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JNNabopaTopHa poboTta Ne 10
0AHOBMMIDHI MacUBH

Meta po6oTH: HaOyTH NPAKTUYHUX HABUKIB IPOTPAMHOIO OIPaIfOBaHHS
OJTHOBUMIPHUX MAaCHBIB.

TeopeTuyHi BigOMOCTI

MacuB y nporpamyBaHH1 — 11€ CYKYITHICTb OJIHOTUITHUX €JIEMEHTIB.

[Ipu orosoiieHH1 MacUBIB y KBaJpaTHUX AYXKKaX 3a3HAYA€ThCS KUIBKICTh €Jie-
MEHTIB, a HyMepallisl €JIEMEHTIB 3aBK1 PO3MOUYNHAETHCA 3 HYJIS.

OnHOBUMIpPHUI MacUB OTOJIOLIYETHCS B MPOrpaMi TAKUM YHHOM:

<mun_oanux> <im’sa_macugy> [<pozmip macugy>|;

[Ipukiaay OroJIONICHAS] MACUBIB:

int a[125]; double vector[100];

KoxeH eneMeHT MacuBy OJTHO3HAYHO MOJKHA BU3HAUUTU 33 IM’SIM MAacUBY |
iHAeKcaMu. [HOexkcu BU3HAYAIOTh MICIIE3HAXO/HKCHHS €JIEMEHTAa B MAacCHUBI 1 3aIuCy-
I0Th MICJIs IMEHI MAacUBY B KBaJpaTHUX AYXKax, TOOTO BUKOPUCTOBYIOUHU 1M sl MacH-
BY Ta 1HJIEKC, MOKHA 3BEPTATUCS JIO €JIEMEHTIB MaCHUBY:

<im’si_macugy> [<sHaueHHs_ THOeKC)™> |

3HayeHHs 1HJEKCiB TOBMHHI OyTH B Jiana30Hi BiJ HYJS 10 BEJIMYUHU, HA OJIH-
HUIIF0 MEHIITY, HDK PO3Mip MacHUBY, BUBHAUYCHUH IMPH MOTO OrOJIONIEHHI, OCKIJIBKU B
C++ HyMepallis 1HIEKCIB PO3IIOYNHAETHCS 3 HYJIS.

Hamnpuknazn, komanaa

int A[10];
OTOJIONTYE MAacuB 3 iM’siM A, sikuii MicTuTh 10 1immx uncen: A[O] — meprmii enemeHT,
A[1] — npyruii, A[9] — ocTanHiii.

-HoanOK
Mpuknagu nporpam

sum=>0
Ipuxaan 1. Beectu macus 3 8 qiMCHUX YKCET 1 OOUUCTUTH
CyMYy €JIEMEHTIB MacHBY.
Texkct mporpamu Ta 6J0K-cXeMa: BeeeHHs
#include <iostream> / Ali] /
using namespace std; '
int main() sum=sum-+A[i]
{ setlocale(0,".1251"); -
double A[8], sum = 0; I
cout << "BBegiTtb 8 umcen" << endl; Busenenns
for (int i=0; 1<8; i++) sum

{ cin >> A[i]; // BBenoeHHa eleMeHTiB Macuy .
sum += A[i]; // obuucneHHs cymi enemMeHTiB

}
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cout << "Cyma eneMeHT1iB MacCuUBY [OOP1BHWE "<< sum <<
endl;

system ("pause>>void");

return 0;

}

PesynasTatu pobotu:

EnemenTn MacuBy MOKHa BBOJIUTH 4Yepe3 MpoOi:

Beenithb 8 uucen:
1 2 3 4 5 6 7 8
CyMa enemMeHTiB MacuBy = 36

Yucna Takoxk MOKHA BBECTH uepe3 Enfer:

Beenithb 8 uucen:

0.1

-72

3.5

12.7

50

4.6

2

0.2

CyMa enemMeHTiB Macusy = 1.1

Ipukaax 2. Beectn MacuB 3 8-Mu JIHCHUX YHMCEN 1 BHJIAIUTH 3 HBHOTO BCi
B1J €MHI €JIEMEHTH.

TekcT nporpamu:

#include <iostream>
using namespace std;
int main()
{ setlocale(0,".1251");
double a[8]; int i,j,n=8;
cout << "BBegiTb MacuB 3 8-MM OiNCHUX 4ucen:\n ";
for (i=0; i<n; i++) cin>>al[il; // BBEOEHHS Macusy
for (i=0; i<n; i++)
if (a[i]<0)
{ for (j=i; j<n; j++) aljl=alj+1]; // BMOANEHHA efleMeHTa 3
1IHOEKCoM j

cout<<"\nY nepetBopeHOMy MacuBl "<<n<<" eneMeHTU(1iB):
for(i=0; i<n; i++) cout<<alil<<"\t"; // BueneHHs mMacusy

cin.get(); cin.get();
return 0;
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Pesynpratn podboTH:

BBepiTb MacuB 3 8-MU OiMCHUX 4ucen:
-4 3.5 0 -2.3 39 -10 45 9

Y nepetBopeHOMy MacuBi 5 enemMeHTun(iB):
3.5 0 39 45 9

Ipuxaan 3. Beectu 3a gonomoror ¢opmMu MacuB 10 10-T IinMx 9yucen Ta
00UYUCIUTH T0OYTOK HEHYJILOBUX €JIEMEHTIB MacHBY.

Po36’s30x. BBonuT MacHBM MOKHA y KOMIIOHEHT richTextBox.

IToyatox

Tekct nporpamu ta 6J0K-cXeMa:

private: System::Void
buttonl Click(System::0bject” =10
sender, System::EventArgs™ e) \ ]
{ Hi I<f
int A[10], p=1, n=richTextBoxl->Lines- -
>Length;
if (n>10) n=10;

>Lines[i]);
if (A[i]!'=0) p*=A[il; Tax

} _ P=P*q[i]
textBox1l->Text=Convert::ToString(p); .

} }
private: System::Void :
button2 Click(System::0bject” Kinens

sender, System::EventArgs™ e)
{

richTextBox1l->Clear(); textBoxl->Clear();
}
private: System::Void button3 Click(System::0bject™ sender,
System: :EventArgs™ e)
{
Close();
}

P=1
for (int i=0; i<n; i++)
{ Ali]=Convert::ToInt32(richTextBox1-
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Pe3ynabpTatu poboTu:

-

o=l OgHOBMMIDH MacKam | =R |£?‘_J o5! OaHosMMIpHI MackHen | ':"i'@ |iE-J
Beenime 10 unmix uwcen Beegime 10 wnee wiacen
2 0 |
-4 DotyTok 1 OotiyTow
10 HEHY ML OB 1 HEHY N OBIX
0 ENEMEHTIE 0 ENEMEHTIE
3 -2
-1 0
i} 1920 41 -1304
4 2
; | Oy eHHA | ClumweHHA :
Biwin Biodn

Ipuxknax 4. Beectu MacuB 13 9-TH IIMCHUX 4ucel, OOYUCIUTH HaWMEHIIHMA
€JIEMEHT MacHUBY Ta HOro 1HJEKC.

Po36’s30k. Y BUTIIA CTIOBECHOTO JITOPUTMY IMOIIYK MIHIMaJbHOTO €JI€MEHTa
MacHuBY 1 HOTO 1HAEKCY MOKHA 3alliCaTH B TaKUH CHOCIO:

1) BBakaemMo mepiue 4ucio 3a HaiiMeHiue. JJid nbOro MpHCBOKEMO MEPIIMIA
enemeHnT MacuBy A[O] y 3miaHy min, a 3minHI# 1nd — 3HaveHHs 0 (TOOTO 1HIEKC
MIEPIIOTO eIEMEHTa MacHBY);

2) y HUKJI MeperisgacMo BCl eleMeHTH. SKIo 3yCTpiuaEMoO YHUCTIO, IKE € Me-
HIIIEC 3a MiN, 3amaM’STOBYEMO II€ YMCiI0 y Min, a fioro ivaekc — B ind.

Komu nukir 3aBepmuThes, y 3MiHHIN Min Oyae 30epiraTucs HaMEHIIUN elie-
MEHT MacHuBYy, a HOro iHJeKc — y 3MiHHIA 1nd. OCcKiIbKK HyMepallis 1HIeKCIB MacCUBY
po3nounHaeThes 3 0, a He 3 1, AK y MOBCAKACHHOMY JKUTTI, BUBETHCS 3HAYCHHS 1H]IC-
KCy, 301bIIeHe Ha 1.

Kpim kommonenta richTextBox, macuBu Takox MOKHa BBOJUTH (UM BHBO-
autH) B komrioHeHT dataGridView. ITpu po3mimienHHi foro Ha popmMi aBTOMAaTHYHO
chopmyeThes nianoroBe BikHO DataGridView 3adauu, B sxomy ciij BUOpaTH KO-
MaHy /[obasums cmonbey. Y BIKHI, IO BIIKPHUETHCS, CIIIJ HATUCHYTH KHOMKY /[o-
basumy, pu 1BOMY chopmyeTbesi onuH croBmenb. (KokHOMY CTOBMIIO MOXKHA
3a/laBaTH BJIACHE 1M’ Ta BHOMpaTH TUN JaHUX. 3a 3aMOBUYYBAHHSM MEPIIHA
cTBOpeHH ctoBmenps matume iM’ss Columnl i Tun gaHuX, KUK HAJA€ MOKIUBICTH
BBEJICHHS-BUBEICHHS TEKCTY.)
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foBaauTs cranbex [

o5 Formi == | ==

== DataGridView 3agauw |
- |
BriGEpHUTE MCTOYHWE OEHHEIX: El:

Mpaska cTonbuos...

Oobaeuts cronbew. .

[¥] BrawuuTs nofaeneHne ©) Henpueasarieiii cronbey

Wma: Columnl
|¥| BRAKAMWTE NpaBry

Tun DataGridViewTexiBoxColumn -|

[¥] BrnwuwTs yaaneHue Tekcr saronoera:  Columnl

[¥] Bugumeiii [ Tonskourenme [] Jadukcuposan I

[ mosemwme | [ omwena |

d BHAKAMWTE BOIMOHHOCTE M3MEHEHWA NOPASHA ETCIJ'IGLI,DB

| 3AKPENHTE B POSUTENECKEM HCHTEI‘-‘IHEFE |

OCKIJIbKY AJI1 BBEJIEHHS! OJJHOBHUMIPHOTO MAacHBY JOCTAaTHHO OJHOTO CTOBIILISA,
OlBIIIEe CTOBIIIIIB CTBOPIOBATH HE Tpeda, a MPOCTO HATUCHYTH KHOTIKY 3aKpbimb.

Hami cin BuOpatu 3HaueHHs False s tppox BiactuBoctert dataGridView:

— ColumnHeadersVisible (3arosoBoK CTOBIIIS);

— RowHeadersVisible (croBmers i3 3aroioBKaMu pSIKiB);

— AllowUserToAddRows (103Bis Ha aBTOMATHYHE TOJTYYCHHS PSIIKIB).

Kpim Bxke HanamroBaHoro enementa dataGridView cmijg Ha maHeni ejleMeH-

TiB' BUOpary i posmictuTH Ha GopMmi ABi KomaHmHi KHOmKK button, aBa textBox
IUI BUBEACHHS pe3ynbTariB Ta Tpu Label mist cTBopeHHS MOSICHIOBaIBHUX ITi/IITH-
CiB.

[Ticns ocraroyHMX HanamryBaHb (opma HaOy-
7€ BUTIIATY —>
[lepen HamucaHHSIM MPOTPAMHOTO KOy CIIiJ 3a-

oLl = E'EE

Beegime 5 miticHio: ywcen

3HAUUTH e OoJHy ocobOnuBicTh dataGridView: Qe D)
PSAOKKM MOXKHA IOdyd4aTH juiie y mporpami. Came G Possasox D
TOMY CJiJI MOABIHHUM KJIAIlaHHSAM MHUII 1Mo (opmi S
ctBoputH ¢yHkiito Forml Load Ta Bnucatu B Hei mn=[ |
KOMaH]Iy CTBOPEHHS 9-TH PS/IKIB: -

dataGridViewl->Rows->Add(9); ind =

Texct mporpamu Ta GJIOK-CXeMa: S nRar
private: System::Void Forml Load

(System: :0Object™ sender, System::EventArgs™

e
) BBenenns

A[i]

min=A[0], ind=0

{ dataGridViewl->Rows->Add(9);
}
private: System::Void buttonl Click(System::0Object”
sender,System: :EventArgs™ e)
{ double a[9], min; int i, ind;
for (i=0; i<9; i++)
al[1i]=Convert: :ToDouble(dataGridViewl->Rows[1]->Cells[0]-

>Value) ;

Tak

: min=A[i], ind=i
SIkmo B jaHnii MOMeHT By He OauuTe maHe b €JIeMEHTIB, 11 MOKHA ITOKAa3aTH KOMAHI0I0 MEHJO B0 TIafient onenie-

umos (View/Toolbox), abo xnasimamu Ctri+Alt+x.
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min=a[0]; ind=0;
for (i=1; i1<9; i++)

if (a[il<min) { min=a[i]; ind=i;}
textBox1l->Text = min.ToString();
textBox2->Text = (ind+1).ToString();

}
private: System::Void button2 Click(System::0bject” sender,

System: :EventArgs™ e)
{ for (int 1=0; 1<9; i++)
dataGridViewl->Rows[1]->Cells[0]->Value = "";
textBox1l->Clear(); textBox2->Clear();
}

oy S O ot
Pe3ynabratu poboTu:
Beenite 9 nificHux wacen

12

-2 Fose'Az0K
0

15

1
102

-3

Oy eHHA

Ipuxknax 5. Baectu MacuB 13 12-tm
TIMCHUX YKCeN 1 BHOPSAKYBATH (BIICOPTYBATH) HOTO 3a 3pOCTAHHIM 3HAUEHb.

Po36’sa30k. Y HaBeeHil HIDKUYE MPOrpaMi 3allpOIIOHOBAHO HAWOUIBII MOIINpe-
HUW MeTon “OympOamku’™ (bublesort). AITOPUTM COPTYBAaHHS TOJISITAE Y TIEPECTAB-
JISSHHI JIBOX CYCIIHIX MOPIBHIOBAaHUX €JIEMEHTIB MAaCHBY, SKIII0O BOHU WIyTh y HelMpa-
BUJIBHOMY TTOPSIZIKY.
OCKiTbKH OJHOPA30BOTO TPOXOKEHHS IO €JIEMEHTaX MacHBY HEIOCTaTHHO
JUIS pO3B’sI3aHHS 3aBJaHHS, B MPOTpaMi OPraHi30BaHO J1Ba IMKJIM: 30BHIIIHIA UK
(mo 1) mo3Bomse mepedOpaTH BCi €IEMEHTH MACHUBY IS TOPIBHSHHS 3 1HIIAMH
€JIEMEHTaMHU, JIOCTYII JI0 SIKKUX OPTaHi30BaHO y BKJIaaeHOMY Lukii (o j). Ilpu upomy
OCTaHHE 3HAYEHHS MapaMeTpa UKy 1 y mukial for mae OyTu Ha OAMH MEHIIE 3a
KUIBKICTh YCIX €JEMEHTIB, 1100 Ha OCTaHHIM iTepalii MOXKHa OyJO IMOPIBHIOBATH
NepeI0CTaHHIl €JIEMEHT 3 OCTaHHIM.
JI71s1 IepecTaBIsTHHS IBOX €JIEMEHTIB 3aCTOCOBYEThCSI TUMYacoBa 3MiHHA temp:
temp = a[il; // 3anam’aratu 3HaveHHs a[i],
ali]l = aljl; // B al[i] 3arucatm a[j],
aljl = temp; // a B a[j] 3anucatu te, wo cnoyatky 6yso B a[i]
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[I1o6 xpare 3po3ymMiTH HEOOXIAHICTP TUMYACOBOI 3MIHHOI, CJIIJT YSIBUTH COOi
CKJISIHKY COKY 1 YallKy KaBM 1 CIpoOyBaTW NEPENIMTU CIK y Yallky, a KaBy — Y
CKJISIHKY. [{e HeMoxkIuBO 3po6uTH 0€3 10AaTKOBOTO MOCYY,
JI0 SIKOTO CIIOYaTKy Tpeda MEepenauTd BMICT, HANPHUKIAI, <: Houarox :>
CKJISTHKH.

SkI1110 B yMOBI TIOPIBHSHHS €JIEMEHTIB 3alUCaTH 3HAK
">"'TO €JIEMEHTH COPTYBATUMYTHCS 3a 3POCTAHHSM, & SIKIIO
3HaK "<" — 3a crmagaHHIM.

BBenenns

ali]

TexcT mporpaMu Ta 6J10K-cxema:

private: System::Void Forml Load(System::0Object”
sender,
System: :EventArgs” e)
{ dataGridViewl->Rows->Add(12);
dataGridView2->Rows->Add(12);
}
private: System::Void buttonl Click(System::0bject” I
sender, System::EventArgs™ e)

{ double a[l2];
for (int 1=0; i<12; i++)
a[i]=Convert::ToDouble(dataGridViewl-
>Rows [1]->

Cells[0]->Value);
for (int 1i=0; 1i<11l; 1i++)
for (int j=i+l; j<12; j++)
if (alil=aljl)
{ double temp=al[il];
ali]=aljl;
aljl=temp;
}
for (int 1=0; 1i<12; i++)
dataGridView2->Rows[i]->Cells[0]->Value = a[i].ToString();
}
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85 CopTyeaHHs = O *
Beegime 12 gificHie: uicen
123 -56,52
0 Coptysami -10
-BE,52 45
2 28
308 0
4.5 0
-10 2
1] 26
12,85 4
4 123
-2.8 12,85

[MuTaHHA ANA CAMOKOHTPOSIO

1) JlaTu BU3HAYEHHS MAacHUBY B NMPOTpaMyBaHHi?
2) 3ammcaT OTOJIOMICHHS OJTHOBUMIPHOTO MACUBY 3 25-TH JIACHUX YHCETI.
3) HaBectu oneparop, sIKAii IPUCBOIOE NEPIIOMY €IIEMEHTY MacuBy A
3 25-TH I1IACHUX YKCeN HYJbOBE 3HAUCHHS.
4) BuOpatu iM’si 3MiHHO1, 3HaYEHHSIM SIKOi € CyMa €JIEMEHTIB MacUBY, B HaBe-
JIEHUX TPbOX (PparMeHTax mporpam:
a) s1=0; 0) s2=1; B) $3=0;
for(i=0;1<10;i++) for(i=0;1<10;1i++)
for(i=0;i<10;i++)
sl += a[il]; s2 *= alil; if(al[i]>0)
S3++;
5) 3amucartu iM’sl 3MIHHO1, 3HAUEHHSM SKOT € KUJIBKICTh JIOJATHUX €JIEMEHTIB
MacHBY, B HaBEJICHUX TPbOX (PparMeHTax Mporpam:

a) S1=0; 0) S2=1; B) S3=0;
for(i=0;i<10;i++) for(i=0;1i<10;i++) for(i=0;1i<10;i++)
S1 += a[i]; S2 *= al[i]; if(a[1]>0) S3++;

6) 3amucard iM’sl 3MIHHO1, 3HAYCHHSIM K01 € MaKCUMaJILHUN 3 €JICMEHTIB Ma-
CUBY, B HaBEJICHUX TPHOX (PparMeHTax mporpam:
a) S1=0; 0) S2=a[0]; B) S3=0;
for(i=0;1<10;i++) for(i=1;1<10;i++)
for(i=0;1<10;i++)
S1 += ali]; if(a[i]>S2)S2=alil;
if(a[i]>0)S3=53+1;
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ITabopaTtopHe 3aBAaHHA

1) ¥ mporoxkoui 1abopaTopHOi poOOTH JaTH BIAMOBII HA KOHTPOJIbHI ITUTAHHS.
2) ¥V npotoxkosi 1abopaTopHOi pOOOTH CKIIACTH CXEMY aJITOPUTMY 1 HAIUCATH
nporpamy MoBoro C-++ s po3B’s3aHHS iHIWBITyalbHUX 3aBJaHb 3 OMPAI[IOBAHHS
OJIHOBUMIPHUX MAacHBIB (3aBJaHHs BuOpatu 3 Tadu. 10.1 ... 10.3).

3) CTBOpUTH Ha KOMIT IOTEpl MpOrpamMHi MPoeKkTH y cepenoBuili Visual C++
IUTS peatizailii HamMcaHuX MporpaM. 3aHeCTH Pe3yabTaTH 0OUKCICHB IO MPOTOKOIY.

Tabnuys 10.1

InauBinyaabHi 3aBIaHHA CePeHbOI0 PiBHA CKJIATHOCTI

o |[Posmip| Tun I .
Bap/macuBy| nammx HAUBiTyalbHe 3aBIaAHHS

1 15 i |OGYHCIUTH KUTBKICTh Ta CyMY MApPHHUX €JIEMEHTIB MaCUBY

2 10 i |OGUHCIUTH cepeiHE apuMETHUHE TOAATHUX €JIEMEHTIB

3 8 it | O0UHCIuTH QakTopian 3HaU€HHSI OCTAHHBOTO eJIEMEHTa

4 12 | pivicanii| O6uncanTi T0OYTOK €JIEMEHTIB, 3HAUCHHSI SIKUX MEHIIE O-TH

5 14 i |O0YUCIUTH cepeliHE apudMeTHYHEe HeMTapHUX €JIEMEHTIB

6 18 | mificHuii|BropsiikyBaTH 3a ciafjlaHHsIM NEPIly NOJOBUHY MAacCUBY

7 11 i |PO3MICTUTH €IeMEHTH MAacUBY Y 3BOPOTHOMY MOPSIIKY

8 14 | nilicHuii| Po3MicTUTH €1€eMEHTH MacHUBY y MOPSIIKY 3pOCTaHHS
3HAYCHb 1X MOJYIIB

9 16 it |OOYHCINTH CyMy €JIEMEHTIB MacUBY, KpaTHHUX 3

10 14 | nificauii| OOYHUCIUTH CyMy €JIEMEHTIB, a0COTIOTHE 3HAYEHHS SIKUX
He nepesuiye 10

11 17 i |OOYUCIUTH cepeliHE apuMeTHYHEe MIHIMAIBLHOTO
Ta MaKCUMaJIbHOTO €JIEMEHTIB MaCUBY

12 9 nificHuii| BuUBecTH KIJIBKICTD €JIEMEHTIB, 3HAUYEHHS IKUX
O1JIbIIIE 32 3HAYEHHS MEPIIOTO eJIEMEHTa MACHBY

13 15 mini |BusHaunTy 1HAEKCH MIHIMAQJIBHOIO 1 MAKCUMAJILHOTO €JIe-
MEHTIB MacUBY

14 10 | miticHuii| OOYUCINTH CyMy €JIEMEHTIB MaCUBY, 3HAUCHHS SIKUX HaJje-
KaTbh MPOMIXKKY [3, 6]

15 8 i |O0UnCIuTH 100yTOK HEMAPHUX €JIEMEHTIB MACHUBY

16 12 | miicauii| BusHaunt HOMepY MiHIMAJILHOTO 1 MAKCUMaJIbHOTO
€JIEMEHTIB MaCHBY

17 20 i |BropsakyBaTu 3a 3pOCTaHHSIM JIPYTY OJIOBUHY MAacUBY

18 18 it |OGUHCTUTH cepeHe apu(MeTUIHE eIEMEHTIB, 3HAYCHHSI STKUX
O1JIbIIIe 3HAYEHHSI OCTAHHBOTO €JIEMEHTa MAaCUBY

19 11 |mivicHni|OOYHUCINTH KUJIBKICTD TOJATHUX €JIEMEHTIB, 3HAUECHHS IKUX
MmeHue 20-tu

20 9  |mificHuii|OGYUCIUTH MOAYJb CyMH BCIX BiJ’€MHHUX €JIEMEHTIB, CyMy
BCIX JIOAATHUX 1 PI3HUIIO MK 3HAYEHHSIMH ITUX CYM

21 16 i |O0UKMCINTH cepeTHE apuPMeTUUHEe eJIEMEHTIB, KpaTHUX 5

22 19 | mificHuii| BusHaunt MiHIMaJILHUH 13 TOJATHUX E€JIEMEHTIB
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Zaxinuenns maon. 10.1

Ne |Po3mip| Tun I .
Bap/macuBy| nammx HAUBiTyalbHE 3aBIaHHS
23 17 mimui |OOYHCIUTH KUTBKICTh JOJIATHUX, BiJl'EMHHX 1 HYJIbOBHX €JIe-
MEHTIB
24 8 | miicHu|O6UnCIUTH 100yTOK OTHOUM(MPOBUX €IEMEHTIB MACHUBY
25 7 | niicHuii| OGUMCINTH CyMy TUIBKU JTBOIMGMPOBUX €IEMEHTIB
26 18 |mivicHui|Bu3HaunTH MaKCUMaJIbHUM 1 MIHIMAJILHUHN €JIEMEHTH,
HACKIJIbKH MaKCUMAaJIbHUM €JIEMEHT € OUIBIITNM 3a MIHIMaJIbHUN
27 11 i |{OOYKMCIUTH BIJICOTKOBHI BMICT JOJATHHUX, BlJ €MHHUX
1 HYJIbOBHX €JIEMEHTIB
28 10 | nilicHuii| OGYUCINTH CyMy KBaJpaTiB TUX YUCEIN, MOJYJb SIKUX OLIbIIIe
3HaYeHHA 2.5
29 12 | miticHuii| BusHaunTi HAMOUIBIIKI 3 TAPHUX JOJATHUX €JIEMECHTIB
30 9 | mivicHuii| OGYMCINTH CyMy MOJIYJIIB YCIX B1JI €EMHHUX €JIEMEHTIB MAaCUBY
Tabnuysa 10.2
InauBinyajabHi 3aB1aHHSA 0230BOT0 PiBHS CKJIAHOCTI
Ne |Po3mip| Tun I .
pap./macupy| xamux HAMBiayaJibHe 3aBIaHHS
1 15 minui ([ToMiHATH MiCISIMU MiHIMAJTBLHUN €JIEMEHT 3 IEPEIOCTaHHIM
2 10 | nmilicHuii| OGUUCIUTH CyMy JOJIaTHUX HETIAPHUX €JIEMEHTIB 1 3aMIHUTH
NapHi €JICMEHTH MACHUBY Ha ITI0 CYMY
3 12 it |[lepeBiputy, 4 € MacUB YIOPSIKOBAHUM 32 3pOCTAHHSIM
4 8 |miicHui|OO6uncauTH pakTopiana Nepiioro eJeMeHTa MacUBY, 3HAYCHHSI
SIKOI'0 MCHIIIC 8-MU
5 14 i |TToMiHATH MiCIIAMH MaKCUMAJbHUM €JIEMEHT 3 MEePIIUM
6 18 | aiticHnii|OOYMCINTH HOBHI MacHUB SIK PI3HUITIO €JIEMEHTIB BUXITHOTO
MAaCHBY Ta IX CEpEIHHOTO apU(PMETHUIHOTO
7 11 MIni |3aMIHUTH BCl BiA €MHI €J1€EMEHTH MIHIMAJILHUM
8 14 | aiticanii OOYUCINTH KIJTBKICTh €JIEMEHTIB, 10 MIEPEBUIYIOTH CEPEIHE
apuMEeTHYHE BCIX €JICMEHTIB
9 7 i |CTBOPUTU HOBHI MacuB, PO3MICTUTHU CIIOYATKY BC1 JI0JIaTHI
€JIEMEHTH 1 HyJI1, TICJIs 4Oro — BiJl’€MHI1, 30epirarouu mopsiok
iX CyiryBaHHS
10 19 |miicHui|{IToMiHSITH MICIISIMU MaKCUMAJILHUN €1€MEHT 3 MIHIMAJILHUM
11 17 i |O6urcIuTH QakTopian 1HIeKCY MAaKCUMAJIBHOTO €JIEMEHTa
12 9 JIHACHUN|3aMIHUTH MIHIMAJILHUN 1 MAKCUMAJIbHUN €JIEMEHTH 3HAUEH-
HSIM CEPEHBOTO apU(PMETHUYHOTO BCIX €JIEMEHTIB
13 15 i |TToMiHATH MICIAMM TIEPIITY TTOJIOBUHY MACUBY 3 APYTOIO
14 10 UIMHA |3aMIHUTH MTapHI 32 3HAYCHHSIM (HE 3a 1HJAEKCOM) eJleMeHTH Ha ()
15 8 niicHui| [IoMiHATH MICIISIMU €JIEMEHTH, SIKI CTOATh Y MacUBI MOPSI/I;

112,314171. 1.
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Zaxinuenns maoa. 10.2

Ne |Po3mip| Tun I .
pap.|macupy| xamux HAUBiTyajbHe 3aBIaHHSA
16 12 | milicHuii| BunanuTu 3 MacuBy nepiiri TpU €JIEMEHTH MacHBY
17 20 i |Bu3HaunTy HalMEeHIMI cepes] MapHUX JTOAaTHUX €JIEMEHTIB
18 18 | mificHuii|BuganuTy 3 MacuUBY BC1 €JIEMEHTH B1J MOYATKY
1 10 HalOLIBIIIOTO €JIEMEHTA
19 11 nuMid |BuganuTy 3 MacuBY MapHi 3a 3HAYCHHSIM €JIEMEHTH MacHBY
20 9 1inui |(CTBOPUTH HOBUHM MACHUB 13 3aJIUINKIB BT JIJICHHS HAIIIO0
CJICMEHTIB MAacCHBY Ha 3
21 16 inui |BusHaunTH HAMMEHIINIA cepe] BiJl EMHHUX €JIEMEHTIB MaCHUBY
22 19 | milicHuii|3aMiHUTH BC1 HYJIbOB1 €JIEMEHTH 3HAYEHHSIM MIHIMAJIBHOTO
eJIeMEHTa
23 17 i {OOYUCIUTH CYMY BiJI’ €MHHUX €JIEMEHTIB, PO3MIIICHUX MICIISA
MaKCHMAJIbHOTO €JIEMEHTa MACUBY
24 8 J1ACHUI|3aMIHUTH BCI BiJI’€MHI €JIEMEHTU Ha HYJI1, a JOJIaTHI —
Ha OJIMHHII
25 7 IiTUH |3aMIHUTH BCl HEMAPHI €JIEMEHTH MaCUBY OJUHUIISIMHA
26 18 it |OGUUCITUTH KUTBKICTh €JIEMEHTIB MAaCUBY, PO3MIIICHUX MiCIIs
MIEPINIOTO HYJIHOBOTO €JIEMEHTA
27 11 i |BuganuTy 3 MacUBY HYJIBOBI €JIEMEHTH MACHBY
28 10 | miticHuii|Bunanutu 3 MacuBy HaMEHIITUN €JIEMEHT MAaCUBY
29 16 | nmilicHuii|BuganuTy 3 MacUBY NepIIUi Ta OCTAaHHIN €JIEMEHTH MAaCUBY
30 12 it |OGUUCITUTH CyMy MapHUX €JIEMEHTIB, PO3MIILIEHUX
MICJIsI MIHIMAJIBHOTO €JIEMEHTa MACHUBY
Tabnuys 10.3
InauBinyajabHi 3aBJaHHA BUCOKOI0 PiBHS CKJIAJHOCTI
Ne | Po3mip | Tun I .
Bap.,MacHBy| JaHuX HAUBiTyaJbHe 3aBIaAHHS
1 o 9 minii |BBecT nBa MacHBU M OOYMCIIMTH KUIBKICTh OJHAKOBHUX
€JIEMEHTIB y HUX
2 | mo 10 |mikicHuiiBBecTu aBa MacuBH 1 TOOYAyBAaTH TPETiH 3 yHOPSAKOBAHUX
3a 3pOCTaHHSAM 3HAYCHb €JIEMEHTIB 000X MacUBIB
3 | mo12 | mnuii |BBecTu macuB, B SkoMy KoxkHHI enemeHT € 0, 1 abo 2,
MepeCcTaBUTH €JIEMEHTH MacCUBY Tak, 1100 CIIOYaTKy OyJu
po3mitieni Bei 1, motiM Bci 0 1, HAMPUKIHII, BC1 2
4 | nmo8 |miiicuumii| BBectn macus 1 yucno C. [lepecTtaBuT yncia B MacuBi Tak,
00 CroYaTKy OyJr PO3MIIIEH] BC1 €JIEMEHTH MEHIII
3a 3HaueHHs C, noTiM — Oinburl C, 36epiratoyu mopsiaok
iX pO3MITIICHHS
5 | no 14 | minuii |Bu3HAYMTH mIEpIIe YUCIIO, SIKE € MPUCYTHIM Y KOXKHOMY 3 3-X
MacCHBIB, 3HAYEHHS B ITUX MacHBaX PO3MIIICHO 3a 3pOCTaHHIM
6 no 7 | mificHuii|BBecTn ABa MacuBU Ta CTBOPUTH TPETIH 31 CIIUIBHUX

€JIEMEHTIB MAaCHBIB
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IIpoooeoicenns maobn. 10.3

Ne | Po3mip | Tun I .
Bap. MacHBy| JaHHX HAUBiTyaJbHe 3aBIaHHS

7 | mo 11 | uinuit |BBecTu macuB, B IKOMY TUIbKH JIBa OJTHAKOBI €JIEMEHTH.
BusHauuTH iXHi 1HIEKCH

8 | mo 14 | miiicaumii|Bectn Macus 1 uncio L. CTBOPUTH HOBUI MAaCHUB 3 €JIEMEHTIB,
MEHIIUX 3a L, 1 BIOPSIKYBaTH HOBHI MacHB 3a CIIaJIaHHAM

9 | 1019 | minuii |Bu3HauuTu napy CyciHiX €JIEMEHTIB MaCHBY, 3HAUCHHS SIKUX
€ HalONMMKYMMH OJIMH JIO0 OJTHOr0, TOOTO 3HAYEHHS
IX;+1— X;| € MIHIMaJIbHUM

10 | mo 12 | aiticHuii | O6uucIuTH 100yTOK P BiJI’€MHHMX €JIEMEHTIB 3 MApHUMHU 1H-
JeKCaMU, SIK1 He TIePEBUINYIOTh BBEJICHOTO Yucia L, 1 moaiIu-
TH BCl JOJATHI eJleMeHTH Ha P

11| no 17 | minmit [BBecTu MacuB 1 CTBOPUTH Ha MOTO OCHOBI IBA HOBUX MACHBH:
NEPIIUH 3 €JIEMEHTIB 3 HEMAPHUMHU 1HIEKCaMU, IPYTUil —
3 €JIeMEHTIB, KpaTHUX 5

12| n0o9 |nificauii | BBecTn MacuB 1 yucio P. BU3HauuTH e1eMeHT MacuBy,
3HAYEHHS SIKOTO HabmmKye 10 P, To0To 3HaueHHs |x; — P|
€ MIHIMaJbHUM

13| mo 15 | minuit |BrnopsimkyBaTu MacuB Tak, 100 BCl JOJATHI YKciia Oyiu
PO3MIIIEH] CITIOYATKY 3a 3pOCTaHHSM, a BC1 B1JI’€MHI —
HaIPUKIHII 32 CIaJaHHIM

14 | mo 10 | miiicuwnii| BBecTr 1Ba MacHUBH 1 BU3HAYNTH KIJIBKICTH HEOJHAKOBUX
€JIEMEHTIB y HUX

15| nmo8 | minuii |BBecTu 1Ba MacuMBU Ta 3aMIHUTH HYJISIMH Ti €JIEMEHTU
MIEPIIIOTO MACUBY, IKHMX HEMAE Y IPYTOMY

16 | mo 12 |giticHuii |OOUYUCIUTH CyMy S BiJI EMHUX €JIEMEHTIB,
K1 HE MEPEeBUIIYIOTh 3a1aHOTO YKcia L, 1 TOAUIMTH OCTaHHI!
JIOJJATHUH €JIEeMEHT Ha S

17 | mo20 | minuit |Bectu MacuB 1 yucio K. CTBOpUTH J1Ba HOBUX MaCHBH:
TSI — 3 €JIEMEHTIB, MEHIIIHX 3a 3HaUeHHs K, Apyruii — 3
eJIEMEHTIB, OUThINX 32 K, 30epiratoun nopsiIoK iX po3MIIIEHHS

18 | mo 18 |miiicHuii |BBecTn MacuB, KUl MICTUTh OaraTo HyJIbOBUX €JIEMEHTIB.
3aMiHUTH BC1 TPYIH MiJPsA PO3MIIIEHUX HYJIIB Ha 3HAUCHHS
KUTBKOCTI HYJIB

19| mo 11 | muit |OOGUMCIUTH cCyMy S TOJAATHUX HEMAPHUX €IEMEHTIB
1 3aMIHUTHU BCl IApH1 €JIEMEHTH MacuBy Ha S

20| mo9 |mificHui |BBecTu 1Ba MacHBH, BU3HAUYUTH MAaKCHUMAaJIbHI €JI€MEHTH
KOKHOT'O 3 HUX 1 IIOMIHATH 1X MICIISIMHA

21 | no 16 | minmit |BBecTtr MacuB i Ha HOTO OCHOBI CTBOPUTH HOBUU
3 B1JI'EMHHX 1 HYJIbOBHX €JIEMEHTIB 3 MapHUMH 1HJIEKCAMU

22 | mo 19 |mificuuii |BBecTn nBa MacHBH, BU3HAYUTH MIHIMAJILHUN €1€MEHT

MIEPIIOTO 1 MAKCUMAJIbHUH €JIEMEHT JIPYroro MacuBy,
1 TOMIHATH IX MICISIMU
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Zaxinuenns maon. 10.3

Ne | Po3mip | Tun I .
Bap. MacHBy| JaHHX HAUBiTyaJbHe 3aBIaHHS
23 | mo 17 | minmii |BBecTu MacuB 1 Ha HOTO OCHOBI CTBOPUTH JIBa HOBUX MaCUBHU:
NEepIIU — 3 TAPHUX €JIEMEHTIB, APYTUN — 3 €JIEMEHTIB,
KpaTHUX 3
24 | no 8 |mificHuii | BBecTu aBa MacWBH 1 3aMIHUTHU HYJISIMH Ti €JIEMEHTH JAPYTOTO
MacHBY, SK1 € B IEPIIOMY
25| mo7 | wnuii |BBecTr nBa MacuBH 1 IIOMIHATHA MICIISIMA MaKCUMAaJILHUI
€JIEMEHT TePIIOT0 MaCUBY 3 MIEPIIUM €JIEMEHTOM JIPYToro,
KM OLIBIIE 5-TH
26 | nmo 18 |mificHuit |BBeCcTH MacHB 1 Ha MOT'O OCHOB1 CTBOPUTH HOBUM 3 OJATHUX
€JIEMEHTIB, OUTBIINX 32 Cepe/IHE apU(PMETUUHE BCIX €JIEMEHTIB
27 | no 15 | minmit |BBectn macuB i uncio L. CTBOpUTH HOBU MaCHB 3 €JICMEH-
TiB, OUIBIINX 32 L, 1 BHOPSAIKYBAaTH CTBOPEHHI MacuB
3a 3pOCTaHHSAM
28 | mo 10 |mificHuit |Bu3HauuTH nmapy CycCiJiHIX €JIEMEHTIB MAaCUBY, 3HAUEHHS SIKUX
MaKCHMAJIBHO PI3HATHCS OJIUH Bij OJTHOTO, TOOTO 3HAYEHHSI
IX;+1 — X;| € MAKCUMaJIbHUM
29 | no 16 | minuii |BBecTtu MacuB, IKUK MICTUTh 0arato HyJIbOBUX €JIEMEHTIB.
3aMIHUTH BCI TPYIH MIAPST PO3MIIIICHUX HYJIIB HA OJIUH HYJIb
30 | mo 12 |mi¥icumii [BBecTH nBa MacHMBH, BU3HAYNTH MiHIMAJIbHI €JIEMEHTH

KOJKHOT'O 3 HUX 1 HOMIHATH IX MICISIMU
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OnpauoBaHHa 0AHOBUMIDHMX MACHBIB

Meta po6oTn: HaOyTH MPAKTUYHUX HABUKIB MPOTPAMHOTO OMPAIIOBAHHS OJI-
HOBUMIPHHUX MacuBiB y ¢yHKIIisAX 3acobamu Visual C++.

TeopeTuyHi BigOMOCTI

[Ipu ompairoBaHHI MacuBiB y QYHKIISAX TepeaBaHHs iX y SKOCTI apryMEHTIB
3aBXKIU 3IMCHIOETBCS 3a aIpecoro, TOOTO MepefacTbes aapeca MEpIIoro eIeMeHTa
(ToYaTok MacuBy), a IOCTYII IO KOKHOTO 3 €JIEMEHTIB MAaCUBY 3IHCHIOETHCS SIK TIEB-
HUM 3CyB (OOUYHCITIOBAHUM Uepe3 1HACKCH) Bl TOYATKy MacHUBY.

[lepenaBanHsi OTHOBUMIPHUX MAcCHUBIB 10 (PYHKIIIH y SIKOCT1 apTyMEHTIB MOKHA
OpraHi3yBaTH OJHHUM 3 TPHOX CIIOCOOIB:

double fun (int a[l0]);
double fun (int all]);
double fun (int *a);

3a mepumM crnocoboM SIBHO 3a3HAUYEHO KIJIBKICTh €JIEMEHTIB MacuBy. Y JIpyrii
CUHTAKCUYHIA (OpMI KOHCTAaHTHHI BUpa3 y KBaJpaTHUX IYy>KKaX € BIACYTHIii. 3a
TPETHOTO CIOCO0Y MepeaacThCsl BKa3iBHUK SIK IMOCWJIAHHSA Ha MacuB, SIBHO BHU3Haue-
HUW B OCHOBHIHN mporpaMi. OCKIJIBKH JJIS IPYTOro 1 TPeThOro croco0iB iHGopMaIlis
PO KUIBKICTh €JIEMEHTIB y MPOTOTHUITI BIJICYTHS, TO Taki ()OPMU MPHUITYCTHUMI, KOJIU
KUTBKICTh €JIEMEHTIB MAaCHUBY € INI00AJIbHUMHU 3MIHHMUMH YU KOHCTaHTaMH. AJie JO1li-
JIbHIIIE TIepeaBaTi PO3MIPHICTh OJJHOBUMIPHOI'O MAacHBY J10 (PYHKIII OKpEeMHUM I1a-
paMeTpoM, OCKUIBKH 1€ 3pOoOUTh TaKy (yHKIIIO OUIbII YHIBEpPCAIbHOIO, a/)KE BOHA
3MO’K€ KOPEKTHO ONPaIlbOBYBATH MACHBH 3 PI3HOKO KUIBKICTIO €JICMEHTIB.

double fun (int a[], int n);
double fun (int *a, int n);

Xoua HaBe/IeHI 3allMCH MAlOTh PI3HUN CUHTAKCHUC, HACTIPAB/Il BOHU € PIBHO3HAY-
HUMH, OCKUIbKH aBTOpaMu ctaHgapty C s OublIoi sSICHOCTI OyJIo BHUPIIIEHO, IO
MacHB OTOJIOLICHUH sIK mapaMeTp ¢yHKLIi € BKkaziBHUKOM. [Ipy 1boMy HaBiTH SIBHO
3a3Ha4YeHE YHMCIIO y KBAaJIPAaTHUX AYKKaX iIrHOPYETHCS.

SIKo yHKIIIS JUIs ONpaIfoBaHHs €JIEMEHTIB MacHBY HE IMOBUHHA TEpeaBaTH
pe3yabTaT SIK OJHE 3HAUEHHS, a JIMIIE MEePecTaBis€ €JIeMEHTH MacUBYy MicCIsIMH abo
3MIHIO€ TXHI 3HAY€HHS, TO TaKy (DYHKIIIIO OTOJIOLIYIOTh 3 TUIIOM pe3yibTaTy Void (He-
Ma BEJIMYMHH, 110 MoBepTaeThes). OCKUIBKA caM MacHuB MepeaaeThes A0 (PyHKIIT 3a
MOCWJIAHHSM, TO Oyab-AKi 3MiHIOBaHHS 3HAY€Hb €JIEMEHTIB MacuBy y (YyHKIII Oyme
BUJTHO 1 B OCHOBHIHM Mporpami, sika BUKJIMKAE 10 PYHKITIO (IUB. IPUKIIA] Iporpamu 3).

Mpuknagu nporpam

Mpuknap 1. CtBopuTH (GYHKIIIO O0YHCICHHS CEPeIHBOr0 apu(PMETUIHOIO 3HA-
YEeHHS! HEHYJbOBUX €JIEMEHTIB LIJIOYKCIOBOIO MacHUBY Ta 3a JAOMOMOTOO Li€l QPyHKIIIT
BU3HAUUTH CcepeaHe apupMETHIHE HEHYJILOBUX €JIEMEHTIB I BBEJCHOro MacuBy 3 10-
TH IUTUX YUCEINT: CIIOYATKY JJISl BCIX €JIEMEHTIB, a TOJI1 IS TIEPIIIO] MOJIOBUHN MACHUBY.
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CxeMu anroputmy QyHKIIi Ta OCHOBHOI mpOorpaMu:

T oo O

s=0,kol=0

afi]
1
rez = sr(a, 10)
Tax
s = s+a / BI/IBC,Z[CH- /
i Hsl rez

kol=kol+1
] I rez = sr(a, 5)

Tak / Busenenns /
@ s = stkol iy rez
CxeMma anroputmy
710 OCHOBHOI IpOrpamMu

Cxema anroputmy
¢GbyHKil sr ()

TekcT mporpaMHOTro KOJAY Ta CX€Ma aJrOpUTMY:

#include <iostream>
using namespace std;
double sr(int a[], int n)
{ double s=0; int 1, kol=0;
for (1i=0; i<n; i++)
if (a[i]) { s+=a[i]; kol++; }
if (kol) s/=kol;
return s;
}

int main ()

{ setlocale(0,".1251");
int a[l10], 1i;
cout<<" BBegitb 10 yinux yucen:\n";
for(i=0; i<10; i++) cin >> al[il;

cout<<"\n CepepHe apudpmeTnyHe "<<1O0<<" enemeHTiB - " <<sr(a,10)
<<endl;

cout<<" CepepHe apupmMeTuyHe "<< 5 << " enemMeHTiB - " << sr(a,5)
<<endl;

system ("pause>>void");

return 0;

}

PCSYJ'II)T&TI/I pO6OTI/I KOHCOJIBHOTO JOJaTKa:

Beegitb 10 uinux 4ucen:
6 -8 0 3 1 34 -5 1 0 2
CepenHe apupMeTuyHe 10 enemMeHTiB — 4.25
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CepegHe apupMeTuyHe 5 enemMeHTiB — 0.5

Mpuknap 2. CtBopuTH (PYHKIIIIO BU3HAYEHHS MAKCHMAJIbHOI'O 1 MiHIMAJIbHOTO
eneMeHTIB MacuBy 3 10-Tu AIMCHUX YuCes Ta OpraHi3yBaTH ii BUKIUK JJIsl BBEJIEHOTO
MACHBY.

