN €CTh TOJIBKO OJUH HYJIEBOH 2JIEMEHT, TO cymMMa paBHa 0.

2) Hana mampuya uensix yucen pasmepom NXM. Haiinure e€ HamGoubmmid s7IeMeHT
Matpuupbl. [locie 3Toro HallTH JBe CyMMBI: 3JIEMEHTOB B CTOJIOLE U DJIEMEHTOB B CTPOKe, Ha
MepecedyeHny KOTOPBIX HaXOIUTCSI HAMOOIbIINI SJIEMEHT.

Bapuanr 4

1) ITons3oBatens BBOAMT NpHOBLIL pupmel 3a rox (12 mecsauer). HeoOxomumo omnpenenuTsb
Mecsl, B KOTOPOM TMpHObUIb ObUIa MAKCHMAJIbHA U MeCAll, B KOTOPOM TNpuOBUIL ObLia
MMHHMAJIbHA.

2) Jlana uenouncienHas mMatpuna NXM. Beraucnure u 3allOMHUTE CyMMY IOJIOKHTEIBHBIX
3JIEMEHTOB KaXK/10H €TOJ101€e MaTpHIIbI B OTJEIEHOM OJJHOMEPHOM MaccuBe pazmepoM M.

BriBeaurte maTpuily, a moja Hel MaccuB € pe3ysbTaTaMU MOJCYeTa.



Bapuant 5
1) Jlana rpynma CTYISHTOB, M KaXIbld CTYJACHT HMEET ONPEICIICHHYIO OIIEHKY 3a CBOIO
paboty. CTyaeHTOB B Tpymie MoxeT ObiTh OT 5 a0 20. 37aech BaM HE0OXOIUMO HCIIOIH30BATh
MAacCHB MAaKCHUMAaJBHOTO pa3Mepa, OJHAKO 3alOoJHATh TOJBKO OIpPEeIeHHOE KOJIUYECTBO
AJIEMEHTOB — TO, YTO BBEJET MOJIb30BaTelNb (uncio ot 5 1o 20).
HyxHo ompenenuth cpegHIO OLEHKY CTYJIEHTOB IO rpymnmne. Takke HYKHO ONpPEIeNIUTh,
CKOJIbKO CTYJICHTOB HMEIOT OLICHKY BbILI€ CPeaHeH.
2) B 1ByMepHOM MaccHBe IIEJIbIX YHCEI IIOCYUTATh CyMMY 3JICMEHTOB!
® B KaXJOU CTPOKE;
® B KaXJIOM CTOJIOIIE;
® OJHOBPEMEHHO IO BCEM CTPOKAM U BCEM CTOJIOLIaM.
MaccuB nomkeH ObITh 3amoiHeH ciaydaidHeiMua yuciamu oT 0 no 100. OdopmMuTh BBIBOA

pe3yJbTara CIeIyonmM 00pa3oM:

3 5 6 7 | 21
12 1 1 1 | 15
e 7 12 1 | 20
15 3 19 9 | 56

Bapuanr 6

1) Hancats mporpamMmMy, KOTOpasi BRIBOIUT MAaCCUB B 0OPATHOM IMOPSIIKE, & TAK)KE CUATACT
CYMMY U NPOU3BeIeHNe BCEX JIEMEHTOB.

2) lan nBymMepHBIid MaccuB pazMepHocThio NxM. 3amonHsiercs: cmy4aiiHbIMU duciiamu ot -10
10 10. Heo6xoaumo HallTH OTAETBHO KOJMUECTBO OMPUYAMENbHbIX, NOIOHCUMENbHBIX U pasHbix ()
2JIEMEHTOB MACCHUBA.

Bapuant 7

1) B ogHOMepHOM MaccuBe, coctosieM U3 N IelbIX 3JIEMEHTOB, BEIYHCIUTE CyMMY MOYJICH
AJIEMEHTOB MAacCHBAa, PACIOJIOKEHHBIX [JO IIOCJIEOHETO IIOJOKUTEIBHOIO J3JIEMEHTa (€Ciii Bce
AJIEMEHTHI TOJOXKUTEIbHBIE, TO CYMMY BCEX JJIEMEHTOB, €CIM BCE DJIEMEHTHI OTPULIATENIBHBIE, TO
cymma = 0).

2) Nana marpuma nenbix grceda A(N, N). Tlepenumimre smeMeHTsI €€ TIIaBHOW JHArOHAN B
onHoMepHbld MaccuB Y(N) U paznenurTe UX Ha MAaKCUMAJbHBIA 3JIEMEHT IJIABHOM AHATOHAJHU
(pe3ynbTaT Oy/eT BeIeCTBEHHBIM).