CxeMu anroputmy QyHKIIi Ta OCHOBHOI NIpOorpaMu:

( ITouartok )
|

min=max=a[0]
[

> i=1,n—1 Beenenns
ali]
Tak
min = q;
Hi MinMax
! Tak (a,10,min, max)
W max = a; '
i / Buenenns /
Hi .
min, max
Cxema anropuTmy Cxema alropuTmy
¢yuxuii MLnMax () 710 OCHOBHOI IIPOrpamMu

TexcT QyHK1IIi Ta OCHOBHOT MpOTpaMu:

#include <iostream>
using namespace std;

void MinMax (double a[], int n, double& min, double& max)
{ min=max=al[0];
for (int i=1; i<n; 1i++)
{ if (a[i]l<min) min=a[i];
if (a[i]l=>max) max=al[i];
}
}
int main ()
{ setlocale(0,".1251");
double a[10], min, max;
cout<<"BBegitb 10 4yucen:\n";
for (int i=0; i<10; i++) cin >> a[il];
MinMax(a, 10, min, max);
cout<<" MiHiManbHe 3Ha4yeHHA: "<< min << endl;
cout<<" MakcuManbHe 3Ha4yeHHA: "<< max << endl;
system ("pause>>void");
return 0;

PesynabTaT poOOTH KOHCOJBHOTO JOJaTKA:
Beegitb 10 4wucen:



18

JTabopaTtopHa po6oTa Ne 11

1.2 0 -3.8 12 3 34,5 7 0 -54 14

MiHiManbHe 3HauyeHHA: -54
MakcuManbHe 3HauyeHHa: 34.5

Mpuknap 3. Ctoputn QyHKIIIO UIT OOMiIHY MiCISIMA MaKCHMAJIBHOTO Ta Mi-

HIMaJIBHOTO €JIEMEHTIB MAaCHUBY 1 MEPEBIPUTH MPABUIBHICTH POOOTH PYHKIIT U1 Ma-
CHUBY PO3MIPHICTIO 10 12-TH IiIKMX YnCe.

TexcT QyHK1ii Ta OCHOBHOT MpOTpaMu:

void change(int a[], int n)

{

int imin=0, imax=0, tmp;
for (int i1=0; i<n; i++)

{

}

if(a[imin]>a[i]) imin=i;
if(a[imax]<a[i]) imax=i;

tmp=a[imin];
alimin]=a[imax];
alimax]=tmp;

private: System::Void
buttonl Click(System::0bject”sender,System: :EventArgs™e)

{

int a[12],1i,n=richTextBox1l->Lines->Length;

if (n>12) n=12;

for (i=0; i<n; i++) a[i]=Convert::ToInt32(richTextBox1-
>Lines[i]);

change(a,n);

richTextBox2->Clear();

for (i=0; i<n; i++) richTextBox2-
>Text+=Convert::ToString(a[i])+"\n";

}
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Pe3ynabpTatu poboTu:

o = O X a5 — Ol >
Beenime oo 12 wimo yicen: Beenime oo 12 wimne: wacen:

12 12 120 &0

-3 560 20 20

E MomiHATI g DED MomiHATA 1|}2I}
MICLLAMI '21 MICLIAMMI 21

20 MEKCIHMENEHWA 20 MaKCHMENEHKA

45 i MiHIMaNEHWA 45 i MiHIMaMeHWA

‘é ENeMEHTH g ENEMEHTH

560 -3

21 21

10 10

MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) Sk mepenaroTbcsi MacuBU A0 (QYHKIIHN Y SKOCTI IX apryMeHTIB?
2) Skwuit Tun Matume (QYHKIIS, SIKa IOBUHHA copTyBaTh MacuB? OOrpyHTYyiiTE
BIJIIIOB1/Ib.
3) Sxy indopmariiro npo GyHKINT HaIal0Th TakKi 1X 3aroJIOBKU:
int fun(double x[], int n);
void fun(double x[], int n);
double fun(double x[], int n);
double fun(double x[], int n, double& z);

ITabopaTtopHe 3aBAaHHA

1) ¥ npotokoui 1abopatopHOi poOOTH aTH BiNIOBI Il HA KOHTPOJILHI ITUTAHHS.
2) Y npotoxkoi 1abopaTopHOi poOOTH CKIACTH CXEMH aITOpPUTMIB (DYHKIIIN Ta
OCHOBHHX MPOTpaM, a TaKOK HAMKCATH MPOrpaMHUM Ko (QYHKIIIH Ta OCHOBHHX IPO-
rpam MoBOw0 C++ i po3B’si3aHHS 3aB/IaHb, moAaHux y Tabm. 11.1 ... 11.2 BigmoBij-
HO JIO 1HJIUBIyaJIbHOTO BapiaHTa.

3) CtBopUTH Ha KOMIT FOTEP1 MPOrpamMHi NMpoekTu y cepenouii Visual C++
JUISL peajizallii HanucaHuX nporpam. 3aHeCTU Pe3ysIbTaTH O0UYHUCIIEHb 10 MPOTOKOITY.

Tabnuys 11.1

Bapiantu 3aB1aHb 17151 CTBOpeHHs PyHKII 3 0THMM a00 1BOMA pe3yJibTaTaMu

Ne

Bap.

Po3mip
MacCHBY

Tun

TAHNX InguBinyanabHe 3aBAaHHs

1

15

niuid |O6uncauTH GakTopiai NepIioro eJeMeHTa MaCUBY, 3HaUCHHS
SIKOTO MEHIIE 8-MHU

2

10

mimui |OOYUCIUTH KUTBKICTh €IEMEHTIB MaCHUBY, PO3MIIIICHUX MTiCIIS
MIEPIIOTO HYJIHOBOTO €JIEMEHTA
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Ne (Po3mip| Tun I .
pap/macuBy| nammx HAUBiTyalbHe 3aBIaAHHS
3 8 mini |O6unciuTH (hakTopiala 3HAYEHHS MEPIIOTo JI0ITaTHOTO EIeMEHTa
4 12 | piticauii| BusHaunty HalOLIBIIHI cepel Bl EMHUX €JIEMEHTIB MacUBY
5 14 i |OOYUCIUTH CyMY 1 KUTBKICTh TAPHUX €JIEMEHTIB MAaCHUBY
6 18 | miicHui|OOYHUCIUTH CyMy €JIEMEHTIB, a0COTIOTHE 3HAUEHHS SIKUX
He nepesuinye 10-tu
7 11 i |OOYHCINTH CyMy Ta KUTBKICTh €JIeMEHTIB MACHUBY, KPAaTHHX 3
8 14 | nmiticHuii|O0urcanTu GakTopiai iHIEKCY MAaKCUMAIbHOTO €JIEMEHTa
9 16 it |OGUHCIUTH cepeHe apuPMETHUHE MIHIMAIBHOTO
Ta MAaKCUMaJILHOTO €JIEMEHTIB MACUBY
10 14 |mivicHni|OOYHUCINTH KUJIBKICTh €JIEMEHTIB, 3HAYEHHS IKUX
OlJIbllIe 32 3HAYEHHS MEePIIOTO eJIeMEHTa MACUBY
11 17 i |OOYUCIUTH cepellHE apu(MEeTHYHE €JIEMEHTIB, 3HAUCHHS STKUX
OlsIbllIe 32 3HAYEHHS] OCTAHHBOT'O €JIEMEHTA MACUBY
12 9 miicHUN | BU3HaunTH 1HAEKCH MIHIMAJIBHOIO Ta MAKCUMAILHOT'O
€JIEMEHTIB MaCUBY
3axinuenns maon. 11.1
Ne (Po3mip| Twun I .
pap/macuBy| nammx HAMBiTyajbHe 3aBIaHHSA
13 15 it |OGYUCIUTH MOYIb CYMH BCIX BiJI’€MHUX €JIEMEHTIB, CyMY
BCIX JOJATHUX
14 10 |miticanii OOYUCIUTH CyMY BiJ’€MHUX €IEMEHTIB, PO3MILICHUX MICIIS
MaKCHUMAaJIbHOTO €JIEMEHTa MAaCHUBY
15 8 mui |BusHauynTH MIHIMAJIBHUHA 13 JOJATHUX €JIEMEHTIB
16 12 | miicHnif| OGYMCIUTH PI3HUIIO MK 3HAYEHHSIMHU CyMH BCIX IOAATHUX
€JIEMEHTIB 1 MOYJIEeM CYMHM BCIX BiJI€MHHX €JICMCHTIB
17 20 it |O04YHCInTH 100yTOK OJHOUKM(POBUX €IEMEHTIB MACHUBY
18 18 it |OGUUCIUTH CyMy €JI€MEHTIB MacuBY, 3HAYCHHS SIKUX
HaJIeXaTh MPOMIXKKY [3, 6]
19 11 |nmivicanii| BusHaUMTH MaKCUMAJIBHUH 1 MIHIMAJIbHUN €JIEMEHTH, HACKUIBKH
MaKCUMAaJIbHUI €JIeMEHT € OUTBIINM 32 MIHIMAJTbHUIA?
20 9 nicHU| OOUHCIUTH KIJTBKICTh €JIEMEHTIB, 110 MEPEBUIIYIOTh CEPETHE
apu(MEeTHYHE BCIX €JIEMEHTIB
21 16 minui |BuzHaunt HalOUTbIINMA 3 TApHUX JOJATHUX €JIEMEHTIB
22 19  |nmiiicuuii|[lepeBipuTH, YU € MACUB YIIOPSIIKOBAHUM 33 3pOCTAHHSIM
23 17 i |OGYHCIUTH CyMY TIIIBKU ABOLIM(POBUX €JIEMEHTIB
24 8 i |OGUYHCINTH cepeHE apu(PMETHUHE €IEMEHTIB, KPATHUX 5
25 7 i |Bu3HaunTy HaliMEHIMI cepejl MapHUX JT0JaTHUX €JIEMEHTIB
26 18 |mificHni|OOYHUCINTH KUIBKICTh TOJATHUX €JIEMEHTIB, 3HAUECHHS IKUX
MmeHue 20-tu
27 11 |miticanii OOYUCIUTH CYyMy MOJYJIB yCIX BiJi’EMHUX €JIEMEHTIB MaCUBY
28 10 |miticanii OOYUCIUTH CyMy KBaJpaTiB TUX YKCEN, MOAYJb AKUX OLIbIIe

3HAUEHHS 2.5
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29 12 it |OGUUCIUTH CyMy MapHUX €JIEMEHTIB, PO3MIILIEHUX MICTs
MIHIMAJILHOTO €JIEMEHTa MAaCHUBY
30 9 mrucHU|OOYNCIUTH KUIBKICT JOJATHUX 1 B1 €MHUX €JIEMEHTIB

Tabnuysa 11.2

BapianTu 3aB1anb cTBOpeHHst GyHKUIT 119 3MiHEHHS eJIeMEeHTIiB MacUBY

Ne (Po3mip| Tum I .
Bap,MacuBy| JaHuX HAUBiTyaJlbHe 3aBIaAHHS
1 15 it |OGUUCIUTH CyMy JO0JAaTHUX HEMApHUX €IEMEHTIB
1 3aMIHUTH BC1 TApHI €IEMEHTH MACHUBY Ha ITI0 CYMY
2 10 | pivicauii|[ToMiHSTH MICIIIMU MiHIMQJIBHUI €JIEMEHT 3 NMEPEJOCTAHHIM
3 12 iTuH |3aMIHUTH BCI BiI’ €MHI €JIEMEHTH HA MAaKCUMAJIbHUNA
4 8  |mificHuii|[ToMIHSATH MICIIMU NIEPILY OJIOBUHY MAcCUBY 3 JPYTOI0
5 14 1iaui |3aMIHUTH TTapHI 32 3HAYCHHSIM (HE 3a 1HJIEKCOM) eJieMeHTH Ha 0
6 11 iuid |OOYUCIUTH CyMY JOJIaTHUX HEMapHUX €JIEMEHTIB 1 3aMIHUTH
MapHi €JICMEHTH MAaCHUBY Ha ITI0 CYMY
3axinuenus maoan. 11.2
Ne |Posmip| Tun I .
sap|MacHBy| IaHHX HAMBiIyajbHe 3aBIaHHSA
7 18 | miticauit ([ToMiHATH MICIISIMU €IEMEHTH, K1 CTOSITh Y MACHBI1 MOPSI;
1i12,3141iT. 1.
8 14 it ([TomMiHSTH MiCISIMM MaKCUMAJIbHUM €JIEMEHT 3 IepIIUM
9 7 mcani |[ToMiHATA MICIISIMH IBA HAUOUIBII 3a 3HAYEHHSAM E€JIEMEHTH
10| 11 nuiid  |BropsiakyBatu 3a crialaHHsIM TEepITy MOJOBUHY MAacHBY
11 12 MACcHUM |3aMIHUTHA MIHIMAJIbHUH 1 MAKCUMAJIbHUN €JIEMEHTH
3HAYEHHSM CEPEIHBOr0 apU(METUIHOTO BCIX €JIEMEHTIB
12 15 iaui  |3aMiHUTH BCl HEMAPHI €JIEMEHTH MACHUBY OJMHUISIMU
13 9 AiiicHuit |3aMIHUTH BC1 HYJBOBI €JIE€MEHTH 3HAYEHHSIM MIHIMaJIbHOTO
eJIeMEHTA
14 8 niicHui |PO3MICTUTH €JIeMEHTH MAacUBY Y 3BOPOTHOMY MOPSIKY
15 12 i |Po3MICTUTH e€1eMEHTH MacuBY Yy MOPSIIKY 3pOCTaHHS
3HAYEHb iX MOIYJIIB
16 | 12 | mikicHu# |[3aMiHUTH HYJISIMU Tl €IEMEHTH MAcCHUBY, sIK1 O1IbIII
3a cepeHe apuMeTHIHe
17| 16 | mificHuii |BopsiniKyBaTu 3a 3pOCTaHHSAM JPYTY MOJOBHHY MacHBY
18| 14 I (3aMIHUTU HYJISIMU BC1 €JIEMEHTH BiJ] IOYATKY
1 10 HAWOUJIBIIIOTO eJIEMEHTA
19 12 UM |3aMIHUTH HA MaKCUMaJIbHE 3HaY€HHsI MaCHBY BC1 HOTO
HYJIbOB1 €JIEMEHTH
20 16 JTIACHUM |3aMIHUTH HAaMEHIIIUM Ta HANO1IBINMI €JIEMEHTH Ha HYJI1
21 9 mymmi  |[ToMiHEATH MICIIIMH JIBA HAMIMEHIII 32 3HAYEHHSIM €JIEMEHTHA
22 16 MIHACHUH |3aMIHUTH HA 3HAYEHHS MIHIMAJIBHOI'O €J€MEHTA T1 EJIEMEHTHA
MacHBY, SIKl MEHIII 3a cepeHE apuMETHIHE
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231 10 M (3aMIHUTH €1€MEHTH KpaTHi 5 Ha 3HaUYeHHs
HaWOUIBIIIOr0 HEMMAPHOTO €JIEMEHTA

24 18 HUIMA  |3aMIHUTH BC1 €JIEMEHTH KpaTHI JIBOM Ha 3HaYCHHS
HaNOLIBIIOTO €JIEMEHTA

25 14 nivicHui ([ToMIHSTH MICIISIMA MaKCUMAJIbHI €JIEMEHTH TepIIoi
Ta APYroi NOJI0BUH MACHUBY

26 12 iaui  |3aMIHUTH MMapHI 32 3HAYCHHSIM €JIeMEHTH MacuBy Ha 0

271 10 UM (3aMIHUTH BCl TAPHI €JIEMEHTH MAacUBY Ha 3HAUCHHS
OCTAaHHBOTO €JIEMEHTA MACHUBY

28| 11 | miiicHu# |[3aMiHUTH HYJIBOBI €JIEMEHTH Ha CEPEeIHE apuPmMeTuuHe
HaN¥MEHIIIOro 1 HAaHOLJIBIIIOr0 €JIEMEHTIB

29 12 nivicaui ([ToMIHSITH MICISIMU MiHIMaJIbHI €IEMEHTH NEepIioi Ta Apyroi
MIOJIOBUH MAaCHUBY

30 16 it ([TomiHSATH MiCISAMH NIEPIINN JOAATHUNA €JIEMEHT 3 MePIIuM

B1JI’ €MHHUM. SIKIIIO KOAHOTO BiJI’ €EMHOTO (YH TO JOJIATHOIO)
€JIEMEHTa B MAaCHBI HEMa€, BUJIATH TIPO 11€ TTOB1JJOMJICHHS
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N1BOBUMIDHI MacuBH

Mera po6oTH: HAOYTH NPAKTHYHHUX HABHMKIB IPOrPAMHOIO OIPaI[fOBAHHS
JTBOBUMIPHUX MacuBiB 3acobamu Visual C++.

TeopeTnyHi BigOMOCTi

OpraHisauisa 6araToBUMipHUX MacuBiB

BuMipHicTh MacHBY BU3HAYA€ThCS KIJIBKICTIO 1HJEKCIB. EleMeHTH 0THOBUMIp-
HOTO MacuBYy (BEKTOpa) MalOTh OJMH 1HJEKC, JBOBUMIPHOTO MacHUBY (MaTpHIl, Tao-
JIUII1) — JIBa 1HJAEKCH: TIEPIINN 3 HUX — HOMEP psaKa, Apyruil — Homep cToBis. Kib-
KICTh 1HJICKCIB Y MacuBax € HeoOMexxeHa. [Ipu po3milyBaHHI €JI€MEHTIB MacUBY B
mamM’siTi KOMIT I0Tepa TMEPIIOoK Yeproro 3MIHIOEThCS KpakHiM MpaBuil 1HACKC, MOTIM
pelra — cripaBa HaJliBo.

baraToBumipHUiT MaCHB OTOJIONIY€ETHCA Y IPOTpami B TaKHil crocio:

<mun> <im’s> [ <pozmipl>] [ <poszmip2>] ... [ <pozmipN>];

KinbKicTh €1eMeHTIB MacuBY JOPIBHIOE JOOYTKY KIIBKOCTI €IEMEHTIB 3a KOX-
HUM 1HAeKcoM. Hanpukiian, Matpuiis 3 3-X psaKiB 1 4-X CTOBIIIIB OTOJIOIIEHA SIK
int al[3]1[4];

Mae 12 eaeMeHTIB IIJI0T0 THITY:
al0][0], al0][1], al6][2], alO]I[3],
a[l][e], a[1l]l[1], al1][2], a[l][3],
al2][0], al2][1], al2][2], a[2][3];

[1ix MacuB HaJTa€ThCA MaM’SITh, TTOTPIOHA JJISI PO3MIIIICHHS YCIX HOTO €JIeMEHTIB.
EnemMeHTH MacuBY OJIMH 3a OJHHM, 3 TIEPIIOTO JI0O OCTAaHHBOTO, 3allaM’SITOBYIOThCS Y
TIOCITIIOBHO 3POCTAIOYMX aJpecax IaM sITi TaK caMo, SIK 1 €JIEMEHTH OJHOBHUMIPHOTO
macuBy. Hanpukinan, macuB int a[3][4] 30epiraeTbcst y mam’sTi y TaKHi CIiocio:

o 1 2 3 4 5 6 7 88 9 10 11

doo | do1 | do2 | de3 | d10 | an | ar | di3 | d2e | ax | a2 | axs
0-ii psaok _ 1-# pamox 2-i pAIOK

<« <« »

Hagpenemo 11e Kijibka IPUKJIA/IiB Or0JIONIEHHS] MAaCHBIB:
int x[5][5]; // Mampuysa 5x5=25 enemenmis yinozo muny
char S[10][3]; // Hdsosumipnuii macus 3 10x3=30 eremenmie cumeonvro2o muny

double z[4]1[5]1[4]; // Tpusumipnuii macus 3 4x5x4=80 enemenmis Oiticrozo
muny

BBeneHHs-BUBeAeHHS ABOBUMIPHUX MacuBiB

3MifiCHIOBATH BBEJICHHS-BUBEJICHHS 3HAUYCHb €JIEMEHTIB MAaCHUBY MOXHA JIUIIIC
MIOCJICMEHTHO, IS YOTO CJIijJi OpraHi3oByBaTH IHUKJIH, B SKHX ITOCIIJIOBHO 3MiHIOBa-
TUMYThCSl 3HAUEHHSI 1HJICKCIB €JIEMEHTIB.
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1) BeegeHHSI-BUBEICHHSI MATPHLb Y KOHCOJILHOMY PeKHMI
a) BBeleHHs1 y KOHCOJIi MaTpHIll @ po3MipoM 3x4:
1 cnoci6 (nuB. npuknaf 1):
for(i=0; i<3; 1i++)
for(j=0; j<4; j++)
{ cout<<"BBepniTb enemeHT "<<i+l<<"-ro papgka "<<j+l<<"-ro cToBnuA:

",
’

cin>>alil[j];
}
2 cnocio:
for(i=0; i<3; i++)
{ cout<<"BBegiTb 4 enemMeHTM "<<i+l<<"-ro papka "<<endl;
for(j=0; j<4; j++) cin>>a[i][]l;
}
3 cnoci6 (nuB. ipukian 2):
cout<<"BBefgiTb MaTpuuw 3 3-X pAgkiB 1 4-x cToBnyiBs: "<<endl;
for(i=0; i<3; i++)
for(j=0; j<4; j++) cin>>al[i][jl];

0) Jlyisi BUBeAeHHSI Y KOHCOJIi TBOBUMIPHOTO MAacHBY @ po3MmipoMm 3x4 y BHU-

Il MAaTPUIll €JIEeMEHTH CIiJl PO3MICTUTH y piBHI cToBmui. e MoxHa 3poOuTH 3a
JOTIOMOTOI0 CUMBOJTY TaOyssii "\ t":
for(i=0; i<3; i++)
{

for(j=0; j<4; j++) cout << a[i][j] << "\t";

cout << endl;
}

[Ipu BUBEIIEHHI €JIEMEHTIB MaTPHIlh JIMCHUX YHUCE]I KOMaHJ0K COUut<< mopeu-
HUM € BUKOPHUCTAHHS MaHIMYJIATOPiB opMaTyBaHHS:

— setprecision, sikuii 00OMeKye KiJIbKICTh 3HAKIB IICIIS IECATKOBOI KPAIKH;

— fixed, sikuit 3amae hopmar 3 HikCOBAHOIO KPAIKOIO;

— setw, skuii 103BOJIsIE 3aMaBaTH MHUPUHY (MIHIMAJIbHY KUIBKICTH CUMBOJBHUX
MO3UIIii1) KO)KHOTO BUBEJCHOTO YHcia. SIKII0 BUBEJCHE YHCIO Ma€ MUPHUHY MEHIITY,
aHDK 3a3HaueHy y moaudikaTopi setw, nepen HUM OyayTh BUBEACHI TPOOLIH:
for(i=0; i<3; 1i++)

{ for(j=0; j<6; j++)
cout<<fixed<<setprecision(2)<<setw(5)<<al[i][j]/3.<<"\1t";
cout << endl;
}
JIJis MOXKITUBOCTI BUKOPUCTAHHS IIMX MAHIMYJSTOPIB CIIA JOTYYUTH 3arojoB-
Hu# (aitnm 1omanip komanmoro #include <iomanip>.

2) Buxopucranns ejnemenra dataGridView

Enement DataGridView mae Buriasag Tabmuill 3 KIIITHHKAMU, B KOKHINA 3 SKUX
MOJKHA PO3MICTHTH BEJIMYUHY psijikoBoro tumy (String”). o6 3BepHyTHCH 10 3HA-
yeHHs1 Value KOHKPEeTHOI KIIITUHKY CJij 3a3HAa4UTH HOMep psaaka Rows[i] 1 Homep
crosmug Cells[j]: dataGridViewl->Rows[i]->Cells[j]->Value.
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[Ticns po3mimenns Ha ¢popmi enementa DataGridView uepes mianorose Bik-
HO DataGridView 3adauu, sike aBTOMaTHIHO 3 SIBUTHCS, CIiJ KOMaHI00 /[obasumb

cmonbey YTBOPUTU YOTUPH CTOBIIIIS, HATUCHYBIIM YOTUPHU Pa3H KHOMIKY /[obasums.
Nobasute ctonbew, | T |l

o5 Forml 'D-E'EE ']

| DataGridView 3agaun

BoiGepHTe MCTOYHWK AEHHBIX: E_E‘:
Mpaeka cTonBuoE... -
OoBasute cTonbey...

[¥] BrawouuTe nobaeneHue © HenpuansaHHsiii cTonbey

Wma; Columni

[¥] BrawyuTe npask
= p ¥ Tun DataGridViewTextBoxColumn '|

[¥] BrnwuuTs yoanenve Texcr saronoska:  Columnl

[¥] Bugumenii  [] Toneko utenme || 3adukcupoeaH I

| || BRAKYKUTE BOSMOMHHOCTE H3MEHEHWA NOPAOKS I:TCIJ'IELI,DE-

| Jobasuts || OTmeHa I

| 3aHPEnNWTL B POOUTENBCHOM HDHTEﬁHE|3E |

3a momomororw komauau /lpasxka cmonbyos niamorosoro BikHa DataGridView
3adauu MOKHA HAJIAIITYBATH MapaMeTpu KOXKHOTO 31 CTOBIIIIIB, TPUMIPOM 3MEHIITUTH
mpuny (Width) croBmmis Bix 100 3a 3amoBuyBaHHIM 10 S50 TIKCEITIB.

CrBoproBatH (J10J1aBaTH) HOBI PAJIKKM OyJeMO y MpOrpaMHOMY KOJli, CTBOPUB-
mm pyHkiiro Forml Load i BnmucaBmm B HET KOMaHTy CTBOPSHHS TPHOX PSJIKIB:

dataGridViewl->Rows->Add(3);
Temep moWITPHO BCTAaHOBUTH 3Ha4YeHHS False s Takux  BIACTHBOCTEH
DataGridView:

— ColumnHeadersVisible (3arosoBOK CTOBIIIS);

— RowHeadersVisible (croBmers i3 3aroioBKaMu PSIKiB);

— AllowUserToAddRows (103Bi1 Ha aBTOMATHYHE TOJTYYCHHS PSIIKIB).

a) BBegeHHs1 maTpuIli JIMCHUX yucen a po3Mipom 3x4 3 dataGridView:
double a[3][4];
for (int i=0; i<3; i++)
for (int j=0; j<4; j++)
al[i][j]=Convert: :ToDouble(dataGridViewl->Rows[i]->Cells[j]-
>Value);

abo
for (int i=0; 1i<3; 1i++)
for (int j=0; j<4; j++)
al[i]l[j]=Convert::ToDouble(dataGridViewl[j,i]->Value);
0) BuBenenHst maTpuili @ po3mipom 3x4 Ha ¢popmy 1o dataGridView:
for (int 1=0; i<3; i++)
for (int j=0; j<4; j++)
dataGridViewl[j,i]->Value = Convert::ToString(a[il[j]);
B) Ounmennst dataGridView:
for (int 1=0; i<3; i++)
for (int j=0; j<4; j++) dataGridViewl[j,i]->Value = "";
r) 3anoBHenns dataGridView BummagkoBUMH YHCIIaMU:
Random™ rnd = gcnew Random();
for (int i=0; 1i<3; 1i++)
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for (int j=0; j<4; j++)
dataGridViewl[j,1i]->Value = Convert::ToString(rnd->Next( -

100,101)/10.);

Buxopucranmii Tyt Meton Next(-100,101) reHepye mijie 4nciao B Jiama3oHi
Bia1 -100 1o 100, a 3a paxyHOK AUJICHHS 1IbOTO YKciIa Ha AiicHe 3HadyeHHs 10.0 kiaiTu-
vk dataGridViewl OymayTh 3almOBHEHI BHITAJKOBUMHU JIMCHUMHU duciaamu Bif -10 1o
10. Kpim metony Next (), nist Tumy Random icaye meton NextDouble(), sikuii rene-
pye€ BUTIIKOBE Yncio B Aiama3oni Bix 0 1o 1.

Mpuknagu nporpam

Mpuknap 1. Beectu matpumio 3x4 IiauX 4Yuced Ta OOYMCIUTH BiJICOTKOBHIMA
BMICT BiJ]’€MHHX, HYJbOBUX 1 JTOJaTHUX €JIECMEHTIB.

TexcT nporpamMHOIO KOAy Ta CXe€Ma allTOPUTMY:

#include <iostream>

//6ibnioteka [id BUKOPUCTaHHA MaH1MynsaTopiB ¢opma-
TYBaHHS

#include <iomanip>

using namespace std;

int main()
{ setlocale(0,".1251");

int a[3][4],1i,];

for(1i=0; i<3; 1i++)

for(j=0; j<4; j++)

{ cout<<"BBepiTtb enemeHT "<<i+l<<"-ro p9-
oka "

<<j+l<<"-ro croBnusa: ";
cin>>ali][j];

post+ M

}

double pos,zero,neg;

pos=zero=neg=0;

for(i=0; i<3; i++)

for(j=0; j<4; j++)

{ if(a[il[j]1>0) pos++; .

else pos=pos*100/12

' ' i 1== . zero =zero*100/12
é{ég[?’]—é(_g-{i, 0) zerot+; neg = neg *100/12

}
pos *= 100.0/12; pos

neg *= 100.0/12;
zero *= 100.0/12;
cout<<"\nBipgcoTkoBMM BMiCT Bif'€EMHUX enemMeHTiB - "
<<setprecision(3) <<neg<<" %"<<endl;
cout<<"BigcoTKoBM BMiCT HYJIbOBUX €eMEHTiB - "<<zero<<"
%"<<endl;

zero+—+H
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cout<<"BigcoTKoBuM BMiCT OOOaTHUX eneMeHTiB - '"<<pos<<"
%"<<endl;

system ("pause>>void");

return 0;

}

PesynbTaTtn poOOTH KOHCOJNBHOTO JOJATKAa:

BeenoiTb enemeHT 1l-ro psapgka 1l-ro crtoBnusa: 23
BeenoiTb enemMeHT 1-ro psapgka 2-ro crtosnusa: 4
BeenoiTb enemMeHT 1l-ro psgka 3-ro crtoBnua: 6
BeenoiTb enemMeHT 1-ro pspgka 4-ro crtoBnua: 0O
BeenoiTb eneMeHT 2-ro psgka 1l-ro crtoBnua: -4
BeenoiTb eneMeHT 2-ro psapgka 2-ro crtoenua: -8
BeenoiTb eneMeHT 2-ro papgka 3-ro crtosnusa: 23
BeenoiTb eneMeHT 2-ro psapgka 4-ro crtoBnua: 2
BeeniTb enemMeHT 3-ro pagka 1l-ro crtoenua: 0O
BeeniTb eneMeHT 3-ro papgka 2-ro crtosnua: -12
BeeniTb eneMeHT 3-ro psagka 3-ro CTOBMUA:
BeeniTb eneMeHT 3-ro papgka 4-ro cToBnus:

BigcoTkoBUMM BMicT Bif'€EMHUX eneMeHTiB — 2
BigCOTKOBMA BMiCT HyNnbOBUX e€neMeHTiB — 1
BigcoTkoBMM BMicCT popmaTHUX eneMeHTiB - 5

Mpuknap 2. Beectu MaTpuifio 4x6 AIHCHUX YUCEIN 1 MOMIHATH MICIIMHA MaKCH-

MaJIbHUH Ta MIHIMAJIbHUI €JIEMEHTH. -
IlouaTox
IIporpaMHuil KOX Ta cX€Ma alrOpUTMY: m

#include <iostream> *
using namespace std; < j=05 >
int main()

{ setlocale(0,".1251"); S ay S

double a[4][6],min,max;

L

int 1,j,imin, jmin,imax, jmax; min=max=a[0][0]
cout<<"BBepgiTb MaTpuuw 3 4-X pAOKiB imin=jmin=0
i imax=jmax=0

6-Tn cToBNUiB: "<<endl;

for(i=0; i<4; i++)
for(j=0; j<6; j++) cin>>ali]l[j];
min=max=a[0][0]; min=a[i][}]
imin=jmin=1imax=jmax=0; imin=i
for(i=0; i<4; i++) Jmin=j
for(j=0; j<6; j++) max=a[i][j]
{ if(ali]l[j]l<min) imax=i
{ min=a[il[j]; imin=1i; jmin=j; } Jjmax=j
if(a[i][jI>max) E—
{ max=a[il[j]; imax=1i; jmax=j; } a[imin][jmin]=max
} lmax][/max] min

afimin] [jmin]=max;
alimax][jmax]=min;
cout<<"\nMaTpuusa, B AKiM NOMiHAHL
M1CLAaMU
M
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MaKCUManbHUN 1 MiHiManbHUM eneMeHTun: "<<endl;
for(i=0; i<4; i++)
{ for(j=0; j<6; j++) cout<<al[i][jl<<"\1t";

cout << endl;

system ("pause>>void");

return 0;
}
Pesynbpratu po6OTH KOHCOJIBHOTO JOMATKA:
Beenoitb MaTpuukw 3 4-x pagkie i 6-Tu cToBNUIiB:
23 0 -4 9 2.6 8.1
1 -100 4.6 7 0 9
-3 0 5.7 -0.6 34 10
1 2 3 -4 0 59
MaTpuus, B AKiM MOMiHAHI MicufIMM MaKCUManbHUMW 1 MiHiManbHUW ene-
MEHTH:
23 0 -4 9 2.6 8.1
1 59 4.6 7 0 9
-3 0 5.7 -0.6 34 10
1 2 3 -4 0 -100

Mpuknag 3. 3 enemeHTiB Marpuili po3mipoMm 4x7 1UMX 4ucesl chopMyBaTu

BEKTOP CepeaHiX apu(pMeTUYHUX MapHUX eleMeHTiB HemapHux (1, 3, 51 7) croBmuiB
MaTpHIL.

Po36’a30x. Ockinbku npu popMyBaHHI BEKTOpa MOTO 1HAEKCH HE 301raroThCs 3

1H/IeKCaMU HEMapHUX CTOBIIIIB MaTPHIl, 3a AKUMH cii (Hop-

MyBaTU BEKTOp, BUHUKA€E OTpeda y BUKOPUCTAHHI JOJATKOBOT
3MIHHOT, TPUMIPOM k JUIs 1HAEKCIB BEKTOPA.

#include <iostream>
using namespace std;
int main()
setlocale(0,".1251");
int 1,j; int a[4][7]; double v[4]; | |

cout<<"BBeoiTb MaTpuu 3 4-X pAOKiB
i 7-m4 cToBnuis: "<<endl; '
for(i=0; i<4; i++)

for(j=0; j<7; j++) cin>>al[illj];
cout<<"\nBeKkTOp cepefHiX apuPMeTUYHNX MNaAPHUX [ w=0

{

TTouaTok

TekcT mporpaMHOro Kojay Ta cXxemMa ajirOpUTMYy:

eneMeHTiB HenapHux (1, 3, 5 Ta 7) cToen- < i=03 >
uiB: "<<endl; .
int kol, k=0; H
for(j=0; j<7; j+=2) Tax
{ kol = 0; Vi= Vi tay
V[k] = 0; kol = kol+1
for(i=0; i<d; i++) L
if(alil[j]%2 == 0 & alil[j]) ——
{ vIK] += alil[j]; S w
¥ T
| k=k+1 |
| — .
———
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kol++;

}
if(kol) v[k] /= kol;
cout<< v[k]<<"\t\t";

k++;
}
cout<<endl;
system ("pause>>void");
return 0;
}
PesynbTaTu po6OTH KOHCOJIBHOTO AOJATKa:
BeepiTb MaTpuuw 3 4-Xx pagkiB i 7-Mu CcTOBMUIiB:
1 3 -6 0 9 61 8
2 8 -4 45 3 -1 0
4 -45 13 4 13 8 4
20 6 1 2 7 5 1
BekTop cepegHix apu¢MeTMUYHUX MNapHUX eneMeHTiB HenapHux (1, 3, 5 Tta7) cTo-
BMUIiB:
8.66667 -5 0 6

Mpuknag 4. 3a enementamu MaTpuil po3mipom 5x10 minux uyucen chopmyBaTu
BEKTOpP MAaKCUMAJIbHUX €JIEMEHTIB CTOBIIIIIB MaTpPHIII.

Po3é’a30x. HamamryBatu ¢hopMy peKOMEHIYEMO Y TaKii TMOCIITOBHOCTI.

1) Posmictutu Ha opmi mepmmii enement dataGridView i chopmyBaTt (KO-
MaHga /[obasums cmonbey B KOHTEKCTHOMY MEHIO) Ha HboMY 10 CTOBIIIIIB, /TSI KOXK-
HOTO 3 KX KOMaHI0F0 KOHTEKCTHOTO MeHIO /Ipaska cmoaoyo6 3aJaTv Ui BIaCTUBO-
cti Width (mmpuna cropmis) 3ravenns 40 mikceniB (3amicts 100).

2)3amaru mig BiractuBocti AllowUserToAddRows (1103B1J1 aBTOMAaTHYHOTO JI0-
JaBaHHA PSAIKiB) 3HadeHHs False.

3)3amatu mis BinactuBoctedt RowHeadersVisible i ColumnHeadersVisible
(BimoOpa)keHHs 3aroJioBKa PsJIKiB 1 CTOBMINIB) 3HaueHHs False.

4) BigpenarysaTtu po3mipu (BiracTuBicTh Size) Ha 3Hauenns 410; 115.

5) CxomitoBatu (Ctrl+C) namamroBanuii dataGridViewl, BukoHaTH KOMaHIy
BcTaBku — Ctr/+V (mpu mbOMy aBTOMaTHYHO CcTBOopuThes dataGridView2 3 yxke
BCTAHOBJICHUMHU BIIAaCTUBOCTAMH). MokHa mnepemictutn dataGridView2 min
dataGridViewl i3menmuTtu po3mip dataGridView2 (BmactuBicTh Size) mo 410; 25.

6) Po3mictutu Ha dhopmi Tpu kHOMKM button Ta 3agaTh HaAN¥CH Ha HUX (BJa-
ctuBicth Text): mus buttonl — Cgopmysamu eexmop maxkcumanvrux enemenmia
cmoenyie, ana button2 — 3anosnumu mampuyro eunaoxosumu wuciamu; s
button3 — Ouucmumu. 3anatn Hagnmuc Ha Gopmi (Baactusicte Text) — Onpayio-
BAHH5 OBOBUMIPHUX MACUBIS.
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05! OnpauteaHHA 4E0BMMIPHKME MacHBIE = (=] &5 |

JanoBHUTH METDWLD
EMMNE COBMMM YHCNEMM

Cumcmana

| ChopMyBaTH BEKTOD MEKCHMANEHVE ENEMEHTIE CTOBMNLE |
T ]
[TonBiiHUM KJTaLlaHHSM IO BIAMOBIAHMX KHOMKaxX Ha (opMi CTBOPUTH (PYHKIII]

Forml Load, buttonl Click, button2 Clicki button3 Click ta BmucaTu B HUX IpoO-
TPpaMHUH KOJI.

TexkcT mporpaMHOro Koay:

private: System::Void Forml Load(System::0bject™ sender,
System: :EventArgs™ e)
{ dataGridViewl->Rows->Add(5); dataGridView2->Rows->Add();
}
private: System::Void buttonl Click(System::0Object”
sender,System: :EventArgs™ e)
{
int a[5][10], x[10];
for (int i=0; i<5; i++)
for (int j=0; j<10; j++)
ali][j]=Convert::ToInt32(dataGridViewl->Rows[i]->Cells[]j]-
>Value) ;
for (int j=0; j<10; j++)
{ x[jl=al0l[jl;
for (int 1=0; i<5; 1i++)
if(x[jl<alillj]) x[jl=alilljl;
dataGridView2->Rows[0] ->Cells[]j]->Value =
Convert::ToString(x[j]);
}
}
private: System::Void button2 Click(System::0Object”
sender,System: :EventArgs™ e)
{ Random™ rnd = gcnew Random();
for (int i=0; i<5; i++)
for (int j=0; j<10; j++) dataGridViewl[j,i]->Value
>Next (50);
}
private: System::Void button3 Click(System::0Object”
sender,System: :EventArgs™ e)
{ for (int 1=0; i<5; i++)
for (int j=0; j<10; j++) dataGridViewl[j,i]->Value = "";

rnd-
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for (int j=0; j<10; j++) dataGridview2[j,0]->Value = "";
}
PesynpTaTtu poboTu:
HE anaL_:,rn_l_a_aHH_ﬂ qﬂ-ﬂﬂh:'::p‘g:ll Macm_a.iﬁ__\ ;_I " 5:-1::“&@
'I-l i 15 pal H 2 [ 44 44
22 3 18 9 22 2 12 11 12 3 3EN0BHATH MATPULID
7 3 27 |19 |6 49 |10 |24 (33 |0 BUMEAROBIMI SACTEMA
15 42 16 45 30 41 M 0 23 28
0 23 0 40 25 40 7 15 45 ¥l
{ CurcTama
[ ChoprMyBaTH BEKTOD MaKCHMansHIK ENEMEHTIE CTOEMNLIE ]

|
& 42 50 45 30 45 37 24 43 L !
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MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) SIxi 3 HaBeICHUX Or'0JIONIEHb TBOBUMIPHUX MAaCHUBIB HEMPABUIIbHI i 4OMY?
a)int C[1..5, 1..5]; B) double C[1..5][1..5];
6) double C[5][5]; r)int C: [5][5];

2) B sxumii cioci® po3MINTyIOThCS €IEMEHTH JIBOBHUMIPHMX MACHBIB B OIepa-
THUBHIN 11am’sITi?

3) 3ammcatu onepaTop OTOJIOMICHHS MATPHIII IMUTHX YUCENT S po3Mipom 7x3.

4) Tlig sskM HOMEPOM 3aIlUCaHO OIepaTop, IO OOUYUCIIOE CYMYy €JIEMEHTIB
T'OJIOBHOI JllaroHaji MaTpuill A [UIHNX YKUCesl po3MipoM 5x5?
a) for(i=0, s=0; i<5; i++) s++;
0) for(i=0, s=0; i<5; i++) s+=A[i][i];
B) for(i=0, s=0; i<5; i++) for(j=0; j<5; j++)

s+=A[1i][]];

r) for(i=0, s=0; i<5; i++) A[i][i]=0;

5) Uu MoXHA BUKOHYBATH OMPAIIOBAHHS JBOBHUMIPHOTO MAaCUBY, OpraHi3yBaB-
II1 30BHILIHIN [IUKJI MO CTOBIIIAX, @ BHYTPIIIHIN — MO psiakax?

IlabopaTopHe 3aBAaHHA

1) ¥V npotokoi 1abopatopHOi poOOTH aTH BiNIOBII HA KOHTPOJIBLHI ITUTAHHS.

2) Y npoTokoJii J1abopaTopHOi pOOOTH CKIIACTU CXEMHU Ta HAMUCATH MPOrPAMHU
MOBOO C++ 1711 po3B’si3aHHA 3aBJaHb, MoAaHuX B Tadu. 12.1 ... 12.3 BiANOBIIHO 110
1HJIMB1AyaJIbHOTO BapiaHTa.

3) CtBopUTH Ha KOMIT FOTEP1 MPOrpamMHi NMpoekTu y cepenouini Visual C++
JUTSL peajizailii HamucaHuX Mporpam. 3aHeCTU Pe3ysIbTaTH O0UYHUCIIEHb 10 MPOTOKOITY.

Tabnuysa 12.1
InauBinyaabHi 3aB1aHHA CePeHbOI0 PiBHA CKJIAJTHOCTI

Ne

InauBiavajbHe 3aBIaHHA
Bap. AUBITY € 3apl

1 Y Marpuili JiNCHUX YKCeN 3 5S-TU PAJIKIB 14-X CTOBMIIIB OOYMCIUTH KUIBKICTh
JOJATHUX, BIJI'EMHUX 1 HYJIbOBUX €JICMEHTIB

2 |V MaTpuIi [iIHX YKCeT pO3MIpoM 4x5 BU3HAYMTH HAMOLIBIINIA €JIEMEHT Ta
HOTO0 1HACKCH

3 BuzHaunTy MiHIMaTbHUN €JIEMEHT TOJIOBHOI JllaroOHaIIl KBAJAPAaTHOT MaTPHIL
pO3MIpOM 5x5 1 HOMep psiJiKa, B IKOMY BiH MICTUTBCS

4 | [ToMiHATH MICISIMH €IEMEHTH MEPILIOTO PAIKAa MATPUIIL JIHCHUX YHCET PO3Mi-
poMm 4x4 3 ejleMeHTaMu ii HeroJIOBHOT iaroHai

5 | V marpuIi kX 4uces po3MipoM 3x5 3aMIHUTH BiJi’ €MHI €JIEMEHTH HYJISIMU

6 | BusHaunTu MakcuManbHUN 1 MIHIMaJIbHUM €IEMEHTH MaTPHILIl JIHCHUX YUCEIl
po3MipoM 6x6

7 | OGUUCTUTH BEKTOP CepeAHbOAPHUPMETHUHUX 3HAUCHD CIIEMEHTIB PSKIB
MaTpuIll JIMCHUX YKHCEN PO3MIpOM 5x4
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BJ:‘; InauBinyanbHe 3aBIaHHS
8 | O0YMCINTH CyMy €JIEMEHTIB HErOJOBHOI JiaroHai MaTpHIli 5X5 MiIHX YHCelT
3axinuenus maon. 12.1

Ne .

Bap. InauBinyanbHe 3aBIaHHS

9 | Jlnst MaTpuIi miinx 9uces po3MipoM 5x5 00YMCIUTH TPAHCIIOHOBAHY MATPHIIIO

10 | Busnaunty HOMEp CTOBIIIS MATPHIIl JIHCHHUX YUCET pO3MIpPOM 3x6
3 HAWMEHIIHUM €JIEMEHTOM

11 | BusHauntu MiHIMQJIBHHUIA €IEMEHT HETOJIOBHOT IiIarOHaIl MATPHII IIJTUX YACETT
po3MipoM 5x5 1 HOMEp CTOBMIIS, B IKOMY BIH PO3MIILIEHUH

12 | O6uuciuT BEKTOP CyM €JIEMEHTIB PAAKIB MATPHUIN HIJTMX YKCET PO3MIPOM 7x3

13 | 3amiHUTH B HEMAPHUX PAIKAX MATPHUIll JIMCHUX YUCEN pOo3MipoM 7x4 Bia’ €eMHI
€JICMEHTH Ha HYII, a IOJIaTHI €JIEMEHTH — Ha OJIMHMIII

14 | OOGUUCANTH CyMHU €JIEMEHTIB TOJIOBHOT 1 HETOJIOBHOI JllarOHANIe MaTPHIl
JIACHHUX YHCEN pO3MIPOM S5x5 Ta pi3HUIIO MK IUMU CyMaMHU

15 | V maTpuiii giiCHUX 9HCeT PO3MIPOM 7X5 OOYUCIUTH CyMy BCIiX BiJl’ €MHHUX
€JIEMEHTIB MEPIINX YOTHUPHOX PSIJIKIB

16 | V marpuiii miaux gucena po3Mipom 4x5 3aMiHATH BCI BijI’€MHI €IEMEHTH Ha HYJI

17 | O64yucauTu 100YTOK MIHIMAJIBLHOTO €JIEeMEHTa MaTPHIll LUIUX YUCET PO3MIPOM
4x5 Ha 3HAYEHHSI CEPEAHBOT0 apU(PMETUYHOTO MATPHIII

18 | V maTpuii minux yricea po3mMipoM 6x4 00UHCINTH CepeHe apupMETHIHE
JOJTATHUX €JIEMEHTIB

19 | V marpurii miaux gucea po3MipoM 5x4 3aMiHATH B HEIIAPHUX PSIKAX A0JaTHI
€JIEMEHTU Ha 1, a B mapHux — Bij’ emMH1 Ha ()

20 | V mMaTpuii JICHUX 9HCET PO3MIpoM 6X3 00YHCIUTH TOOYTOK BCIX Bil’ €MHHUX
€JIEMEHTIB y MapHUX PsiIKax

21 |V marpui miaux 9ucea po3MipoM 3x5 00UUCIIUTH KiJIBKICTh €IEMEHTIB,
MEHIIUX 32 Cepe/IHE apuPMETHUHE

22 |V marpuiii JIHCHUX YUCET PO3MIPOM 5x3 3aMiHHUTH BCi €IEMEHTH, SIKi OLTbIII
2.5, a1

23 | OGUYUCIUTH BEKTOP CYM MOJIYJIIB €JIEMEHTIB PSAJIKIB MaTPHUIIl JIMCHUX YHCEN
po3mipom 4x5

24 |V MaTpuili HijMX YUCET PO3MIPOM 7x4 BU3HAYUTH HAMMCHIIMI €JIEMEHT 3 YKC-
JIa TOJATHUX 1 HAMOUIBIINI 3 YKCiIa Bl €MHUX 1 HOMIHSITH X MICHIMH

25 | OGUYUCIUTH BEKTOP €JIEMEHTIB I'OJIOBHOI JIlarOHalll MaTPUIIl JIMCHUX YHCE
pO3MiIpoM 5x5

26 | OGUUCIUTH BEKTOP CYM KBaJIpaTiB €JIEMEHTIB CTOBIILIB MaTPHIll JIHCHUX YHCEIT
po3mipom 3x5

27 | 'Y marpuiii MiIHX 9UCe] PO3MIPOM 5X5 HOMIHSATH MICIIMHU €JIEMEHTH TOJIOBHOT
Ta HETOJIOBHOI JlaroHajiei

28 | V MaTpuIi IiIHX YKCea PO3MIpOM 5x5 3aMiHUTH BCI IapHi €IEMEHTH Ha HYJI
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29 | OGUHUCIUTH PIZHULIIO CYM €JIEMEHTIB MEPIIOTO PsAAKa i OCTAHHBOTO CTOBIMIIS
MaTpHIll JIMCHUX YHCENT PO3MIPOM 4x6
30 | OOUYUCAUTH BEKTOP CYM €JIEMEHTIB TOJIOBHOT 1 HETOJIOBHOI JllarOHaNIel MaTPHIT
JTUHACHUX YUCEIT PO3MIPOM 6X6
Tabnuysa 12.2
InauBinyajabHi 3aBJaHHSA 0230BOT0 PiBHS CKJIAHOCTI
Ne .
Bap. InauBinyajibHe 3aBJaHHA
1 | O0uKCAUTH BEKTOP CYM €IEMEHTIB HEIAPHUX CTOBIIIIB MATPHUIN 3X7 HIIMX YUCE
2 | OGUHUCINUTH BEKTOP CKAIPHUX TOOYTKIB PSAKIB MATPUIIL JIMCHUX YHACEI
po3mipoM 4x4 Ha ii OCTaHHI CTOBIICIb
3 | OOuucnuTy BeKTOp JOOYTKIB HEMAPHUX €IEMEHTIB MapHUX PAIKIB MAaTPHIIL
IIJTUX 9UCEeTT pO3MIpoM 6x4
4 | OOUHCIUTH BEKTOP CKASIPHUX JIOOYTKIB €JIEMEHTIB MEPIIOTO PsJIKa MaTPHII
IIJTAX YUCENT pO3MipoM 4x4 Ha CTOBIIII I1€T MAaTPHUII
5 | O0uHcANTH BU3HAYHUK BBEJCHOT MATpHIli 3X3 MIMCHUX YUCEel
6 | OOYHCINTH BEKTOP SIK CTOBIIEIh MATPHUII JIHCHUX YHCET PO3MIPOM 6x4
3 HAHMEHIIOK CYMOIO €JIEMEHTIB
7 | OOuucauTH BEKTOP AJOOYTKIB MAPHUX €JIEMEHTIB HEMApHUX CTOBIILIB MaTPHII
IIIJTUX YUCEN PO3MIPOM 4x5
8 | OOUYHCIUTH BEKTOP SIK PSIOK MATPHIL IIJIMX YHCEIT PO3MIPOM 4% 5
3 HAOUIBIIIOK CYMOIO €JIEMEHTIB
9 | O0UYHCIUTH BEKTOP CYM HEMApPHUX €JIEMEHTIB MapHUX PSAJIKIB MATPHIN IIIITUX
quCcesl pO3MIPOM 6x6
10 | O04YuCINUTH BEKTOP CKAJISPHUX TOOYTKIB €IEMEHTIB CTOBIILIB MAaTPHIIl TIACHUX
guces po3MipoM 3x3 Ha Ti TOJIOBHY JiaroHaJIb
11 | O6uncnuTH BEKTOp 3 HAWMEHIIINX TOAATHUX €JIEMEHTIB CTOBIIIIIB MaTPHIIL
JUUCHUX YuCel po3MipoM 4x6
12 | 3aMiHKMTH KYTOBI €IEMEHTH MATPHIIl JIHCHUX YUCEI PO3MIPOM 5x6 HA 3HAYEHHS
CEPEeHHOT0 apU(METUIHOTO EIEMEHTIB
13 | 3amiHKMTH €JeMEHTH TOJIOBHOI JiaroHa i MaTPHIIi IITHX YHUCE] PO3MIpOM 5% 5
CyMaMH €JIEMEHTIB CTOBIIIIIB
14 | O6uncaUTH BEKTOP CepeIHbOAPUPMETUYHUX TOAATHUX €JIEMEHTIB MapHUX
PSAAKIB MAaTPHIIl LUTUX YUCEN PO3MIpOM 7x8
15 | OGuucauTH BEKTOP 3 HAUOUIBIIUX €JIEMEHTIB PAAKIB MAaTPHUIll TIMCHUX YHUCEIT
po3MipoM 7x6
16 | 3amiHKMTH €JeMEHTH HETOJIOBHOI JiaroHalIi MaTPHUIl MIJIMX YKCET PO3MipoM 4x4
CyMaMH €JIEMEHTIB i1 pSJIKiB
17 | OGuuCAUTH BEKTOP CKAIPHUX JOOYTKIB PSAIKIB MATPHUIIl HUTHX YKCEI
PO3MipoM 5x5 Ha il HErOJIOBHY JllarOHAaJIb
18 | O0uMCIUTH BEKTOP SK PAAOK MATPHIIL, IKUI MICTUTh HAaHOUIBIINI €TeMEHT

MaTpHIIl [UIHX YUCEIT PO3MIPOM 5x6
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Bap.

InauBinyaabHe 3aBIaHHA

19

3aMiHUTH €JE€MEHTH T'OJIOBHOI JIlarOHaJl MAaTPHIN IIUTHX YUCET PO3MIpOM 6 X6
CYMOI0 MaKCHUMAaJILHOTO 1 MIHIMQJIBHOTO €JIEMEHTIB MATPHIII

20

3aMIHUTH €JIEMEHTH HET0JIOBHOI JllaroHajl MaTpUIll JIMCHUX YKCENT PO3MIPOM
4x4 3HaYCHHSIM MIHIMAJILHOIO €JIEeMEHTa MaTPHIIl

3axinuenns maobn. 12.2

Ne
Bap.

InguBinyanabHe 3aBAaHHS

21

3aMIHUTH HYJbOB1 €JIEMEHTH MATPUIIl [ITUX YHUCEIT PO3MIPOM 5x5
11 MAKCUMAQJIbLHUM €JIEMEHTOM

22

VY matpuli AiIMCHUX Ynuced po3MipoM 7x3 MOMIHITH MICUSMHU NEPIINH 1
OCTaHHIH BiJ’ €MHI €JIEMEHTHU

23

OOuYuCIUTH BEKTOP CyM JIOJATHUX €IEMEHTIB PSJIKIB MAaTPHUII IUIUX YHCENT
po3MipoM 6x5. YHOpsiIKyBaTH 11el BEKTOP 33 3pOCTaHHSIM

24

Cepen psKiB MaTpUIIl KX YUCET pO3MIPOM Sx4 3HAUTH TOM, IJIs TIKOTO CyMa
HEMapHUX €JIEMEHTIB Oy/ie MiHIMAJIBHOIO, 1 MOOYTyBaTH 3 IIbOTO PsAKA BEKTOP

25 | 'V marpuii JiicHUX gucen 6x4 00UUCIUTH CyMy JTOJATHUX 1 CyMy BiJl’€MHHUX
€JICMEHTIB, 3aMIHUTH KYTOBI1 €JICMEHTH Ha 3HAYCHHS OLIBIIOT 32 MOJTyJIEM CyMHU
26 | OGYUCIUTH BEKTOP CKAISPHUX JOOYTKIB CTOBIIIIIB MAaTPHUIIl JIMCHUX YHCEN
po3mipom 4x4 Ha ii HETOJIOBHY J1arOHAJIb
277 | 3aMiHUTH BiJ’ €MHI €IEMEHTH MATPUI[ TIACHUX YUCEN PO3MIipoM 4X6
Ha 3HAYEHHS CePEAHBOr0 ApU(PMETUUHOTO JOIATHUX €JIEMEHTIB
28 | OGUUCTUTH BEKTOP MAKCUMAIBHUX €JIEMEHTIB PSIKIB MaTPUIll AIMCHUX YHCET
po3MipoM 7x5
29 | OOUYUCIUTH BEKTOP SIK CEPeTHbOAPU(METUYHI 3HAUCHHS MEPIIOT0 i OCTAHHBOTO
€JICMEHTIB NapHUX PSJIKIB MATPUIN IIIJIUX YHCET PO3MIPOM 7x8
30 | O6uncanTH BEKTOP KBAAPATIB €JIEMEHTIB MiHIMAJIbHUX €JIEMEHTIB HETIApHUX
CTOBIII[IB MATPHIIl JIUCHUX YUCEI PO3MIPOM 6X5
Tabnuys 12.3
InauBixyaabHi 3aBJaHHA BUCOKOIO PiBHS CKJIAJTHOCTI
Ne .
Bap. InauBinyajabHe 3aBJaHHA
1 | 3a BBe/ICHOIO MATPHIICIO TIHCHUX YUCEN PO3MIPOM 5X7 0OUHCIUTH HOBY MATpPHIILO,
B SIK1i1 KO’KEH €JIEMEHT OOUHCITIOETHCS SIK MIBCyMa CepeaHbOAPUPMETHUHUX
BIJIMIOBITHUX PSIIKA 1 CTOBMIIS
2 | 'V mMatpuIi JifCHUX 9HCeN PO3MIPOM 5X5 00YHCIUTH BUSHAYHUK
3 | HaiimeHIIuii 3a TOBXHUHOIO PSIOK MATPHILL AIACHUX YUCET Po3MipoM 5x4
3aMIHUTH HA HAUOUIBIIUN 3a JOBXXHUHOIO
4 | O6umcauT 1OOYTOK MaTPHUILl 5X5 MITUX YKCeN Ha 1 TPAHCIIOHOBAHY MATPHUIIO
5 |V MaTpuili JifiCHUX YUCeT pO3MIpOM 7x3 OOUUCIIUTH HOMEP PSIKA, TOBKUHA

SIKOTO (SIK BEKTOPA) € MaKCHUMAJIbHOIO
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6 | CTBOpUTH BEKTOP 3 PsiIKa MATPHIIl JIHCHUX YUCET PO3MIpOM 8x3, HAMEHIIT
BIJIJIaJIEHOTO BiJl APYroro psijaka (BiACTaHb MIXK PSAIKaMU 0OUUCITIOETHCS
2
3a hopmyioro d; = Z a; + azj‘)
J=0
7 | BBectu matpuirio 5x5 inux urcen Big 0 10 9. SIKio KiIbKiCTh TOBTOPIB
€JIeMEHTa MaTpuIll 30ira€TbCs 3 CAMUM €JIEMEHTOM, TO 3aMIHUTH HOTO Ha HYJIb
IIpoooesorcennus maoa. 12.3
Ne .
Bap InauBinyanbHe 3aBIaHHS
8 | YmopsiakyBaTH 3a 3pOCTaHHSM (3711Ba HAIPaBO) €JIEMEHTH BCIX PSAIKIB MATPHIIL
TIACHUX YHcen po3MipoM 4x4, a TOJ1 3a 3pOCTaHHSAM (3BEPXY BHHU3) — €JIEMEHTHU
BCIX CTOBIIL[IB
9 | ChopmyBatu BEKTOP SIK PAIOK MATPHILI JIHCHUX YHCET PO3MIPOM 55,
HAWOIBI BIAIaJICHUH BiJl IEPIIOTO PsiAKa (BiICTaHb BiJl MEPIIOTO PsIKA
. 4
MaTpHIli JI0 i-r0 O0UUCIIOETECS 33 POPMYIIONO d, = Z|ai].| + |a1 iz 1)
j=0
10 | ChopmyBaru BEeKTOp 3 psAAKa MATPHIIL JIHCHUX YHCET pO3MIpOM 6x4
o 3
2
3 HalMEHIIOKO CYMOIO 3" ;2
j=0
11 | OGumcauTH BEKTOp SIK CTOBIIEI[h MATPHIII JIHCHUX YKCET pO3MIpOM 3x7
. . 2
3 HAHOLIIBIIIOKO BArolo (Bara CTOBIIL MATPHLIL O0YHCITIOETECS W, = Z‘aij‘)
i=0
12 | ChopmyBaT BEKTOp SIK CTOBITEIb MATPHUII JIMCHUX YHCET PO3MIpOM 8%6
. 5
3 HAUOLTBITIOI CYMOIO Z‘ay‘ +a
j=0
13 | KoskeH Bix’eMHHUI €TEMEHT MATPUIl JIACHUX YHUCEN PO3MIPOM 4X8 3aMiHUTH
CYMOIO JIOJJaTHUX €JIEMEHTIB TOTO PSKA, B SKOMY PO3MIIICHUH TIEH €JIeMEHT
14 | ChopmyBaT BEKTOP SIK CTOBITEIb MATPHUI JIHCHUX YHCET PO3MIPOM 6X8,
HalMEHI BiJajeHUH B1JI MepIIOro (BiACTaHb MIXK j-M CTOBMIIEM 1 MIEPIITUM 00-
5
YUCITIOETHCS 3a (POopMyII0r0 d; = Z a; '\an , J# 1)
i=0
15 | OGunciuTH BEKTOP SIK PSIIOK MATPHUII JIHCHUX YHCEN PO3MIpOM 5x3 3 Haii-
. 2
MEHIIIOIO BAaroko (Bara psijika MaTpuili 00UMCIIOETHCS 32 HOPMYJIOIO 7, = > la, )
Jj=0
16 | V marpuIii miaux gucea po3MipoM 6x6 BU3HAYUTH MiHIMAaJIbHUHN €JIEMEHT y CEeK-
TOP1 HAJ[ TOJIOBHOI J1arOHAJUIIO 1 MIHIMAJIbHUN €JIEMEHT Y CEKTOP1 IMiJ] TOJIOBHOIO
mlaroHajutro. HaliOuieine 3 X 3Ha4eHb 3aMIHUTH €JIEMEHTH I'OJIOBHOI JlaroHal
17 | Bectn MaTpwiro po3mipom 3x5 3 minux guces Big 0 10 9.
OOGYMCINTH BIJICOTKOBUH BMICT KOXKHOTO 3 IIMX YHCEJ Y MaTPUIT
18 | O6GuucIUTH BEKTOP K CTOBIECIH MATPHIII JIHCHUX YUCET PO3MIPOM 3x6
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5
3 HAMMEHIIMM 3HAYEHHAM Jy/, = /za;
' i=0

19 | BusHaunTi KOOPAWHATH €IEMEHTA MATPHII JIHCHUX YHCEI po3Mip0M 5x7 3
HaWMEHIITIOI0 Baroro (Bara 004HCIOEThCS 3a hopmysow W, ZZ
i=0 j=0 i+ J
20 | V marpuIii HiIuX 9uce] po3MipoM 6x7 BU3HAYUTH PAIOK 3 MiHIMaJIBHOK CyMOKO
1 TOMIHSITH MICLSIMU TIeH PSAZIOK 3 TEPIIUM
3axinuenns maon. 12.3
Ne .
Bap. InauBinyasbHe 3aBIaHHSA
21 | CtBOpHUTH BEKTOP 3 PSKA MATPHIL TIHCHUX YUCET PO3MIPOM 7X5, HAWOIIBII
BIJIJIAJIEHOTO BiJl TPETHOTO psiiKa (BIICTaHb MIXK PSAIKAMU OOUUCITIOETHCS
.‘)
22 | BeecTr Matpuiio po3mipoM 6x4 3 miaux grcen Big 0 10 9. O6UHCIUTH BEKTOP
3 10-TH eJ1e€MEeHTIB K 3HAaYEHHSI KIJILKOCTI MOBTOPIB IUX KOHCTAHT Y MAaTPHIII
23 | SIKimio B MaTpHIli JIMCHUX YKMcea 4x5 cyMa JOAATHUX YKCEN OLIbIIE MOMYIIS
CYMH BiJl’€EMHHX, TO 3aMIHUTHU KyTOBI €JI€MEHTH CEPEHIM apuPMETUUHUM
€JIEMEHTIB MaTpHIli. [HaKIIe BUIATH PO I1€ MOB1IOMIICHHS
24 | OGUHCIUTH BEKTOP SK HAMOUTBIT BiIJAICHUI CTOBICIh Bif (77 — 1)-r0 CTOBMIIS
MaTpHIll JIMCHUX YUCEeT pO3MipoM 6x5 (BiICTaHb OOYUCITIOETHCS 32 (POPMYIIOIO
a;,_ 1‘) 3HaueHHs 71, SIK 1 3HAYCHHS €JIEMEHTIB MaTPHIII,
BBECTH 3 €KpaHa
25 | Beectu aBi MaTpuii giicHuX yrcea 4x5. ITIOMIHATH MiCIIIMU PSAIKHA MaTPHIIb,
SIK1 MICTATh MAKCUMAJIbHI €JICMEHTH
26 | BBecTH MaTPHIIO JIHCHUX YUCET 5X5 i BEKTOP 3 II’SATH AIMCHUX YUCEIL.
3aMIHUTH BCl PSAJKU MaTPHII, B AKUX € BIJ €MHI YHCJIa, HA €JIEMEHTH BEKTOpa
277 | 3a MaTPHIIEIO IIAX YKCET PO3MIPOM 4x5 0OUHCIUTH BEKTOP SIK CEPEIHI
apu(pMETUIH] 3HAYEHHS €JICMEHTIB TUX CTOBIIIIB, SKi MICTSITh MAaKCUMAJIbHUM 1
MiHIMaJbHUH €JIEMEHTH
28 | 3a MaTtpuIiero miicHuX yrcea 4x5 chopMyBaTH HOBY MATPHIIO 31 3HAYEHD Baru
3 4 a,
BIJIIIOBIIHUX CJIEMCHTIB (Bara 004MCIIOETHCS 38 popmyrioro W ZZ
i—0 0|l +J
29 | SIkmio B MaTpUIl HUIMX YKCET SX6 MICTHTHCS IMapHa KiIBKICTh Bil’€MHUX elre-
MEHTIB, TO 3aMIHUTH OYJIb-SIKY TIOJIOBUHY 3 IIUX YHCE Ha HYJIb, IHAKIIIE 3aMIHU-
TH BC1 B1JI'€MHI €JIEMEHTH Ha 3HAYEHHS IXHHOI KIJIBKOCTI
30 | BuBecTH eeMeHT MaTpHIl 6x6 3 HAHOIIBIIO BiICTAHHIO 10 JiaroHali

5
(BiZCTaHb OOYMCIIOETHCS 38 POPMYIIOKO d; = Z Z‘aij —a jj‘ —a;|)
i=0 | j=0
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JNabopaTtopHa poboTta Ne 13
OnpauioBaHHa ABOBMMIDHUX MACUBIB

Meta po6oTu: HaOyTH NPAKTHYHUX HABHKIB MPOTPAMHOTO OIpPAIFOBAHHS
€JIEMEHTIB MaTpullb y GyHKIlAX 3acodbamu Visual C++.

TeopeTuyHi BigOMOCTI

[Ipu nepenapanH1 10 GYHKINT 6aeamosumipuux macugig yci po3MIpHOCTI, SIK-
10 BOHM € HEBIJIOM1 Ha eTarll KOMIIALIT, MatoTh MepeaaBaTucs K napamerpu. Ha-
IPUKJIAJI, 3arojJ0BOK (YHKIIII, KA OOYHMCITIOE CyMYy €JIEMEHTIB JITMHAMIYHOTO JIBOBH-
MipHOTO MacHBY, MO>KE€ MaTH BUTJISI;
int sum(int **a, int m, int n);
Bukinuk 1iei yHkIii y mporpami Moxke OyTH TaKUM:
cout << "CyMa enemMeHTiB a: " << sum((int**)a,m,n);
J1Jis 3BU9aifHOTO CTaTUYHOTO TBOBUMIPHOTO MAaCHUBY, KOJIU OOHMIBI pO3MipHOC-
Ti € BIIOMI Ta € KOHCTAHTAMH, 3aroJIOBOK (DYHKIIIT MaTUME BUTJIST
int sum(int a[4][6]);
[Ipu onpamroBanHi y QyHKIISAX SIK OMHOBUMIPHUX, TaK 1 TBOBUMIPHUX MAcCHUBIB,
SK1 € MmapaMeTpamMu 1ux (QyHKIH, HacopaBal 10 GYHKIT epealoThesa HE caMi Ma-
CUBH, a BKa31BHUKH Ha TXHI1 NEPIIIi €JIEMEHTH.
PosrisHeMo kijlbKa BapiaHTIB TiepeaaBaHHs MaTpulli mimx yucen a[3] [4] mo
¢bynkmii print (), sika opraHi3oBye BUBEJCHHS IIi€] MaTPHIIl Ha €KpaH y KOHCOJII.
1) Sxmo po3mMipu 000X 1HAEKCIB € BiIOMi, TO MPoOIEM HEMAE:
void print(int a[3][4])
{ for (int 1=0; i<3; i++)
{ for (int j=0; j<4; j++) cout << a[i][j] << "\t";
cout << endl;
}}

Martpuiist 1 TYyT nepeaeTbes SIK BKa3iBHHUK, a PO3MIPHOCTI HaBEJIEHO IMPOCTO
IS TIOBHOTHU OMHKCY. BUKINK Takoi PyHKIT MOXe OyTH TaKiM:
int x[3]1[4];
print(x);
2) Ilepuia po3MipHICTh Jisl OOYUCIICHHS aJIpeCH €JIEMEHTa € HEBAXKIINBA, TOMY
11 MOKHA MEPENABATH SIK ITAPAMETP:
void print(int a[][4], int m)
{ for (int 1=0; i<m; i++)
{ for (int j=0; j<4; j++) cout << a[i][j] << "\t";
cout << '\n';

}o}

Bukinuk 1iei GyHKIi:
int x[3][4];

brini(k,é)f
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3) Haiicknagaimmii BUNaJ0K — KoJIu Tpeba mepegaBaTH oOUIBI pO3MiIpPHOCTI.
Hagpenenuii Hrx4ue ko1 PyHKIN € MOMTUPEHOI0 TOMMIIKOIO:
void print(int a[]l[], int m, int n) // TNomunka'
{ for (int 1=0; i<m; 1i++)
{ for (int j=0; j<n; j++) cout << A[i][j] << "\t";
cout << '\n';
}}

[To-nepme, onmic mapamerpa al ][] € HenmpumycTUMuUM, OCKIIBKH I 00UHC-
JICHHSI aJpecH eJIEMEHTa JBOBUMIPHOTO MAaCHBY CJiJl 3HATH APYTY PO3MIPHICTh. Y
TaKOMYy pa3i HaOLIbIII MOMIMPEHUM 1 TPAMOTHHUM € 3aCTOCYBAHHS IUHAMIYHUX MacH-
BiB, CTBOPIOBAHHSA SIKMX OLIbII JOKJIAAHO PO3IJIIHYTO B MOAATBIINX JTAOOPATOPHHUX 1
MPAKTUYHUX 3aHATTAX.

Mpuknagu nporpam

Mpuknap 1. Beectn MaTpuiio JIHCHUX YUCE PO3MIPHOCTI 4%3 i 00UHCINTH 32
JOTIOMOT 010 (PYHKIIIT MIHIMAJIBHUN €JIEMEHT MaTPHIll Ta HOTO 1HJICKCH.

Pos36’s30k. Ockibku (PyHKIIISE Mae OOUUCIUTH 1 IOBEPHYTU TPU 3HAYCHHS, TO
OJIMH 3 PE3YJIbTATIB — MIHIMAIbHUNA €JIEMEHT — Oy/Ie TOBEPHEHO B TOJIOBHY MPOTpamy
yepe3 orepaTop return, a iHimi ABa pe3yJlbTaTH — 1HIEKCH — MEPEIaBaTUMYThCS 3a
MTOCUJIAHHSIM (U1 32 BKA31BHUKOM).

Cxemu anroputmy (QyHKIIi Ta OCHOBHOI IpOTrpaMu:

min=a[0][0]
imin=jmin=0

min=al[i][j] m = MIN(a,
imin=i " &ind i, &ind_j)

jmin=j I

/ Busenenusa /
imin++, jmin—++ m, lnd—.l’ ind j

!
| :
( Buxin ) ( Kinenp )
CxeMa anropurmy CxeMa anropurmy
bynxkmii MIN () 710 OCHOBHOI MpoTrpaMu
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TexcTu ¢dyHKIiT Ta i1 BUKJIUKY B OCHOBHIN MPOTpaMi:

#include <iostream>
using namespace std;

double MIN(double a[4][3], int& imin, int& jmin)
{
double min=a[0][0];
imin=jmin=0;
for(int 1=0; i<4; 1i++)
for(int j=0; j<3; j++)
if(al[i]l[jl<min)
{min=alil(jl;
imin=i; jmin=j;
}
imin++; jmin++;
return min;
}
int main ()
{
setlocale(0,".1251");
double a[4][3], m;
int i, j, ind i, ind j;
cout<<" BBegiTb MaTpuuw 3 4-x pagkiB 1 3-x
cToBnuiB: "<<endl;
for(i=0; i<4; i++)
for(j=0; j<3; j++) cin>>a[i][]];
m = MIN(a, ind i, ind j);

cout<< "\n MiHiManbHuK eneMeHT " << m << "\n po3MiwWeHOo Yy
<< ind 1 <<"-My pagky 1 " << ind j <<"-Mmy cToBnui" <<

endl;
system ("pause>>void");
return 0;

}

Pesynbpratu po6OTH KOHCOJIBHOTO JOMATKA:
Beegitb MaTpuuw 3 4-Xx pagkiB i 3-x cToBNuiB:

34 0 4.3
12.7 -7.1 0.3
-5 9 -1

2 -9.4 1.5

MiHiManbHUW enemMeHT -9.4
po3MilWeHo y 4-My pagky 1 2-My cToBnui

Mpuknag 2. Beectu MaTpuio IiHCHUX YHACET PO3MIPHOCTI 5X5 1 3a JIOTIOMOTOFO
GyHKIII 3aMIHATH €JIEMEHTH TOJIOBHOI J[larOHANIl Ha cepeaHe apu(METHUHE BiJIO-

BIJIHOTO psiJIKa.
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CxeMu anroputmy QyHKIIi Ta OCHOBHOI mpOTrpaMu:

| alilli]=s/5 |

| I

( BI/I;(iI[ )

CxeMa anroputmy
¢dbyHKkIii zamina ()

( Mouatox )
i
Parm

S —]

zamina(q)

Cxema anroputmy
JI0 OCHOBHOI IIpOrpamu

TexcT QyHK1IIT Ta OCHOBHOT MpOTpaMu:

#include <iostream>
using namespace std;

void zamina(double a[5][51])
{ for(int 1=0; i<5; i++)
{ double s=0;
for(int j=0; j<5; j++) s+=alilljl;
ali][i]=s/5;
}}
int main ()
{ setlocale(0,".1251");
double a[5]1[5];
int i, j;
cout<<"BBepgiTb MaTpuuw 3 5-Tu paAnKiB 1 5-T1un
cToBnuie: "<<endl;
for(i=0; i<5; i++)
for(j=0; j<5; j++) cin >> a[illj];
zamina(a);
cout<< "\nMaTpuus, B AKiW eneMeHTU ronoBHO1 AiaroHani
noMiHaNm
\NHa cepegHE apupMeTnyHe BiOonoBigHOro papgka:" <<
endl;
for(i=0; i<5; i++)
{ for(j=0; j<5; j++) cout << a[i][j] << "\t";
cout << endl;

}
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system ("pause>>void");
return 0;

}

PCBYJ'II)T&TI/I pO6OTH KOHCOJJIBHOTO AOgaTKa.

BeenoiTb MaTpuuw 3 5-Tu papkiB i 5-TuM cTOBNUiB:

23 6 0 -6.1 45.5
-6 0 1.5 4 -1
6.7 4 99 0 1
9 11 -5 5.8 0.1
3 3.2 7 49 9

MaTpuus, B AKiW eneMeHTW rosioBHOI pgiaroHani noMiHanu
Ha cepefHe apudMeTM4yHe BipnoBifgHOro pspgka:

13.68 6 0 -6.1 45.5
-6 -0.3 1.5 4 -1
6.7 4 22.14 0 1

9 11 -5 4.18 0.1

3 3.2 7 49 14.24

Mpuknag 3. Po3pobutu mporpamy Ui BBEICHHS MaTPUIl IUIAX YHACENT PO3MIp-
HICTIO 6x3 1 cTBOpUTH (PYHKIIIIO OOUUCIICHHS €JIEMEHTIB BEKTOpa sIK cepelHi apud-
METHYHI 3HAUYECHHS HETIAPHUX EJIEMEHTIB MMAPHUX PSKIB.

Poszeé’sazox. 'Y pynkmii Vektor() mms oOUUCICHHS €JIEMEHTIB BEKTOpa CIiova-
TKY CJI1Jl OpraHi3yBaTH IUKJ JUIs TIEPEMIIIEHHS 10 mapHuX psaakax (2, 4, 6). YV kox-
HOMY 3 TIAPHUX PAIKIB, PyXalOUUCh MO CTOBIIIAX, MiJICYMOBYEMO TiJIbKU TIApHI eJie-
MEHTH Ta iXHIO KUIbKICTb. [lepen oOuncieHHsIM cepeHbOro apuMEeTHIHOr0, TOOTO
nepes IIJICHHSIM, IEPeBIpPIEMO MOKIIUBICTh BIICYTHOCTI B JJAHOMY MapHOMY DPSAKY
HEMapHUX €JIEMEHTIB, TOOTO BUKIIIOUAEMO MO Ha HyJb. 3MIHHA k € OTpiOHA JIs
MOCIIOBHOTO (hOpMyBaHHS 1HAEKCIB BEKTOpPA, OCKUIbKH iXHS HyMmeparlsi He 30ira-
€THCSI 3 HyMEPALI€I0 PAIKIB Y MATPHUILLL.

[Ticns po3mimenHs Ha (Gopmi nBox enemenTiB dataGridView ciig ctBopuTH
Tpu ctoBmii aius dataGridViewl ta omun — mus dataGridView2. HamamryBanHas
o0ox dataGridView, na BigMmiHy BiA npukiany 4 y nabopaTtopHiil po6orti 12, oprani-
3y€eMO B IporpamMHOMY Koxi aiis pynkiii Forml Load.

TexcT pyHKIII Ta OCHOBHOI MPOTPaAMH:

void Vektor(int a[6][3], double X[3])
{ int i, j, kol, k = 0;
for(i=1l; i<6; i+=2)
{ X[k] = kol = 0;
for(j=0; j<3; j++)
if(ali]l[i] % 2 == 1)
{ X[kl += a[il[j]; kol++; }
if(kol) X[k] /= kol ; else X[k] = 0;
K++;
}}
private: System::Void
buttonl Click(System::0bject”sender,System: :EventArgs™e)

{ int i, j, a[6][3]; double V[3];
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for(i=0; i<6; i++)
for(j=0; j<3; j++)
al[i][j]=Convert::ToInt32(dataGridViewl[j,i]->Value);
Vektor(a, V); // Buknuk ¢yHkuii Vektor
for(i=0; i<3; i++)
dataGridView2[0,1i]->Value =V[i].ToString("0.##");

}

private: System::Void Forml Load(System::0bject”™ sender,

System: :EventArgs™ e)

{ dataGridViewl->AllowUserToAddRows
dataGridView2->AllowUserToAddRows
for(int i=0; 1i<3; i++)

dataGridViewl->Columns[i]->DefaultCellStyle->Alignment =

false;
false;

DataGridViewContentAlignment: :MiddleCenter;
dataGridView2->Columns[0] ->DefaultCellStyle->Alignment =
DataGridViewContentAlignment: :MiddleCenter;
dataGridViewl->RowHeadersWidth = 90;
dataGridView2->RowHeadersVisible = false;
dataGridViewl->Rows->Add(6); dataGridView2->Rows->Add(3);
for(int i=0; i<6; i++)
dataGridViewl->Rows[i] ->HeaderCell->Value = Convert::ToString(i+1)+"-
n psagok";
for(int j=0; j<3; j++)
dataGridViewl->Columns[j]->HeaderText = Convert::ToString(j+1)+"-u
cToBneub";
dataGridView2->Columns[Q] ->HeaderText = "Bektop";
button2 Click(button2, e); // Bukiuk ¢yHkuii button2 Click
}

private: System::Void
button2 Click(System: :0bject”sender,System: :EventArgs™e)
{ Random™ rnd = gcnew Random();
for (int i=0; i<6; i++)
for (int j=0; j<3; j++)
dataGridViewl->Rows[i]->Cells[j]->Value = rnd->Next(50);
}

private: System::Void
button3 Click(System: :0bject”sender,System: :EventArgs™e)
{ for (int 1=0; 1i1<6; i++)
for (int j=0; j<3; j++) dataGridViewl[j,i]->Value = "";
for (int 1i=0; i<3; i++) dataGridView2[0,i]->Value = "";
}
private: System::Void button4 Click(System::0Object”
sender,System: :EventArgs™e)
{ Close(); 1}
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Pe3ynabpTatu poboTu:
o-! OnpayksaHHA OB0BMMIDHUE MACHEIE Y hyHHLLIAX l ':’| (=] |_ﬂh]
1-i 2-i 3 CdopMyBaTK Bextop
CTOBNEUE CTOBMEUb | CTOBNEUb BEKTOPD AK CEpE!.J:LHi
b T 33 28 40 apMgMETMYHI :
SHaYeHHs
2-it pROoK 28 30 37 _ HENapHKX 37
314 pRAaok 8 34 5 EMeMeHTIE NapHMX
4-ii pRack 30 48 34
5-# pAgok 37 30 8 |
it prook 43 0 11 ‘ CUMCTHUTI
3anNoEHUTK METPWLD BMNaOKoBWMKM ENEMEHTEMMK | Buxig

HO JIO 1HJIMBIyaJIbHOTO BapiaHTa.

[MTaHHA Ta 3aBAaHHA ANA CaMOKOHTPOIHO

1) Sk nepenaroThcs MaTpUIll 10 PYHKITIHA y IKOCTI apryMeHTIB?
2) Sxwuit Tun MmatuMme QyHKIIIS, SKa TOBUHHA JIJI1 MAaTPUIIl IIUTHX YHCEIT:
a) BU3HAYUTU MaKCUMAIbHHUNA €JIeMEHT?
0) o0uucauTH cepeaHe apupMeTUIHE?
B) c(popMyBaTH BEKTOP 3a TIEBHUM MPABUIIOM?
I') 3MIHUTH PO3MIIIEHHS MIEBHUX €JIEMEHTIB Y 111l MaTpuili?
3) SIki 3 HaBeneHUX 3aroJIOBKIB (PYHKIIIHM € MOMHJIKOBUMH 1 YOMY came?
all[4],
al4][],
a[3]1[4]);

void fun(int
void fun(int
void fun(int
void fun(int

allll,

int m,

ITabopaTtopHe 3aBAaHHA

1) ¥V npotokoui 1abopatopHOi poOOTH IaTH BiNIOBI I HA KOHTPOJIBLHI ITUTAHHS.

2) V npoTokoti J1abopaTopHOi poOOTH CKIIACTH CXEMH JITOPUTMIB (DYHKITIH Ta
OCHOBHUX TIPOTPaM, a TAKOK HAIMCATH IPOrpaMHUi Koj (YHKIIiH Ta OCHOBHUX TPO-
rpam MoBOw0 C++ it po3B’si3aHHA 3aB/IaHb, MoAaHuX B Ta0a. 13.1 ... 13.3 BiamoBij-

int m);
int m);

int n);

3) CtBopUTH Ha KOMIT FOTEP1 MpOrpamMHi NpoekTu y cepenouii Visual C++
IUI peatizailii HaMcaHuX MporpaM. 3aHeCTH Pe3yIbTaTH OOUMCIICHD IO MPOTOKOITY.

Tabnuysa 13.1

BapianTu 3aBaaHb Uisi CTBOPeHHS PYyHKIII 3 0/HMM 200 ABOMA pe3yJbTaTaMu

Ne

Bap.