Bapuant 8

1) B opHoMepHOM MaccuBe, coctosiieM u3 N BEIIeCTBEHHBIX AJICMEHTOB, BBIUMCIIHTE
IIPOM3BEJICHUE DJIEMEHTOB MAacCHBa, pACIOJOXEHHBIX MEXKIY IEpBBIM M  IOCIEIHUM
OTpPHULIATENbHBIMU 3JIEMEHTaMU. EciM OTpUIATENbHBIX 3JIEMEHTOB HET MM MEXAY INEPBbIM U

MMOCJICAHUM OTPULATCIIBHBIMU 3JICMCHTAMKU HET APYIrux 3JIEMCHTOB, TO IMPOHU3BCACHNEC BBIYHUCINUTH



HeNb3s (BBIBEAUTE COOTBETCTBYIOIIEe coobmienue). Eciu ectb Tonpko 1 oTpHULaTenbHbIN 3JE€MEHT,
TO MPOU3BEICHUE BBIYUCISETCS CO CIEAYIONIETo 3a HUM 3JIEMEHTA U 10 KOHIIa MaccHBa.

2) lana marpuna 1enbix uucena A(N, M). Haitnurte B Kaka0i CTpOKe MUHHUMAJIbHBIN 3JIEMEHT
U 3aIUIIUTE BCE HAllICHHBIC 3JIeMeHThI B MaccuB B[N].

Bapuant 9

1) B ogHOMEpHOM MaccuBe, cocTosIIeM U3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYUCIUTE CYMMY
HJIEMEHTOB MAacCCHBA, PACIIOJIOKEHHBIX MEXIY MAaKCHUMAIBHBIM TOJOXKUTEIBHBIM 3JEMEHTOM H
MaKCHUMAaJIbHBIM OTPHUIATEIbHBIM JIEMEHTOM. Ecin MeXy HUMH HET APYTHX 3JIEMEHTOB, TO CyMMa
=0.

2) Jlana nenouncienHas matpuia A(N, M). Beruucianre cymmy, MpOU3BEACHHUE M CPEIHEE
apu(MeTHUeCKOe HEUETHBIX AIIEMEHTOB MATPUIIBL, YOBICTBOPSIOMINX YCIOBHIO | ajj | > i+].

Bapmuanr 10

1) B omHOMEpHOM MaccuBe, cOCTOSIIeM K3 N BEHICCTBEHHBIX 3JIEMCHTOB, HAWIHTE
MPOU3BE/ICHNE OTPHLATEIbHBIX JJEMEHTOB MAacCHBa, PACIOJIOXKEHHBIX JI0 MHHHMAaJIbHOTO
sneMeHTa. Ecnu MUHUMANBHBIA 3IIEMEHT — NEpPBbIM, WIM OTPULIATENBHBIX 3JEMEHTOB HET, TO
IIPOU3BE/ICHUE BHIYUCIUTD HENb3S (BBIBEAUTE COOTBETCTBYIOLIEE COOOILIEHUE).

2) Bperunciure wmarpuisl S(N, M) u R(N, M), sBistonmecss cyMMOW U pa3HOCTBIO
nenouncieHHbx Marpui AN, M) u B(N, M).

Bapuanr 11

1) B omHOMepHOM MaccuBe, cocrosiieM K3 N IeNbIX 3JIEMEHTOB, BBIYUCIUTE CYMMY
AJIEMEHTOB MACCHBa, PACIIOJIOKEHHBIX MEX/IY MEePBbIM H BTOPBIM OTPHIIATEILHBIMH JJIEMEHTAMH.
Ecnu  oTpunarenbHbIX SIE€MEHTOB HET WM MEXAYy IEpBbIM U BTOPbIM OTpULATEIbHBIMU
3JIEMEHTaMH HET JIPyTuX 3JE€MEHTOB, To cymma = 0. Ecau ecTh TonbKo 1 OTpUIaTeNbHBINA 371€MEHT,
TO BBIYMCIISIETCS] CYMMa BCEX JIEMEHTOB I1OCIIE HETO.

2) Jlana uenouncienHas watpuiia A(N, N). Beiuuciure cymMMy © - KOJHYECTBO
MOJIOKUTENBHBIX 3JIEMEHTOB MATPHUIIbI, HAXOASIIMXCS MO/ IJIABOM IMATOHAJIBIO.