Po3mip
MACHBY

Tun
TAHUX

InguBinyanabHe 3aBAaHHS

5x5

LIJTUHA

OOGYuCINTH KUIBKICTh BIJI’€MHUX €JIEMEHTIB MaTPHII

4x4

TIHACHUHN

OO6uKCIUTH CyMy €JIEMEHTIB TOJIOBHO1 JAlaroHaji MaTpHIIli

W N | =

6x4

IJTUHA

BusnaunTti HalitMEHINIUM €JIEMEHT MaTpHIll
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Ne |Po3mip| Tum I .
Bap.MacHBy| AaHHX HAUBiAyajibHe 3aBIaHHS

4 | 3x3 |miicHU|O6UKCANTH JOOYTOK HEHYJIHOBUX €JIEMEHTIB MaTPHUII

5 | 4x5 | uumit |OGuucnauTu cepeaHe apudMeTHuHe MIHIMAJIBHOTO
Ta MAaKCUMaJIHHOTO €JIEMEHTIB MaTPHIIi

6 3x5 | miicHn|OOYHCIINTY KUIBKICTh €JIEMEHTIB, 3HAYCHHS KX
OlsIbIIIe 3@ 3HAYCHHS MEPILIOTO eJIEeMEHTa MaTPHUIl

7 | 5x3 | uummit |O6uucnauTu cepenHe apuMeTUIHE eJIEMEHTIB MaTPHUIl

8 3x4 |nmiiicHuii|BU3HaunTH HAMMEHITUH cepel] MapHUX JO0JaTHUX €JIEMEHTIB

9 | 5x3 | numuit |OOYUCIUTH CyMY Ta KUIBKICTh MMAPHUX €JIEMEHTIB MATPHUIIL

10 | 5x5 |mificHui|OOYUCIUTH CyMY Ta KUIBKICTh TPULU(POBUX €JIEMEHTIB

11 | 4x6 | uumuii |OOYUCIUTH CyMY Ta KIJIbKICTh €JIEMEHTIB MAaTPUIIl, KPaTHUX 3

12 | 5x4 |niiicauit| OOYUCIUTH MOYJTb CyMH BCIX BIJI'€MHHUX €JIEMEHTIB MATPHIT

13| 3x5 i |BuzHauuTy po3MiiieHHs (1HASKCH) MIiHIMAJIbHOTO
Ta MAaKCUMaJIHHOTO €JIEMEHTIB MaTPHIIi

14 | 4x3 |pificHuii|O0YucInTH cepeaHe apudMEeTHIHE BiJI'EMHUX €JIEMEHTIB

3axinuenns maon. 13.1
Ne |Posmip| Tun I .
Bap. MACHBY| JaHHX HAUBiTyaJbHE 3aBJaHHS

15| 6x4 | uinuit |OOGYMCIUTH KUTBKICTh HEHYJBOBUX €JIEMEHTIB MaTPHUII

16 | 5x5 |mificHui|BU3HAUUTH MakCUMaIbHUM 1 MIHIMAJIBHUM €JIEMEHTH MaTPHII

17 | 4x5 |aiiicHuit|O6uncanTu cepente apuMeTHIHe eJIEMEHTIB MaTpHIll, 3Ha-
YeHHS SKUX Hajexarh npomixkky [10, 20]

18 | 3x5 minui |BU3HAYMTH HAMMEHIIIMA €TIEMEHT MaTPHII

19 | 5x3 miuid |O0UnuCcIuTH 100yTOK OJTHOIU(PPOBUX €IEMEHTIB MaTPHII

20 | 3x4 |aificHuiI|OOYUCTUTH CyMy MOJYJIB BCiX B1JI’€MHHUX €JI€MEHTIB MaTPHIIi

21 | 3x3 | mumit |[OOYKCIUTH CyMY Ta KIJBKICTh IBOLU(POBUX €IEMEHTIB

22 | 5x5 | mumit |[OOYKCTUTH cepellHe apu(PpMETHYHE eIEMEHTIB, KPATHUX 5

23 | 4x6 | uinmuii |BusHaunTu HAMOLIBIIMIA 3 MAPHUX AOJATHUX EIEMEHTIB

24 | 5x4 | miiicHui|OOYHCIUTH CYMY J0JIaTHUX €JIEMEHTIB 1 KUTbKICTh B1JI’ €EMHHUX
€JIEMEHTIB MaTpHIIi

25| 3x4 | uimit |[OOYKUCTUTH CyMYy €J1€MEHTIB MaTPUIll, 3HAUYEHHS IKUX
HaJeXaTh MMPOMIKKY [3, 6]

26 | 3x3 |mivicHnii|OOYMCIUTH BUSHAYHUK MaTPHIIL

27 | 6x4 |aiicHu|OOUYHUCIUTH KIJTBKICTh €JIEMEHTIB, 10 MEPEBUIIYIOTh CEPETHE
apu(METHYHE BCIX €JIEMEHTIB

28 | 5x5 |nificHuid|OOUYKCIUTH cepellHe apu(PMETUYHE €IEMEHTIB HETOJI0BHOI
JaroHajii MaTpHIll

29 | 4x5 | uiummi |OOGYUCIAUTH CyMYy €JIE€MEHTIB MapHUX CTOBIMIIIB MATPHUII

30 | 3x5 |mificHui|BU3HAUUTH MIHIMQJIBHUH 13 TOJATHUX €JIEMEHTIB MaTPHIIl
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Tabnuys 13.2

BapianTu 3aB1aHb cTBOPpeHHsI QYyHKIIII 1JIsl 3SMiHEHHS eJIEMEHTIB MaTpHIli

Ne | Poswmip| Tun InauBinyaabHe 3aBIaHHA
Bap.MacCUBY| JaHUX
1 | 4x3 | uumid |3aMIHUTH MapH1 32 3HAYCHHSIM (HE 3a 1HIEKCOM) esieMeHTH Ha ()
2 6x4 |mivicani | IIoMiHATH MICIIIMH MIHIMaJIBLHUH 1 MAKCUMAJIBHUM €JIEMEHTH
3 4x4 ninii ([ToMIHSATH MICLISIMH €JI€MEHTH I'OJIOBHOI Ta HETOJIOBHOI
JiaroHajeil MaTpuill
4 | 4x5 |mpicHMi|3aMIHUTH BCl B1JI €MHI €JI€MEHTH Ha 3HAYEHHS MIHIMAJIbHOTO
5 3x5 iuid |OOYUCIUTH CYMY JOJIaTHUX HEMApHUX €JIEMEHTIB
1 3aMIHUTH KyTOB1 €JIEMEHTU MATPHUIIl Ha 1[I0 CYMY
6 5x3 il |3aMIHUTH BCl HYJIbOB1 €JIEMEHTH 3HAYCHHSIM MiHIMaJIBHOTO
eJIeMeHTa
7 | 5x5 | uinuit |TpancmoHyBaTH MaTpPHUIO
8 5x3 | miami  |3aMiHUATH BC1 HETMApHI €JIEMEHTH MaTPUIll OAUHHULISIMU
9 | 3x4 |niiicHuii|3aMIHUTH HYJIbOB1 €IEMEHTH Ha cepeliHe apuMeTuIHe
HaWMEHIIIOro 1 HalOUIBIIIOr0 €JIEMEHTIB
10 | 3x5 | winmii |3aMIHUTH BiA €MHI €IEMEHTH MAaTPUIL HYJISIMU
3axinuenns maon. 13.2
B‘]:;. I\I;gz::g] H:::X InauBinyanbHe 3aBIaHHS
11| 4x6 | nificamii |[3aMIHUTH HYJISIMU Ti €JIEMEHTH MaTPHII, sIK1 OLTbII
3a cepeHe apuhMETHIHE
12| 5%5 i (IToMiHATH MiCUISIMU €JIEMEHTH TIEPIIOTO PpsiJIKa MaTpHII
3 €JIEMEHTAMH il HETOJIOBHOI J{laroHasl
13 | 4x4 | nificHuii |3aMIHUTH HYJISIMU BC1 €JIEMEHTH BiJl TIOYATKY
1 10 HAHOLIBIIIOrO €JICMEHTA
14 | 3x5 | nificHmii |[3aMIHUTH HAMEHILIMHI Ta HAHOUIBIIMI €IEMEHTH Ha HYJIL
15| 4x3 i |OOYUCIUTH CyMy TOAATHUX HEMAPHUX EIEMEHTIB 1 3aMIHUTH
MapHI €JIEMEHTH MAaCHBY Ha ITI0 CyMY
16 | 6x4 | nmificHui |3aMIHMTH MIHIMAIbHUN 1 MAKCUMAaJIbHUN €JIEMEHTH
3HAYCHHSIM CEPEAHBOTO apU(METHYHOTO BCIX €IIEMEHTIB
17 | 5x3 i |3aMIHUTH TIAPHI €IEMEHTH Ha 3HAUYEHHS HAWMEHIIIOTO €JIEMEHTa
18 | 4x5 imi  |3aMIHUTH TIAPHI 32 3HAYEHHSIM eJIeMeHTH MaTpull Ha 0
19| 3x5 it |[IoMIHATH MICISIMU MaKCUMAJIbHUM €1EMEHT 3 MEPIIUM
20 | 5x5 | nmiiicawmii |Po3MICTUTH €1eMEeHTH IOJIOBHOI JilaroHall y 3BOpOTHOMY IOPSI-
Ky
21 | 3x4 | uinmii (3aMIHUTH €JIEMEHTH KpaTHI 5-TH 3HaY€HHSM HalOIbIIOro
eJICMEHTA
22 | 3x6 | niticauii [[ToMiHATH MiCTISIMU €JIEMEHTH TIEPITIOTO i OCTAHHLOTO CTOBIIIIIB
23 | 5%x5 il |3aMIHUTH Ha MaKCUMaJIbHE 3HAYEHHS MaTPHIll BCl HOTO
HYJIbOBI €JIEMEHTH
24 | 4x6 | uwinui |3amMiHWATH BCl MApHI €IEMEHTH MAaCHBY Ha 3HAUCHHS
OCTaHHBOTO €JIEMEHTa MaTPHII
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25| 5x4 | nivicawmii |[ToMiHATH MICISIMU €JIEMEHTH MEPIIOTro i OCTAHHBOTO PAIKIB
26 | 3x4 i (IToMiHSTH MICIIIMHU J1Ba HAMOUIBIII 332 3HAUCHHSIM €JIEMEHTH
27 | 3x3 | nmilicHuii |3aMIHUTH €JIEMEHTH TOJIOBHOI JIIarOHaJIi MaTPUIll Ha 3HAUYEHHS
CepeIHbOr0 ApUPMETUUHOTO 11 €JIEMEHTIB
28 | 6x4 UM |3aMIHATH Ha 3HaYEHHS MiHIMAJIBHOTO €JIEMEHTA Ti eJIEMEHTH
MaTpHIIl, SIKI MEHIII 3a CepeIHE apuMeTuyHe
29 | 5x3 | milicHuil |[3aMIHUTH BiJl'€MHI €JIEMEHTH B HEMAPHUX PSAJKAX MATPUIIL
Ha HYJII, a TAPHUX PSIKaX — Ha OJTUHUIT
30 | 4x5 numi  (IToMiHSTH MICIIIMM JIBa HAliMEHIIN 3a 3HAYEHHSIM e€JIEMEHTH
Tabnuys 13.3
Bapiantu 3aB1aHb cTBOPpeHHs (PYHKILIL 1151 (D)OPMYBaHHS BEeKTOPa
Ne | Posmip| Tum InauBinyajibHe 3aBJaHHA
Bap.MacHBY| JaHHUX
1 3x5 |miiicHu|OOYMCIUTH BEKTOP KBaJIpaTiB €JIEMEHTIB MIHIMAIbHUX
€JIEMEHTIB CTOBIILIIB MaTPHIII
2 | 5x3 | mumit |[OOYUCIUTH BEKTOP SIK CepeAHbOAPU(DMETUYHI 3HAUCHHS
KOXKHOTO PsIJIKa MaTPHIIi
3 | 3x4 |giiicHuii|OOYUCINTH BEKTOP K CYMU €JIEMEHTIB CTOBMIIIB MaTPHIIl,
abCoIOTHE 3HAUCHHS SKUX He nepesutrye 10
3akinuenns maon. 13.3
BJ:;')). I\I;gzll\:g; H::::X InauBinyanbHe 3aBIaHHS
4 | 6x4 | uumid |OOYUCIUTH BEKTOP SIK CepeAHbOapU(METHYUHI 3HAUECHHS
JOJJATHUX €JICMEHTIB KOJKHOTO Ps/IKa MaTPHIT
5 4x3 | nivicauit(OOUMCIUTHA BEKTOP CYM JIOJATHUX €JIEMEHTIB PSIKIB MaTpPHII
6 | 5x4 | uummit |(OGUUCIUTH BEKTOP 3 CepPEeAHbOAPUPMETUUHUX ABOLIPPOBUX
€JIEMEHTIB KOYKHOTO CTOBIIIISI MATPHITI
7 | 4x6 |naiicHuii|OOUMCIUTH BEKTOP CYM €JI€MEHTIB HEMApHUX CTOBIIIIB MATPHIIi
8 | 5x5 | mimmii |OOGUUCIUTH BEKTOP 3 €JIEMEHTIB T'OJIOBHOI JlaroHali MaTpHUIll
9 3x4 | pivicHni| OOYUCIUTH BEKTOP KBaAPaTiB 3HAYCHbh OCTAHHIX €JIEMEHTIB
CTOBIIIIIB MAaTPHITL
10 | 3x5 i |OOGYUCTUTH BEKTOP TOOYTKIB HETIAPHUX €JIEMEHTIB CTOBIIIIIB
11| 4x4 |niicHunii|OGUUCINTH BEKTOP CyM €JIEMEHTIB F'OJIOBHOT 1 HETOJIOBHO1
JiaroHayiel MaTpuIll
12 | 6x4 i |OOYUCTUTH BEKTOP 3 HAMOLIBIIMX €JIEMEHTIB PSIIKIB MaTpHII
13 | 5x3 |nmiiicHuit|OGUUCINTH BEKTOP CyM MEPIIUX TPhOX €JIEMEHTIB CTOBIIIIB
14| 4x6 | uumii |OOYUCIUTH BEKTOP CYM HEMApHUX €JIEMEHTIB CTOBIMIIIB MAaTPHUIIL
15| 3x5 |niiicHuit|OGUUCINTH BEKTOP CEPEAHbOAPU(PMETUIHUX EIEMEHTIB
KO>KHOTO CTOBIIISI MATPHITI
16 | 4x5 i |O6UUCTUTH BEKTOP 100YTKIB ogHOouudpoBux (Big 0 10 9)
€JIEMEHTIB CTOBMI[IB MaTPHIIi
17 | 4x4 |niicauil| OOYKCIUTH BEKTOP €JIEMEHTIB HETOJIOBHOI JIlaroHaIl MaTpHIIi
18 | 3x6 | uumii |OGUUCINTH BEKTOP JOOYTKIB HEHYJIBOBUX €IEMEHTIB
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CTOBITI{IB MATPHII

19 | 5x5 |niicHuil|OOYKCIUTHA BEKTOP CYM MOJTYJIIB BiJI'EMHHX €JIEMEHTIB PSJ/IKIB

20 | 4x6 | niummit (OOYUCIUTH BEKTOP CepeaHbOApU(METUIHUX NIEPIIOTO
1 OCTaHHBOT'O €JIEMEHTIB KO’KHOTO PsiJIKa MaTPHIIi

21 | 3x4 |mivicHuil| OOYUCIUTH BEKTOP 3 HAUMEHIIINX €JIEMEHTIB CTOBIIIIIB MATPHIIi

22 | 5x4 | uumi |OOYMCIUTH BEKTOP CEPEeTHOAPUPMETUYHHUX MAPHUX
€JIEMEHTIB KOXKHOT'O PsiJIKa MaTpHIIl

23 | 5x3 | niicHuii(OOYUCIUTH BEKTOP CYM MOJTYJIIB €JIEMEHTIB PSIIKIB MaTPHIIl

24 | 6x4 | uumi |OOYMCIUTH BEKTOP CEpeTHROAPU(PMETUYHHX MEPIIOTO i OCTaH-
HBOT'O €JIEMEHTIB KO’KHOT'O CTOBIILISI MATPHII

25 | 6x6 |naiiicHuii|OOUUCIUTH BEKTOP KUIBKOCTEH JOJATHUX €JIEMEHTIB PSIKIB

26 | 4x5 i |OOGYUCTUTH BEKTOP CYM KBaJIpaTiB €JIEMEHTIB CTOBIILIIB MaTPHIII

27 | 5x3 |nificHui (OOYHUCIUTH BEKTOP KBAIPATiB 3HAYCHb OCTAHHIX EJIEMEHTIB
PSIKIB MaTPHITL

28 | 6x4 | uimmit |OGUUCIUTH BEKTOP 100YTKIB MAPHUX €JIEMEHTIB HEMapHUX PS/IKIB

29 | 5x5 | niicHuil|OOUUCIUTH BEKTOP CepeIHhOAPUPMETUYHUX €JIEMEHTIB
T'OJIOBHOI 1 HETOJIOBHOI JllaroHajIe MaTpHIli

30| 6x5 | mimmii |OGUUCIUTH BEKTOP CEPEAHbOAPUPMETUUHUX EIEMEHTIB

MaKCHMAJIBHOI'O 1 MIHIMAJIBHOT'O €JIEMEHTIB KOYKHOI'O CTOBIILIS
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CTBOpEHHA OiOnioTeru hyHRLIN

Meta po6oTu: HaOyTH MPAKTUYHUX HABUKIB 31 CTBOPEHHS CTAaTHMYHOI 010J110-
teku ¢yHkmid y Visual C++ ta gonydeHHs ii 3aroioBHOro ¢aiijia 10 IporpaMHHUX
IIPOCKTIB.

TeopeTuyHi BigOMOCTI

CtaTuyHi Ta AUHaMIYHI 6ibnioTekun PyHKLIN

Bioaiorexamu HazuBaroTh HAOOpU PyHKIIH (TTiAIporpam) 1/abo 00'eKTiB, OpraHi-
30BaHl y BUTJISAII OKpeMUX MOAYMIB ((haiisiiB), 3BMUaifHO OPIEHTOBAHUX Ha PO3B’sI3aHHS
OJM3bKUX 33 TEMATHUKOIO 3aB/iaHb. B1OMIOTEKH € XOPOLIMM CIIOCOOOM MOBTOPHOTO BH-
KOPHMCTaHHS KOJy. 3aMiCTh TOTO 1100 II0pa3y peati3oByBaTH OAHI 1 Ti caMi (PYHKIIIT 1715t
3a0e3neyueHHs Ti€T YM 1HI101 (PYHKIIIOHAILHOCT1 B KO)KHOMY CTBOPIOBAHOMY ITPOEKTI, iX
MOJKHA CTBOPUTH OJIMH pa3 1 MOTIM BUKJIMKATH 3 MPOEKTiB. J[s BuKopuctanHs 610i0-
TEKH HEOOXIJTHO BKa3aTU KOMITUIATOPY, IO 1l OTPIOHO JOJYyYUTH 1 BUKJIMKATH (PYHK-
11110 3 010J1I0TEKH (CKOPHUCTABIIKCH BIAMOBITHUM 3aroJIOBHUM (hailyiom), py [IbOMY BHU-
X1THUH TeKCT PyHKIIT He oTpiOeH. 3 TOUKM 30py OpraHizallii Ta BUKOpUCTaHHs 0101110~
TeKH OyBaIOTh CTATHYHUMHU 1 JUHAMIYHUMH.

Craru4ni 6i0/ioTexu (static library) — 1ie Habip dyHKIiH, ane He y GopMi KOy,
a y BXe CKOMIUIL0BaHOMY BUTIIil. Daiinmu cratuaaux 010miorek C++ MarOTh po3IIu-
pennst Lib. V pe3ynbrati 3B's13yBaHHs 31 CTATUYHOIO O10JI0TEKOI0, Mporpama J0Tydae
BC1 BUKOPHUCTOBYBaH1 (DYHKIII1, 1110 30LIBIITYE 11 po3Mip, ajie poOUTh OUTBIIT aBTOHOMHOIO.

Junamivni 6i0miorexn (dynamic link library — dll) 3aBanTaxxyroThcs onepa-
IIHHOI CHUCTEMOIO "Ha BHUMOTY" 3aIlyIIeHOi MpOorpamMu BXXE€ B XOJ1 1i BUKOHAHHS.
ko HeoOxiaHa 010110TeKa BXke OyJia 3aBaHTa)kKeHa B MaM'ATh, TO TTIOBTOPHE 3aBaH-
TaXECHHS He BUKOHYEThCS. [Ipu 11boMy o71uH 1 TO# camuii Habip GyHKIIH 4 00'€KTIB
010;1i0TeKH MOKe OyTH BUKOPHUCTAHHMI OJHOYACHO KIJIbKOMA IMPaIOI0OUMMHM IIporpa-
MaMH, 110 J103BOJIsiE €(PEKTHBHO BUKOPUCTOBYBATH PECYpPCH OIEPATUBHOI Mam'siTi.
JNunamiuni 616mioTexn B Windows 3Buuaiino maroth po3mmupenns dL1.

3aronosHi thannu

3aroJioBHi (paiiiu MaOTh po3MUpPEHHS h 1 MICTATH 3arojIOBKU (TIPOTOTHIIH)
(GyHKILIM, a TaKOX OTOJOILIEHHS THIMIB, KOHCTAHT 1 3MIHHUX 3 KJIIOYOBUM CJIOBOM
extern. IlepeBara 3arojoBHUX (ailliB MOJSATAE Y TOMY, 1110, KO CTBOPEHO 3aroJioB-
HUM daia 11 0qHOro MOyJs (0 HOTO a00 JIEKUTBKOX CPP-daiiiiB) mporpaMu, MOXK-
Ha MEPEHOCUTH BC1 3p00JIeH] OroJonIeHHs A0 1HImoi nporpamu C++. J{ns uporo ciif
MPOCTO 3aTy4UTH 3aroIoBHUM (aiin 3a qomomororo aupektuBu #include. 3a3Buyaii
U1 KOXKHOTO Cpp-(aiiyia CTBOPIOETHCS BIACHUN 3aroJIOBHUN (pailyl 3 TaKUM CaMHUM
iM’sM 1 po3muperasaM h. [ HaBmaku, 31e01IbIIOr0 TSI KOYKHOTO 3arojIoBHOTO (paitia
CTBOPIOETHCS CPP-(haiin 3 peanizamiero QyHKIIIN, oroiomeHux y h-daiimi.

3aronioBH1 ¢aitin MOKHa PO3ILIUTH Ha CTAaHIAPTHI i CTBOPIOBaHI mporpamic-
TOM. 3aroJyioBHi (haiijii, CTBOPEH1 MPOrpaMiCTOM, 3BHUAHHO PO3MIIIYIOTh y Telll mpo-
exTy. Imena mux ¢ainiB y qupektuni #include nuiryThes y MOABIMHHUX JAmKax 1
3aBXIM 3 po3mupeHHaM h, Hanpukiraa: #include "MyBibl.h".
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AvpeKkTnBM npenpouecopa

JlupekTHBHM mnpenpoiuecopa € IHCTPYKIISAMH, 3alucaHUMU B TekcTi C-mpo-
rpaMu, siKi BUKOHYIOTbCS A0 TPaHCIIII mporpaMu. J{MpeKTUBU mpemnpoiecopa Jo-
3BOJIIFOTh BCTABJISITH MPOTPAMHHUI KOJ 3 1HIIOro (haiina, 3a00pOHATH TPAHCIIAIIIIO
YaCTUHU TEKCTy Touo. Bcl AMpekTuBH mpemnpoliecopa po3MOYUHAIOTHCS 31 3HAKY #.
[Ticas nupeKTuB mpernpolecopa Kpanka 3 KOMOK HE CTaBUTHCA.

Haii6inp1 nommpeHi mpenporecopHi JuPeKTHUBH:

#include — gomydeHHs 10 IPOrpaMH BMICTy 3a3Ha4eHOTO (haiia;

#define — Bu3HaYeHHS MaKpoCy a00 MPENPOIICCOPHOTO iACHTU(IKATOPA;

#pragma — aii, nepeabayeHi peanizalliero;

#1fdef — nepeBipka BU3HAUEHOCTI 1IEHTU(IKATOPA;

#1fndef — nepeBipka HEBU3HAYCHOCTI 11€HTU(DIKATOPA;

#error — ¢popMyBaHHs TEKCTY TIOBIIOMJICHHS PO IOMIJIKY TIPY TPAHCIAIIIT;
Hanpuxkman, mo6 3am1aTtu KOHCTaHTY N 31 3HaueHHsAM 10 citiji HanmucaTu AUPEKTUBY

#define n 10
Ls aupekTHBa € aHAJIOTOM Takoi IHCTpYKLii const int n = 10;

BiaminHOCTI MOASATAIOTH y TOMY, IIIO:

1) npy BUKOpPUCTAHHI KOHCTAHTHU TaM’sITh MiJ] KOHCTAHTHY 3MIHHY BHIUISIETh-
Csl, a TP BUKOPUCTAHHI TUPEKTUBU — HI;

2) mpu BUKOPHUCTaHHI JTUPEKTHBH HE BUKOHYETHCS TIEPEBipKa THUITy 3HAYCHHS,
10 MOYKE CIIPUYMHHUTH MTOMIJIKH Y TIPOTpami;

3) Tun 3HAa4YeHHsS N TMPU BUKOPHCTAHHI JTUPEKTHBH BU3HAYAETHCS aBTOMATHY-
HO, TOOTO, SIKIIIO Y IPOrpaMi € CyTT€BUM, 100 N Mana tum unsigned short, 3po6u-
TH 1€ 3a IOTIOMOTOI0 JUPEKTUBH HEMOXKITUBO.

OTxe, Bukopuctanus aupexktuBu #define y C++ 6e3 ocob6imBoi Ha Te MOTpe-
Ou € HeOaxKaHUM.

HupektuBa #include gomyuae A0 TEKCTY MpOrpamMH BMICT 3a3HAa4eHOTO Qaii-
na. L{s mupexTrBa MIMPOKO BUKOPUCTOBYETHCS ISl JOTYUYSHHS IO TIPOTPaM 3aroJioB-
HuX ¢aitniB 6i6miotek. [Ipu yomy iMeHa 3aroioBHUX (aiiiB cTaHAApTHUX 010110TEK
3a3BUYail 3aIIUCYIOTh Y KYTOBHX JIy’KKaX, a BIaCHUX 010J1I0TeK — y JlanKax, Hampu-
KJIa;

#include "MyBibl.h"

#include <math.h>

His nupekTuBu #pragma 3aJeXuTh BiJI KOHKPETHOI peaiizaiii KOMIUIITopa.
[{s mupexTrBa 103BOJISIE BUAABATH KOMITUIATOPY Pi3HI IHCTPYKITII.

HupektuBa #1if ta 11 monudikamii #ifdef, #ifndef pazom 3 gupexkruBamu
#else, #endif, #elif no3BossAIOTH OpraHizyBaTH YMOBHE OIPAIIOBAHHSA TEKCTY
nporpamu. [Ipu BUKOpUCTaHHI ITUX 3aCO01B KOMITUTFOETHCS HE BECh TEKCT, a JIUIIE Ti
floro yacTHHH, SKi BHOUPAIOTHCS 3a JOMOMOTOI0 BUIIIEHABEICHUX AUPEKTUB. [ 0710BHA
imest momsirae y TOMY, IO, SKIIO BHUpa3, KW PO3MIIIEHO mMicis JupekThB #if,
#ifdef, #ifndef BusBUTHCS ICTUHHUM, TO Oy/ie CKOMIIIHLOBAHO KO, PO3MIIIICHUI
MIX OJHIEIO 3 LIUX TPhOX JUPEKTHB Ta AupekTuBoro #endif, iHakiie uei koa Oyzae
omymenuid. JlupexktuBa #endif BUKOpHCTOBYETBCS Ui MO3HAYECHHS 3aKiHUYCHHS
omoka #1if. JlupextuBy #else MokHa BHUKOPHMCTOBYBAaTH 3 KOXKHOKO i3 HaBEIEHHUX
BUIIIC TUPEKTHUB JJIsl HAIaHHS aTbTEPHATHBHOTO BapiaHTa KOMITUISIIII.
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JlupekTuBa #error 103BoJisie 3aJaBaTH TEKCT A1arHOCTUYHOTO TOBiTOMJICHHS,
sIK€ BUBOJUTHCS IIPU BUSBICHHI MOMIJIOK. 3a HASBHOCTI I€] JUPEKTUBH BITOOpaxy-
€THCS 3aJIaHe TTOBIJJOMJICHHS 1 HOMEp psJIKa.

MocniaoBHicTb CTBOPEHHA cTaTU4HOI bibnioTeku 3 LIB-channom

1) Jlnst cTBOpEeHHsSI MPOEKTYy CTaTHMYHOI O10J10TEKH CJiJi BUKOHATH KOMaHIY
@aiin / Cozoams / IIpoexm (abo HatucHyTH Knasiumn Ctrl+Shifi+N). Y niBiii yactuHi
TaJIOTOBOTO BIKHA PO3TOPHYTH Ycmaroenennvle wabnonvl / Visual C++ / Win32, a B
IEHTpaIbHIM YacTUHI BikHA BUOpatu KowuconvHoe npunodcenue Win32. Y npomy x
BIKHI 3aIllicaTH iM’s MPoeKTy, Hanpukian MyBibl, 3a nonmomororw kHonku O630p BU-
Opatu HEOOX1IHY TEKY JjIsl 30epiraHHs MPOeKTY 1 HATUCHYTH KHOMKY OK.

2) V nmianoroBoMy BikHI Macmep npunooicenuti Win32 HaTUCHYTH KHOTIKY /lanee,
a Toml BUOpatu nis mojst Tun npunosxcenus 3uadeHHss Cmamuueckas odubauomexa i
I TIoJist JJononnumenvhvie napamempusl BAMKHYTH Tpanopenb [ Ipeokomnuiuposan-
Hull 3a201060K. HatucHyT KHONIKY [ omoeo.
Macrep npuacsennii Win32 - MyBibl (9 (o)

Py MapaMeTpbl NPHAOHEHNHA

e (N

Ofizop Ty MpUNCHEHHA: OobaeuTe obwme dalink 3aronoceka Ans:
—~ o

TMapaMeTpbl NPUNCHKEHIA _) Opunoskere Windows

() KoHCONEHOE NPHICHEHHE [ BuBmmoTexa MEC

() BuboroTeka DLL

(®) Cratueckan GubnuoTexa

[ononHATENBHEIE NEpaMETPbI:

[ NpeasapuTenbHo croMmnMposaHHSI
3aronoBoK

< Hazan ToToBO ” OTMeHE |

3) Jlns ctBOopeHH (paiiia 3aroyioBKa BIIKPUTH KOHTEKCTHE MEHIO Ha iIMEH1 Ipo-
exty MyBibl, a Toai B moni Obo3zpesamensv pewenuti Bubpat /fobasums / Cozoamo
anemenm. Y MaIOTOBOMY BiKHI /[obasneHue H08020 31eMeHma B JiBIM YaCTUHI Y PO3-
nim Visual C++ BuOpatu Koo, a ieHTpasibHIA 9acTuHI — 3aconosoynviil gatin (.h).
Bxkazatu iM’s1 1iist 3aronoBka ¢aiina, Harpukiaa MyBibl.h, 1 HatucayTH kHOTIKY /[06a-
gumy. I1icast 1bOro 3’SIBUTHCSI BIKHO MOPOKHBOTO 3ar0JIOBHOTO (paiina, B SIKOMY CIiJ
BIIMCATH MPOTOTUIHN (PYHKIIIH Ta 1HII HEOOX1HI OTOJIOLICHHS, HAIPUKIIa/ TaKi:

#ifndef MyBiblH

#define MyBiblH

#define m 5

#define n 8

const double Pi = 3.14159;

// OronoweHHa tuniB matr (“matpuus”) i vect (“Bektop”)
typedef long double matr[m][n], vect[m];
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// OronoweHHs NpoToTMNiB ¢yHKLiN

void elem Matr(matr a);

void elem Vect(matr a, vect v);

int G(matr a);

#endif

4) Jlns ctBOpeHHs daiina peanizaiii ciij] BIIKPUTH KOHTEKCTHE MEHIO Ha IMEHI1
npoekty MyBibl 1 B nmom Ob6ospesamenv pewenuti Bubpatu Jooasums / Coz0ams
anemenm. Y JT1aloroBOMY BiKHI /{obasieHue H08020 1emenma B MBI 4aCTHHI BIKHA
y pozaun Visual C++ Bubpatu Koo, a B LeHTpanbpHIi yacTuHi Bubpatu @ain C++
(.cpp). Bxazatu imM’a daiina, nHanpukiaan MyBibl.cpp, 1 HatucHyTH KHOTKY /[o6a-
gumy. Ilicnsa 1bOro 3’sIBUTHCS BIKHO MOPOXKHBOTO Cpp-(aiisa, B IKOMY CIIiJl BIHCATU
nporpamMHuil Ko peanizaiii orojomennx y MyBibl.h dynkiiii:

#include "MyBibl.h"
#include <math.h> // fonyyeHHs matematnuHoi 6ibnioteku
// BW3HayYeHHA QyHKUii 064YMCrieHHs enneMeHTiB MaTpuyl
void elem Matr( matr a)
{ for (int 1=0; i<m; i++)

for (int j=0; j<n; j++)

alil[j] = tan(exp((i+4.)/(j+2)))+loglO(i+j+1./3);

}

// Bu3HayeHHs QyHKUii 0064YUCIIEHHS €/IEMEHT1B BEKTOpa
// AK CTOBNUS 3 MakKCUMaslbHOKW CyYMOKW €JIEMEHTIB
void elem Vect(matr a, vect v)
{ double x[n];
for (int j=0; j<n; j++)
{ x[j1=0;
for (int i=0; i<m; i++) x[jl+=alilljl;
}

int ind=0;
for (int j=0; j<n; j++)
if (x[j]>x[ind]) ind=j;
for (int i=0; i<m; i++) v[i]=al[i]l[ind];
}
// 064nCneHHs KiZlbKOCTI AodaTHUX €/IEMEHTIB MaTpuul
int G (matr a)
{ int kol=0, i, j;
for (i=0; i<m; 1i++)
for (j=0; j<n; j++)
if (a[il[j]>0) kol++;
return kol ;

}

5) st kommisisanii ctaTiaHoi 610;110TeKH ¢l BUKOHATH KoMaHay [locmpoenue /
Ilocmpoumw pewenue (ad6o Hatucuytu [F7]). B pe3ynbrari Oyae cTBOpeHa cTaTUYHA
616;morexka MyBibl.lib, siky MOHa BUKOPUCTOBYBATH 1HIIIMMU ITPOTPaMaMH.

6) 11100 cTBOpUTH KOHCOJIBHMM MporpamMHuil nmpoekt LbBibl, B skomy OyayTh
BUKOPHUCTOBYBATUCh PyHKIIII 3 610:1i0Tekn MyBibl.lib, cnijg BukonaTu Taki nii:
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- xomauny Datin / Cozoams / I[lpoexm / Kouconvroe npunoscenue Win32;

— BIOMCATH 1M’s1 IpOoeKTy, Hanpukiaa LbBibl. 3a notpebu Bubopy BiacHoi Te-
KM JIJIs1 30€piraHHs MPOEKTY MOKHA CKOPUCTATUCh KHOMIKOIO O630p. Hatucuytu OK;

— y aianoroBoMy BikHI Macmep npunoscenuti Win32, mo 3’ IBUThCS, CIIOYATKY
HAaTUCHYTH KHOIIKY /[anee, a TOJ1 BKa3aTH AJid nodist Tun npunoscenusi myHKT Kownco-
JIbHOe npunodicerHue, a s MONs /JononHumenvHble napamempsl 3HATH TO3HAUKY
lIpeoxomnunuposannsiii 3a2on1060k. Hatucuytu I omoso.

[Ticast iporo 3’sIBUTHCS BIKHO Cpp-(aiiia MpoeKTy, AJis SIKOTO CIiJl CTBOPUTHU
MOCHJIaHHSI Ha PO3MIIIeHHS (aiiiiB cTatnuHoi 610moTrekn MyBibl (quB. . 8 ... 11).

7) Jnst 3pydHOCTI AOULIBHO CKOIMitoBaTH Tpu HeoOximHi daitmm (MyBibl.lib,
MyBibl.h Ta MyBibl.cpp) no Texku ocHoBHOTO TIpoekTy LbBibl/LbBibl. Came Tax no-
Jy4ar0ThCs 0 CTBOPIOBAHMX MPOEKTIB 010i0Teku cTBOpeHi paHimi. Cii 3a3HaYUTH,
0 70 IIhOTO JBO€ 3 mux ¢aiiniB Oymu posmimeHi B temi MyBibl/MyBibl, a onun
¢aiin — B MyBibl/Debug. 1, skiio He BUKOHATH Take KOIIIOBaHHS, TO B HACTYITHOMY
. 8 ciig 6yne Bubpatu Teky MyBibl/MyBibl, a B . 9 — texky MyBibl/Debug. Ane
MIPU 1IbOMY CJIi71 OYy/Ib-SK1 3MIHEHHS y ¢ainax 010110TeKH 31MCHIOBATH HE B CKOIII-
roBanux (aitnax, a B "opuriHam" 610;110TeKH 3 000B’S3KOBOKO MEPEKOMITUISITIEIO 1
MEPEKOMIIOBaHHAM 3a3HAYEHUX TPhOX (DailIiB.

8) s 3a3HadyeHHs MicIs po3milneHHs 010moTekn MyBibl ciin y BikoHI O603-
pesamenv peuwtenuti (SKIO BOHO 3akpuTe, HatucHyth Ctrl+w,s) Ha IMEHI TPOEKTY
LbBibl HaTucHyTH ITpaBy KHONKY MHILI 1 BUOpATH 3 KOHTEKCTHOTO MeHto Ceoticmaa.

CTparuuel ceoiicte LbBibl l Iild_hj
KoHburypawma: [Aﬂmaﬂan (Debug) VI Mnaatdopma: [AHTMBHEH (Win32) V] l AucneTyep HoHGUIypauMi... l
 Obune caosicrsa -
4 CBOMCTBE KOHOMMYPaLWUKM PaspewaTts ccelnkn #using <M3mMEHWTB..=> |
OBwme ®opr Sad
OTnagka Nogd AONOAHMTEALHbIE KATANOMM BRAIO4AEMBIX Daiinos |. T |-
Hatanork WC++ OTHA
4 CfCH Vpos @ E]
OB6wme 06p4 |- 7
OnTUMKH3aLUKWA Mo I—J
MNpenpoueccop Fendl i
CosgaHue Koga . }
A3bIK
MNpeneapuTEnBHD OTHO
Boixoauble ¢ainel YHaCnenosaHHBIE SHEYEHWA:
WHbopmauma ob moxo,
JononHWTEABHD T
HKomaHgHaa cTpoka
» HoOMNOHOBLWMWMK
> MHCTpYMeHT maHudecTa
» NeHepaTop XML-gokymeHT, w
> MHdopmauna ob ncxogHo
- CobeITvA NoOCTpORHWA [¥] HacnenoBaTe OT POAMTENA MAW OT SHAYEHWA NO YMOMYEHMID A8 Npoek MaKpock==
> HacTpaveaembll 3Tan nog
[ OH ] l OTmeHa |
Nononu
Onpegen - - - = —
‘ m b YHE3EHWA HECKO/IBKMX SHEYEHWH WCNOAL3YETCA ToUKa C 3anatoil.  (/1[nyTe]) |
l 0K l I OTmeHa ] MpUMEHHTE I

VY nianoroBoMy BikHI Cmpanuywt ceoticme LbBibl Bubpatu Ceoticmea KoH@pu-
eypayuu / C/C++ / Obwue / [lonornumenvHvle Kamanocu 8KI0OYAEMbIX (hatiios, po3-
KPHTH CITMCOK (KHOTKA | ™)), HATHCHYTH KHOIIKY Co] i BUOpATH TEKy 13 3ar0JOBHUM
daitiom 616mi0TekH (AKIIO Oya0 BHUKOHAHO KOMIIOBaHHS (ailimiB y m.7 — TeKy
LbBibl/LbBibl, a sixio Hi — Teky MyBibl/MyBibl).
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9) ¥V upomy camomy BikHI miepeiitu 3 kareropii C/C++ no kareropii Kownonog-
wuk / Obwue / Jononnumenshvie kKamano2u 6ubnuomex, PO3KPUTH CIHCOK (KHOMKa [7)),
HATUCHYTH KHOTIKY L] BUOpatu TeKky 13 ¢aiiiaom 616moreku MyBibl.lib (sxmio y 1. 7
¢aitnu Oyno ckomiioBano — reky LbBibl/LbBibl, a sixiio vi — MyBibl/Debug).

10) Ilepeittu no kareropii Komnonoswux / Beoo / /Jononnumenvhvie 3a8ucu-
Mocmu, PO3KPHTH CIIHCOK (KHOMKa |*) i Brmmcarm im’st aiima GibmioTekn —
MyBibl.lib. Hatucnytu knonku /lpumenums 1 OK.

11) ko micis BKa3aHMX KPOKIB Yy BikHI OQ6o3pesameny peuienuti y po3aiIi
3azonosounvie gatinwt e 3’siBuBcs (aitn MyBibl.h ta y po3gim @atiner ucxoonozo
kooa — Qaitn MyBibl.cpp, TO X MOKHa IOIy4YUTH B TaKHil CrlociO: HATHCHYTH Ipa-
BOIO KHOTIKOIO MHIII Ha 3aeon060uHble (hatiivl Ta BAKOHATH KOMaHIy KOHTEKCTHOTO
MeHI0 /[obasums / Cywecmayrowuu 21emenm, BuOpasim (aitn MyBibl.h. Ananori-
YHO MOXHA J0ayuuTH daiin MyBibl.cpp 1o poszainy @aiinet ucxoonozo xooa.

12) Tenep ¢ynkuii 3 6i0miorekn MyBibl MoxkHa BHKIMKaTH B mporpami
npoekty LbBibl. [{ns 1iporo 3minuT BMICT ¢aiina LbBibl.cpp Ha Takuit kox:

#include "MyBibl.h"
#include <iostream>
#include <iomanip> // @S BUKOpUCTaHHA MaHinynsaTopa setprecision
using namespace std;

int tmain(int argc, TCHAR* argv[])
{ setlocale(0,".1251");

int i,j; matr a; vect Xx;

elem Matr(a);

cout<<"\nMaTtpuus: "<<endl;

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

{ for (j=0; j<n; j++) cout<< fixed << setprecision(2)
<<a[i][j]<<"\t";

cout << endl;
}

elem Vect(a, x);

cout<<"\nBekTop (CTOBMeUb 3 MaKCMMasbHOW CYMOKW enemMeHTiB):'"<<endl;
for (i=0; i<m; i++) cout<< fixed << setprecision(2) <<x[i]<<"\n";
cout<<"\nKinbkicTb pgopaTHUX enemMeHTiB MaTpuui: "<<G(a)<<endl;
system("pause>>void");

return 0;

PesynbTaTu podoTu:

—4.21 —12.01 90.36
—1.16 —2.40 —-4.83
—0.13 —0.72 —1.56
n.47 n.n5 —0.43
0.76 0.56 0.20

eAeMENTIB):

KiacKicTe AOAATHHX eAeMEHTIE marpuui: 22



52 Na6opaTtopHa po6oTa Ne 14

Mpuknag cTBOpeHHA 6ibnioTekn hyHKLUiN
| BUKOPUCTaHHA Il PYHKLiN B OCHOBHIN nporpami

3aBaaHHsA. CtBopuTH 0i0MI0TEKY 3 TphoMa (QYHKIIISIMHE JIJTs peatizaliii TAKuX 3a/1a4:
1) oGuuCIEHHS €IEMEHTIB MAaTPUIll @ PO3MIPHICTIO 8x8 3a popmMyIior0

. . 4
i/(’;iJ:ler j] ~3.7(i+ /), sa sin(i+j)>0;

aij =

nsin’ (i — ), 32 sin(i+ j)<0;
2) obuKcieHHsT BeKTOpa (OJJHOBUMIPHOT'O MAaCHBY), €JIEMEHTH SIKOTO € CyMaMH
€JIEMEHTIB BIJIMOBIIHUX PAJIKIB MaTPHII @
3) momryk eneMeHTa MaTpHlll @, HaWOUTbI HAOJUKEHOTO JI0 3HAUYCHHS cepe/l-
HBOT'O apU(PMETUYHOTO €JIEMEHTIB MaTPHIIi 4.

Po3zs’sa30k. IlocnimoBHICTE CTBOPEHHS cTaTU4HOi 0101i0Tekn 3 MyBibl.lib nu-
BUCH Y BIAMIOBITHOMY IYHKTI TEOPETUYHUX B1JIOMOCTEH I1i€1 1abopaTOpHOi poOOTH.
VY daitni MyBibl.h cnig Hanucati noTpiOHI OTOIOIIEHHS i 3ar0J0BKH (DYHKITIH.

#ifndef MyBiblH
#define MyBiblH
#define k 8
#define Pi 3.1415
// OronoweHHs Tunis matr (“matpuuys”) 1 vekt (“Bektop”)
typedef long double matr[k][k], vekt[Kk];
// OrosoweHHs NpoTOTUNIB QYHKLUIN
void elem Matr( matr c);
void elem Vect(matr c, vekt v);
double G(matr c);
#endif
VY ¢aitni MyBibl.cpp nponucatu BusHaueHHs (PYHKIIIH, TPOTOTUIIH SIKUX PO3-
MmimieHo y daitni MyBiblLh.

#include "MyBibl.h"
#include <math.h> // fony4yeHHs matematnyHoi 6ibnioteku
// Bu3HayeHHs QyHKU1I 0064YUCNIEHHSI eNleMeHTiB MaTpuul
void elem Matr( matr c)
{ for(int 1i=0; i<k; i++)
for(int j=0; j<k; j++)

if(sin(double(i+j))>0) c[i][j] = pow((i+j+2.)/(7*i+1)+],4./3)-
3.7%(i+j);

else c[i][j] = Pi*pow( sin(double(i-j)),3);
}

// Bu3HayeHHsA QyHKUiI 06YMCNIEHHS e/leMeHTiB BeKTopa
void elem Vect(matr c, vekt v)
{ for(int 1=0; i<k; i++)
{ vli]=0;
for(int j=0; j<k; j++) v[il+=c[il[j];
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}}

// MowyK Hanbsmx4oro enemeHTa [0 CepeaHbOoro apuPMeTUyYHOro
double G (matr c)
{ int ni=0, nj=0, i, j; double sr=0;
for (1=0; i<k; i++)
for (j=0; j<k; j++) sr += c[i][j]/pow(k,2.0);
for (i=0; i<k; i++)
for (j=0; j<k; j++)
if (fabs(sr-c[i][j]) < fabs(sr-c[nil[nj]))
{ ni=i; nj=j; }
return c[ni][nj] ;

}

[omoBHUU ¢ainm TpoeKTy:
#include "MyBibl.h"
#include <iostream>
#include <clocale>
#include <iomanip> // mns BUKOPUCTaHHS MaHinynsrtopa setprecision
using namespace std;

int tmain(int argc, TCHAR* argv[])
{ setlocale(0,".1251");

int i,j;

matr a; vekt x;

elem Matr( a);

cout<<"\nMaTtpuusa: "<<endl;

for (1=0; i<k; i++)

{ for (j=0; j<k; j++) cout<< fixed << setprecision(2)
<<al[i][jl<<"\1";

cout << endl;

}

elem Vect(a, Xx);

cout<<"\nBekTop: "<<endl;

for (i=0; i<k; i++) cout<< fixed << setprecision(2)
<<x[i]<<"\t";

cout << endl;

cout<<"\nCkansipHe 3HauyeHHs: "<<G(a)<<endl;

system("pause>>void");

return 0;

}

Pe3zynbTraT poOOTH KOHCOJBHOTO JOJaTKa:
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2.65 3.50 o. m?
-5.68 —7.48 -12.19
—2.63 0. [ —1%7.05
pL | 1.87 -21.17
m. o 2.36 —2.36
-1.36 —22.95 —-1.87
—-24.61 -26.68 . [
—28.32 -30.40 —36 .46

—42.72 -72.11 109 .42

DHE 3HAaYeHHA: —9.63

MutaHHga Ta 3aBAaHHA ANA CAMOKOHTPOJ1HO

1) Lo sBasroTh coboro 616mioTekn QyHkiin C++?

2) Slke nmpu3HaueHHS 3aroJIOBHUX (haiB?

3) Illo 3anucytoTs y daiinax peanizarii?

4) Ins yoro y MoBi C++ BUKOPUCTOBYIOTh JUPEKTUBU Tpenpouecopa? Ha-
3BIThH BijjoMi Bam TUpeKTHBH.

5) 3a 1onoMOoromo SIKOi AUPEKTUBHU JOJTYy4alOTh 3arojoBHI (aitnu?

ITabopaTopHe 3aBAaHHA

1) ¥V npotokoui 1abopatopHOi poOOTH TaTH BiNIOBI Il HA KOHTPOJILHI ITUTAHHS.

2) Y npotokodi tjabopatopHoi poboTH HanmucaTu MOBor0 C++ mporpaMHuil Koa
3arojloBHOro (paitna 1 aitna peamizamii 0106110TeKH 3 TpboMa QYHKIUSAMHU IS
PO3B’sI3aHHA 3aB/aHb, NOJaHUX B Tabi. 14.1 BiANOBIAHO 1O 1HAMBITYaJbHOTO BapiaHTA.
Hanucatu nporpamMuuii Ko OCHOBHOI IporpaMu 3 JIOJYyUYCHHSIM HalucaHoi 010mioTe-
KM, BUKJIMKOM i1 (PYHKIIIH 1 BUBEICHHSIM PE3YyJIbTaTiB 00UUCIICHbD.

3) CtBopuTH Ha KoMl 10Tepl y cepenoBunll Visual C++ BiacHy cratuyny 610-
JIOTEKY 3 pO3pOOJICHUMHU Y M. 2 TphOMa (DYHKIISIMU Ta MPOTrpaMHUM MPOEKT 3 1i J0-
JTy4eHHSIM. 3aHECTH PE3yJIbTaTH OOYHCIEHB 10 IPOTOKOIY.

Tabnuys 14.1
BapianTu 3aB1aHb ISl CTBOPeHHS 0i0/1i0TeKH

InguBinyaabHe 3aBIaHHA

1 |1) O6umcanTu egeMeHTH MaTpHIli po3mipoM 8x3 3a hopmyInoro:

j+1.5

2) O0YUCAUTH €IEMEHTH BEKTOpA SIK CYMHU €JIEMEHTIB CTOBIILIIB MaTPHIIL.

3) 3HaueHHs Pi3HUL MK AOCOTIOTHUMH 3HAYEHHSIMU MaKCUMaJIbHOTO
Ta MIHIMQJIBHOTO €JIEMEHTIB MAaTPHII

2 |1) O6YHCINTH eJIEMEHTH MAaTPHIIi po3MipoM 4x6 3a HopMyII0F0:
J

U i—5
a; = (sin2 i +cos’ j)j+1 + 7,45 tg( ] .

. e
a; =ln3(7.3l—]+8)—j+1.
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Ne
Bap.

InauBinyanbHe 3aBIaHHA

2) O6GuUCTUTH €TIEMEHTH BEKTOpA SIK cepeHl apu(MeTHdHI 3HAaY€HHS KOKHOTO
psiiKa MaTpUIL.
3) 3HaveHHs CYyMU JOJATHUX €JIEMEHTIB MaTPUII

1) O6uucnuTH eIeMEeHTH MaTpUlll po3MipoM 6x6 3a GopMyJI0LO:

1

B 2+i' oS
3+
2) OOUHCINTH €JIEMEHTH BEKTOpA SIK MAKCUMaJIbH1 €JIEMEHTIB PSIAKIB MaTPHIILI.

3) 3HaueHHsI CEPEAHBOTO apU(PMETUIHOTO EJIEMEHTIB MaTPHII
3 MapHUMHU 1HJIEKCaMU

a;

IIpoooesocenns maon. 14.1

Ne
Bap.

InauBinyasbHe 3aBIaHHA

1) OGuucnuTH eneMEeHTH MaTPHIl po3MipoM 7x7 3a GOpMyIIOr0:
"y
a; =e'*? —\/‘ctg(i +j— 50.5){ :
2) O6UUCTUTH €IEMEHTH BEKTOpa SIK CYMHU €JI€MEHTIB FOJIOBHOI Ta HETOJIOBHOI
JiaroHasield MaTpHIL.
3) 3naueHHs 100yTKY €JIE€MEHTIB MaTpuili, OLIbIINX 3a 1

1) OGuucnuTr eneMeHTH MaTPHIl po3MipoM 5x5 3a GOpMyIIOr0:

1

2 e’
a; =|——| - lg——.
3j+1.5 3/+9
2) OGUUCTUTH €TIEMEHTH BEKTOpA SIK CTOBIICLIb MAaTPHIIl 3 MAKCUMAJIbHUM

€JIEMEHTOM.
3) 3naueHHs 1OOYTKY €JIE€MEHTIB HEr0JIOBHOI JllaroHaji MaTpuIli

1) OGuucnuTH e1eMEeHTH MaTPHIl pO3MipoM 7x6 3a GOpMyIIOI0:

. 1+J
a; = —.2 +.l + cos(eCOS(ij_l'S)).
3i+j+1
2) O6uuCTUTH €IEMEHTH BEKTOpa SIK cepeIH] apu(MeTHUHI 3HAY€HHS KOKHOTO
CTOBIIIIS MaTPHIII.
3) 3HaueHHsI CyMH MOJYJIIB BiJi’EMHUX €JIEMEHTIB MaTPHIII

1) OGuucnuTH eneMeHTH MaTPHIl po3MipoM 8x7 3a GOpMyIIOI0:

2. sin(i+j+1.5) i
4. | cos (i+1.5) eSS

v 2547

2) O6UYUCIUTH €IEMEHTH BEKTOpA SIK PSAIOK MATPHIIl 3 MIHIMAIBHUM €JIEMEHTOM.
3) 3Ha4eHHsI KITLKOCTI JOJIATHUX €JIEMEHTIB MATPHIIl, MCHIIIUX S-TH

1) O6uucnuTH eIeMEHTH MaTPUIll PO3MIpoM 7x7 3a GOpMYJIOLO:
a; =1g*(i+j+1.2)-0.5"

2) O0UYUCIUTY €IEMEHTH BEKTOPA SIK CYMU €JIEMEHTIB PSIJIKIB MaTPHIIll 3 TAPHUMHU
1HAEKCAaMH CTOBIIIIIB.
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3) 3HaveHHs cepeaHbOapU(METUIHOTO €IEMEHTIB TOJIOBHOI JIlarOHAJl MaTPHIT

1) O6uucnuTH eIeMEHTH MaTPUIll PO3MIpoM 8x5 3a GopMyJI0tO:
(-1.3)"*/
lgi+j+0.2)
2) O6uuCIUTH €IeMEHTH BEKTOpa SIK cepe/iHl apupMETHUHI 3HAUYCHHS T0AaTHUX

€JIEMEHTIB KOXXHOTO PsiIKa MaTpHILL.
3) 3HaveHHs MIHIMAJIBLHOTO JOJATHOTO €JIEMEHTA MATPHIII

a; = (sini-In(j+1.2))’ -

10

1) O6uucnuTH eIeMEHTH MaTPUIll Po3MipoM 8x5 3a GopMyJIorO:
a; =cos(2i+ j)lg(i+5;+0.3).

2) O6UYUCIUTH BEKTOp SIK CyMH BiJI’ €MHUX €JI€MEHTIB CTOBIIIIB MaTPHIII.
3) 3HaueHHs KIJIBKOCTI €IEMEHTIB MaTpuIll, OLIbIIMX 3a 1

IIpoooeoicenns maon. 14.1

Bap.

InauBinyajibHe 3aBJaHHA

11

1) OGuucnuTH eneMEeHTH MaTPHIl po3MipoM 5x5 3a HOpMYIIOI0:
a; =ctgB3i+2j+5)+In(i+2;+2).

2) O6UMCIUTH €IEMEHTH BEKTOpA K KBaIpaTy €JIEMEHTIB HETOJIOBHOI JiaroHal
MaTpHIII.

3) Cyma HaliMEHIIIOTO Ta HAHOUIBIIIOTO €JIEMEHTIB MaTPHIT

12

1) OGuucnuTH eneMeHTH MaTpHIll po3mipoM 4x7 3a GOpMyIIOL0:
i+2j+2 NS
aij = lnezl—_J + (O.Sl)j+1 .

2) O0YUCAUTH €IEMEHTH BEKTOpA SIK PAJIOK MAaTPUIll 3 MAKCUMaIbHUM
€JIEMEHTOM.
3) 3HaueHHs cepeIHbOro apuMETUYHOr0 €JIEMEHTIB APYTOro psiiKa MaTpUIll

13

1) OGuucnuTH e1eMEeHTH MaTPHIl pO3MipoM 6x5 3a GOPMYIIOI0:

a; =1gl® + j* +2.5)i-2.5).
2) OOUHCIUTH €IEMEHTH BEKTOpA SIK CepeiHI apuPpMeTUUHI 3HAYCHHS

€JIEMEHTIB APYTOro Ta OCTAHHLOTO CTOBMI[IB MAaTPHIII.
3) 3naveHHs TOOYTKY €IEMEHTIB MAaTPHII 31 3HAYCHHSIM MeHIuM 3a 10

14

1) OGuucnuTH eneMeHTH MaTpHIll po3MipoM 8x4 3a hopMyIIOL0:

. 20— j+7 L
ctgi—j+7) +lg(1_2 - j2]+ " 1.2] 3a j#I,
In*(i + j+2.3) 32 j=i.
2) O0UYUCIUTH €IEMEHTH BEKTOPA SIK PI3HUIII €JIEMEHTIB TIEPIIIOT0 Ta TPETHOTO
CTOBIII[IB MaTPHIII.
3) 3HaueHHsI KIJILKOCT1 €JIEMEHTIB 31 3HAYEHHSAM OUIBIIINM 32 CepeTHE
apuMETHYHE CJICMEHTIB MaTPUIIL

15

1) O6uucnuTH eIeMEHTH MaTPUIll po3MipoM 6x6 3a GOpMYyJI0IO:
a; =sin(i+j—7.2) In(9.2i - j+7.2).
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2) O6uYuCIUTH €IEMEHTH BEKTOpa SIK CKaISIPHUNA T00YTOK €JI€MEHTIB PSIKIB
MaTpHIIl Ha OCTAHHIH CTOBIICIIb.
3) 3HaueHHsI MAaKCUMaJILHOT'O €JIEMEHTa T'OJIOBHO1 JiaroHali MaTPHIT

16

1) O6uucnuTH eIeMEHTH MaTPHIll po3MipoM 8x6 3a GOpMYyJIOLO:
—(_1 1Y+ i j+6.2)
a; =(~13)* 1n(3 .
2) O6uuCIUTH €IEMEHTH BEKTOpa SIK cepe/iHl apu(METHUHI 3HUCHHS €JIEMEHTIB

HEPIIOro Ta OCTAHHBOTO PSAJIKIB MATPHIII.
3) 3HavueHHS MAaKCUMAJIBHOTO BiJI’ €EMHOTO €JIeMEHTa MaTPHII

17

1) O6uucnuTH eIeMEHTH MaTPUIll PO3MIpoM 5x7 3a GOpMYJIOHO:
a; =tan(j—4i+0.5)+1gBi+2;+2).

2) O0UYUCIUTH BEKTOP K PAOK 3 MIHIMAIBHOIO CYyMOIO €JIEMEHTIB MAaTPHIIi.
3) 3HayeHHs KUTbKOCTI €JIEMEHTIB MaTpHIIl, aOCOJIOTHE 3HAUCHHSI SIKUX MeHIIIe 1

IIpoooeoicenns maon. 14.1

Ne
Bap.

InauBinyanbHe 3aBIaHHA

18

1) O6uucnuTH eIeMEHTH MaTPUIll PO3MIpoM 5x8 3a hopMyJI0tO:
300: 4 i
a; =In"%i+j+1)—¢".
2) OGUYUCIIUTH €IIEMEHTH BEKTOPA SIK CTOBMEIh MATPUIll 3 MIHIMAIBHOIO CYMOIO

€JIEMEHTIB.
3) Cyma ejeMeHTIB MaTpHIli

19

1) O6uucnuTH eIeMEHTH MaTPUIll po3MipoM 8x7 3a GOpMYJIOIO:
a; = (sin(7 + i)Y e,

2) O6GUHCTUTH €IEMEHTH BEKTOpA SIK CYMU €JIEMEHTIB CTOBIIIIB MaTPHIIL,
3Ha4YeHHS sIKUX Oubime 3a 10.
3) 3HaveHHs cepeTHbOAPHU(PMETHIHOTO €JIEMEHTIB OCTAHHBOTO PSAKA MATPHIT

20

1) O6uucnuTH eIeMEHTH MaTPHIll po3MipoM 8x8 3a GopMyJI0IO:
T+i

a; =g e/ |- ‘tg(j+1)‘.

2) OOUHCINTH €JIEMEHTH BEKTOPA SIK CKaISIpHUN JOOYTOK PSJIKIB MAaTPHUIl Ha
JIPYTHN CTOBIELIb.
3) 3HaueHHs 1OOYTKY €JIEMEHTIB OCTAHHBOI'O CTOBMIIS MATPHII

21

1) O6uucnauTH eIeMEHTH MaTPUIll PO3MIpoM 8x5 3a GOpMyJI0IO:
1g(i—j)+cos(7i—j) 3a 0> J;
a.. = i
In(j—i+7)—e/ " 32 i<}

2) O6UUCIUTH €NIEMEHTH BEKTOpa SIK HaOUIbII 32 MOAYJIEM €JIEMEHTH PSIKIB.
3) 3HaueHHsI CYyMH €JIEMEHTIB MaTPHIIl 31 3HAUCHHSIM O1IbIITUM
3a cepeqiHe apuMeTHUHE eJIEMEHTIB

22

1) O6uncnuTH eIeMEHTH MaTPUIll PO3MIpOM 7x7 3a GOPMYJIOIO:
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a; :(ﬁj —sin(e’j).

2) O0UYUCIUTH €IEMEHTH BEKTOPA SIK CKAIPHUHN 100YTOK €JIEMEHTIB CTOBIIIIIB
MaTpHill Ha eI PSAAOK.
3) 3HaueHHs KIJIbKOCTI BiI’ €MHHUX €JI€MEHTIB Y MEPIINX TPhOX PSAAKAX MATPHII

23

1) OGuucnuTH e1eMeHTH MaTPHIl po3MipoM 8x5 3a GOpMyIIOI0:
C1n25(Ai L i .
a; =In (4i + j+1.8)cos(if).
2) O6GUUCTUTH €JIEMEHTH BEKTOpPA SIK CTOBIICIIb 3 MIHIMAJILHOK CYMOIO €JIEMEHTIB.
3) 3HaueHHs cepeHHLOr0 apU(METUIHOTO EJIEMEHTIB YETBEPTOT'O PsIJIKA MATPHII

24

1) OGuucnuTH eneMeHTH MaTPHIl po3MipoM 8x7 3a GOpMyIIOI0:

a; =,/‘i—O.3j‘(cosi+sinj)2 —In2.

2) O6uYUCIUTH BEKTOp SK MIHIMAJIbHI 32 MOJIyJIEM €JIEMEHTH PSJIKIB MaTPHUIL.
3) 3HayeHHs KUTbKOCTI JJOJIATHUX €JIEMEHTIB MaTPHII
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3axinuenns maon. 14.1

Ne
Bap.

InauBinyasbHe 3aBIaHHA

25

1) OGuucnuTH eneMeHTH MaTpHIll po3MipoM 3x6 3a hOpMyIIOI0:
. \3 i+7
a; =(sini—1)—cos j)’ +1In .
y .
j+4
2) O0UUCIIUTH €JIEMEHTH BEKTOPA SIK KBAAPATH 3HAYE€Hb OCTAHHIX €JIEMEHTIB
CTOBIIIIIB MaTPHIIL.
3) Moaynb Cymu BCiX BiJi’EMHHX €JIE€MEHTIB MaTPHIT

26

1) OGuucnuTH eneMeHTH MaTpHIl po3MipoM 8x3 3a hopMyIIOr0:

i+4 itj-1

—to] 072 |
a; =tg e e3i=2J
2) O6UUCTUTH €TIEMEHTH BEKTOpA SIK KIJTbKOCT1 IOJAATHUX €JIEMEHTIB PSAKIB.
3) Cepenne apudMeTUyHE €IEMEHTIB MATPHIT, 3HAYCHHS SKUX HAJIC)KATh
nianasony [10, 20]

27

1) OGuucnuTH eneMeHTH MaTpHIll po3MipoM 8x4 3a hopMyIIor0:

_(_ 2)i+j—1 .

2) OGUUCTUTH BEKTOP SIK MOJIYJIb CyMH €JIEMEHTIB PSIJIKIB MaTPHIIL.
3) 3HaueHHsI KUIBKOCTI B1JI’€MHHMX €JIEMEHTIB MaTPHIIi

28

1) O6uucauTH eIeMEHTH MaTpUlll po3MipoM 8x8 3a GopMyJI0tO:
Jin(i+2j+2.4)

sin(i+ j+0.5)
2) O6uYuCIUTH €IEMEHTH BEKTOpa SIK CKAISIPHUNA T00YTOK €JI€MEHTIB PSIIKIB

MaTpHIli Ha TOJIOBHY J[1arOHab.
3) 3HaueHHs cepeHiX apu(METUYHHUX €IEMEHTIB HETOJI0BHOI IlaroHalli MaTpUIl

29

1) OGuucnuTH e1eMEeHTH MaTPHIl pO3MipoM 6x6 3a HOpMYIIOI0:
2.1 i+
In(i +2)
2) O0UYuCIUTH €IEMEHTH BEKTOPA SIK cepeIHboapu(PMeTHUH1 3HAUCHHS

MaKCHMAJIBHOTO 1 MIHIMQJILHOTO €JIEMEHTIB KOXKHOT'O CTOBMIIS MaTPHIIL.
3) 3HaueHHsI CYyMM €JIEMEHTIB I'OJIOBHO1 JlaroHayli MaTPHIT

30

1) O6uucnuTH eIeMEHTH MaTpUIll po3MipoM 8x6 3a GOpMyJI0IO:
i
_ J+2 . . .
a; =4¢ sin(i — j) 3a i # J;
arcsm((i+j—2)/15) 3a i=].
2) OGUUCIUTH €IEMEHTH BEKTOPa SIK CYMU MaKCUMAJIbHOTO 1 MIHIMAJIbHOTO
€JIEMEHTIB PSIIKIB MaTPHIII.
3) 3HaueHHs HaMEHIIIOr0 €JIEMEHTa MaTPHIIi







59

NNabopaTtopHa poboTta Ne 15
BRa3iBHUEM | AMHAMIUHA NaM'ATb

Meta po6oTu: HaOyTH NPAKTHYHUX HAaBUKIB TPOTrPAMHOTO BUKOPHCTAHHS BKa-
31BHHUKIB Ta AMHAMIYHOI MaM’SITi IPU OMPAIIOBaHHI OJJHOBUMIPHUX MAacCHUBIB.

TeopeTuyHi BigOMOCTiI

BkasiBHuUKK

Bra3zienux — 1ie 3MiHHa, fKa MICTUTH aJIpecy 1HIIOI 3MIHHOI, P YOMY BKa3iB-
HUK BKa3ye Ha 3MIHHY TOTO THUILY, IpECY SKOi BIH MICTUTb.

Bka3ziBHHK OroJionryeTbes 3a JOOMOror *:

<mun> *<im’a>;

Tyt mun — 11e 6a30Bul TUI BKa31BHUKA, KOTPUM MOXKE OYTH SIKUM 3aBrOIHO THUI. [v s
€ imeHTudikaTopom 3MiHHOI-BKa3iBHUKA. CIIijl 3BEpHYTH yBary Ha Te, IO mun — 11e
HE TUI BKa31BHUKA, a TUII JAHUX, aJIpeCy AKuX Oy/e 3alMCaHO Y BKa31BHUKY.

Hanpuknana, orosionmeHHs BKa3iBHUKIB A Ta B Ha 11ijie 4yuciio Ta jaiiicHe yucia
BIJIOBIIHO:

int *A; double *B;

¥ moBi C++ BU3HAUEHO JIB1 onepallii Juist poOOTH 3 BKa31BHUKAMHU:

1) & — agpecaunisi, TO0TO oTpuMaHHs afgpecu 3MiHHOI. [Ipumipom, 100 oTpu-
MaTH aJpecy 3MiHHOI X, orojyomeHoi sk int x=10, MOXHa CKOpPHUCTATUCh KOMaH-
JI010
A = &X;

2) * — po3aapecaiisi Y1 po3iMeHyBaHHS Bka3iBHUKa. [1[00 B3sTH 3HAYECHHS
10, 3 ampecu y Bka3ziBHUKY A ciij 3BepHyTHCS *A, a 100 3MIHUTH 11¢ 3HAYEHHS, 30i-
JBIIUBINY HOTO HA 1, MOXHA CKOPUCTATUCh KOMaHI0t0 (¥*A)++ (mpu YoMy KOMaH[a
*A++ 1acTh MOMUJIKOBE PILICHHS).

3BepHIMO yBary Ha Te, 10 "31pOYKU" MPU OTOJIONICHH] BKa31BHUKA Ta omeparlii
po3ajipecaliii — 1€ 30BCIM pi3H1 pedi, sIKi JIUIIE M03HAYal0ThCsl OJTHAKOBUM CUMBOJIOM.

[nimianizyBaTu BKa3iBHUK Tpeba A0 HOro BUKOPUCTAHHS, TOOTO MPUCBOITH HOMY
azipecy SKOiCh 3MIHHOI a00 00’ekTa. BKa3iBHUK, SIKUM HE BKa3y€ Ha KOJTHE 3HAUCHHS,
HA3UBAETHCS MOPOXKHIM, UM HYJIOBUM. Takuii Bka3iBHUK Mae 3HaueHHs 0 un NULL.

Bka3iBHMKM Ha 04HOBUMIpPHi MacuBu

MacuBu Ta Bka3iBHHKH y C++ TICHO MOB’s3aHi i MOKYTh BUKOPHUCTOBYBATUCH
Maii’ke eKBIBaJICHTHO. IM’s MacuBy MO’KHA CIpUMMAaTH SIK KOHCTAaHTHUN BKa31BHUK
Ha MEPIIUNA eJIEMEHT MacHUBY. Moro BiAMiHHICTB Bi 3BMYAHOTO BKA3iBHUKA TIOJIATAE
y TOMY, 110 HOT0 HEMOXHa MOU(DIKyBaTH.

3MiCHIMO OTOJIOIICHHS] MAaCUBY MAsS$S 3 IT'ATH IUIUX YUCEN 3 1HIIIai3aIier0
3HAUYCHb CJICMEHTIB 1 BKa31BHHMKA Ha 11i1e ptr:

int mass[5] = {10,-2,0,40,3}, *ptr;
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[Ipu TakoMy OTOJIONICHHI MaCUBY MaM’SITh BUAUTUTHCS HE JIMIIIE JJTsI 1’ ATH €JIEMCHTIB
MacHBy, a ¥ JUIs BKa3iBHUKA 3 iIM’AM MAS$S, 3HaUCHHS SIKOTO JIOPIBHIOBaTHUME ajpeci
NIEPIIIOTO eJeMeHTa MacuBy mass|[0], ToOTo caM MacuB 3aIUIIATHCS OC3IMEHHHM, a
JOCTYTI 10 €JIEMEHTIB MaCHUBY 3/IIMCHIOBATUMETHCS Yepe3 BKA3IBHUK 3 iM’sIM Mass.

10 | 2 | 0 | 40 | 3 |

4 y

*mass| | * (mass+1

*(mass+2|[* (mass+3]| [* (mass+4|

Jiis Toro, mo6 3BepHYyTUCS 10 3-TO eIeMEeHTa IIbOI0 MACHUBY, MOKHA 3alKcaTu
g T0 mass[2] um *(mass+2). [Ipu peamnizamii Ha KOMIT FOTEP1 MEPIINNA 3 IIUX CIIO-
co01B 3BOAMUTHCS 10 APYroro, TOOTO 1HAEKCHUN BHpA3 MEPETBOPUTHCA 10 AIPECHOTO.
Ockinpku omnepanii HaJl BKa3iIBHUKaMU BUKOHYIOTHCS IIBU/IIIIE, TOMY, SIKILIO €JIE€MEH-
TH MacHBY BHUOPOOJIAIOTHCS MOYEPrOBO, TO AOLUIBHIIIE BUKOPUCTOBYBATU JPYTHIA
crnoci0. Skmio % BUOIp €JIEMEHTIB € BUNAJAKOBHUM, TO, 00 YHUKHYTH MOMUJIOK, MPH-
HHATHIIMM € niepiuii cnoci6. Kpim Toro, nepmmii crnocid € O1bI1 HAOYHHUM 1 3BUY-
HUM JUIS COPURAHATTS, 110 CIIPHsIE€ Kpalliidi YnTabeabHOCTI porpam.

Ockinbky iM’S MacUBY € BKa3iBHUKOM Ha IEpUIMHA €JIeMEHT MacHBY, MOXHA
HaJlaTH BKa31BHUKY apecy MEepIIOro eIeMeHTa MacuBy 3a JOMOMOTOI0 OIlepaTopa:

ptr = mass;
Lle#t 3ammc € eKBiBaJIGHTHUM MPHCBOIOBAHHIO aJPECH IMEPIIOrO eIeMEHTa MacUBY
(ToOTO 10 eneMeHTa 3 HyJIbOBUM 1HACKCOM) y BUIJISI oniepaTopa

ptr = &mass[0];
10 | ) | 0 | 40 | 3 |

A 4

0 i)
| ptr| [ptr+l] [ptr+2| [ptr+3] [ptr+4

[Ticnst IbOTO 3BEPHYTHUCS JI0 TEPIIOrO €JIeMEeHTa MacHBY 1 HajaTH HOMY 3Ha-
YeHHsI 2 MOXKHA Oy/Ib-SKHM 3 IIECTH ONEPaToPiB:
* mass = 2; mass[0] = 2; *(mass+0) = 2;
* ptr = 2; ptr[0] = 2; *(ptr+0) = 2;
Yci i oneparopu 3a Ji€l0 € TOTOXXHUMH, aje IIBU/IIC 32 BCi BUKOHYBAaTUMYThHCS
PUCBOIOBaHHS *mass = 2 Tta *ptr = 2, ocKUILKM B HUX HE Tpeba BUKOHYBATH
omepariii 101aBaHHS.
BxaziBHUKM MOXHa 1HIAEKCYBaTH Tak camo, K 1 MacuBW. Hampukman, Bupas
ptr[3] mocwmaerbes 10 4eTBEpTOTO eIeMeHTa MacuBy mass|[3].
3ayBa)xxuMo, 10 HE CI1J] IUTyTaTH TaKl OTOJIOIICHHS:
int *pl[10]; // npuxnao 1
int (*p2)[10]; // npuxnao 2
VY nepuioMy mOpHKIaAl OTOJOIIEHO MacWB BKa3iBHUKIB 3 iM’saM pl. Macus
ckiamaeThes 3 10-TH eeMeHTIB, KOXKHUH 3 SIKUX € BKa3iBHUKOM Ha 3MiHHY ThIly int.
VY npyromy npukiiaji oroJomeHO 3MIHHY-BKa31BHUK 3 iM’sIM P2, sika BKa3ye Ha
macuB 3 10-Tu uinux yucen tumy int.
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[dunHamiyHa nam'aTb

Oxpim 3BUYAHOI TaM’sITi (CTeKa), B sIKIi aBTOMAaTUYHO PO3MIIIYIOTHCS 3MIHHI
3a IXHBOTO OTOJIOIICHHS, ICHYE e W ouramiuna nam’smo (heap — Kyma), B sIKii
3MIHHI MOXKYTh PO3MilIyBaTucsi nuHamiyHo. Lle o3Haudae, 1m0 mam’siTh BUILISETHCS
il yaC BUKOHAHHS MPOTpaMu, ¥ JIKIIe TOJll, KOJIU Yy Mporpami 3yCTpiHEThCs Crelia-
apHa 1HCTpYKUiA. OcHOBHA MoTpeda y AMHaMIYHOMY BUIIJICHHI I1aM’TI BUHUKAE, KO-
7Y po3Mip abo0 KUTHKICTh JaHUX 3a37ajeTi/lb € HEBIOMI, a BU3HAYAIOTHCS B MPOIIECi
BUKOHAHHS TIPOTPAMHU.

Y C++ icHye KibKa KOMaH/ JIsl BUAUICHHS TUHAMIYHOI 11aM’SITi.

1) Haituacrimie a5 BUAIICHHS] TUHAMIYHOT MaM'aT1 BUKOPUCTOBYEThCS Olepa-
TOp NeW, KUl y 3araIbHOMY BUTJISAII 3alUCY€EThCS SIK:

<mun> *<im’a_eKkazigHuka> = NewW <mun>,
Hanpuxian, onepatop CTBOPEHHS Juramiynoz2o macugy 3 10-Tu eneMeHTiB:
int *a = new int [10];
MIpU [IbOMY BUAULIETHCSA TaM’ATh JUIs 10-TH LUIUX 4Kcel. 3BEPHYTHUCS 10 KOMKHOTO 3
IIUX YUCENI MOKHA 3a Hioro Homepom: a[0], a[1l] i T. a. abo 4yepe3 BKa3iBHUK: *a —
Tex came, mo a[0]; *(a+1l) —texxcame, moal[l] iT. 1.

Jlist 3BITbHEHHS JWHAMIYHOI IMaM’sITi, BHIIJIEHOI 3a JIOMOMOTOIO OIepaTopa

new, BUKOPUCTOBY€EThCs oneparop delete:

delete <srazisnux>;
Hampuxian:
delete []a;
Kpim oneparopiB new ta delete, icayroTs QyHKIIi, ski nepeinum g0 C++ 3
C, ajie BOHM BUKOPUCTOBYIOThCS Ha MIPAKTHIIl Habarato pijiie.
2) Buainenns nuHamivHoil mam'sati yHkiiero malloc, ska mae Takuii popmar:
void *malloc(size t size);
€auHui apryMeHT Iiei QyHKIMH Size — KUIbKICTh OaMTiB, Ky TpeOa BHUIIIUTH.
OyHKIIS TOBEpTa€E BKa31BHUK HA MOYATOK BUJLICHOI Mam’sITi. Ko 1l po3MiIeH-
HS 33/1aHOi KUTHKOCTI OaTIB € HepocTaTHRO mam’sTi, ¢yHkiis malloc () moepTae
NULL. BMicT DiJISHKY TUTIAETHCS HE3MIHHUM, TOOTO TaM MOKE 3aIHIIATHCS “Opym”.
SAxuo apryment size popiBuioe 0, pynkiis noseprae NULL. Hanpuxmnan, komanna
int *a = (int*) malloc(sizeof(int) * 10);
BUIIJIsIE€ Tam’ T mia 10 mimuxX gucen i afpecy MmovyaTKy ITi€l TUISHKY mam’ STl 3amu-
Cy€ y BKa3iBHUK a.
3) Buninenns nunamiuHoi mam'siti pyHkiiero calloc, ska mae Takuit opmar:
void * calloc(size t num, size t size);
BUJIIJISIE OJIOK mMam’sITi po3MipoM NUmMxSize (mig num eleMeHTiB Mo Size OaWlTiB
KOEH) 1 TOBEepTa€ BKa3iBHUK Ha BUAUICHUN O10K. KokeH enemMeHT BuAineHoro 6Iio-
Ka iHIali3y€eThcsl HYJIbOBUM 3HaYeHHsM (Ha BinMiHy Bin ¢yHkmii malloc). OyHk-
miss calloc() moBeprae NULL, sikmo He BuCTawyae mam’sTi IS BHJAUICHHS HOBOTO
0J10Ka, a0 SKIIO 3HAYCHHS NUM 94U Size mopiBHIOIOTSH 0.
Buninenns mam’sti mig 10 gificaux uncen 3a qonomororo ¢yskiii calloc():
double *b = (double*) calloc(10, sizeof(double));
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3MIHUTH (3MEHIIUTH YU TO 30UTBIIMTH) PO3MIP BUAUICHOTO paHill OJI0OKa IH-
HaMi4HO1 Tam’sITi MoxkHA (pyHKIieto realloc, sika Mae Takuil popMmar:
void *realloc(*bl, size);
IpH I[bOMY PO3MIp BUAUICHOTO paHill Oj0ka mam’sTi 3 aapecoro *bl 3MiHIOETbCA Ha
HOBUU 00CHT, IKUW CTAaHOBUTHUME Size GaiTiB. SAkio 3MiHa BigOymnacs ycminmHo, dy-
HKIis realloc () moBeprae BKa3iBHUK HAa BUAUICHY JAUISHKY MaM’SITi, @ THAKIIE TTOBEP-
taetbest NULL. SIkmo *bl e NULL, dynkiis realloc () BukoHye Taki cami fii, oo i
malloc(). Skmo size e 0, BuaineHwuii 3a aapecoro *b'l 00Kk maM’sTi 3BIILHAETHCS
— 1 ¢ynkuia noBeprae NULL. [{ns imroctpanii podotu gynkuii realloc() namamo
NPUKIAJ 3MIHEHHS PO3MIpYy paHilll BUIUICHOT MaM ATi MiJ OJAHOBHUMIPHHI MacuB 3
10-Tu gificHux eneMeHTiB /10 20-TH €JIeMEHTIB:
a = (int*) realloc(a, 20);
[Tam’siTh, BuAineHy 3a gornomoroto ¢yakmiv malloc() i calloc(), cmix 3Bi-
JBHUTH 3a JonoMororo ¢pyHkuii free (), Hanpukian:

free(a);

k1o He 3BUIBHITH IWHAMIYHO BHIUJIEHY TaM’ STh, KOJIM BOHA CTAa€ OLIBII HE
NOTPIOHOI0, Y CUCTEMI MOKE€ BUHUKHYTH HECTada BUIbHOI Mam’ATi. [HOAl 1ie Ha3uBa-
IOTh ""BUTOKOM I1aM’AT1".

Buxopucranns 3raganux (QyHKLIA pa3oM 3 BKa3iBHUKaMH HAJa€ MOXIIHUBICTb
KepyBaTH PO3MOILIOM JMHAMIYHOI I1aM SITi.

Tunu BKasiBHuUKiB y Visual C++

VY Visual Studio, kpiM y3araJibHEHOTO 1 BXK€ PO3IJISTHYTOr0O HaMu 0a30BOTO I0-
HSTTS] HEPEryJIbOBAHUX BKA31BHUKIB, PO3IJISAAIOTHCS 1 pEryIbOBaHI BKa31BHUKH.

Tak, pexxum CLR BMmie npaitroBaT He JUIIe 3 "piTHUMU" HEPETyIhbOBAaHUMH BKa-
31BHUKaMH, SIK1 IO3HAYAIOThCA *, 1 TaM'sITh JUIS SIKMX CJIJ HE JIMIIE BUILIATH B TaK 3Ba-
Hill HEKepOBaHIN KyIIi, ajie i 3BUIbHATH, 1HAKIIIE KyIa MOXKE MEPEOBHUTHUCH, 1 TTPOLIEC
BUKOHAHHS MPOrpaMHOro MpoekTy nepepeTbesa. Pexum CLR mparirtoe 1 3 perynboBa-
HUMH BKa31BHUKAMHU, KEPYBAaHHS MaM'ITTIO JJISl IKUX BIOYBAETHCSA IM1]] KEPYBAaHHSIM ca-
Moro cepenoBuina. JlJis Takux BKa31BHMKIB BUKOPHCTOBYIOTH CIICLIANIbHY MO3HAYKY:
3aMICTh CUMBOJY * 3aCTOCOBYIOTh CUMBOJ . PerysiboBaHi BKa3iBHUKH MOBCIOJTHO BUKO-
PHUCTOBYIOTBCS TIPU POOOTI 3 KoMImoHeHTamu Ha dopmi. Tak y cepenoBumi VC++ icHye
crieliaibHa yTHIIITa gCNew, sika (hopMye eK3eMIUIP BIAMOBITHOTO 00’ €KTa, BUAUISIOUN
HOMy ImaM'siTh 1 TOBEPTAIOYH TTOCHIIAHHS (apecy) Ha el eK3eMILISP.

VY 3B’43Ky 3 BUHUKHEHHSIM OUTbII "MPOCYHYTHX'" pErylibOBaHUX BKa31BHUKIB
BUHUKJIA TOTpeda anapara NepeTBOPEHHS HEPETYIbOBAHUX BKA31BHUKIB JI0 PEryJbO-
BaHMX 1, HaBMaku. [lei mpoliec Ha3Bau MapIiaidizalliero, a 1js 3a0e3MeueHHs IbOro
IIPOIIECY CTBOPUIIU CIICIiaIbHy 010J110TEKY.

JouinbHICTb BUKOPUCTAHHSA BKa3iBHUKIB

[TpaBuiibHE PO3yMIHHA 1 BUKOPUCTAHHS BKa31BHUKIB Ma€ BEJIHMKE 3HAYCHHS NpU
cTBopeHH1 OutbocTi CH++-mporpaM 3 4OTUPHOX MPUYHUH:
1) BUKOpUCTaHHS BKa31BHUKIB MOKE TIBUNTUTH €(DEKTUBHICTh POOOTH JESIKUX

GbyHKITIH;
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2) BKa31BHUKH HAJAal0Th MOXJIMBICTH "OauuTH" B OCHOBHIHM Mporpami MOXKIIUBI
Moaudikallii apryMeHTIB Y PyHKIIIsIX;

3) BKa3IBHUKH BHUKOPUCTOBYIOTHCS JJISl MIATPUMKH CHCTEMH TUHAMIYHOTO BH-
JUJICHHS IaM'sTI;

4) BKa3iBHUKH BUKOPUCTOBYIOTHCS ISl MATPUMKH MEBHUX CTPYKTYp JAHHX, A
caMe: 3B's13aH1 CIIUCKH 1 O1HApHI JAepeBa.

Kpim Toro, 1m0 BKa3iBHUKH — OJIHA 3 HalCUJIbHIIMX cTopiH C, BOHH, B TOM ca-
MU 9ac, MOXKYTh 3aBJIaTH BEJMKOI mkoau. Hampukiman, HeiHimiami30BaHUN 91 TUKHAKA
BKa31BHUK MOX€ CIPUYMHHUTU KpaxX CUCTEMH, MOXe OyTH HaBiTh Tipiie, KOJIU HEKO-
PEKTHE BUKOPHUCTAHHS BKa31BHUKIB MMPU3BOIUTH IO HEBIIOBUMHX MTOMUIIOK.

Mpuknagu nporpam

Ipukaax 1. BeecTu nesxy mociaiOBHICTh IUIMX YUCEN 1 CTBOPUTH JUHAMIY-
HUW MAacWB 3 YHCEJ, PO3MINICHUX TICIS MEePIIOTO JIBO3HAYHOTO YHCIa (SKIO JBO-
3HAUHUX 4YHCe] Hemae, BUOpaTu Bci). 3a JAOMOMOror (YHKIT MOMIHITH MICISIMH
€JIEMEHTH, K1 CTOSATh mopsa: 112,314 Ttomo.

Po36’s30k. SIko opranizyBaTH CTBOPEHHSI IPOTPAMHOTO MPOEKTY 3 opMoro,
IIe JO3BOJUTh OJIHOYACHO OayuTH BBEJEHY IOCHIAOBHICTH uucen (B
richTextBox1), chopmoBanuii macus (B richTextBox2) i macuB 3 mepecraniie-
HUMHU enemeHTamu (B richTextBox3).

IIporpamuui Kox:

void f(int a[], int n)
{
if(n%2) n--; //Akwo KinbKiCTb €1EMEHTIiB HenapHa, He PO3rnsgatv OCTaH-
HIN 3 Hux
for(int 1=0; i<n; i+=2)
{ int tmp=alil;
alil=ali+1];
ali+1l]=tmp;
}

}
private: System::Void buttonl Click(System::0bject™ sender,

System: :EventArgs™ e)
{
int n=0, i, kol;
for(i=0; i<richTextBoxl->Lines->Length; i++)
{ // 3untyBaHHa uucna x 3 richTextBoxl. OCKi/NIbKM OBO3HAYHUMU YUC/IaMU
MOXY Tb
// 6yt i Bifg’€eMHI 4ucrna, Q71 CrPOWEHHS HacTyrnHoi ymoBu bepemo Mo-
Aynb 4ncna
int x=Math::Abs(Convert::ToInt32(richTextBox1-
>Lines[i]));
if(x<10 || x>99) continue;
else { n=i+l; break;} // n — Homep nepworo ABO3Ha4YHOro 4ucria

}
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if(!'n) MessageBox::Show("HeMae pBo3HayHux uywucen!");
else
{ // 06u4ucnenHs kol — KinbKOCTi enemMeHTiB MacuBy
kol = richTextBoxl->Lines->Length - n;
// OrosnoweHHsi QUHaMI4YHOro0 MacuBy
int *a = new int[kol];
// BBepeHHs enemMeHTiB MacuBy 3 richTextBox1l, noymHawun 3 psgka n
for(i=0; i<kol; i++)
ali]=Convert::ToInt32(richTextBox1l->Lines[i+n]);
// BuBepgeHHs €neMeHTiB CPOPMOBAHOro AMHAMIYHOro MacuBy
richTextBox2->Clear();
for(1i=0; i<kol; i++)
richTextBox2->AppendText(a[i].ToString()+"\n");
f(a,kol); // Buknuk ¢yHkuii pns nepectaBsiSHHS €/1IEMEHTIB MacuBy
// BuBeneHHa MacuBy 3 MepecTaB/IEHUMN €JIEMEHTaMU
richTextBox3->Clear();
for(1i=0; i<kol; 1i++)
richTextBox3->AppendText(a[i].ToString()+"\n");
// 3Bi/IbHEHHS AMHaMi4yHOi nam’ATi

delete []a;
Pe3yabTaTtu poboTu:
gl MuHaMIYHI OgHOBUMIpHT MAcHEBM | = | =] |&J
BwBpam B macue [TomMiHATIA MiCLLAMIA
2 YMCNa MICTA NepLIoro ENEMEHTH, AKI CTOATE
-5 ABO3HAYHOrD YACHa noprAa; 1i 2, 31 4 towo
120 | i
23 ?;4 354
14 0 gl
0 Foze"rzom i‘q E
34 7 3
§ 45 0
1] 45
35 8 52
K 52 -8
9 & &
&

Ipuknag 2. Beectu aesiky NOCHIIOBHICTD AIMCHUX YUCEN 1 CTBOPUTH JTUHAMIY-
HUW MAacCHUB JIMIIE 3 YUCEJN, 3HAUYCHHA SKUX Tomnaaae B mpoMixkok [60, 100]. 3a gormo-
MOTO0 (PYHKITIi BU3HAYUTH MIHIMAIBHANA 1 MAKCUMAJIbHUN €JIEMEHTH Ta OOYUCITUTH
cepenHe apudMeTUIHE BCIX CIIEMEHTIB.

Po3z¢’azox. 1llono mpakTUIHOTO 3aCTOCYBaHHS YSBIMO, IO MOYATKOBA MOCITi-
JIOBHICTh YHCEJ € CIIMCKOM €K3aMEHAIIMHUX OIIHOK, 3 SIKOTO CJIiJ Bi1OpaTH JUIIE Ti,
SIK1 33/I0BOJIBHSIOTH YMOBI YCITIIITHOT 3/1a4i €K3aMeHy. A TOMY JIOPCYHHUM € BU3HAUYCH-

HS CEpEIHhOr0 Oaly yCHIITHOCTI Ta BU3HAYCHHS HAMKpaIloi 1 HAUTIpIIOi eK3amMeHa-
IHHOI OIIHKH.
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IIporpamuui Kox:
double fun(double a[], int n, double &min, double &max)

{ double s=0; min=max=al[0];
for(int i=0; i<n; i++)
{ s+=ali];

if(min>a[i]) min=ali];
if(max<al[i]) max=al[il];
}
return s/n;
}
private: System::Void buttonl Click(System::0bject™ sender,
System: :EventArgs™ e)
{
int kol=0, i, j;
for(i=0; i<richTextBoxl->Lines->Length; i++)
{ // 3uuryBaHHs umcna x 3 richTextBoxl
double x=Convert::ToDouble(richTextBoxl->Lines[1]);
1T (x>=60 && x<=100) kol++; // kol — KinbKiCTb €/1eMEeHTiB Ma-
cuBy

if(!'kol) MessageBox::Show("Hemae uymcen 3 pgiana3oHy [60,
100]1");
else
{ double *a = new double[kol]; // OronoweHHs AWHaMIYHOro
macuBy
// Bubipka enemeHTiB MacuBy 3 richTextBoxl
for(i=j=0; i<richTextBoxl->Lines->Length; i++)
{ double x=Convert::ToDouble(richTextBoxl->Lines[1]);
if(x>=60 && x<=100) { aljl=x; j++; }

}

richTextBox2->Clear();

for(i=0; i<kol; i++) // BuBepneHHs eneMeHTiB CPOPMOBAHOI O
Macuey

richTextBox2->AppendText(a[i].ToString()+"\n");
double sr, min, max;
sr=fun(a, kol,min,max); // BUKIMK @QyHKUII
textBox1l->Text=sr.ToString(); // BuBepgeHHS pe3ynbTarTis
textBox2->Text=min.ToString();
textBox3->Text=max.ToString();
delete []a; // 3BifibHeHHSA OWMHaMiyHoi nam’AaTi

}}
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PesynstraTu pobotu:
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Ipukaax 3. Beectu aesky mociigoOBHICT IIJTUX YKCET 1 CTBOPUTH JUHAMIY-
HUW MacWB JIMIIE 3 YHCEI, PO3MIIIEHUX A0 MEPIIOr0 YUCHa, SIKe Ma€ Cepel CBOIX
nudp xoua 6 onny udpy 7. 3a gomomororo QyHKIIT OOUUCIUTH CEpEeIHE 3HAYCHHS
OJHOLIM(POBUX €IEMEHTIB MACHBY.

I[Iporpamuuii xkox:

double fun(int a[], int n)
{
double s=0; int k=0;
for(int 1=0; i<n; 1i++)
if(al[i]>=-9 && al[il<=9) // nepeBipka: umcno ogHouugpose?
{ s+=a[i]; k++; }
if(k) s/=k;
return s;
}
private: System::Void buttonl Click(System::0Object”
sender,System: :EventArgs™ e)
{
int kol=0, i, n; // kol — KinbKiCTb enemMeHTiB MacuBy
for(i=0; i<richTextBoxl->Lines->Length; i++)
{ // 3untyBaHHa umcna x 3 richTextBoxl
int x=Convert::ToInt32(richTextBoxl->Lines[1i]);
bool y=false;

// [lowyK CiMOK y 4mcni. AKwo 4mcrio Ma€ CiMKy, 10 kol — Homep
yucna
while(x)
{ n = x%10; // BugineHHs okpemoi um@pu 4ucsa B n
if(n==7) { y=true; kol=i; break;}
X /= 10;
}
if(y) break; // fAkwo umcno mae ciMKy, He NepeBipsATv PeuwTy
uncen
}
if(!'kol) MessageBox::Show("HemMae uymcen 3 cimkamu");
else
{
int *a = new int[kol]; // OronoweHHs puHamiyHOro mMacuBy
// BBepeHHs eneMeHTiB macuBy 3 richTextBoxl pgo nepworo 4ucria 3
CiMKoW
for(i=0; i<kol; i++)
ali]=Convert::ToInt32(richTextBoxl->Lines[i]);
// BuBepneHHs efeMeHTiB CPOPMOBAHOIro Macusy
richTextBox2->Clear();
for(i=0; i<kol; i++)
richTextBox2->AppendText(a[i].ToString()+"\n");
double sr=fun(a,kol); // BuKknuk ¢yHkuyii
textBox1l->Text=sr.ToString(); // BuBeneHHs pe3ynbTaTiB
delete []a; // 3BiflbHEHHA OuMHaMiyHoi nam’AaATi
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Pesynbratu poboTu:
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[MuTaHHA ANA CAMOKOHTPONHO

1) Lo Take Bka3ziBHMK? HaBecTu CMHTaKCHUC OTOJIONICHHS BKa31BHUKA?