Bapuanr 12

1) B omHOMepHOM MaccuBe, cocTosiiieM 13 N BEIleCTBEHHBIX JIEMEHTOB, BEIUUCIIUTE CPEIHES
3HauYeHHWe (OHO paBHO (MAaKCHUMAJIbHBIH 3JEMEHT + MHUHUMAJBHBIA AJEMEHT) / 2) U KOJIMYECTBO
3JIEMEHTOB MaccHBa OOJIbIIIE YEM BBIYMCICHHOE CpeIHEe 3HAUCHHUE.

2) Jlana uenounciennas marpuna A(N, N), rme N — verHoe umcno. [lomensiiTe mectamu
AJIEMEHTHI YETHBIX U HEYETHBIX CTOJIOIOB.

Bapmuanr 13

1) B omHOMepHOM MaccuBe, cocTosimieM i3 N IIeNbIX 3JIEMEHTOB, BBIYUCIUTE CYMMY MOIYIIEH
3JIEMEHTOB MacCHBa, PACIOJIOKEHHBIX JI0 TIEPBOTO HYJIEBOIO JIEMEHTa, U CyMMY Tocie Hero. Ecin

HYJIEBOM 3JEMEHT HAET NEepBbIM, TO IepBas cymma paBHa (. Eciu HyleBOil »3leMEHT HIeT



nocineAHuM, To Bropas cymma = 0. Eciu HyneBoro sjgemMeHTa HET B MacCHBE, TO BbIBEIHTE
COO0OIIIEHHE, YTO CYMMbI BHIYUCIHUTH HE YAANIOCh.

2) Jana nenounciennas matpuiia A(N, N). Beraucinre npou3BeieHHE 3JEMEHTOB MaTPHIIBI,
HaXOSIIUXCsS HA/ IJIABHOM JUATOHAJIBIO, U IPOU3BEIECHUE 3JIEMEHTOB MAaTpPULIbI, HAXOAALIUXCS
NOJ1 IJIaBOM AUAaroHaJb10. [Ipy BeruKcIeHUN TPOU3BEICHH HYJIEBbIC AJIEMEHTHI HE YUUTHIBAITE.

Bapuanr 14

1) Orpa3ute OJHOMEPHBI MAcCUB, COCTOSIIUM M3 N IEIBIX JIEMEHTOB (TO €CTh MEPBBIN
3JIEMEHT CTAaHOBUTbHCS ITOCIEAHNUM, a ITOCIIEHUN — IEPBBIM, U TaK CO BCEMM 3ieMeHTaMu). OTpa3uthb
HEOO0XOMMO ¢ MOMOIILIO H3MeHEeHHMsI MACcCHBa, a HE IIPOCTO BBIBECTU B OOPAaTHOM MOPSIKE.

2) Hana nemnounciennas matpuia A(N, N). 3anuimure Ha MECTO OTPHIATEIBHBIX JIEMEHTOB
MaTpHIIBl HYJIM, & Ha MECTO IMOJOXKHUTEIbHBIX — CIMHUIBL TakKe BBIBEAUTE COOOIIECHHE O TOM,
KAaKHX 3JIEMEHTOB 0O0JIbILIE, TOJI0KUTEIbHBIX WM OTPULATENbHBIX.

Bapuanr 15

1) TMonk30BaTeb BBOJUT HOMEP IJIEMEHTA MacCHBa. B OJIHOMEPHOM MacCHBE, COCTOSIIEM M3
N LenbIX 3JI€MEHTOB, BHIYMCIUTE MAaKCUMAIbHBIM 1 MUHUMAJbHBIA 3JEMEHTHI JJIsl KaKIOW 4acTH
MaccuBa: IepBasi — DJIEMEHTHl JI0 BBEJIEHHOIO HOMEpa, BTOpas — JJIEMEHTBl mocie (TO ecTh
BBEJICHHBI HOMEp JEIUT MaccuB Ha 2 yactu). Ecinu HoMep HenpaBuiibHBINA (MeHbIe 0 win 6ombiie
N-1), To BMecTo IOMCKOB BBIBECTH cooOieHrne o0 ommobke. Ecim HoMep = 0, TO 11 mepBoii
MOJIOBUHBI BBIBECTH COOOIIIEHHE, YTO JIEMEHTOB B HEW HeT, a I BTOPOM, Kak W 3aJyMaHo,
BBIYUCIIUTh MAaKCUMAIbHBIA U MHHHUMAIbHBIN 3eMeHThl. Eciim Homep = N-1, To ans BTOpoOit
MIOJIOBUHBI BBIBECTU COOOLIEHHME, YTO 3JIEMEHTOB B HEW HET, a JUIsl MepBOM, KaK U 3aJyMaHo,
BBIYHCIIUTh MAaKCUMATbHBIN 1 MUHUMAIIbHBIA JJIEMEHTHI.