2) Slxe TmymauyeHHsS Ma€ 3HaueHHs BKa3iBHUKa NULL?

3) B sikwmii croci® MokHa OTpUMATH aapecy 3MiHHOI? Ske mpu3HaueHHs orie-
parii &?

4) TlosicHUTH BIAMIHHOCTI MK 3MIHHUMH @ Ta b, OroJIOIIEeHHS KX Ma€e BUTTIS;

a) int a; double b; 0) int *a; double *b;

5) IlosscHUTH BIIMIHHOCTI JMHAMIYHOT'O MacCHBY B1Jl 3BUYANHOTO.

6) BubpaTtu npaBuibH1 OTOJIOIICHHS JUHAMIYHOTO MAaCHUBY 3 5-TH HLJTUX YUCEIT:
a) int a[5]; f) int *a=new int [5];
b) int *a[5]; g) int *a=new [5];
c)int *a=malloc(5); h) int *a=new int (5);
d)int *a=(int*) malloc(20);
e)int *a=(int*) malloc(5*sizeof(int));

7) B sixuii cioci6 MokHa 3BUIBHUTH TaM’ SITh, BUIICHY 3a JOTIOMOTOIO OTepa-
Topa new? fka QyHKIlIS 3aCTOCOBYETHCS ISl 3BUILHEHHS TIaM SITi, BUI1JIe-
Ho1 dyHKITiIEr0 calloc?

8) BuOpatu mpaBmiIbHI KOMaHAM 3BUTHHEHHS I1aM’SIT1 BiJ] IMHAMIYHOTO MaCHBY
a 3 5-TH €JIEMEHTIB:
a) delete al[5];
b) delete al];
c) delete []a;

9) V¥ yomy nossrae BiAMiHHICTh poOoTH dyHKIiH malloc() Ta calloc()?

10) SAxum € npuznauenns ¢pynkiii realloc()?

d) free (a);
e) free a[5];
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ITabopaTtopHe 3aBAaHHA

1) ¥ mporoxkoui 1abopaTopHOi poOOTH JaTH BIAMOBII HA KOHTPOJIBHI ITUTAHHS.
2) ¥V npotoxkosi 1abopaTopHOi pOOOTH CKIIACTH CXEMY aJITOPUTMY 1 HAIUCATH

nporpamy mMoBoro C++ miis po3B’si3aHHS 1HIWBIAyaJdbHUX 3aBIaHb 3 ONPAIFOBAHHS
OJIHOBUMIPHUX MAaCHBIB 3 BUJIUICHHSIM JIWHAMIYHOI Mmam’sTi (3aBAaHHS BHOpatu 3

Tabn

.15.1).
3) CTBOpUTH Ha KOMIT IOTEpl MpOrpamMHi MpoekTH y cepenoBuili Visual C++

JUTSI peaizailii HamucaHuX MporpaM. 3aHeCTH PE3yIbTaTH OOUYHMCIICHD IO POTOKOITY.

Tabnuys 15.1

Ne
Bap.

InauBinyanbHe 3aBIaHHA

1

BBecTu nesiky mociiioBHICTh IIUIMX YUCET 1 CTBOPUTH JUHAMIYHUNA MacUB
JIMILIE 3 TUX YUCEJl, 3HAYCHHSI IKMX MEHIIIE 6-TH.
3a jonomMoror GyHKINT OOUHCIUTH CEpeHE apu(PMETHUUHE SIIEMEHTIB MaCUBY

BBecTu nesiky mocaiioBHICTh AIMCHUX YKCEN 1 CTBOPUTH AUHAMIYHUN MacuB
JMIIE 3 JOJATHUX YHCEeN. 3a JOMOMOroro (pyHKIIIT BU3HAYNTH MIHIMAIbHUN
€JIEMEHT MaCHBY Ta KOTO 1HJEKC

BBectu nesxy nociiIoBHICTh JIHCHUX YKCEIT 1 CTBOPUTH JTUHAMIYHUN MacHUB
3 YUCEJI, PO3MIIIEHUX JI0 TIEPIIOTO BiJ’€MHOTO YKCIIA (SKIIO Bil’EMHUX YHCEI
HeMae, BUOpaTH BCl). 3a 10MOMOTor0 (DYHKIIIT pO3MICTUTH €JIEMEHTH MacCUBY
y TIOPSIIKY 3pOCTaHHS 3HAYEHB

BBecTu nesiky mocaiIoBHICTh UIMX YUCET 1 CTBOPUTU JUHAMIYHUNA MacUB
JMILIE 3 TAPHUX HEHYJIHOBHUX YHCEN. 3a JOMOMOTOI0 (DYHKIIIT BU3HAYUTH MiHIMa-
JIbHAW Ta MAKCUMAaJIbHUN €JIEMEHTU MACHUBY

Brectu aesiky mociioBHICTh YUCEN 1 CTBOPUTH JUHAMIYHUIA MACHB 3 YHCEI,
PO3MIIIEHUX JI0 TEPIIOTo YKcia 31 3HAYCHHSIM HYJIb (SIKILO HYJIB HEMAE,
BUOpaTH BCi yKcia). 3a JOMoMOror (QpyHKIli 00YUCIUTH JOOYTOK €JIeMEHTIB,
3HAYEHHS SKUX 3a MoyJeM MeHie 10-Tu

BBectu nesxy mociiIoBHICTh JIMCHUX YKCEIT 1 CTBOPUTH TUHAMIYHUN MacHUB
JIMIIIE 3 YUCEeJl, MOIYJIh SIKUX HE mepeBuInye 8. 3a jonomororo GpyHkIii ooumc-
JIUTHU cepesiHe apuMETHIHE MIHIMAJIBHOTO 1 MAKCHMAJIBHOTO €JIEMEHTIB MaCHBY

BBecTu nesiky mociiioBHICT IUIMX YUCET 1 CTBOPUTH JUHAMIYHUNA MacUB
3 YHCell, PO3MILIEHUX J0 NEPIIOTr0 TPU3HAYHOTO YHCIa (SIKIIO TPU3HAYHUX
Yyuces HeMae, BUOpaTH BCi). 3a JOMOMOTO0 (PYHKITIT OOUUCITUTH cepeHE
apu(pMETHIHE HETIAPHUX EJIEMEHTIB

Brectu aesiky mocmimoBHICT MIJTUX YACET 1 CTBOPUTH TUHAMIYHUN MACHUB JIUIIIC
3 IBO3HAYHUX YHUCEN. 3a T0MOMOTo0 (QyHKIIT 00UUCIUTH KIJIBKICTh Ta CyMY
NapHUX CJIEMEHTIB MacHUBY

BBectu nesxy mociiioBHICTh HUIUX YUCEN 1 CTBOPUTH JUHAMIYHHUI MacuB
3 4KCes1, PO3MIIIEHHX JI0 TIEPIIIOr0 JBO3HAYHOTO YHCIIA.

3a ponoMororo QyHKIIT 00YUCIUTH JOOYTOK HEMApHUX €JIEMEHTIB MaCUBY
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3axinuenns maobn. 15.1

Bap.

InauBinyanbHe 3aBIaHHS

10

Brectu aesiky mociiqoBHICTh WX YMACET 1 CTBOPUTH JUHAMIYHUN MacUB

3 YUCeJ, PO3MIIIEHUX ITICJIS MIEPIIOTO TPU3HAYHOTO YUCIA (KO TPU3HAYHUX
YHcesl HeMae€, BUJATH PO 1€ TIOBIIOMIICHHS ). 3a JOMOMOI0I0 (PYHKIII{
00UYNCINTH cepeiHe apuPMETHIHE €IEMEHTIB MACUBY, KPaTHHX 3

11

BBecTu nesiky mociaiioBHICTh AIMCHUX YKUCEN 1 CTBOPUTH JUHAMIYHUN MacuB
3 4HCeJI, PO3MIIICHUX IMICJIsI TIEPIIOro Ynciia 31 3HaueHHIM 0 (SIKIo HYJIIB
HEMae, BUJATH PO 1€ MOBIAOMIICHHS ). 3a TOMOMOTO0 (QYHKIIT 00UUCIUTH
CyMy €JIEMEHTIB, a0COIOTHE 3HAUYCHHS SKUX He mepeButrye 10

12

BBectu nesxy mociiIoBHICTh JIWCHUX YKCEIT 1 CTBOPUTH TUHAMIYHUN MacHUB

3 YHCEJI, PO3MIIICHUX ITICIIS IEPIIOTO BiJI’€MHOTO YKcia (SKIIO Bi’ €eMHUX
YHcesl HeMae, BUJATH MPO 1€ TOBIIOMIICHHS ). 3a JOMOMOT0I0 (PYHKIII1 ITOMIHSATH
MICIISIMH MiHIMaJIbHUHN 1 MAKCUMAQJIBHUM €JIEMEHTH MAaCHUBY

13

Brectu aesky mocinigoBHICTh JIACHUX YUCEIT 1 CTBOPUTH TUHAMIYHUNA MacUB
JIUIIIE 3 YUCENT, 3HAYEHHS IKUX HaJSKUTh MpoMiKKY [10, 25]. 3a qomomoroto
(GYHKIIIT BUBHAYUTH KUTBKICTh €IEMEHTIB, 3HAUCHHS AKUX OUIbIIE 32 3HAYCHHS
NIEPIIIOTO €JIEMEHTA MACHUBY

14

BBectu fesiKy MocIiI0BHICTh HUIMX YUCEN 1 CTBOPUTH TUHAMIYHUN MAacHB JIUIIIE 3
HEMapHHUX Yuce. 3a JOmoMOororo (yHKIIT 3aMIHUTH BCl BiJI’€MHI €JIEMEHTH HYJISIMU

15

BBectu nesKy mociiIoBHICTh JIWCHUX YKCEIT 1 CTBOPUTH TUHAMIYHUN MacHUB
JIUIIIE 3 YHCEJI, SIKi IEPEBUIYIOTh CBIM MOPSAKOBUN HOMED. 3a JIOITOMOTOI0
(GYHKIIT pO3MICTUTH €JIEMEHTH MACHUBY Y 3BOPOTHOMY MOPSJIKY

16

Brectu aesky mocmimoBHICTD JIHCHUX YACEIT 1 CTBOPUTH TUHAMIYHUNA MaCHB
JIUIIIE 3 YUCEIT, MOIYJIb SIKUX HE Torajae B mpoMixkok (20, 40]. 3a momoMororo
GbyHKITI{ 00YHCIIUTH KUTBKICTh €JIEMEHTIB, IO MEPEBUIIYIOTh CEPEITHE
apu(pMETUIHE BCIX CJIEMCHTIB

17

BBectu nesxy mociiIoBHICTb HUIUX YUCET 1 CTBOPUTH JUHAMIYHHUIN MacHUB JIUIIIC
3 HEHYJIbOBUX YMCEI. 3a JOMOMOTrot0 (PYHKIIIT BUSHAYUTH HAUOLIBIITUN 3 MapHUX
CJIEMEHTIB

18

BBectu nesxy nociiIoBHICTh JIWCHUX YKCENT 1 CTBOPUTH TUHAMIYHUN MacHUB
JIUIIIE 3 YHUCEIT, MOJIYJIh SIKAX TIOTaIa€ B IPOMIXKOK [5, 50). 3a mormomororo
dyHKIII{ BA3HAYUTH MIHIMAJIBHUN 13 TOJATHUX €JIEMEHTIB

19

BBecTu nesiky mocaiI0BHICTh IUIMX YUCEN 1 CTBOPUTU JUHAMIYHUNA MacUB
3 YUCeJ, PO3MIIIEHUX JI0 TIEPIIOTO BiJl’ EMHOTO IBO3HAYHOTO YKCHA (SKIIIO
BiJl'€MHUX JIBO3HAYHHUX YHCEJI HEMa€ BHOpaTH BC1). 3a JOMOMOTOI0 (PYHKITIT
3aMIHUTH MIHIMAJTBHUN 1 MAKCUMATHHHUM €JIEMEHTH 3HAYCHHSIM CEPETHHOTO
apu(METUYHOTO BCIX €JIEMEHTIB

20

BBectu nesxy mociiIoBHICTh HUJIUX YUCET 1 CTBOPUTH JUHAMIYHUN MAcCHB JIUIIIC
3 4yucell, KpaTHUX 3. 3a 101MoMoror (PyHKIlT OOUUCIUTH CEpeaHE apuPpMETUIHE
CJIICMCHTIB, 3HAYCHHS SKUX OiIbIIIC 3HAYCHHS OCTAHHBOT'O €JIEMEHTA MAaCUBY

21

BBecTu nesiky mociaioBHICTh IIUIMX YUCEN 1 CTBOPUTU JUHAMIYHUNA MacUB
JIMILIE 3 YKCeNl, 3HAaUeHHA AKUX He nepeBunlyoTh 100. 3a nonomororo QyHKIii
OOYHCIIUTU CYMY TUTBKH JBOIIU(PPOBUX €IEMEHTIB
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3axinuenns maon. 15.1

Bap.

InauBinyajabHe 3aBJaHHA

22

BBecTu nesiky moCiiIOBHICTh IIUIMX YUCET 1 CTBOPUTH JUHAMIYHUN MacUB
3 YHCell, PO3MILIEHUX MICJIS MEPIIOTO ABO3HAYHOTO YKCIIA. 3a JOTIOMOTOI0
GyHKINT 00YUCIUTH CepeTHE apuPMETUUHE €JIEMEHTIB, KPaTHUX S5

23

BBectu nesKy mociiIoBHICTh HUIUX JOJAATHUX YHUCEIT 1 CTBOPUTH TUHAMIYHUT
MacHB 3 YhCell, Ikl MalTh cepesi CBOiX udp xoua 6 oaHy uudpy 2.
3a gornoMororo QyHKIT 00YMCIUTH JOOYTOK OJHOITM(POBUX €JIEMEHTIB MaCUBY

24

BBecTu nesiky mocaiIoBHICTh IIUIMX YUCET 1 CTBOPUTH JUHAMIYHUN MacUB
3 YUCe, K1 3aBepIIyIOThCs MUPPoro 5. 3a JomoMOror GyHKITT 00UUCITUTH
cepeiHe apu(MeTHYHE TBO3HAYHHUX €JIEMEHTIB

25

BBecTu nesiky mociiIoBHICT IUIMX YUCET 1 CTBOPUTH JUHAMIYHUNA MacUB
3 YUCeJ, PO3MIIIEHUX IICJIS TIEPIIOTO MAPHOTO YUCIA (SKIIO TAPHUX YUCET
HeMae, BUAATH PO 1€ MOBIAOMIICHHS ). 32 IOMOMOTOI0 (DYHKIIiT TOMIHITH
MICIISIMUA MIHIMAJIbHHUI €JIEMEHT 3 MEePIIUM

26

BBectu nesaKy mocimiIoBHICTh HUIUX JOJAATHUX YHUCEIT 1 CTBOPUTH TUHAMIYHUN
MacHB 3 YMCell, sIKl MaloTh cepesi CBOiX 1udp xoua 6 oany uudpy 1.
3a gonoMororo QYHKIlT MOMIHSATH MICI[IMH MEPIIY MOJIOBUHY MacUBY 3 JIPYTOIO

27

BBecTu nesiky nociaioBHICTh AIMCHUX YKUCEN 1 CTBOPUTU JUHAMIYHUN MacuB
3 YUCe, PO3MIIIEHUX JI0 TIEPIIOTO YKCIIa, MOAYJIh sikoro Oiibire 100.
3a monomororo (yHKIIIT BU3HAYNTH MAaKCUMAIBHUN €JIEMEHT Ta MOTO 1HJIEKC

28

BBecTu nesiky mocaiioBHICTh AIMCHUX YKCEN 1 CTBOPUTH JUHAMIYHUN MacuB
3 YHCell, sIK1 BIAPI3HAIOThCA BiJ uncia 5 He Ouibiie Hix Ha 10. 3a ronomMororo
(byHKII{ BU3HAYUTH MaKCUMAJIbHUH 3 BiJl’€MHUX €JIEMEHTIB MAaCHBY Ta HOrO HOMEp

29

BBectu nesxy mociiIoBHICTh HUIUX YUCEN 1 CTBOPUTH JUHAMIYHHUI MacuB
3 4HCel, K1 3aBepIIyroThes 1udporo 1. 3a mornomMoror (GyHKIlT 3aMIHUTH
eJIeMEeHTH, KpaTHi 3, Ha 0

30

BBecTu nesiky mociaiioBHICTh AIMCHUX YKCEN 1 CTBOPUTH AUHAMIYHUN MacuB
JIUIIIE 3 YMCEeIT, 3HAYEHHS IKUX HaJeKUTh TpoMiKKy (—20, 10]. 3a mormomorozo
(GYHKIIT O0UHCITUTH cepeiHE apuPMETUUHE B1I’ €EMHUX €JIEMEHTIB
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NNabopaTtopHa poboTta Ne 16
BKa3IiBHUEMU | AMHAMIUHA NaM'aTh

Meta po6oTH: HaOyTH NPAKTUYHUX HABUKIB TPOTrPAMHOTO BUKOPUCTAHHS BKa-
31BHUKIB Ta AMHAMIYHOI IMaM’SITi IPU OMPAIIOBAHHI JTBOBUMIPHUX MAacHBIB.

TeopeTuUyHi BigOMOCTI

Bka3siBHUKM Ha 6araToBMMipHi MacuBm

BkaziBHuku Ha 6GaraToBUMIpHI MacuBH y MOBI C++ — 1ile MacMBU MacuBiB, TOO-
TO TaKli MacHBH, €IEMEHTaMH SIKUX € MacuBHU. lIpu OrosomeHHi Takux MacuBIB y
nam’siTi KOMIT I0TEpa CTBOPIOETHCS JEKUIbKa pi3HUX 00’ €KTiB. [Ipumipom, npu BuKo-
HaHHI OTrOJIOUICHHs ABOBUMipHOTrO MacuBy 1nt arr[4][3] y mam’saTi BUIIISETHCS
TUTSTHKA JUTsl 30€epiraHHs 3HAYCHHsI 3MIHHO1 arr, sKa € BKa3iBHUKOM Ha MacWB 3 4O-
TUPHOX BKa31BHUKIB. JIJisi IbOrO MAacuBY 3 YOTHPbOX BKA31BHUKIB TE€X BUILISETHCS
nam’saTh. KoXHUI 3 MUX YOTUPHOX BKA31BHUKIB MICTUTh a/IpeCy MacHuBY 3 TPhOX elie-
MEHTIB Ty int, i, oke, y mam’sTi KOMII'FOTepa BUAUISAETHCS YOTUPH JTIISTHKH IS
30epiraHHs YOTHPHbOX MACHBIB YMCEN TUMY 1Nt, KOXKHA 3 SKUX CKIAJAETHCA 3 TPHOX
esieMeHTiB. Takuil po3moai mam’aTi MOKa3aHo Ha CXeMi:

arr
J
arr[0] - arr[0][0] arr[0][1] arr[0][2]
arr[1] - arr[1]1[0] arr[1]1[1] arr[1]1[2]
arr[2] - arr[2]1[0] arr[2][1] arr[2][2]
arr[3] N arr[3]1[0] arr[3][1] arr[3]1[2]

OTtxe, oronomenHs arr[4][3] nmopomkye B mporpami TpU Pi3HUX 00’ €KTHU:
BKa31BHMK 3 1JICHTH(IKATOPOM arr, 0€3IMEHHUM MacHUB 3 YOTUPHOX BKA31BHUKIB 1
0e31IMeHHMI MacuB 3 IBaHaAUATH yucen tumy int. [{ns noctyny no 6e3iMeHHUX Ma-
CUBIB BUKOPUCTOBYIOTHCS aJIPECHI1 BUpPA3M 3 BKa31BHUKOM arr. JIocTym 10 eIeMeHTIB
MAaCHUBY BKa31BHHUKIB 3I1HCHIOETHCS 13 3a3HAYEHHSIM OJIHOTO 1HJIEKCHOTO BUpa3y y ¢o-
pMmi arr[2] gu *(arr+2). s noctymny A0 €JIE€MEHTIB JBOBUMIPHOTO MacCHBY UYHCEIl
tuny int mae OyTu BUKOpHCTaHO JBa iHIEKCHI BUpa3u y ¢opmi arr[1][2] abo exsi-
BaJIeHTHHUX T * (*(arr+l)+2) Tta (*(arr+l))[2].

Haranaemo, 110 eneMeHTH JBOBUMIPHUX MAacCHBIB PO3MIILIYIOTHCS y Tam’sTi i-
IpsiT 1 MK MOTO PSAKAMU HEMAa€ HISKUX MPOMDKKIB. Takuii MOPSIOK 1a€ MOMKITHU-
BICTh 3BEpTATUCS 10 OyAb-SIKOTO €JeMEeHTa 0araTOBUMIPHOTO MAaCHUBY, BHKOPHUCTO-
BYIOUHM aJIpecy HOro MOYaTKOBOTO €JIEMEHTa Ta JIWIE OAWH IHASKCHHUM Bupas. Tak,
JUIS MaTPUIll arr 3BepTaHHsA *(arr) e mocuiaHHAM Ha eineMmeHT arr[0] [0], 3Bep-
TaHHA *(arr+2) — Ha enemeHtT arr[0][2], a 3BepranHsa *(arr+3) — Ha elEeMEHT
arr[1][0] 1 1. . ToOTO, 3aCTOCOBYIOYM OMEpaTOpU IUKIY, MOKHA OpraHi3yBaTH
MOEJIEMEHTHE OIPAIIOBAHHS €JIEMEHTIB MaTPUIll, HAIIPUKIIAl BBEACHHS yCi€l MaTpHIli
3 koMIioHeHTa dataGridViewl:
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for(int i=0; i<4; i++)
for(int j=0; j<3; j++)
*(arr+i*4+j)=Convert::ToInt32(dataGridViewl[j,i]-
>Value) ;
Tyt Bupas * (arr+i*4+j) e ananoriuauit no arr[i][j].

[vHamiyHa nam'aTb ANA MaTpuub

OcHoBHHUI1 c11oci0 poOOTH 3 AMHAMIYHHUMHU MATPUIISIMU 0a3yEThCS HA BUKOPHC-
TaHHI MMOJBIMHUX BKa31BHUKIB. JIjis TOro, o0 mpaiffoBaTi 3 JUHAMIYHUMH MaTpPHIIs-
MU, JIOIIBHO MPEACTAaBUTH MATPHUINIO K MACUB BEKTOPIB (MacHuB, III0 MICTUThH BKa3iB-
HUKH Ha psaaku matpuili). [lepen moyatkom pobOTH 3 TaKOIO MaTpHIIEIO Tpeba crioya-
TKY BHJIUIATH TIaM'SITh ITiI MAaCHB BKA31BHHUKIB HA PSAJKH, a JUIIE TOJI BUILISATH Ta-
M'STh JIJIs1 30epiraHHs caMux JNaHux. Hanmpukiam, oroiomeHHs TUHAMIYHOT MaTpPHIIL
7x8 AIMCHUX YnCeT MOXKe OyTH TaKUM:

double **a = new double*[7]; // CiM pagkiB maTpuui
for (int i=0; i<7; i++)
al[i] = new double[8]; // Mo BicCIM CTOBMLIB

[Ticnst BUKOpUCTAaHHS MaTPUIll BUJICHA Ui HEl MaM'siTh 3BUIBHSAETHCS Y 3BO-

POTHIN MOCIiAOBHOCTI:
for(int i=0; i<7; i++) delete [] alil;
delete []a;

ToOTo npu BuALIEHH] MaM’ATi ISl €T MAaTPHIIl CIIOYATKY OTOJIONIYETHCS BKa-
3iBHUK Jpyroro mopsiaka double **a, skuit mocwiaeThcs Ha MAacWB BKa3iBHUKIB
double*[7] (me 7 — po3mip macuBy). ITicas mbOro B MUK JUTSI KOXKHOTO PsAKa Ma-
TPHII BUIISETHCS 11O BICIM €JIEMEHTIB.

3BepTaHHs 0 €JIEMEHTIB JMHAMIUYHOI MaTPHUIIl 3A1MCHIOETHCS TaK CaMo, SK 1 J10
eneMeHTIiB ctatuyHoi Matpuiii —al[i][j].

Hapenemo mpukitan nmporpamMu 3 AMHAMIYHUM BHIIJICHHSM TaM’ST1 JJISI MaTPH-
111, PO3MIPHICTH SIKOT (MxN) BBOAUTH KOPUCTYBay. 3HAUCHHS €JIEMEHTIB I[i€] MaTpHIIi
3alOBHIOIOTHCS B IPOTpaMi BHUITAIKOBUMHU YUCIIaMU 3 fAiana3ony Big 1 mo 100 i BuBo-
TSTHCS Ha €KpaH.

Jns renepanii BumaakoBux uucen y MoBl C ICHye cheriaibHa (QYHKIS
rand (), sxa moBepTae MCEBIOBUIAIKOBE I[iJI€ YMCIIO Yy Aiana3oHi Big 0 10 BKa3aHOTO
3HaueHHs. [IpuMmipoM, KomMaHAa JUIsi HaJaHHS U 3MIHHIN TCEBIOBUIAIKOBOTO
sradenHs Big 0 10 99 Oyne Takoro:

int x=rand() % 100;

Tobto Bupaz rand()%n cdopmMye rceBIOBHUMAIKOBE IIJIE YHCIIO 3 MPOMIKKY
Bix 0 1o n-1. I[o6 oTpumaTH MCEBAOBUITAIKOBE unciio He Bijg 0 70 N, a 3 1HIIOrO
NpPOMIXKKY (mpumipom [a; a+n-1]), tpeba ckopucraTuck Bupazom rand()%sn+a.
[Ipuuomy, a Moke OyTH SK AOJAaTHUM, TaK 1 Big eMHMM. Hampukian, supas
(rand() % 31)+20 renepyBatume uucna Bix 20 g0 50, a Bupa3 (rand() % 101)-50
—uucna Big —50 mo 50.

[lepen BukopucTaHHsAM I1i€i GyHKIT TpeOa 1HIIaI3yBaT TeHEPATOp BUITA]I-
KOBHX yucen GyHKIiero srand () mis Toro, mobd KoXHOTO pa3y GopMyBaucs pi3Hi,
a He oJHI ¥ Ti caMi uncia. AprymerToM ¢yHKIii Srand () mMokHa 3a1aT QYHKIIIIO
time(), BUKJIMKaHy 3 HyJbOBUM BKa31BHHUKOM Tumy time t, sika moBepTae KUIbKICTb
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cexkyHz Bix 1 ciuas 1970 poky 1 THM caMuM 3aJla€ BHUITAJIKOBE 3€PHO JJIs TeHEparlii
gucen. Oynkuii rand() Ta srand() nponucani B 3arojoBHoMy ¢aiini <cstdlib>, a
time() —y ¢aiini <ctime>. Hanpukian, koMaHau
time t t;
srand((unsigned) time(&t));
for(int i1=0; i<10; i++) printf("sd\n", rand() % 100);
T€HEePYBATUMYTh MOCIITOBHICTh 3 10-TH BUTaKOBUX IiauX yncel Bia 0 g0 99.
[Toni6Ha KOHCTPYKITiS ISl JIMCHUX YKCeNT MOXKE OYTH TaKOIO:
srand(time(NULL)); // MoxHa 1 Tak: srand(time(0));
for(int 1=0; i<10; i++)
cout<<setw(4)<<setprecision(2)<<(rand()%100)/double((rand()%10))<<en
di;

[Tpukman mporpaMu 3 AMHAMIYHUM BUIUICHHAM IaM’sT1 JUIsl MAaTPUII BUMA-
KOBHX YHCEJ, PO3MIPHICTH SKOi (MxN) BBOJUTH KOPUCTYBAY:

#include <iostream>
#include <cstdlib>
#include <ctime>
#include <iomanip>
using namespace std;
int tmain(int argc, TCHAR* argv[])
{ setlocale(0,".1251");
srand (time(NULL)); // reHepauis BUNagKoBUX YUCEN
int m, n; // 3MIHHI [ pO3MipHOCTI MaTpuui
cout<<"BBegiTb pO3MipHiCTb MaTpuui 4Yepe3 npobin: "; cin>>m>>n;
// BWHaMi4yHe CTBOPEHHS MATPuUI OINCHUX YUCEST PO3MIPOM Mxn
double **a = new double*[m]; // N pagkiB matpuui
for (int i=0; i<m; i++) a[i] = new double[n]; // no m croBnuis
// 3anoBHEHHS MaTpuul BuNagkoBumu AinNCHUMM ymncnamy Big 1 pgo 10
for (int 1=0; i<m; i++)
for (int j=0; j<n; j++)
alil[j] = (rand() % 100 + 1) / double((rand() % 10 + 1));
// BMBELEHHS MaTpuLl
for (int 1=0; i<m; i++)
{ for (int j=0; j<n; j++)
cout << setw(4) << setprecision(2) << a[il[j] << " "
cout << endl;
}
for (int i=0; i<m; i++) delete [la[il; // 3BifbHeHHs gMHaMIYHOI
nam’sTi
delete []a;
system("pause>>void");

return 0;
}
BeeniTb po3MipHicTb MaTpuui 4yepes3 npobin: 3 7
34 0 4.3 12.7 -7.1 0.3 -5 9 -1
2 -9.4 1.5 6 123 -68 2.1 11 5.8

12 4.78 30 64  -0.45 5 3.9 3 12.1



74 Na6opaTtopHa po6oTa Ne 16

[Ipu BuBeneHHI 1€l MaTpulll Oys10 BUKOpUCTaHO MOJudiKaTop Setw, sikuit 10-
3BOJIMB 33JaBaTU IIHUPUHY (KUIBKICTh CUMBOJBHHUX IO3HUIINA) KOXKHOTO BHBEJIEHOTO
yucna. Tak, monudikatop setw(4) ayis Ko)KHOTO eJIeMeHTa BiJIBIB MAaKCUMYyM II0 4O-
TUPU TO3HULI, II0 TO3BOJMJIO BUPIBHATH MO CTOBHISIX €JIEMEHTH PI3HOTO PO3MIpY.
SIKIIO eeMeHT MaB MEHIIY, aH1’K YOTUPH 3HAKHU IUPHUHY, Iepe] HUM O0YJI0 BUBEACHO
npoOinu. Bukopuctanuii mpu BUBEIEHHI MaHImyssiTop setprecision(2) mo3Bosus
OOMEXHUTH KUIBKICTh 3HAKIB MICHS JIECATKOBOI KPAalKd MAaKCUMYM JBOMa 3HAKaMH.
Came ans ux 3aco6iB Oyno momydeHo ¢aiin iomanip, a JoKIagHO BOHU OyiH po3-
ISTHYTI B 1abopatopHiit podoti Ne 1.

Mpuknagu nporpam

Ipuxaanx 1. Beecty ninovncenbHy MaTpUiio 6x4 i CTBOPUTH HOBY MATPHIIIO
3 TUX PAAKIB BBEIEHOT MaTPUIIl, sIKI HE MICTSITh HYJIbOBUX €JIEMEHTIB.

Po3z¢’a3ox. Ha BimMiHy Bin BBe€HOI MaTpHIll, CTBOPIOBaHA MaTpHIlsl Oyze Tu-
HaMIYHOIO, OCKUTBKH KUIBKICTh 11 PSIIKIB 3a3/aieriip € HeBigoma. Jiis o04ucieHHs
KUTBKOCTI HYJIbOBUX €JIEMEHTIB KOKHOTO PsIKA OPraHi3yeMO THMUYACOBHI JOTIOM1XK-
HuMl MacuB . KiTbKICTh PSJIKIB CTBOPIOBAHOT MaTPHIll BU3HAYaTUMEMO SIK KUIBKICTh
HEHYJIbOBUX €JIEMEHTIB MAacHBY I' i y HOBY MaTpPHII0 OyJeMO KOIIOBAaTH JIMIIE Ti
PSIKU BBEICHOT, IS IKUX =0,

IIporpamunii Kox:

#include <iostream>
using namespace std;
int main()
{ system("chcp 1251 > null");

system("color FO");

int a[6][4], 1, j, rowc=0, k=0;

cout<<"BBegiTb MaTpuuw 3 6-TuM pagkKiB 1 4-X
cToBNuUiB: "<<endl;

int r[6]={0}; // r — MacuB KinbKOCTi Hy/IbOBUX E€/IEMEHTIB PAOKIB MaT-
pnyi

for(i=0; i<6; i++)

for(j=0; j<4; j++)

{ cin>>ali]l[jl;

if(a[i][j]==0) r[i]++;
}

for(i=0; i<6; i++) // 064ucneHHs KIifbKOCTI psAgKiB 6€3 Hy/iboBUX
e/IEMEHT1B

if(r[i]==0) rowc++; // r[i]=0 o03Hayva€e, wWo B i-My psAAKY HeMae
HyJs1iB

int **b=new int *[rowc]; // BugineHHa nam’ati gna auHamiyHoi mar -
pmyi b

for(i=0; i<rowc; i++) b[i]l=new int [4];

for(i=0; i<6; i++)

if(r[i]==0) // Akwo B i-My psgKy HyniB Hemae, Bifby-
BaETLCH
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{ for(j=0;j<4;j++) bl[kl[jl=alilljl; // koniwsaHHs pspka y HoBy
MaTPULIIo
K++; // 1 301nblieHHs 1HAEKCY psgka HOBOI mMaTpuui.
}
cout<<"\nMaTpuusa, B pAgKax KOl HeEMa€e HyNbOBUX eJie-
MeHTiB: "<<endl;
for(i=0; i<rowc; i++)
{ for(j=0; j<4; j++) cout<<b[i][jl<<"\t";
cout << endl;
}

// 3Bi/bHEHHA NamM’AT1 Bifg AMHaMi4YHOI MaTpuui
for(int i=0; i<rowc; i++)
delete [] b[i];
delete [1b;
system ("pause>>void");
return 0;

PesynasTatu pobotu:

[eeeaite ATPpHUE 2 6-TH pRAKiIE 1 4-x cToBEnuie:

23 F Sa &
-G & oo 45
33 78 g 4
iz 4 = Sa
| 5 3 & -7
58 F g F

MaTPpHMUA, B PAROKEXM AKOL HEMEE HYNBOBEWMXN EBNEMEHTIE:

33 78 g 4
iz 4 = Sa
58 F g F

Ipuxaan 2. Beectu matpuiio 3x7 AiMCHUX YKCeN Ta CTBOPUTH HOBY MaTpH-
110 3 TUX CTOBIIIIIB BBEACHOT MATPHIIL, K1 MICTSITh HYJIbOB1 €JIEMEHTH.

I[Iporpamuui xkox:

#include <iostream>
using namespace std;
int main()
{ system("chcp 1251 > null");
system("color FO");
double a[3][7]; int i, j;
cout<<"BBepgiTb MaTpuuiw 3 3-X pAOKiB 1 7-Mu
cTOoBMUiB: "<<endl;
for(i=0; i<3; i++)
for(j=0; j<7; j++) cin>>alillj];
int col=0; // col — KINIbKiCTb CTOBMUiB 3 HYJ/IbOBUMU €JIEMEHTaMn
int r[7]1={0}; // r — MacuB KiNbKOCTI Hy/IbOBUX €/IEMEHTIB CTOBIMLIB
mMatTpuli
for(j=0; j<7; j++)



76 NaBopaTtopHa po6oTa Ne 16

{ for(i=0; i<3; i++) // 064ucneHHs
if(al[il[j1==0) r[jl++; // kinbkocTi Hynis y cToBnyi Ta
if(r[j]!'=0) col++; // KINbKOCTI CTOBMLIB 3 HY/IbOBUMU €EJIEME-
HTamu
}
double **b=new double*[3]; // BugineHHs nam’arti
for(i=0; i<3; i++) // ona auHamiyHoi matpuui
b[i]=new double [col];
int k=0; // K — 1IHOeKc croBnys HoBoi Matpuuyi (3 HyJ/IbOBUMU efle-
MeHTamm)
for(j=0; j<7; j++)
if(r[j]'=0) // SKuwo B j-My cTOBNUl € Hyni, CKoniwBatu

{ for(i=0;i<3;i++) b[il[kl=al[ill[j]; // croBneub y HoBy MaTpu-
Lo
K++; // 1 301inbumTtn iHOEKC CTOBMUsS HOBOI MaTpuui
}
if(!col) cout<<"\nHemae CTOBMNUiB 3 HYNIbOBUMMK efleMeHTaMn";
else
cout<<endl<<col<<" cToBnui(B) 3 HYILOBUMU €efleMeHTaMn";
cout<<"\nMaTpuus, y CcTonBUAX SKOI1 € HYNbOB1 eJieMeH-
™M: "<<endl;
for(i=0; i<3; i++)
{ for(j=0; j<col; j++) cout<<b[i][jI<<"\t";
cout << endl;

}
for(int i=0; 1i<3; i++)
delete [] b[i]; // 3BifbHEeHHA nNam’aTi Bifg AuHaMiyHoi MaTpuui
delete [1b;
system ("pause>>void");
return 0;

PesynasTatu pobotu:

IEBEAi‘h MaATpHUE = 3-x pAakie i1 7-#d CTOBNUiE:

L5 7.0 & -7 2.0 38 -5
a8 5.8 5.7 & 12 -7 &
2.1 -5 23 & a8 4.8 41

5 cToBENUi{B} 3 HYABCEMMH BABMEHTIMH
MEBTpMUA, ¥ CTONEUAX AKSL £ HYABCEL BAEMEHTH:

LS & -7 2.0 -5
5] 5.7 & 12 5]
2.1 23 & & 41

Mpukaag 3. O6uncnUTH BUSHAYHUK (JIETEPMIHAHT) KBaJAPATHOT MATPHIIl PO3-
MIPHICTIO /X7, 3HAYEHHS /1 BBECTH.

Po36’s30k. OOUUCIIEHHS BU3HAYHUKA MATPUIl € TIONIMPEHOI0 33a1a4er0 BUIIO1
MaTeMaTUKU. 3BUYaiiHO Oe3 3HAYCHHS BU3HAYHUKA MAaTPHUIll HE OOINTHUCA TpHU
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pO3B’s3aHHI CKJIQJHUX CHUCTEM PIBHSIHBL. 3a JIOMOMOTOI0 JETePMiHAHTA BU3HAYAIOTh
HAsSBHICTh Ta €IUHICTh ICHYBaHHS PO3B'SI3KY CHUCTEM pPiBHSIHb. BaXXKO MEpeoLiHUTH
BaXXJIMBICTh YMIHHSI IPABUJIBHO 1 TOYHO 3HAXOJAUTH BU3HAUYHUK MATPHIll B MaTeMaTH-
11i. Metoau oOunciieHHs] BU3HAYHUKIB € TEOPETUYHO MPOCTUMHU, TIPOTE 31 30UIbIIECH-
HSIM PO3MIpY MaTpulll OOYUCIICHHS CTAlOTh JY>K€ TPOMI3IKMMU 1 BUMararoTh BeJIM4e3-
HOT yBaru i 6araro yacy.
JIist MaTpuIll Mmepuioro MOpsiIKYy 3HAYEHHS BU3HAYHHMKA JIOPIBHIOE €IUHOMY
€JIEMEHTY L11€1 MaTPHIIL: A= ‘an‘ =a,.
JIJ1s1 MaTpuIli Ipyroro mopsaky (2x2) 3HaueHHsI BUBHAYHUKA O0YMCITIOETHCS SIK:
A= ‘o =ay, Ay — Ay Ay -
11"y —dyp - Ay
ay Ay
JIns MaTpuilh ORI BUCOKUX MOPSIKIB (BHUIIE APYTOT0) 1n%7n BUSHAYHUK MOXK-
Ha OOYHMCIUTH, 3aCTOCYBABIIIM PeKYPCHBHY (hOpMYJy, SIKY I1lI€ HA3UBAIOTh PO3KJIa-
JAHHAM 10 PAAKY:

I
I
—~
[a—
\_ﬁ
+
~.
KN
~
<

—
a J

nl nn

ne M j — JIOaTKOBHH MIHODP 10 €JIE€MEHTa dj; — BU3HAYHUK MaTpUIll, OTPUMAHUN 3

BUX1JHOT BUKPECJICHHAM 1-r0 psifKa Ta j-ro CTOBIMIIS.
Hampuxnan, dopmyna oOGuucieHHs BU3HAUYHUMKA MATpUIl 3-TO TOPSAKY Mae
BUTJISIL
A1 Az A3
A= [Azy dzz Az =a, |
Ay, QAyy  Qyy

+ a-

a2 lf*1;‘:|

|ﬂ12 Ay
A3z Q3 :

Az Ay

To6T0, BU3HAUHUK TOPSIIKY 7 PO3KIAAAETHCS HAa JOOYTKH BU3HAUYHUKIB MOPSAAKY
(n—1) 1 xoeQIlieHTIB, IKUMHU € €JIeMEHTH psijiKa (CTOBII), IO SIKOMY PO3KJIaJaincs
MiHopu. OOUMCIeHI BU3HAYHUKH (72 — 1)-T0 MOPSIAKY OOYUCITIOIOTHCS PEKYPCHUBHO.

OnuH 3 HAWITBUAIIMX METOJIB MOJATae y TMpocTiii Moaudikamii metoay [aycca.
Jlotpumytourck MeToay I'aycca, 1oBUIbHY MAaTPHUIIO MOKHA PUBECTH 10 CTyIiHYAC-
TOrO BUIJISAY (BEPXHBOTPUKYTHOI MATPHIll), BUKOPUCTOBYIOUM JIMILE JABI omneparii
HaJl MaTPUILICIO — MIEPECTAHOBKY JABOX PSIJIKIB 1 JOJAaBaHHS J0 OAHOTO 3 PSJIKIB MaTpHIIi
HIIIOTO psiKa, TTOMHOKEHOTO Ha JIOBUIbHE YHUCIIO. 3 BJIACTUBOCTEH BU3HAYHUKA BH-
IUTMBAE, 1110 Jpyra orepallisi He 3MIHIO€ BU3HAYHUKA MATPHULIl, a Meplia JUIIe 3MIHIOE
Horo 3HaK Ha MPOTH-
JeXHUN. BusHayHuK
MaTpHIll, TPUBEAEHOT

g5 BusHaunuk matpuyi Ml = O x

JapaiTe posmip KEaOPaTHO! MaTRMLI 3

. [MpwiHATA po3Mip MaTDHU)
10 CTYIIHY4aCTOrO : |:u.-1 po 2 P! B | DEYMcIMTA BMSHIHHWE |
. BEMTE MATDWLED S0o BMN3DKOEHMM \
BUITIIY, AOPIBHIOE CHOPWCTAEATECE KHOMKOW ANA YACTEMIA MeTon l'aycca Pexypcnstiil
Il06yTKy eJIEMEHTIB Ti SENOBHEHHA BMNAQKOBUMI YACTEMM |?5 | |75 |
JiaroHaii, OCKUJIbKH 5 5 3
BOHa € TPHUKYTHOIO. 9 -5 -2

Meron T'aycca o6um- | [0 |1 o
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CJICHHSI BU3HAYHUKA T0OPE MPAITIOE TSl MATPHUIIh OPSIAKY BHUIIE 3 Ha 3.

Jlani y mporpaMHOMY KOJIl HaBeJIeMO 00U IBa METOIM OOYUCIICHHS BUSHAYHUKA
y BUIUISIA1 OKpeMUX (DYHKIIIH: iTepaTUBHUN MeToa ["aycca 1 peKypCHBHUM METOM PO3-
KJIQJaHHSI 110 PAKY.

I[Iporpamuuii xkox:

private: System::Void buttonl Click(System::0Object”
sender,System: :EventArgs”™ e)

{

int n = Convert::ToInt32(textBox1l->Text); // Po3Mip kBapgpaTHOl
MaTpuy il

if (n <= 0)

{ MessageBox: : Show( "HekopeKkTHe 3Ha4eHHs ! BBeqiTb HOBMM PO3Mip KBappaTHOIL
MaTpuui");

return;

}

else

{

dataGridViewl->Rows->Clear(); // OuncTtutu (BUOanuTu) pAOKK.

// 3pobuTtn BUOMMMMKM eneMeHTM Ha ¢opMi (npu CTBOPEHH1 GopMM Yy LMUX

button2->Visible = true; button3->Visible = true; // enemeHTiB
byno

dataGridViewl->Visible = true; // "BVMMKHEHO" BNacTMB1CTb BUOUMO-
CcTi).

label2->Visible = true; label3->Visible = true; 1label4->Visible =
true;

textBox2->Visible = true; textBox3->Visible = true;

dataGridViewl->ColumnCount = n; // KinbkKicTb CTOBMLUIiB.

// "BWMKHYTK" pexuM aBTOMaTUYHOIrO [OOfaBaHHA PAOKiB.

dataGridViewl->AllowUserToAddRows = false;

dataGridViewl->ColumnHeadersVisible = false; // lpubpatn $pikco-
BaH1

dataGridViewl->RowHeadersVisible = false; // cToBneub i psa-
OOK.
// 3aua-|-|/| Wwmpw - o5 BuzHadHuk matpuui MNxM - B X
HY KO)KH(_) roc T OBM- 3anaiATe posmip KE3OPaTHOI MaTPML
ua 50 nikcenis. :
. . [MpriAHATH posmip MaTPKU | DAYACIIATA BUZHEYHIK |
fO r ( int1=0 ; Beegime matpuwo abo s
i<n ’ i++) CKOPMCTAATECH KHOMKOK ANA BH._H,:?E:E:MH Meron laycea Pexypcys i
dataGridViewl- SANOBHEHHA BUMEQKOEMMIA YMCTIEMIA |22:i51 & | |2‘2481 5 |
>Columns[i]- 0 66 |1 6 3 o 15
>Width = 50; 8 |2 7 o5 e 0 |4
dataGridViewl- 7 | E ' 0 |2 0
>Rows->Add(n); 1 E 0 E 0 0z |5
// BcTaBuTh n pap- | [s 02 |0 2 1 |7 3
K1B. 0 |2 -7 0 1 |2 0
-3 1 -2 |15 ) -1 i)
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dataGridViewl->Height = n * 21 + 10; // 3apaTtu noTpibHi BuMcCOTy
i

dataGridViewl->Width = n * 50 + 10; // WAPUHY eneMeHTa
dataGridView.

}
}

private: System::Void button2 Click(System::0Object” sender,
System: :EventArgs”™ e)
{
int n = Convert::ToInt32(textBox1l->Text); // Po3Mip kBagpaTHOl
MaTpuy i
Random™ z = gcnew Random();
for (int 1=0; i<n; i++)
for (int j=0; j<n; j++)
dataGridViewl->Rows[i]->Cells[j]->Value=Convert::ToString(z->Next(-
10,11));
}
double detGauss(double **a, int n)
{
int i,j,t,k,p=0; double d;
for (i=0; i<n-1; i++)
{ t=1;
while (a[i][i]==0)
{ for (3=0; j<n; j++)
{ d=alilljl;
ali]l[j] = ali+t][j];
ali+tl[j] = d;
}
p++;
t++;
}
for (k=i+l; k<n; k++)
{
d = a[k][i]/ali][i];
for (j=0; j<n; j++)
alkl[j]l -= alil[j1*d;
}
}
d = Math::Pow(-1,p);
for (i=0; i<n; i++) d*=a[il[il];
return d;

}
double detR(double** a, int n)

{
int i,j; double d=0, **matr;
if (n==1) d=a[0][0];
else
if (n==2) d=a[0][0]*a[1l][1]-a[0][1]*a[1][O];
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else
{
matr = new double*[n-1];
for (i=0; i<n; ++i)
{
for (j=0; j<n-1; ++j)
{
if (j<i) matr[jl=aljl;
else matr[jl=alj+1];
}
d += Math::Pow(-1, (i+j)) * detR(matr,n-1) * a[i]l[n-1];
}

delete[] matr;

}

return d;

}
private: System::Void buttond4 Click(System::0Object” sender,

System: :EventArgs™ e)

{

int i,j,n = Convert::ToInt32(textBox1l->Text);// Po3Mip kBagpaTHOl
MaTpuULi

double **a=new double *[n]; // BupineHHa namM’ati pgnga guHaMiyHOl Ma-
Tpuui a

for (i=0; i<n; i++) a[i]=new double [n];

for (1 =0; 1 <n; 1+)
for (j =0; j <n; j+)
al[i][j] = Convert::ToDouble( dataGridViewl->Rows[i]->Cells[j]-
>\alue);
textBox2->Text
textBox3->Text

}

(detR(a, n)).ToString();
(detGauss(a,n)).ToString();

[UTaHHA ANA CAMOKOHTPOSIO

1) BubOpatu npaBuiibHE OTOJIOMICHHS JUHAMIYHOT MaTPUIll Sx4 IUINX YHUCeN:

a)int a[5][4]; b) int *a[5][4];
c)int *a=new int [5][4]; d) int **a=new
int*[5];

for(int 1=0; i<5; i++) a[i]=new int [4];
e) int **a=new int *[4];
for(int i=0; i<4; i++) al[il=new int [5];
2) BubOpatu nmpaBWIbHUI BapiaHT 3BUIBHEHHS IMaMm’ STl BiJl JUHAMIYHOI MaTpH-
Il a 3 5x4 1Inx eIeMEHTIB:
a)delete a[5][5]; b) delete a[ll]; c)delete []1[]a;
d)for(int i=0; i<5; i++) delete [] alil;
delete []a;
epfor(int i=0; i<4; i++) delete [] al[i];
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delete []a;

IlabopaTtopHe 3aBAaHHA

1) ¥ mporoxkoui 1abopaTopHOi poOOTH JaTH BiAMOBII HA KOHTPOJIbHI ITUTAHHS.
2) V npoTtokoi 1abopaTopHOi poOOTH CKIIACTH CXEMY aJITOPUTMY 1 HAIUCATH

nporpamy MoBoro C++ miis po3B’s3aHHS IHIWBIAyaJdbHUX 3aBIaHb 3 ONPAIFOBAHHS
JIBOBUMIPHUX MAaCHBIB 3 BHUIUJICHHSIM JUHAMIYHOI maMm’sTi (3aBAaHHsA BUOpaTu 3

TalJI

.16.1).

3) CtBopuTH Ha KOMIT IOTEpl MPOrpaMHi MpoeKkTu y cepepoBuill Visual C++

JUTSI peatizailii HamucaHuX MporpaM. 3aHeCTH Pe3yIbTaTH OOYUCIICHD JI0 TIPOTOKOITY.

Tabnuys 16.1

B‘]:;' InguBinyanabHe 3aBAaHHs
1 |BBectr Matpuirio 10x3 HifiCHUX YKCEN i CTBOPUTH HOBY MATPHIIIO 3 THX PAIKIB
BBEJICHOT MATPHIIL, SIKi HE MICTATh B/’ €EMHHUX €JICMEHTIB
2 |BBecTH IUIOYHCETbHY MATPHITIO 3X9 1 CTBOPUTH HOBY MATPHIIO 3 THX
CTOBMIIIB BBEACHOI MATPHIIL, K1 MICTSTh APHI €JIEMEHTH
3 |BBecTu MaTpuIo 9x3 MiCHUX YHUCEI i CTBOPUTH HOBY MATPHIIO 3 TUX PSIKIB
BBEICHOT MATPHIII, SAKI MICTATh €JIeMeHTH Jiiie B niana3oHi [50, 100]
4 |BBecTH LIIOYUCETBHY MATPHUIO 3X8 1 CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBIIIIIB BBEJCHOT MAaTPHIII, K1 MICTSITh €JIEMEHTH, KpaTHi 3
5 |BBectu nijourceabHy MaTpuiro 10x3 i CTBOPUTH HOBY MATPHIIIO 3 TUX PSAKIB
BBEJICHOI MaTPHIII, SIKI MICTSITh X04a O OJIMH €JIEMEHT — JIBIMKY
6 |BBectu MaTpuIno 3x9 MiCHUX YHUCEI i CTBOPUTH HOBY MATPHIIO 3 TUX CTOBII-
I1iB BBEJICHOI MATPHIIi, SKi HE MAIOTh eJeMeHTH MeHT 10-TH
7 |BBecTH LIJIOYHCEIbHY MATPHUIO 8X3 1 CTBOPUTH HOBY MATPHIIIO 3 TUX PSAKIB
BBEJICHOT MATPHIII, Kl MICTATh Xoua 0 0MH ejeMeHT, kpatHuii 100
8 |BBecTH IiIOYKCENbHY MATPHIIIO 5X9 i CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBMIIIB BBEJCHOI MATPHIII, K1 HE MICTSTh )KOJTHOTO enemenTa 10
9 |BBecTH mijIOUMCETbHY MATPHUITIO 9X5 1 CTBOPUTH HOBY MATPHIIIO 3 TUX PSIKIB
BBEJICHOI MAaTPHIIi, SIKi HE MICTSTh IMApHI €JIEMEHTH
3akinuenns maon. 16.1
BJ:;. InauBinyasbHe 3aB1aHHA
10 BBectu Matpuio 3x6 MIMHCHUX YKMCEN i CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBMIIIB BBEJCHOI MATPHIIL, SIK1 MICTSTh BiJl EMHI €JIEMEHTH
11 |Beecrtu 1imouncenbay MaTpuiio 10x4 i CTBOPUTH HOBY MATPHIIO 3 THX PSIKIB
BBEJICHOI MAaTPHIIl, SIKi MICTSITh €JIeMeHTH, KpaTHi 10
12 Bectu matpuiro 4x9 miiiCHUX 4YKCes i CTBOPUTH HOBY MAaTPHIIIO 3 THX
CTOBIIIIIB BBEACHOT MaTPHIIL, K1 MAaOTh eJ1eMeHTH Oubii 3a 100
13 BBecTu mimouncensHy MaTPUIO 8x4 1 CTBOPUTH HOBY MATPHIIIO 3 THX
PSAZIKIB BBEJIEHOI MATPHUIII, SIKI HE MICTSATh KOJHOTO eJeMeHTa S uu 25
14 |Bectu matpuirio 3x10 ailiCHUX YMCET i CTBOPUTH HOBY MATPHIIIO 3 THX

CTOBIIIIIB BBEACHOI MaTPHIIl, SIKI MAaIOTh €JI€MEHTH 32 MOAYJIEM MEHII 7-MU
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15

BBectu ninouncenbHy MaTpuIio 7x3 1 CTBOPUTH HOBY MATPHUIIO 3 TUX PAIKIB
BBEJICHOI MaTPHIIL, SIKI MICTATh X04a O oauH eneMeHT — 7 abo 13

16

BecTu minouncensHy Matpuilto 4x10 1 CTBOPUTH HOBY MaTPHITIO 3 TUX
CTOBMIIIB BBEACHOI MATPHIIL, K1 MICTSATh X04a O OAMH €JIEMEHT — OJTUHUITIO

17

BBectu maTpuiro 8x3 MIHCHUX YUCEN i CTBOPUTH HOBY MATPHIIIO 3 TUX PSIKIB
BBEJICHO1 MaTPHIIi, K1 HE MICTSATh €JIeMEHTIB OuabIux 3a 100

18

BBectu 1igouncebHy MaTpuIio 4xX9 i CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBIILIIB BBEICHOI MATPHIIL, SIKI HE MICTSITh €IeMEHTH, KpaTHi 10

19

Beectu MaTtpuiro 9x5 AiiicCHUX 4Kces 1 CTBOPUTH HOBY MATPHINIO 3 THX PSIIKIB
BBEJICHOI MAaTPHIIl, SIKi MAIOTh €JIEMEHTH MEHIII S5-TH

20

BBectu 1igouncebHy MaTpuiio 4xX9 i CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBIIIIIB BBEJACHOT MaTPHII], K1 MICTSITh X0ua O 0JIMH ejeMeHT 2 abo —1

21

BBecTH 1i0YUCENIbHY MATPHUIO 7X3 1 CTBOPUTH HOBY MATPHIIIO 3 THX
PSAJIKIB BBEJIEHOT MaTPHIIi, SIKI HE MICTSTh KOJHOTO eJIeMeHTa 7

22

BBectu ninouucenbHy MaTpuiio 4x8 1 CTBOPUTH HOBY MAaTPHIIIO 3 THX
CTOBIIIIIB BBEACHOI MaTPHIIl, SIKI MICTATh HENApPHI €J1eMEHTHU

23

Beectu marpuirto 10x3 gificHMX 4uCell 1 CTBOPUTH HOBY MATPHUIIO 3 TUX PSIIKIB
BBEJCHOT MaTpPHIli, SIKI HE MalOTh €JIEMEHTH 32 MOJIyJIeM MeHIIi 3a 9

24

Brectu marpuito 3x8 MiMCHUX YKCEN 1 CTBOPUTH HOBY MATPHIlIO 3 TUX CTOBII-
111B BBEJICHOI MaTPHIIi, SIK1 HE MICTSITh eJeMeHTH 3 aianazony (10, 20]

25

BBectu niouucenbHy MaTpuiio 8x3 1 CTBOPUTH HOBY MATPHIIIO 3 TUX PAIKIB
BBEJICHOI MAaTPHIIl, SIKI HE MICTSITh €JICMEHTH, KpaTHi 3

26

BBectu matpuito 5x9 MiiCHUX YKCeN 1 CTBOPUTH HOBY MATPHIIO 3 TUX CTOBIIIIB
BBEJICHOI MAaTPHIII, SIKI MICTSITh €JICMEHTH, JIHCHA YAaCTHHA SIKUX JTOPIBHIOE ()

27

BBectu minouucenbHy MaTpuIio 7x4 i CTBOPUTH HOBY MATPHITIO 3 TUX PSIKIB
BBEICHOT MATPHIIL, SIKI HE MICTSITh HETMIApHI CJIEMEHTH

28

BBectu ninouncensHy MaTpuIio 3x9 i CTBOPUTH HOBY MAaTPHIIIO 3 TUX CTOBIIIIIB
BBEJICHOT MAaTPHIIi, SIKI MICTSITh X04a O OJMH €JIeMeHT, KpaTHuii 20

29

BBectu Matpuiro 7x5 MIHCHUX YUCEN 1 CTBOPUTH HOBY MATPHIIIO 3 THX PSIIKIB
BBEJICHOI MAaTPHIIl, SIKI HE MICTSITh €JICMEHTH, JIHCHA YaCTHHA SIKUX JTOPiBHIOE ()

30

BBecTH 1i0YHCENIbHY MATPHUIO 5X9 1 CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBIIIIIB BBEACHOT MATPHIIL, K1 HE MICTATh *OJHOTrO enemenTa 11 abo 22
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PoboTta 3 CUMBONbHUMUW AAHUMM

Merta po6oTn: HaOyTH NMPAKTUYHUX HABUKIB TPOrPAMHOTO OMPALIOBAHHS CUM-
BOJIbHUX JJAHUX.

TeopeTuyHi BigOMOCTI

CumBONbHUA TMN AaHuX y C++

CuMBOIaMH BBaXKAIOTHCS: BEIMKI W MaJli JIATUHCHKI JITepH, BEIUKI W Mal Jii-
TepH KUPWIUL, Iudpu, mpodit, po3ainosi 3uaku (., "', "', "', "', "Y', '), 3Haku apud-
metnuHux gii (‘+, -, ¥, '/, '="), cmy:x00Bi CUMBOIH, 110 BIAMOBIIAIOThH KIIaBilIam
Enter, Esc, Tab Tomo. ¥ C++ 3Ha4eHHS CUMBOJIbHUX KOHCTAHT 3aMUCYIOTHCS B OJIH-
HapHux jankax: '3, 'f, '+, '%'.

Icnye enuHUN MiKHApOIHUM cTaHaapT — Tak 3BaHa Taoswmis ASCII-xomis
(American Standard Code for Information Interchange — amepukaHcekuii cTangapT-
HUW Kox Jisi oominy iHpopmariero). CumBonu ASCII marote koau Big 0 mo 127,
TOOTO 3HAYEHHS MEPIIOi MOJOBUHU MOXJIMBUX 3HaYeHb OalTa, Xoua 4acTo KOAamMu
ASCII HazuBaroTh BCro Tabauio 3 256 cumpoiB. Ilepmri 128 ASCII-koniB € eauH1
JUISL BCIX KpaiH, a Koau Bif 128 10 255 Ha3uBarOTh PO3MIMPEHOI YACTUHO TAOIHIT
ASCII, ne 3anexHO Bl KpaiHHM PO3MIIIYEThCS HAI[lOHAIBHUM andaBiT 1 CUMBOIH
nceBgorpadiku. Y pizHux Bepcisix C++ Koau CHMBOIIB HaIl[lOHAJIBHOTO aigasiTy
MOKYTh MaTH pi3H1 3HAYEHHS.

CumBonbauii Tun y C++ 3Betbes char. Hanpuknaza, npu orosiomneHHi 3MiHHIX

char c, s, g;
B OIEPATUBHIN MaM’sTi JJIsl KOXKHOT 3 IIUX TPhOX 3MIHHUX Oy/i€ BIJIBEJACHO IO OJTHOMY
OaiiTy. Komu cuMBOJIbHI 3MiHHI HaOyayTh MEBHUX 3HAYEHb, TO KOMIT IOTEP 3aIuIIIe B
nam’aTh HE caMi CUMBOJIH, a iXH1 Koju (y BUIJISAII UIMX yKcen). Hanpukiian, 3aMicTh
nitepu 'A' 30epiratumeThes ii koa 65. ToMy, KO TPUCBOITH CUMBOJIBHIN 3MIHHIN
neBHe I1ij1e unciio, To C++ crpuiiMme oro sik koa cumBoy 3 Tadbsuiri ASCII-koniB.

CuMBOJIM MOKHA MOPIBHIOBATU. BUIbIIMM BBaXa€ThCsl TOW CUMBOJI, Y SKOTO
KoJ € OuibIuuid, To6TO cuMBOJ, po3MimieHnit y tadbmuii ASCII-koxiB mi3uime. Ha-
npukiaf: 'a' <'h','A' <'a'.

Crenugixa MmoBu C++ MpH ONpaIioBaHHI CUMBOJIBHUX JIaHUX TOJISATAE B TOMY,
10 32 3aMOBUYBAHHSIM THUII € 3HAKOBUM, TOOTO 30epirae 3Hau€HHs KOJIB CHMBOJIIB
Bim —128 mo 127. Ilpu yomy Bia’€MHI 3HaYEHHS MAlOTh KOJHM PO3MIMPEHOI YAaCTHHH
tabnuui ASCII. Hactynuuii ¢parMeHT nmporpaMHOro KOy TO3BOJHTH MOOAUUTH SIK
C++ iHTEpIpEeTY€E CUMBOJIM KUPUITHUILIL:

setlocale(LC ALL,".1251");

for (int i='A'; i<='q'; 1i++)

{ 1f(1i%8==0) puts("\n");
printf("sc = %31 ", (char)i, 1i);

}
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®yHKuii Ans po6oTn 3 cMMBONamu

VY C++ icHy10Th crienialibHi PYHKIT 111 pOOOTH 3 CUMBOJBHUMHU JTAHUMHU.

DyHKILis IIpu3HavyeHnHst

tolower () |moBeprae CHMBOJI Y HUGKHBOMY PETICTpi

toupper () |moBepTae CMMBOJI Y BEpXHBOMY PETiCTpi

HactymnHi QpyHKIIT epeBipsitoTh HAJIEKHICTh CUMBOITY 0 MHOKHUHH:

isalnum() |marunacekux mitep i mudp ('A'—'Z','a' —'Z,'0'-'9")
isalpha() |maruncekux mtep ('A'—'Z', 'a' —'7")

iscntrl()

KepyBaJgbHUX cUMBOTIB (3 Komamu 0..31 i1 127)

isdigit()

qu)p (VOV _ '9')

isgraph()

BHJIMMHMX CHMBOJIIB, TOOTO HE € BiITOBIIHUMM KiaBimaMm Esc, Tab To1o

islower() |maTtuHCHKHUX JiTep HUKHBOTO pericTpy (‘a’ — 'z')

isprint () |npykoBanux cumsosiB (isgraph() + mpoo6in)

isupper () |aitep Bepxunoro perictpy ('A'—'Z")

ispunct() |3nakiB myHKTYyaIIil

isspace() |cumBoIiB-pO3ILTIOBAYIB

Ilpumimka. Bumesa3zHaueHi QyHKIT MEpeBIPKU W MEPETBOPEHHS PETiCTPy
MpAaIiOI0Th JIMIIE 3 JATUHChKUMU JiiTepamu. Cripoba BUKOpHUCTATH L1 (PYHKINT AJIs
CUMBOJIIB KUPWINLI CHIPUYMHUTH BUBEJCHHS MMOBIIOMJICHHS PO NOMUIIKY. Tomy s
po0oTH 3 JNiTepaMu KUPUIIUII CIIiJi BUKOPUCTOBYBATHU MEPEBIPKY HAJIEKHOCTI CUMBO-
Jy 10 BIANOBITHOTO CUMBOJIBHOTO MPOMIXKKY, a JIJIsl IEPETBOPEHHS PETICTPY — 3MEH-
IICHHS Y4 TO 30UIBIICHHS KOAY CUMBOJIY Ha PI3HHUIIO KOMIB MK BEJIUKUMU Ta MajH-
MU JTiTepaMu (7151 OUTBIIOCTI JIiTep BOHA CTAHOBUTH 32).

Y C++ panku po3risiatoTh SIK MAacHUBH, €JIEMEHTH SIKOTO MAalOTh THUI char.
Psimox Moske MICTUTH CUMBOJIU JIiTEp, HUQP 1 CIIeHIAIbHUX CHUMBOJIIB, K1 3aMUCYIOTh
y NOJBIMHUX Jankax. IM’s psa/ika € KOHCTAHTHUM BKa31BHUKOM Ha MEpIIUiA CUMBOJ.
Hywmepariisi cumBoitiB y psaaky nounHaetses 3 0. OcTaHHINM CUMBOII psiika — CITy»k00-
BHI CHUMBOJI, TaK 3BaHUM, 3aBepIiaibHUN HYJIb-cUMBOI '\0', SIKMIl € 03HAKOI KIHIIS
psanka. [Ipu orosoiieHH1 psiika Ciiji BKa3aTH MaKCUMaJbHY KUIBKICTh CUMBOJIIB, SIKI
OynyTh 30epiraTucs y psiiky, pyu YoMy CJIiJl BpaXOBYBaTH HASIBHICTh HAPUKIHII PSII-
Ka HyJIb-TepMIHATOpA 1 BIIBOJAUTHU JAOAATKOBHM OalT JJIs1 HHOTO:

char s[10]; // Psgook s mMoxe MicTutu go 9-Tu CUMBOJ/IIB
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Psanox mpu orosomieHHi MOXHa 1HIIIaNi3yBaTh MOYATKOBUM 3HAUEHHSM, Ha-

NPUKIIA]] TaK:
char s[10] = "abcdef";

[Tpu 11boMy TIepIIi HIicTh CUMBOJTIB PsiKa HAOYyTh 3HAYE€HB KOJIIB 3a3HAYCHUX
CHUMBOIIIB, a pelTa YoTupu cumMBosu — 3HadeHHs \0'. Jlo pedi, K10 psSIOK MPH OTo-
JIOIICHH1 1HIL1AI3YEThCS, TO 30BCIM HE 00OB’SI3KOBO BKa3yBaTH MO0 PO3Mip B KBa/I-
pPaTHHX JYXKKaX:

char s[] = "abcdef";

[Tpu oMy pO3Mip psifIKa BU3HAYAETHCS AaBTOMATUYIHO, & B KIHEIIb PSAJIKA JIOTH-

cyerbest cumBoat '\0'.

BBeaeHHA-BUBEAEHHA CUMBOSIbHMX AaHUX

Jl1sl BBeIeHHSI OTHOTO CHUMBOJIY B KOHCOJII icHye (yHkiis getch () 3 6i6:mio-

TeKu conio.h.
char ¢ = getch();
getch();

Ockinbku 151 QYHKIS MPU3YIHHIE BUKOHAHHS MPOrpaMu i OUiKye Ha BBEJICH-
HSl CUMBOJIYy, TOOTO Ha HaTHMCHEHHs Oy/b-sKO1 KJaBilli, ii T0BOJII 4YacTO BUKOPHCTO-
BYIOTh HAIPUKIHIII KOHCOJBHUX Iporpam nepex return 0, mo6 mpu3ynuHATH Npo-
rpaMy i HaJaTH KOPUCTYBauy MOXKIIMBICTb TPOYUTATH PE3YIbTATH.

Jliisi BBe/leHHs1 i BUBeJIEHHsI PSIIKIB Y KOHCOJII, KpIM Bke 3HalioMux Bam mo-
TokoBHX KomaHj C++ cin>> ta cout<< (3 6ibmioTreku iostream.h), BukopucToBy-
101h C-pynkiii gets/puts ta scanf/printf (3 6i6mioreku stdio.h).

1) Cnenmdika mOTOKOBOI KOMaHIW BBEIEHHS C1nN>> mojisrae y ToMy, 10 BOHA
BBOJIUTH TOCIIIOBHICTh CUMBOJIIB JI0 TEPIIOTO MPOoOiTy abo IHIIOTO PO3AUIIOBAYA,
TOOTO IO KOMaHy HEJJOPEYHO BUKOPUCTOBYBATH TSI BBEICHHS PEUeHb 3 TIPOOiTaMHu.

2) ®yukiis puts(S) BUBOAUTH PSAAOK S HA €KpaH, 3aMIHIOIOYH HYJb-CHMBOJ Ha
Enter.

3) @yukiis gets(s) 3untye CUMBOIHM 3 KJIaBiaTypH 10 TIOSIBU CUMBOJTY TIepeBe-
TIeHHS psAfKa Enter 1 3amUCye X y psAAOK S (BIacHe CUMBOJ Enter MO psinka HE T0JTyda-
€THCS, a 3aMICTh HHOTO 3aMMUCYETHCS HYJIb-CUMBOJT ), HAPUKIIA/T;

const int n=80;
char s[n];
gets(s);
puts(s);

3amicth QyHKITIT gets () BBaxkaeThes OLIBIIT OS3MEUHUM 3aCTOCOBYBATH (DYHKITIFO
gets s(), ockiibky BOHA JO3BOJISIE KOHTPOJIOBATH KITBKICTh 3UUTYBAaHUX CUMBOJIIB:

gets s(s);
gets s(s,80);

4) dyukiii opmarHoro BBeieHHsA-BuBeaeHHs scanf ta printf marors cxoxwuii
dbopmart i 103BOJISIOTH BBOJIUTH HE JIUIIE PSIIKH, & ¥ YUCIIOBI JaHi, 3aJIeKHO BiJT BKa-
3aHOTO (hopMaTy:

scanf (<gpopmam>, < cnucox 3miHHUX>);
printf (<¢popmam>, <cnucok sminnux>);
ne: gopmam — panok crnenudikaropiB hopmaty y moaBiHUX jgankax. Haibuibm
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MOIMUPEHUMH CTIeU(DIKATOPAMH €: %S — JUTsl psAJIKA CAMBOJIIB; S1 — TS IILITAX

yucer, %t — s niicanx gucen y gikcopanomy dhopmari;

CNUCOK 3MIHHUX — TIOCTIAOBHICTh PO3JIVICHUX KOMaMU 3MIHHHUX, 3HAUCHHS

SIKMX BBOJUTHLCS a00 BUBOISATHCS.

Tak, pynkmis printf("PesynbTtaTt: ", str) BuBomuTh psgok Str, a ¢pyH-
kimis scanft ("%s %1", str, &kol) BBoauTh 3HaUEHHS psmaka STr i 11101 3MIHHOT
kol.

Jlst poOOTH 3 psAKAMU ICHYIOTh CIIeliaibH1 (PYHKIIIT, Cepe]l TKUX:

strlen(s) — oOuncieHHs TOBKUHM PAIKA S (HYJIb-CHMBOJ HE BPAXOBYETHCH);

strcat(sl, s2)— npuemnHaHHs psaKa S2 10 KiHIS psajaka S1.

[Hm ¢yHKuii 1yt podoTH 3 psiikaMu OyAyTh pO3TJSIHYTI Y HACTYIMHIN Jaboparo-
pHiii poOOTI.

BcraHoBneHHA MOBHMX CTaHAAPTIB

[le ommiero ocobnmpicTio Visual C++ € Te, M0 B KOHCOJIBHOMY PEXHMI II0-
PI3HOMY 1HTEPNPETYIOThCS Koau po3imrpeHoi yactuau Tabmuii ASCII nis BBegeHHX
CHMBOJIbHUX JIaHWX 1 HaOpaHOTO y Mporpami TEKCTy. | came TOMy TEKCT KUPHIIHIICIO
(YKpaiHChKOIO a00 POCIHCHKOI0 MOBOIO) B KOHCOJII BUBOAUTHCS Y BUTJISA1I abpakanadpu.
JInist BU3HAUEHHsI MOBHOTO CTaHAapTy (KpaiHa abo perioH i MoBa) mpu poOOTi 3 pO3IIHU-
pEHMMH CUMBOJIaMU icHYe crietiianbaa pyHkiis setlocale() 3 6i6motexku Locale. h,
dopmar siKoi Ma€ BUTIIA;

char *setlocale(int type, const char *locale);
ne type — aprymeHT, sikuii BKa3ye Ha Te, AKi came JaHi MOBHOTO CTaHAAPTY CIII 3Mi-
Hutu: LC ALL — yci; LC_ MONETARY — ¢opmar rpomoBux 3Hauenb; LC NUMERIC —
(dhopmar 4UCIOBUX 3HAYEHB 3 JECATKOBOIO TOUKOI abo komoro; LC TIME — dopmar
JIaTy 1 9acy TOIIO;
locale — aprymeHT, sikuii 3a/1a€ MOBHUM CTAaHAAPT Y BUTIIAII PsijiKa 13 3a3HAYCHHSIM

MOBH, KOJy KpaiHu 1/ab0 KomoBOi CTOpiHKM y  (opmarti: "<Mo-
Ba> <KpalHa>.<kofoBa CTOpPiHKa>", mpu 4oMy BCi TPH CKJIQJOBI 3a3HA4YaTH HE
000B’I3KOBO. Hanpuknan, KOMAaHI1 setlocale(LC ALL,".1251");

setlocale(0, "Ukrainian.1251"); setlocale(0, "Ukrainian Ukraine.1251") i
setlocale(0Q, "uk-UA.1251") nns Ykpainu € Totoxaumu, a s CIITA ToToXHH-
MU € BUKOPHUCTaHHS KOMAaH/I setlocale(0, "English");
setlocale(LC ALL,"English United States.1252") i setlocale(LC ALL,
"en-US"), mpu yomy miepmia 3 Gopm € HAHOUTBITT PEKOMEHIOBAHOIO.

HaGip nocTynHux iME€H MOBHHX CTaHIApTIB, Ha3B MOB, KOJIB KpaiH 1 KOJOBUX
CTOPIHOK MO)XHa MoOauuT 3a [HTepHeT-mocuiaanHsaM: http://msdn.microsoft.com/ru-
RU/goglobal/bb896001.aspx. ITpumipom, ¢ynkmis setlocale(0,"French Cana-
da.1252") BcTaHOBIIOE MOBHMI cTaHAapT "dpaniry3pkuii (Kanama)" 3 komoBoro cTopi-
HKOIO 1252.

SIKIo B SIKOCTI 3HAYEHHs KOIOBOI CTOPIHKM aprymenty LOCale Bkasaru
" .0CP", T0 BCTAaHOBITIOBATUMEThLCS KOJIOBA CTOPIHKA 32 3aMOBYYBaHHSIM.
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Ockinpku MoBa C++ omparibOBye€ CHMBOJ SIK OJJUH OAWT, TO Cripo0a BCTAHOBJICH-
Hs kK0,10B01 cTopiHku UTF-7 un UTF-8, siki moTpeOyroTh JaBa OalTH AJIs1 KOKHOTO CUM-
BOITY, 3aBEPIIUTHCS TTIOMUIIKOIO.

®ynkiis setlocale() moBeprae BKa3iBHUK Ha PSIOK, acoIliiioBaHWU 3 Iapa-
MetpoM type. [Ipyu BUHUKHEHHT TOMUIIKU (YHKIIISI TOBEPHE HYJILOBUM BKAa31BHUK.

Posrisinemo Ha npukiaal JOUUIBHICTh MOYEPrOBOI0 BUKOPUCTAHHS PI3HUX KO-
nyBanb (komanau setlocale(0,".1251") i setlocale(0,".0CP")) y nporpamuo-
My KOJ1 JJIsl KOPEKTHOT'O BUBEJCHHS JIITEp KUPWIMII, OCKIIBKM 0€3 BUKOPUCTAHHS
IIUX KOMaH]I KUPUJIUI BUBOJUTUMEThCS y BUTJIAI abpakanabpu. Jlami HaBeneHO Tpu

BapiaHTH MPOrPAMHOTO KOJy, a IPaBOPYY BiJl HUX — BUTJIS]] BUBEACHOTO TEKCTY:
1) char s[100];

puts("BBenitb pamok s ="); x@iEH E ¢oon = =

gets s(s); pBEa nporpamMmysanan C++

puts ("Bsenenuin Bamm pspok s xexsmm Tpom E own s =
=) pEA nporpaMysanaa C++

puts(s);

2) char s[100];
setlocale(LC ALL,".1251" )
puts("Beegitb pagok s =' BEALTL PANDK S
gets s(s); )EA NporpaMysaHHa C++

puts("BBeneHun Bamm psagok s

),
),

puts(s);

3) char s[100];
setlocale(LC ALL,".1251");
puts("Beenitb pagok s =");
setlocale(LC ALL,"Ukrainian Ukraine.OCP");

gets s(s); BERiTL PANODK 5 =

setlosale(@, :1251 ); MEA MpOrpaMysaHHAa C++

puts("BsepeHnn Bammn psapok s semnenud BarM panok s =
=" orpamMysaHHa G++

setlocale(0,".0CP");

puts(s);

Otxe, 1Jisl BUBEJICHHS Ha €KpaH TEKCTOBHMX IOBIJIOMJIEHb 3 KUPHIIMIICIO CII1JT

BUKOPHUCTOBYBATH KOJTyBaHHS Windows 1251 (koMaH1a

setlocale(LC ALL,".1251") ab6o setlocale(0,".1251"), a nns BUBEACHHS pa-

HII_I.I BBCIACHNX CHUMBOJIBHHUX IAaHUX CJ'Ii,I[ HOBCpHYTI/ICH 0 IMOYAaTKOBUX HaJ'IaI.HTYBaHB
komannoro setlocale(0,".0CP").

Mpuknagu nporpam

Ipuxknan 1. Busectu Bci cumBonu Ta koau Tadmumi ASCIIL.
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TexcT mporpamu:

#include <iostream>

#include <clocale>

#include <conio.h>

using namespace std;

int main()

{
system("chcp 1251 > null");
system("color FO");
for (int i=32; i<256; i++)
{ if (i%4==0) printf("\n");

printf("%s3i = %c \t",i,(char)i);

}
getch();
return 0;
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Pe3ynabpTatu poOoTH:

32 = 33 = ! 34 0= " 35 = #
36 = % 37 = % 3B & 309 = °
48 = 41 = ) 4z * 43 = +
44 = , 45 = - 46 = . a7 = f
48 = 8 48 = 1 58 = 2 51 = 3
52 = 4 53 = 5 54 = B 55 = 7
56 = B 57 = 0 58 : 50 = ;
68 = < 6l = = &2 > 63 = ?
&4 = @ &5 = A &6 = B 67 = C
e D &9 = E 78 = F 71 = G
72 H 73 = I 74 ] 75 = K
76 = L 77 = M 7B N 79 = O
g8 = P Bl = @ 82 R 83 = 5
84 = T 85 = U 86 = V 87 = MW
88 = X 80 = ¥ g8 = Z g1 = |
02 = g3 = ] g4 = & g5 = _
o5 = 87 = a g8 = b oo =
188 = d 181 = e 182 = T 183 = g
184 h 185 = i 185 = J 187 = k
188 1 180 = m 118 = n 111 = ©
112 p 113 = g 114 r 115 = 5
116 = £ 117 = u 118 v 119 = w
128 = x 121 = ¥ 127 z 123 = {
124 = 125 = } 126 = ~ 127 = &
128 = B 129 = [ 138 = , 131 = ¢
132 = 133 = . 134 = T 135 = 1
136 = £ 1357 = & 138 = W 139 = «
148 = B 141 = K 142 = | 143 = I8
144 = K 145 = 146 = ° 147 = ™
148 = 148 = = 158 = - 151 = —
152 ol 153 = ™ 154 = & 155 =
156 = B 157 = K 158 h 159 = U
168 = 161 = ¥ 182 = § 153 = 3
164 = H 165 = I 166 = 167 = §
168 = E 150 = @ 178 = € 171 = «
172 = = 173 = - 174 = @ 175 = I
176 = ° 177 = t 178 I 179 = i
188 = r 181 = p 182 5 183 = -
154 = 185 = K 186 = € 187 = »
188 i 189 = 5 198 = = 191 = I
1092 = A 193 = B 194 B 185 = T
196 = 1 197 = E 198 = ® 199 = 3
8@ = M @1 = i 82 = K 83 = n
284 = M 285 = H 285 = O 287 = N
288 = P 280 = C 218 = T 211 = ¥
212 = @ 213 = X 214 = I 215 = Y
216 = W 217 = I 218 = B 219 = ol
228 = b 221 = 3 222 1] 223 = A
224 a 225 = 6 226 = B 227 = 1
228 = A4 2720 = g 238 = = 231 = =3
232 = M 233 = R 234 = K 235 = A
236 = M 237 = H 238 o 230 = n
248 = p 241 = ¢ 242 T 243 = ¥
244 = & 245 = x 246 = L 247 = 4
248 = m 240 = i 2586 = 251 = ul
252 = b 253 = 3 254 = ® 255 = R

Ipuxnan 2. Beectu psgok it BuBectn ASCII-koau MOro CUMBOJIIB.

TekcT nporpamu:

include <iostream>
#include <clocale>
#include <conio.h>
using namespace std;
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int main()
{
char s[100];
setlocale(LC ALL,".1251"); puts("Beegitb papok: ");

setlocale(LC ALL,".0CP"); gets s(s);

for (int i=0; i<strlen(s); i++)
printf("sc = %31 ",s[i], (int)s[i]);

getch();

return 0;

PesynsTaTtu pobotu:

Bee L DAR
12 HAaHabe

Ipuxnan 3. Beectu psinok 1 BuBectu 3amicthb 1udp ix ASCII-koau.

TexkcT mporpamu:

include <iostream>
#include <conio.h>
using namespace std;

int main()
{
char s[100];
puts("Input one string: ");
gets s(s);
for (int i=0; i<strlen(s); i++)
if(isdigit(s[i])) printf(" %i ",int(s[i]));
else printf("%sc",s[1]);
getch();
return 0;

PesynsTatu pobotu:

igits: m123455?39

digits: 48 49 5@ 651 52 53 54

Ipuxnan 4. BBecty psiiok i OOUMCIUTH KUTBKICTh CUMBOJIB '*' y IIbOMY PSIIKY.

Pos3s’s30k. KinbkicTb 3ipouok oouncimmo y pynkiii zirka, sika otpumMae psaaok
S, a moBepHe 0 (YyHKIIIT Main 1ije YMciIo — KUTBKICTD 31pOYOK Y PAAKY.

TexkcT nmporpamu:

#include <iostream>
#include <clocale>
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#include <conio.h>
using namespace std;

int zirka(char* s)

{ int i, k=0;
for (1=0; s[1]'='\0"'; i++)

if(s[i]=="*") k++; // Akwo 3HaWgeHo 31poyKy, 30i/bUMTH KISbKICTb

Ha 1
return k;

}

int main()

{ setlocale(LC ALL,".1251");
char s[100]; int kol;
puts("Beegitb psapgok: ");

gets s(s);

kol = zirka(s); // Buknmk QyHkuii
printf("KinbkicTb cumBoniB * y pagky = %1i", kol);
getch();

return 0;

PesynsTaTtu pobotu:

BEEniTE pPANLOK:=
1 28 xxF=3 »xfin*x =7
HiAbKicTe cHMBOALB * U

Ipuknan 5. Beectu pAnoK 1 BUBHAYUTH, Y € Y HHOMY 3HAKH ITyHKTYaIlil.

TexcT mporpamu:

#include <iostream>
#include <clocale>
#include <conio.h>
using namespace std;

int znaki(char* s)
{

for (int i1=0; s[i]!='\0'; i++)

.if(s[i]=='.'|| s[i]=="," || sli]l=";" || sli]l=""!" || s[i]="7" ||
s[i]l="-")

// abo if(ispunct(s[i])) mns natmHuli

return 1; //Skuo 3ycTpiya€TbCa 3HaK MyHKTyauii, QyHKUIS noBepHe 3Ha-

YeHHs 1,

return 0; //a fAKWO He 3yCTPi/iocs XOQHOro, rMoBEPHe 3Ha4yeHHs O
}
int main()
{ setlocale(LC ALL,".1251");

char s[100]; int res;

puts("Beenitb papgok: ");  gets s(s);

res = znaki(s);
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if (res) puts("Po3ninoBi 3Hakm mpucyTHi");
else puts("Po3ninoBux 3HakiB HeMae");

getch();
return 0;
}
PesynsTaTtu pobotu:
Beenite pagox: ] Tk PANOK:
ello, world? _ ece l'aaa eony
Pospniaoei 3HAKHM NpHCYTHL 03A1A0BMX 3IHAKI1B

Ipuxiaax 6. BeecTu 1Ba pAIKHU il BA3HAYUTH, YA € BOHU OJJHAKOBUMH.

TexkcT nporpamMu:

#include <iostream>
#include <clocale>
#include <conio.h>
using namespace std;

int perevirka(char* sl1, char* s2)
{ int 1, nl, n2;
nl=strlen(sl); n2=strlen(s2);

if (nl !'= n2) return O; // SAkuwo noBxwHW psakiB He 30irawTbCH, MOBEPHY -
™ 0

for (i=0; i<nl; i++) // AKWO 3HaMwIMCb HEoOHaKOBI1 CWMMBO-
m,
if(sl[i] '= s2[i]) return 0O; // noBepHyTH O
return 1; // SKuWo HeogHaKoBMX CUMBOJIIB HE 3HauOeHo, MoBepHyTH 1
}
int main()

{ char s1[100], s2[100];
setlocale(LC ALL,".1251");
puts("Beenite nepuun papok: "); gets s(sl);
puts("Beenite gpyrun papok: "); gets s(s2);
int res = perevirka(sl, s2);
if(res) puts("Papkm ogHakoBi");
else puts("Pagku He opgHakoBi ");
getch();
return 0;

PesynabtaTu pobotu:

Biniﬂ: nepuxd papok:f§Beenite nepuwd pApok:Beenirs nepuwd papok:

Hpmc.ﬂau 7 HepeBeCTH 110 BerHBOFO pericTpy (y BEJIMKI1 JIITepH) BC1 TOJIOCHI
JITEPH JIATUHULI PSAJKA Ta OOYUCIUTH TXHIO KIJIBKICTb.
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include <iostream>
#include <conio.h>
using namespace std;

int lowreg(char* s)
{ 1int k=0;
for (int i=0; i<strlen(s); i++)
if (s[i]l=='a'||s[il=='0"||s[i]l=="e"'||s[i]l=="1"]||s[i]=="u")
{ s[i]-=32; k++; }

return k;
}
int main() 1 t s
. nput one string-:
{ char 5[19@]' N Dpen the windows
puts("Input one string: "); dpEn thE wlndOws
gets s(s); he number of vouwels - 4
int k=lowreg(s);
puts(s);
cout<<"The number of vowels - "<<k<<endl;
getch();
return 0;
}

Ipukian 8. Buganutu ocTaHHE CIIOBO 3 psiaKa.

include <iostream>
#include <clocale>
#include <conio.h>
using namespace std;

void DeleteLastWord(char* s)
{ int i=0, ind=0;

while (s[strlen(s)-1]=' ') s[strlen(s)-1]='\0"'; // Bugamrtu kKiHueBi
rnpobinm
while (s[1]!='\0")
if(s[i++] ="' ') ind=i; // ind — HoMep ocTaHHLOro nPobiny B pAOKY
s[ind]="\0"; // 3anmMcatv 3aMicTb npobiny cumBOM KIHUS psAoKka
}
int main()

{ char s[100];
setlocale(LC ALL,".1251"); puts ("BBegitb psagok: ");

gets s(s);

DeleteLastWord(s);

puts ("\nPagoK 3 BMOaneHWM OCTaHHIM CNoBOM:");

setlocale(LC ALL,".0CP"); EseniTe DAROK:

puts(s); AABYA IPOCTAE WBHAKO

getch(); : . .
return 0’ FANDK 3 BHAAAEHHM OCTAHH1M CADBOM:

AAE4Ya 3IPpPOoCcCTE
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Ipuknan 9. Beectu nBa psAaky, BU3HAYUTH 1 BUBECTH BCl CIUIBHI Uit 000X
PSAZIKIB CUMBOJIM Ta OOYUCIIUTH iXHIO KIJIBKICTb.

TekcT nporpamMu:

include <iostream>
#include <clocale>
#include <conio.h>
using namespace std;

int SamelLetters(char* sl, char* s2, char* rez)

{
rez[0]="\0";
int i, j, k, m, kol=0;
for (i=0; s1[i]!='\0"; i++)
for (j=0; s2[j]!="\0"; j++)
if (s1l[i] == s2[jl)
{ for (k=m=0; rez[k]'!'='\0"'; k++)
if (sl[i]==rez[K])m=1;
if (!'m) { rez[kol]l=sl[i]; rez[kol+1]='\0"'; kol++;}
}
return kol;
}
int main()
{
char s1[100], s2[100],s3[100];
setlocale(LC ALL,".1251"); puts("BBenitb nepwun papok: ");
setlocale(LC ALL,".0CP"); gets s(sl);
setlocale(LC ALL,".1251"); puts("Beenite gpyrui pspok: ");
setlocale(LC ALL,".0CP"); gets s(s2);

int k = SameLetters(sl, s2, s3);

setlocale(LC ALL,".1251");

if (!k) puts("\nHemae ogHakoBux cumBONiB");
else printf("\nOgHakoBux cumBoniB - %i\n", Kk);
setlocale(LC ALL,".0CP");

puts(s3);

getch();

return 0;

PesynsTatu pobotu:

BEenlTs NepudHd pAnoOK:

raonire e sanox: [QEYOgTanmer
[k = |: =
apas paMa HMMCTa EEE%;;HEEHFH“ PANOK

InHakoBeMX cHMBoais — 5

EMAE OAHAKOBUX CHMBOAILB
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Ipukaan 10. Busectu Ti miTepu natunwmIll (1 MaJIi, 1 BEJIHK1), SKAX HEMAE Y PSAKY.