2) Jlana uenouncnennas marpuiia A(N, N). BeiBeante Ha 5KkpaH HHIKHIOI TPEYTOJBHYIO
Marpuily (Bce SJIEMEHTHI BBIIIC TJIABHOM JMArOHAJ M BBIBECTH PABHBIMU HYJIO) U BEPXHIOKO
TPEYroJIbHYIO MaTpPHILy (BCE JIEMEHTBI HIDKE IIABHOM JMArOHAIN BHIBECTH PABHBIMH HYIIIO).

Bapuanr 16

1) B omHOMEpHOM MaccuBe, coCTosIIeM 13 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIIUTE CPEIHEE
apu(dmMeTndyeckoe OTIENbHO 3JIEMEHTOB MAaCCUBA, PACHOJIOKEHHBIX I10CI€ MUHHUMAJIBLHOIO 110
MOJYJII0 DJIEMEHTa M J0 HEero (MUHUMAJIbHBIM 2JIeMEHT He y4uTbiBaeTcs). Eciu MHUHMMaIbHBIN
9JIEMEHT TEpBBIA WM IOCIEIHUM, TO BBIYUCIUTE TOJBKO OJHO CpelHee apuPMEeTHUYecKOoe U
BBIBEJIUTE COOOIIEHUE O TOM, YTO HE CMOTJIM BBIYUCIIUTH JIPYTOeE.

2) Jlana nenounciennas matpuna A(N, N). Marpuna 3anosnnena gucinamu ot 1 10 N*N 1o
nopsinky. [Iporpamma 3aragsiBaet uucio ot 1 7o N*N. ITonp3oBaTens qomkeH €ro yrajaath, BBOIS
gucno. KonnuecTBo nonsITok orpanndeHo 10-to. Ilocne ka0l MONBITKY MOJIB30BATENIO JAOTCA

MOACKA3KHN «BBIIICY UITU «HUIKE», <JICBCC» NI «IIPABCCH) HAXOAUTCH 3aralaHHoC 4Y1CJIO B MaTPHUIIC.



JlonmosiHMTEILHOE 3aIaHUe
TpexMepHbIli MacCHB OIMCHIBAET JKypHal OTMETOK CTYACHTOB 3a BpeMsi OO0y4deHUs. 37eCh
HCIIOJIb3YIOTCS TPU U3MEPEHUS:
1) Homep cemecTpa;
2) HOMeEp CTY/EHTa,;
3) HOMEp IUCIUILIMHBIL.

[TpenmonoxumM, uto y Hac Bcero 10 cemectpoB (1o 2 cemectpa 3a 5 kypcoB), 20 CTyIEHTOB B
IpyIIE U 110 5 TUCLHUIUIMH B KaXI0M ceMecTpe. BeIXoauT Maccus:

int journal [10][20][5];

Kaxxnoe 3HaueHne 3TOro MaccuBa — 3TO OLIEHKA ONPEEIEHHOIO CTYAEHTA 3a OIPEIEICHHYIO
JUCHUIUIMHY B ONPEIEIIEHHOM ceMecTpe. 3aroIHUTE MacCUB JKypHaia CIy4ailHbIMU OLIEHKaMHU OT 2
5o 5.

BriBennTe HOMEpa CTYNIEHTOB, KOTOPBIE UIYT HAa KPACHBIM JUIIIIOM (TO €CTh BCE OLEHKH 4 U
5), a TaKKe OTAEITHHO HOMEpPa CTYJACHTOB, KOTOPbIC HIYT HAa OTUYMCICHHE (€CIH €CTh XOTs OBbI OHA
OIICHKA «2» B JIIOOOM U3 CEMECTPOB).

[TomuMO 3TOTO MONIB30BATENIb MOXKET BBECTU HOMEp cemecTpa. HeoOXoaumMo BBIBECTH KypHAI
3a 3TOT CEMECTp, a TAKKE ONPEIEIIUTh, CKOJIBKO CTYIEHTOB B 3TOM CEMECTPE MAYT Ha CTUIICHJIUIO

(Bce oLeHKH BbIIIE 3).