TekcT nporpamu:

include <iostream>
#include <clocale>
#include <conio.h>
using namespace std;

int NotLetters(char* s, char *rez)
{
char c; int i,j,k,kol=0;
for (c='A',i=0; c<='Z"'; c++) rez[i++]=c;
for (c='a'; c<='z'; c++) rez[i++]=c;
rez[i]="\0";
for (i=0; s[1]!='\0'; i++)
if (s[i]>='A" & s[i]<='Z" || slil>='a' & s[i]<='z"' )
for (j=0; rez[j]!="\0"; j++)
if (s[i]l==rez[jl)
{ kol++;
for (k=j; rez[k]!='\0"; k++) rez[k]=rez[k+1];
}

return kol;

}

int main()
{
char s1[100], s2[55];
setlocale(LC ALL,".1251");
puts("BeeniTb psagok: "); gets s(sl);
int k = NotLetters(sl,s2);
if ('k) puts("\nY psagky Hemae nitep naTuHuui:");
else printf("\nY psagky %i nitep(u) natmHuui (6e3 ypaxyBaHHS
pericTtpy),
\nane cepen HUX HeMae Takux:\n", K);
puts(s2);
getch();
return 0;

}

PesynsTatu pobotu:

Beenite panok:
loAocHi aitepw aAaTtunuui Taxki: aoueiAOUE]

y pnnuu 10 aivepin? naruuuui {se3 ypaxysanna pericrpy’.
3 CEPEN HHX HEMAE TAKHX
IGDFGHJHLHHPQREIUHHTEbchthklnnpqratuuxyz

Beenite panok:
SONHTE KOTHHE THXD, 6Yyne MHUKAM AHXD ...

Y pAanKky HeMae AiTEp AATHHHWL:
ABCDEFGH I JELMNOPQRETUVWEY Zabcdef ghijklmnopgrstuvwxys
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Ipuxnax 11. BeecTu psiaok 1 BUBECTH OKPEMO y CTOBIMEIb yCi CIOBa IHOTO
psaka.

TekcT nporpamMu:

#include <iostream>
#include <clocale>
#include <conio.h>
using namespace std;

void words(char* st)

{ char sl1[100]; int k=0, i, n;
strcat(st," ");
n=strlen(st);
if (n<2) return;
sL[0]="\0";
for (i=0; i<n; i++)

if (st[i] ="' ")

{
sl[k]=st[i];
sl[k+1]="\0";
K++;

}

else

{

if (strlen(sl)>0) puts(sl);

sL[O]="\0";

k=0;

}

}

int main()

{
char st[100];
setlocale(LC ALL,".1251");
puts("BeegiTb psapgok: ");
setlocale(LC ALL,".0CP");
gets s(st);
words(st);
getch();
return 0;

PesynsTaTtu poboru:

Beenits pAnOK:
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[MUTaHHA ANA CAaMOKOHTPOSIO

1) Hatu o3nauenHs moHsATTs ASCII. Ska € kinbkicts ASCII-xomiB?

2) Ckinbku 0aiTiB BUIIIAETHCS I 3MiHHOI THITy Char?

3) Sxi omepartiii MOKHa BUKOHYBAaTH HaJl CHMBOJIAMH?

4) HazpaTtu Bupasu, siki MaTUMYTb 3HaueHHs 1 (true — ictuna — "Tak"):

a) I@I < Iyl r) IWI > IWI
6) I5I > Ifl I[) 1 1 > IOI
B) IFI > Ifl e) Iﬂl > Ilol

5) Sk y nmporpami 3MIHUTH PEricTp CUMBOJIIB JATUHULI?

IlabopaTtopHe 3aBAaHHA

1) ¥ mporoxkoui 1abopaTopHOi poOOTH JTaTH BiAMOBII HA KOHTPOJIbHI ITUTAHHS.
2) YV mpoToxkoi 1abopaTopHOi poOOTH HamucaTh MOBOr0 C++ mporpamMHuil Kox

¢GyHKIIT Ta OCHOBHOI MporpamMu MAisi PO3B’SI3aHHS 1HAMBIAyaJIbHHUX 3aBJaHb 3
OTIpaIfOBAaHHS CUMBOJILHUX JaHUX (3aBIaHHs BUOpartu 3 Tadm. 17.1 ... 17.2).

3) CtBopuTH Ha KOMIT IOTEpl MpOrpaMHi MpoekTu y cepepoBuill Visual C++

IUIA peatizallii HalMCcaHuX MporpaM. 3aHECTU pPe3yIbTaTH 0OUUCIIEHb IO TPOTOKOITY.

Tabnuys 17.1
InauBinyajbHi 3aBJaHHA CePeIHLOT0 PiBHS CKJIAXHOCTI

19

3aBaaHusa
Bap.
1 |BusHaunTH KUJIBKICTh MATUX JITEP Y BBEICHOMY PSIIKY
2 |3aMiIHUTH BEJIMKI JITEPH Y BBEJICHOMY PSAKY Ha MPOOLIH
3 |BusHauyuTH KUIBKICTh (P Y BBEICHOMY PSAKY
4  |3aMiHWUTH JTAaTUHCHKI JITEPU Y BBEICHOMY PSAKY HA 3HAKH OKIIMKY
5 |3amiHUTH pO3A1IOBI 3HAKH Y BBEACHOMY PSJKY Ha CUMBOJIH '#'
6 |BusHaunTH KUIBKICTh FTOJIOCHUX JIITEP JATUHUII Y BBEACHOMY PSJIKY
7  |Buectu 3amicTh JiTep BBeneHoro psjaka ixai ASCII-xoau
8  |3MIHUTH pericTp MauX JaTUHCHKUX JITEP Yy BBEACHOMY PSIIKY
9 |OGYHUCINTH KIIBKICTh BEIUKHUX JITEP Y BBEICHOMY PSAKY
10 |3amiHUTH Y BBEJICHOMY PSIKY IU(PPU HA CUMBOJIHU '+'
11 |OGUHCIUTH KUTBKICTh JIATUHCHKUX JIITEP Y BBEACHOMY PSAIKY
12 |Busnauntu ingekc nepiioi nudpu y BBEACHOMY PAIKY
13 |O0UYUCINTH KUTBKICTh PO3A1JIOBUX 3HAKIB Y BBEJICHOMY PSJIKY
14 |BuBectu nitepu sarunuii 3 napaumu ASCII-kogamu Ta OOUHCIUTH iX KIJTbKICTb
15 |BuBecTu 3amicTh Manux JiTep BBeneHoro psaka ixai ASCII-koau
16 |BusnaunTu 1IHAEKC OCTAHHBOTO MPOOLTY B PSIAKY
17 |OGUHCIUTH KUTBKICTh BEIMKHUX JATUHCHKHX JIITEP Y BBEICHOMY PSJIKY
18 |3MiHUTH pericTp BEIMKUX JATHHCHKUX JITEP Y BBEICHOMY PSIIKY
19 |BuBectn 3amicTh TpoOLTiB BBeEHOTO psiika oro ASCII-kon
20 |3aMiHUTH MaJli JaTUHCHKI JITEPH HA KPAIKH y BBEJICHOMY PSIKY
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Saxinuenns maon. 17.1

Ne
Bap. 3aBaaHHs
21 |Busectu nitepu natunuii 3 HenapHuMu ASCII-kogamu, 00UUCIUTH X KUIBKICTh
22 |3aMiIHUTH BEJIUKI JATUHCHKI JITEPH Y BBEJICHOMY PSIIKY HA CHMBOJI KOMHU
23 |BuBecTH 3aMiCTh pO3/1I0BHX 3HAKIB BBeZiIeHOTO psanaka ixHi ASCII-konu
24 |3amiHuTH BCl MpoOLIM Y BBEICHOMY PSAJIKY Ha 3HAKU MAKPECICHHS
25 |BuzHauyuTH, 4Or0o OUIBIIE — KOM YH KPANoOK — y PSAKY, @ MOXKE IXHS KUIBKICTh
oJHaKoBa?
26 |BuBecTu 3amicTh Benukux Jiitep BBeneHoro psjka ixai ASCII-xkoau
27 |Y BBeIeHOMY PSAKY 3aMIHUTH JIITEPH JATUHUII HA CUMBOJ "'
28 |BuzHauyuTH IHAEKC NEPUIOTO MPOOLTY Y BBEIEHOMY PSIAKY
29 |3amiHUTH Y BBEJICHOMY PSJKY TOJIOCHI JIITEPH JIATUHUIN HA CUMBOJ '%%’
30 |Busnauuty, 4OTO Yy psAKY OUIbIIE — FOJOCHUX JIITEP JATHHULIL YU LU,
a MOJKE iX KUJTbKICTh OJTHAKOBa?
Tabnuys 17.2
InauBinyaabHi 3aBJaHHA MiIBUIIEHOT0 PiBHA CKJIATHOCTI
Ne
Bap. 3aBaanHs
1 |BuBectHu Ti clioBa psiaKa, TOBXKHHA SKUX OlLIbIIE 7-MU
2 |BuBecTH Ti cjl0OBa BBEJICHOTO PsKA, SIKI MOYMHAIOTHCA 3 JiiTepu K
3 |3HaliTy HaWIOBIIY TTOCIIOBHICTD JIITEP A, 5Kl HAYTh Y BBEJICHOMY PSIAKY
TIPS, 1 BUSHAYUTH ii TOBKUHY
4 |BBecTH psAnoOK, IKUI MICTUTh KPYTJi Ty>KKH. BUBECTH Ha ekpaH yCci CUMBOJIH,
AK1 pO3MIIIEH] YCepeInHI ITUX JTY>KOK
5 |Bu3HauuTH, CKUIBKY Pa3iB y PSAKY 3yCTPIYAEThCs KOMOIHAIs cuMBoIIiB "C++"
6 |BuBectu yci cioBa, K1 TOYMHAIOTHCS 1 3aKIHUYIOTHCS Ha OJHY U Ty caMmy JTepy
0€3 ypaxyBaHHS PETICTPY
7 |Bu3HauuTH, YU € y pAIKY KOMOiHaIis cuMBoJIiB "C++", 1 SIKIIIO TaK, BABECTH
1HJIEKC 11 IePIIOro BXOKEHHS Y PSJIOK
8 |IlepectraBuTH CUMBOJIU PSAKA Y 3BOPOTHOMY MOPSAKY ¥ OOUMCIUTH KUIBKICTh
CHUMBOJIIB, B1Jl IEPECTAHOBKHU SIKUX PSAJIOK HE 3MIHUBCS
9 |BusHaunTH, UM YUTAETHCA PSAOK OTHAKOBO 3J1iBa HAMPABO 1 CIIpaBa HAIIBO 3
ypaxyBaHHSAM pericTpy. SKIIo Hi, BABECTH PSAOK Y 3BOPOTHOMY MOPSIAKY
10 |BusHauutu, 4 MICTUTH PSAIOK JIMIIE MaJjll IATUHCHKI JITepH. SIKIIO Hi, BUBECTU
yC1 CHUMBOJIH, SIK1 HE € MAJIUMH JIATUHCBKUMU JIITepaMH, Ta iXHI 1HJACKCU
11 |BusHauuTu HaOUIBITY KUTBKICTh TPOOUTIB, SIK1 HAYTH MiAPSIA
12 |BuBecTH HaIOBILY 3 MOCIIIOBHOCTEH ITUQP, 10 € Y PAJIKY
13 |3MIHUTH pericTp MaJluX JITEP JATUHUII Ta OOYMCIUTH IXHIO KUJIBKICTh
14 |BBenitsh psaoK, BC CI0Ba KOO 3amugpoBaHi (3amucaHi y 3B0pOTHOMY
nopsaky). Posmmdpysatu TekcT
15 |Bupanurtu 3 psjika nepuie cioBo
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3axinuenns maobn. 17.2

3aBaaHuA
Bap.

16 |Bumanutu 3 psiaka BCl mpoOuIn

17 |O6GYUCANTH KUIBKICTh CIIIB, SIK1 TOYMHAKOTHCS M 3aKIHYYIOTHCS Ha OJIMH 1 TOU
caMUi CHMBOJI 3 ypaxyBaHHSIM PETICTPY

18 |BuBecTH CHMBOJIM NEPLIOTO PSAKA, IKMX HEMAE Yy IPYTOMY PSAKY

19 |O6UHMCIUTH KUTBKICTH CIIIB, SIK1 IOYMHAIOTHCS 3 BEJIMKOI JITEpU

20 |BuBecTH Ti BEeIUKI JIATUHCHKI JITEPH, SKUX HEMAE Y PIAKY

21 |BuBectu Ti cjioBa psJiKa, SIKi MICTAThH Jedic

22 |Bu3HauMTH 1 BUBECTH HaWJOBILIE CJIOBO Y PAJIKY

23 |BusHaunTu cepeHIO JOBXKUHY CIIB Y PSIAKY

24 |BuBecTH cnoBa psiKa, TOBKHHA SKUX MEHIIIE 6, Ta iX MOPSIKOBI HOMEPU

25 |BuBecTu 3HaKu MyHKTYyaIlil, IKHX HEMAE Yy PSIAKY

26 |IlepeBipuTH, UM € BBEJICHUM PSAJIOK MOCIIIOBHICTIO JiBiiikoBUX 1udp (01 1).
SK11o Tak, mepeBecTy Horo y NeCATKOBY cucTeMy. SIKIO Hi, BABECTH 1HIIEKC
nepioro "HeABIMKOBOTO" CHMBOJTY

27 |BuBectu mudpH, SKUX HEMAE y PAJIKY

28 |BuBecTH MaJIeHbK1 JJATUHCHKI CUMBOJIH, SIKUX HEMAE Y PSIKY

29 |Bupanutu Bci 3aiiBi (MOABIIHI, MOYATKOBI Ta KIHIIEB1) MPOOUIH Y PAAKY

30 |BusHauuTH 1 BUBECTH HAMKOPOTIIE CIOBO Y PAIKY
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Pagku char

Meta po6oTH: HAOYTH MPAKTHYHUX HABUKIB IIPOrPAMHOIO ONPALFOBAHHS PsJI-
kiB Tuy char¥,

TeopeTuyHi BigOMOCTI

OronoweHHsa C-pagkis char*

C-psmok MOKe OyTH OTOJIONISHUM B OJIMH 3 HUKYE HABEJICHUX CMOCO0IB:

1) char* s; // O2onowenns 6KazieHUKa HA NEPULULL CUMBOT PAOKA,
// nam’amo nio cam psaook He UOINAEMbCAL.
2) char ss[15]; // Ozconowenns paoka ss 3 14 cumeonie;

// nam’saims UOLIAEMbCL KOMNIIAMOPOM.
3)const int n = 10;
char st[n]; // Oconowenns psoka st 3 n-1 (moomo 9) cumeonis;
// nam’sims UOLIAEMbCL KOMNIIAMOPOM.

4)int n = 10;
char* str = new char[n];/ Ozonowenns paoxa str 3 n-1 (moémo 9)
// cumeonie; nam’amo UOLIAEMbCA OUHAMIYHO.

[Ipy 3a3HaueHHI JOBXHWHHM PsIKa CIiJ BPaXOBYBAaTH 3aBEPIIATLHUN HYJIIb-
cuMBoJ1. Hanpuknaz, y BullieHaBeZileHOMY psAlIKy Str Baprto 30epiratu He 10, a juiie
9 cUMBOJIIB.

3ayBakMMO, 10 TIPU OTOJIOMICHH] PsiKa MEPIIMM CIOCOOOM MaM’siTh MiJl ps-
JIOK HE BUILISETHCS 1 11e MOXKe OyTH JayKe HEOE3MEYHUM, OCKUIBKU y Ty K caMy
nam’Th MOKYTb OyTH PO3MIIILICH] 1HIII 3MiHHI 1 PSAIOK Oy1e BTpayeHo.

[Tpu orosomieHH1 pAIOK MOXHA 1HILIIOBAaTH PSIIKOBOIO KOHCTAHTOIO, MPH LbO-
MY HYJIb-CUMBOJ (JOPMYETHCSI aBTOMATUIHO MICIIS OCTAHHBOTO CUMBOJITY:

char str[10] = "Vasia";

Kpim ¢yHKIIi#, 3a3HaUe€HUX y TIONEpEAHIN pOOOTI, 711 BBEACHHS PSIKIB MOXK-

Ha BUKOPHUCTOBYBaTH Takox Cin.getline(). Hanpuknaz:
char s[40];
cout<<"BBepniTb papgok: "<<endl;
cin.getline(s,40);

®yHKUil ana poboTtu 3 pagkamu char*

C++ Mmae Oaraty komekmiro (pyHKIIIH ompaifoBaHHs psAaKiB char*, Haimomm-
peHilli 3 AKX HaBeAeHO Aaii B Tabnuii. Bei mi ¢yHKii 31 ctanaapTHOI 61067110TeKH
<string.h>. Jlesiki 3 nux ¢yukmiii, Hanpuknan: strien(), strcpy(), onpamboByroTh
PSAZIKH, OTOJIOIICH] B Oy Ab-SKHI 3 YOTUPHOX PAHIII PO3TIIAHYTUX CIIOCO01B. AJie O11b-
IIicTh QYHKIIIH MoTpelye, mod psAIoK OYB OrOJIOIICHHH K BKa3iBHUK Ha THI Char*.

DyHKIisA IpusHavenus dopmat

stlen() |moBepTae nOBXUHY psiika (0e3 ypaxyBaHHa  |size_f strlen(char *s);
CHUMBOJTY 3aKIHYCHHSI PSIKA)

strcat() |mpuemnye s2 no sl i, sik pe3ynbrat, moBeptae sl |char *strcat(char
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DyHKIisA IpusHauenus dopmat
*s1,char *s2);
(I)I)I’i}:(- IIpusHavyeHus ®opmar
strncat( |[mpuennye no psaka S1 nepui N cumBodiB 3 psaaka S2 | char *strncatf(char *s1,

)

char *s2, size_t n);

stremp(

)

TIOPIBHIOE PSIJIKU 1 TOBEPTAE HYJIBOBE 3HAYCHHS, (SKIIIO
psiaku oHakoBi S 1=52), Bix emue (S1<52) un mogarae
(s1>s2). TlopiBHSAHHS BiIOYBA€THCSI TOCHMBOJIBHO 1 B
SKOCTI pE3yNbTaTy MOBEPTAETHCS PI3HUIIS KOJIIB
TIEPIINX HEOTHAKOBUX CHMBOJIIB

int *strcmp(char *s1,
char *s2);

strnCmMp | mopiBHIOE JHIIIe TIepIITi N CHMBOJIB psaKa S | int *strncmp (char *s1,
() 3 N CHMBOJIAMH psifIKa S2 char *s2, size_t n);
stricmp |MOpiBHIOE 1Ba PANKY, HE PO3PI3HAIOYM ITPOIKCHI 1 int stricmp (
() MaJl JITSpH JIaTHHMIIL const char *s1,
const char *s2);
strnicmp | opiBHIOE nTuIIe Tepiii N CUMBOJIIB ABOX PSIKIB, int
() HE PO3PI3HIIOYH TPOTHCHI i MaTi JIITEPY JIATHHUIT strnicmp(const char *s1
, const char *s2,
size_t maxlen)
strcpy() |xomiroe B S1 psnok S2, noeprae S1, mpu ibomy crape |char *strcpy(char *s1,
3HAYCHHS S| BTpayaeThCs char *s2);
stfrncpy |3aMiHFOFOTHCS TIepIIi N cMMBOIIB psika S| mepmmmu  |char *strncpy(char *s1,
() N CHUMBOJIAMH PSIIKA $2 char *s2, size_t n);
strchr() |Bimmiykye B psiky mepiiie BXopkeHHst cumBoiry Ch i |char *strchr(char *s,

MOBEPTA€ BKa3iBHUK HA el CUMBOJI, TOOTO YaCTUHY
psiaKa S, MOYMHAOYH 3 CAMBOJTY Ch 110 KiHIIS psijIKa.
SIkmo cuMBOITY B psiiky Hemae, pesyabraT — NULL

char ch);

strrchr() |mrykae B psimky S octanHe BXomkeHHs cumBoiny Ch i [char *strrchr(char *s,
HOBEpTa€ YaCTUHY PsJIKa S, MOYMHAIOYH 3 ocTaHHboro |inf ch);
BXOJDKEHHS CHMBOJTY Ch i 710 KiHIIS psijika
strstr()  |mrykae miapsiiok S2 B psaKy S 1, HoBepTae 4acTUHY char *strstr(char *s1,
psiaka S 1, MOYMHAIOYH 3 MIEPIIIOTO CHUTBHOTO CUMBOINTY |Char *s2);
7151 000X PSIKIB 1 710 KiHIA S |
strspn() |MoBepTaE TOBXKHMHY MOYATKOBOTO CEIMCHTA size_t strcspn( char *s1,
psnka S|, CHMBOJIM SIKOTO € B PSIIIKY 52 char *52);
strcspn( |moBepTae iHIEKC MepIIoro CUMBOIY B psiiky S1, sikuit |Size_t strespn( char *s1,
) € CIIUIBHUM JUTsI 000X PSIIKIB (HyMepallisi 1HIeKCiB char *s2);
CHMBOJIIB 3 HYJISI)
striwr() |mepeTBOprOE TaTHMHCBKI JITEPH 0 HIKHBOTO perictpy  |char *striwr(char *s);
strupr() |mepeTBoproe JIATUHCBKI JTITEPU 0 BEPXHBOTO PETICTPY |char *stru pr(char *s);
strset() |3amiHIOE yci cCHMBOMM psijika S CHMBOJIOM Ch char *strset(char *s,
char ch);
strnset() |3amiHrO€ JuIIe nepiri N CUMBOJIB PsIIKA S char *strset(char *s,
cHMBOJIOM Ch char ch, size_tn);
strpbrk( |3HaX0omUTh MiCIIe IEePIIOro BXOIKEHHS B PSIIOK S | char *strpbrk(char *s1,

)

Oy/Ib-sIKOTO CUMBOITY psijika S2 i OBepTa€e YaCTUHY

const char *s2);
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psaaka S|, MOYMHAIOYH 3 IbOTO CUMBOJTY 1 10 KIiHIIS

strrev()

peBepc psaKa S

char *strrev(char *s);

strtok()

MOBEpPTAE YaCTUHY (JIekceMy) psiaka S| Bif MOTOYHOT
TIO3HIIii BKa31BHUKA JIO PO3JILIOBOTO CHMBOITY, 3a3Ha-
YEHOTO y PSJIKY S2; 3BUYaiHO BUKOPHCTOBYETHCS JIJIst
TIEPETBOPEHHS PSAJIKA Y MOCIII0OBHICTD JIEKCEM

char *strtok(char *s1,
const char *s2);

Mpuknagu nporpam

Ipuxnaan 1. BBectu psiiok il BU3HAYUTH JOBKUHY MEPIIOT0 i OCTAHHBOTO CIIIB
y pSIAKY (pO3AUIIOBaYeM CJIiB BBOXKATH MPOOL).

Po36’s30x. JInsi BU3HAYCHHS JOBXKHHH IIEPIIOrO CJIOBa CIIiJl 3HAWTH 1HICKC
nepuroro npoOiny. [ BU3HAYEHHS JOBKHWHHM OCTaHHBOTO CJIOBa TpeOa 3HAWTH iH-
JIEKC OCTAHHBHOTO MPOOLTY, OOUHMCIUTH PIZHULIIO JIOBXKUHHM PsAJIKA Ta LBOTO 1HACKCY
1 3MEHIINTH i1 Ha 1.

TexcT mporpamu:

#include "stdafx.h"
#include <iostream>
#include <string.h>
#include <clocale>
using namespace std;

int tmain(int argc, TCHAR* argv([])

{

setlocale(LC ALL,".1251");
char *s=new char [100];
puts(" BeeniTb psigok:");
gets s(s, 100);
int pp=0, op=0, n=strlen(s), 1i;
for (i=0; i<n; i++)
if (slil="' ') // 3ynuuutuce, AKkwo 3ycTpimm nepwmit npobin

{ pp=1i;
break;}

cout << "\n [oBxuMHa nepworo cnosa: " << pp << endl;

if(!'pp) {cout<<"\nlMpobinie Hemae'<<endl; cin.get(); return 0;}
for (i=n-1; i>=0; i--)

" << n-op-1 << endl;

if (s[i]==" ') { op=1i; break;} // 3ynuHutuce, saxuwo 3yctpinu npobin
cout<< "\n [loB¥XMHa OCTaHHbLOIO CJIOBA:
delete []s;
cin.get();
return 0;
}

Taka camo porpama 31 CTBOPEHHSIM (DyHKITIN:
#include "stdafx.h"
#include <iostream>
#include <string.h>
#include <clocale>
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using namespace std;

int first_space(char *s) // Mowyk nepuworo npobiny
{ int p=-1;
for (int 1=0; s[i]!'='\0"; 1i++)
if (s[il==" ') {p=i; break;}

return p;
}
int last_space(char *s) // lowyk ocTaHHbOro npobiny
{ int p=-1;

for (int 1=0; s[i]!'='\0"; 1i++)

if (slil==' ') p=i;

return p;
}
int tmain(int argc, TCHAR* argv[])
{

setlocale(LC ALL,".1251");
int pp, op, n;
char *s=new char [100];
puts(" BeegiTb psagok:");
gets s(s, 100);
n=strlen(s);
pp=first space(s);
if (pp>-1)
cout<< "\n [oB¥uHa nepworo crnosa: " << pp << endl;
else
{ cout<<"\nlpobinie HemMae" << endl; cin.get(); return 0;}
op=Llast space(s);
cout<< "\n [loB¥MHa OCTaHHbLOro cnoBa: " << n-op-1 << endl;
delete [] s;
cin.get();
return 0;

Pe3ynpTaT BUKOHAHHS NPOTrpPaMu:

Beepite panox: Beenirte PANOK - ]
porpama JpecbKa HauloOHaAbHA aKaneMilA :35’9:3['[!-_] - Super

posiaie Hemnae [ogwuHa nepworo caosa: 7

Ipuxnan 2. Ha 0ocCHOB1 BBEJIEHOTO PsIIKA CTBOPUTH HOBUM PSIZIOK 3 MaJI€HBKUX
TOJIOCHUX JIITEP JIATUHUIIL, K1 MICTSTHCS Y BBEACHOMY PSJIKY.

Po3z¢’azox. Cnouatky Tpeba 00UMCIUTH KITBKICTh MAJICHBKUX TOJIOCHUX JIITEP
JATUHUI Y BBEJACHOMY PSIKY S, MO0 BUIAUIMTH HEOOXIIHY KITBKICTH IMaMm STl IS
CHMBOJIIB CTBOpIOBaHOTO psiiika S1. ITicis 1bOro MoKHa KOTMIIOBATH Y HOBHM PSIOK
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S1 rosocHi MajeHbKI JITEpH JATHHHMILL 3 PSAAKA S, @ HAMPHUKIHII JOTYYUTH 3aBepliia-
JHHUNA HYJIb 10 HOBOTO PSIJIKA.

TekcT nmporpamu:

#include "stdafx.h"
#include <iostream>
#include <string.h>
#include <clocale>

using namespace std;

int tmain(int argc, TCHAR* argv[])

{

setlocale(LC ALL,".1251");

int i, n, kol=0, j=0;

char *s=new char [100];

puts(" BeegiTb papok:");

gets s(s, 100);

n=strlen(s);

for (1i=0; i<n; 1i++)

if (s[i]='a' || slil=="e' || sli]='1i"' || s[i]l='0" || s[i]=="u")

kol++;

char *sl1l = new char [kol+1];

for (1i=0; i<n; i++)

if (s[i]="'a' || slil=="e' || sli]l="1" || sli]l="0" || slil=="u")
{ slljl=sl[i]; j++; }

sl[kol]="\0";

puts("\n HoBun psAgoOK 3 ronocHux nitep ");
setlocale(0, ".0CP");

puts (sl);

delete [] s;

cin.get();

return 0;

Taka » cama mporpama 31 CTBOPEHHIM (YHKITIN:

#include "stdafx.h"
#include <iostream>
#include <string.h>
#include <clocale>

using namespace std;

int kol_vo(char *s) // Bu3Ha4yeHHsi KI/IbKOCTI rO/IOCHUX ManeHbKux 51iTep
{ int k=0, 1i;

for (1=0; s[i]!='\0'; i++)

if (s[i]="'a"' || s[i]=="e' || s[i]="1" || s[i]l='0" || s[i]=="u")
k++;

return k;
}

void new_string(char *s, char *sl) // 3anosHeHHs HoBoro pspgka
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{ int i, j=0;
for (1=0; s[i]!'='\0'; i++)
if (s[i]=="a' || s[i]=='e"' || s[i]=="1" || s[i]='0" |]
s[i]=="u")
{slljl=s[il; j++;}
\ sl[jl="\0";
int tmain(int argc, TCHAR* argv[])
{

setlocale(LC ALL,".1251");
char *s = new char [100];
puts(" BeegiTb psapgok:");
gets s(s, 100);

int kol = kol vo(s);

char *sl = new char [kol+1];
new string(s, sl);

puts("\n HoBuM psimOK 3 rosocHux nitep ");
setlocale(0, ".0CP");
puts(sl);

delete []s;

cin.get();

return 0;

Pe3ynbTaT BUKOHAHHS NPOTrpaMu:

BeegiTb pagok:
Uisual Studio Integrated Development Environment

HoBuMHA pAgoK 3 ronocHWx nitep
luauloeaeeeoeloe

Ipuxnaan 3. Beectu psAaok 1 BUBECTH BC1 3ar0JIOBHI JIITEPH, SIKI CTOSITH HA TO-
yarky ciaiB. CioBa pO3AUISIOTECA OJHUM UM KUIBKOMA MPOOLIaMHU.

TekcT nporpamu:

#include "stdafx.h"

#include <iostream>

#include <string.h>

#include <clocale>

using namespace std;

int tmain(int argc, TCHAR* argv[])
{
setlocale(LC ALL,".1251");
int i, n, kol=0, j=0;
char *s=new char [100];
puts(" BeegiTtb papgok:");
gets s(s, 100);
n=strlen(s);

BeeaiTbh pAgoOK:
Development Tools and Language
PeaynbTaT:

D
T
L
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puts(" Pesynbtart:");
setlocale(0, ".O0CP");
if (s[O]!=" ' && isupper(s[O])) // Mepwe crnoBo nepeBipseEMo OK-
pemo
cout<<s[0]<<endl;
for (i=0; i<n-1; i++)

if (s[i]==' ' && s[i+1]!=" ' && isupper(s[i+l]))
cout<<s[i+1l]<<endl;
delete [] s;
cin.get();
return 0;

}

Ipuxnan 4. Bectu psiiok 1 BUBECTH BCl MOTO ClIoBa OKpeMoO 0€3 pO3ALTOBUX
3HAKIB.

Po3z¢’azox. JIns po3OuBaHHS psIKka Ha cjoBa (JEKCEMH) MOKHA 3aCTOCYBATH
¢dynkmiro strtok(), ska mae nBa aprymentu: 1) psaok, skuii Tpeda po30UTH Ha JIeK-
CeMH, 1 2) pSIIOK, IKK MICTUTh CUMBOJIU-PO3I1TIOBAYI.

[Mepmuii Buknuk Gyskiii Stritok() y mmxuenaseneniii mporpami

t = strtok(s, " .,;?!-");

npucBoioe t BKa3iBHHUK Ha mepiry jJekceMmy (CI0oBO) B psAnKy S. Jpyruii aprymeHT
MICTUTh MOKJIUBI po31iyioBi cuMmBou. DynHkinis strtok() mrykae mepmmii cMiMBOI y
pAIKy S, ssikud He € pozaumoBadeM. lle mouarok mepmioro ciosa. [lotim dyHKIIsA
3HAXOJIUTh HACTYITHUM PO3IIOBAY y PAAKY 1 3aMIHIOE HOTO HYJIb-cUMBOJIOM ('\0").
[{um 3akiHuyeThest moTouHe ciioBo. DyHkuia Strtok() 30epirae Bka3iBHUK Ha HACTY-
MTHUW CUMBOJI PSIZIKA S 3a TAHOIO JIGKCEMOIO (CIIOBOM) 1 MMOBEPTA€ BKA31BHUK HA TIOTO-
YHY JIEKCEMY (CJIOBO).

VY nactynHuX BUKIMKax Strtok() y mporpami jisi moueproBoro po30MBaHHS
psnka S Ha cioBa nepmuM aprymenTom ¢yHkiii € NULL pist Toro, o6 BUOKpeMIIeH-
HSl HACTYITHOTO CJIOBA psifKa S, BimOyBajocs 3 mo3uiii, sKy Oynio 30epexeHo more-
pennim BukimkoM Strtok(). Sxmo nexcem mpu Bukiauky strtok() Oinbire Hemae,
strtok() moeprae NULL i1 BinOyBaeThCst BUX1 13 ITUKITY.

3BepHITh yBary, mo strtok() moaudikye BXiTHHHA PSIAOK; TOMY, SKIIO PAIOK
micist BUKIMKY Strtok() Oyne 3HOBY BUKOPHMCTOBYBATHCH Y MpOTpami, CIIij 3aByac-
HO 3pOOUTH KOO psijiKa.

[le# i anropuT™M MOXKHA 3aCTOCOBYBATH JJII BUOKPEMJICHHSI YHCEN, ajie TOMl Y
SKOCT1 PO3/IIJIOBUX 3HAKIB HE CIIiJT 3aCTOCOBYBATH KpaImKy, sSIka MOXE 1HTEpIpeTyBa-
THCSA K JCCSITKOBA Kparka.

TexcT mporpaMu y KOHCOJIL:
#include "stdafx.h"
#include <iostream>

int tmain(int argc, TCHAR* argv([])
{

setlocale(LC ALL,".1251");

char *s = new char [80], *t;
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puts(" BeeniTb papok, fkun Tpeba po3buTtm Ha nekcemn:"); gets s(s,
80);

puts("\n Jlekcemu: ");
setlocale(®, ".OCP");
t = strtok(s, " .,;?!-");
while (t '= NULL)
{ puts(t);

t = strtok(NULL, " .,;?!-");
}
delete []s;
system("pause>>void");
return 0;

Pe3ynbpTaT BUKOHAHHS IpOTrpaMu:

Beenivte pAnCK. AKMH TpeEa PO3GHTH HA AEKCEMM:
i, Tony?* How are yvwou? — I'm 0K, thanks.

Mexcemu:

Ipuxnan S. Beectu pa1oK 1 BUAATUIN 3 HBOTO JAPYTE CIOBO.

Po3zg’azox. Y Huxk4yeHaBeEHOMY KOJI PO3B’sI3aHHS OPTraHi30BaHO B OKpPEMIid
¢ynkmii del word(), ska Bugaise 3 paaka S, MOYWHAIOYM 3 MO3UIT K, N CUMBOTIB.
VY wiil QyHKIIT covyaTKy KOIMIIETHCS 3 PsAAKa S MepIie CIOBO 3 MPOOIIOM Y JI0IOMi-
xHul psaaok S1. Ilicns yoro nomyyaerbest 1o S1 pemira psanka S 0e3 cloBa, IKe Mae
OyTH BuAaJIEHUM (aJpeca MOYaTKy I1€1 YaCTUHU PsJIKa OOUNCITIOETHCS 3a TOIIOMOT OO
ajipecHoi apupMeTHKH — 3¢yB Ha K+Nn+1 CHMBOIIIB Bij OYATKY psijiKa S).

TekcT nporpamu

#include "stdafx.h"
#include <iostream>
#include <string.h>
using namespace std;

void del word(char *s, int k, int n)
{ char *sl=new char [strlen(s)+1];
strncpy(sl, s, k); sl[k]='\0";
strcat(sl, s+k+n+l);
strcpy(s,sl);
delete [] s1;
}

int tmain(int argc, TCHAR* argv[])
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setlocale(LC ALL,".1251");
int i, kol=0, pl=-1, p2=-1;
char *s=new char [100];
puts(" BeepiTtb papok:"); gets s(s, 100);
strcat(s," ");
for (i=0; s[1i]!='\0"'; 1i++)
if (s[i]=="' ")
if (pl==-1) pl=i;
else { p2=i; break; }
del word(s, pl+l, p2-pl-1);
puts("“\n Papok 6e3 ppyroro cnosa ");
setlocale(@, ".0CP"); puts(s);
delete []s;
system("pause>>void");
return 0;

PesynpTaT BUKOHaAHHS NpOTpaMu:

BeegiTb pAgok: BBEn.i.Tb PAROK =
Microsoft deueloper network library 0A plaHa KpalHa

Pagok Bes gpyroro cnoea Panox 683 ApYroro cAo0Ba
Microsoft network library 0A HpalHa

IMpuxaax 6. BeecTu psAa0K 1 BUAAIWIN 3 HBOTO CJI0BA, KOPOTII 4-X CUMBOJIIB.

Po3é’si30k. JInst po3B’si3aHHs 3a7a4i CTBOPUMO HOBUH psiiok S1 3i cltiB psaka
S, IOBXKMHA KX HE MEHIIE 4-X CUMBOJTIB.

TexcT mporpamu

#include "stdafx.h"
#include <iostream>

int tmain(int argc, TCHAR* argv([])
{ setlocale(LC ALL,".1251");
char* s=new char [80], *t;
char* sl=new char [80];
strcpy(sl,"\0");
puts(" BeBenitb papok:"); gets s(s, 80);
t=strtok(s, " .,;?!-");
while (t !'= NULL)
{ if (strlen(t)>=4) { strcat(sl,t); strcat(sl, " \0"); }
t = strtok(NULL, " .,;?!-");
}
puts("\n Pspok 6e3 kKopoTkux cniB ");
setlocale(0, ".0CP");
strcpy(s, sl); BeeaiTb pagok:
puts(s); Microsoft SOL Server is a database management

Pagok Bes KOpOTKHX cnie
Microsoft Server database management
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delete [] s;

delete [] s1;
system("pause>>void");
return 0;

}

Ipuxnan 7. Jlyig BBeieHEro psijika MOMIHSATH MICIISIMU BKa3aHI HOMEpaMU CJIOBa.

TekcT nporpamu

#include "stdafx.h"
#include <iostream>

int tmain(int argc, TCHAR* argv[])

{ setlocale(LC ALL,".1251");
char s[100] = {'\0'}, rez[100] = {'\O'},*word;
char swap[25], a[25][20]; // ans nepecrasnsHHsa cnis
int k= -1, i, 1, r;
printf("Beegitb psagok:\n");

gets(s);

word = strtok(s, " \'\":-!,");

while(word)

{ k++; // KINIbKICTb C/iB
strcpy(alk], word);
word = strtok(NULL, " \'\":-!,");

}

printf("Bcboro %d cnis(oBa)\n" ,k+1);

printf("\nBeegitb HOMepwu cniB y pagky ons obMiny: ");

if(scanf("%d %d", &L, &r)==0 || >r || r>k+1)

{ prlntf(“\nHenpasmane BBEEHHA HOMepiB cniB pnA
0bMiHy!!I\n");

return 1;

}

strcpy(swap,al[l-1]1); // nepecTaBrisHHA C/iB y MacuBi CriB

strcpy(al[l-1],a[r-1]);

strcpy(alr-1],swap);

for(i=0;1i<=k;i++)

{ strcat(rez,al[i]); // MOEONHAHHSA C/iB Yy PAOOK

strcat(rez," "); e - .

DBEEN1TDh PALDK =
} exad Bce syne nospe
puts ("\nMicns obmiHy Becworo 4 caisosad
cnie:"); Beenite Homepw caie y panxky pan osminy: 3 4

setlocale(LC ALL,".0CP");
puts(rez); icaa oeminy cais:

exal BCce NOEpe BYNE

system("pause>>void");
return 0;
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[UTaHHA ANA CAMOKOHTPOSIO

1) HaBectu Bijomi criocodu orosionieHHst C-psiaka.

2) Uu mosxHa npucBoiti C-psiIKy YaCTHHY 1HIIOTO psAaka? SKIo Tak, HABECTH
PUKIaI.

3) Aka ¢ynxkuis go3Boisie 3’ eaqnatu aBa C-psaku? HaBectu npukia.

4) HaBectu cnioco6u BBesieHHs C-psiKa y KOHCOJI.

IlabopaTopHe 3aBAaHHA

1) ¥V mpotokoni nabopatopHoi poOOTH AaTH BIAMOBII HA KOHTPOJIbHI MATAHHS.

2) YV mpotokodi 1abopaTopHoi podoTn HamucaTu MoBoro C++ mporpamu st
PO3B’sI3aHHS 1HAMBIAYAJIbHUX 3aBJaHb 3 BUKOPUCTAHHSAM CTaHIAPTHUX (PYHKIIHM JIst
OTIpAIIOBAaHHS PsAKIB (3aBaaHHs BHOpaTu 3 Tadm. 18.1 ... 18.2).

3) CtBopuTH Ha KOMIT IOTEPl MpOrpaMHi MpoeKTu y cepemoBumll Visual C++
IUIA peati3allii HalMcaHuX MporpaM. 3aHeCTH Pe3yabTaTH 0OUUCICHb JI0 POTOKOIY.
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Tabnuys 18.1
InguBinyanbHi 3aB1aHHA 0230BOT0 PiBHS CKJIAJIHOCTI

Ne
Bap. 3aBaaHHs
1 |BuBectu nepiie cioBO BBEJIEHOTO PsijiKa
2 |3naiiTH 1HJIEKCH MTOYATKY M KIHIIS IPYTOTro CJIOBA Y BBEACHOMY PSAIKY
3 |BuBecTu nepie c10BO BBEJEHOTO PsiiKa Y 3BOPOTHOMY HOPSAKY
4 |BuBecTu ocTaHHE CJIOBO BBEJICHOTO PSIKA
5 |Bu3HAYUTH KUTBKICTh CIIIB Y BBeICHOMY psiaiKy. CoBa pO3AUISIOTHCS OJHUM YU
JEeK1IbKOMa MpooOiIaMu
6 |/Jlns ABOX BBEACHUX PAAKIB MOOYIyBAaTH TPETii, HA MOYATKY SIKOT'O CTOSITUME
JOBIIUHN 3 PSJIKIB, a 32 HUM Yepe3 MpoOia — KOPOTIIUH
7 |CTBOpUTH HOBUH PSIIOK 3 MEPIIOTO M OCTAHHBOTO CIIB BBEJECHOTO PsijIKa
8 |BuBectu mepiii JiTepH BCiX CIiB BBeAEHOTO psiaka. CloBa po3aUISIOTHCS OJHUM
YM JICKIJIbKOMa po0iaMu
9 |CrBopuTH HOBUH PSIIOK 3 TUGD, K1 MICTITHCS Y BBEACHOMY PSAIKY
10 |BuBecTH 1HIEKCH BCIX BXOJKEHB JIITEPU S J10 PsaKa
11 |Bu3HauuTH KIJIBKICTB CJ1B PAJIKA, SIKI HOYUHAKOTHCS 3 JITEP JIATHHUIII
12 |Bectu psioK 3 jiTep JATHHUIN 1 BAKOHATU HaJl HUM TaKl IEPETBOPEHHSI PETICTPY:
SIKIIIO TIepIIIa JITepa psAIKa € BEIMKOIO (BEPXHIN PETiCTp) MEPEBECTH 10 BEPXHBOTO
pEriCTpY BECh PSAAOK , 1 HABIAKH, SKIIO MepIlia JITepa Majia — 10 HIKHBOTO
13 |BuBecTu ocTaHHi JITEpH yCiX CiB BBEACHOrO psika. ClioBa po3aUISIIOTHCS OJ1-
HUM 9M JIEKUTbKOMa Ipo0iamMu
14 |BuBectu iHgekcu BCix HUQp, SKI € Y BBEJICHOMY PSJIKY
15 |BuBectu BCi pO3/110B1 3HAKM Ta iXHI IHIEKCU Y BBEICHOMY PSJIKY
16 |IlepeBepHyTH Yy 3BOPOTHOMY MOPSJIKY OCTAHHE 31 CJIIB BBEJICHOT'O PsIKA
17 |IlepeBectu nepie 31 CJIiB BBEICHOTO JIATUHUIIEIO PsIJIKA IO BEPXHBOTO PETICTPY
18 |BuBectu yci ManeHbKi JJATHHCHKI JITEPH, K1 CTOATH Ha MoYaTKy ciiB. CioBa
PO3AUISIOTHCA OTHUM YH JEKUTbKOMa MpoOiiaMu
19 |BuBecTH iHIEKCH BCIX KOM Ta KPAamoK, K1 € y BBEICHOMY PSIKY
20 |BusHauuTH KUTBKICTh 3aMBUX MPOOLTIB Y pAIKY (MOABIMHUX 1 TOYATKOBUX )
21 |CTBOpPUTH HOBHI PSIJIOK 3 BEJIUKUX JITEP JATHHULII BBEACHOTO PsiiKa
22 |Bu3zHauuTH KIIBKICTh CJIIB, MICHS SIKMX € PO3/I1IJIOBI 3HAKK, Ta BUBECTH 111 3HAKU
23 |BusHauMTH, YU € y pSAAKY 3HAKU apuPMETUYHUX JTii. SIKII0 Tak, TO BUBECTH Ha
€KpaH 11l 3HAKU
24 |llepeBepHyTH Y 3BOPOTHOMY MOPSAKY TMEPIIIE 31 CIIB BBEJICHOTO Psi/IKa
25 |BupanuTu yci npo6isiv y BBEIEHOMY PSIIKY
26 |CTBOpPUTH HOBUM PSJIOK 3 EPIIOrO Ta APYIOro CJIiB BBEJACHOTO PsIKa
27 |CTBOpPUTH HOBHH PAJIOK 3 MAJIMX JIITEP JIATUHHUII BBEJIEHOTO psJIKa
28 |CTBOPUTH HOBUM PSAJIOK 3 PO3ALTIOBUX 3HAKIB BBEJICHOTO PsJIKa
29 |BusHauuTy, UM € Y BBEICHOMY PSIKY 3HaKH apu(METUUHUX JAil. SKIIO TaK, TO
CTBOPUTHU HOBHM PSIIOK 3 IIUX 3HAKIB
30 |IlepeTBOpUTH OCTAHHE CJIOBO BBEJCHOTO JATUHHIICIO PSJIKA IO HIXKHBOTO PETICTPY
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Tabnuys 18.2
InauBinyajabHi 3aBJaHHA MiIBUILEHOT0 PiBHS CKJIAJTHOCTI

Bap.

3aBaaHHA

BunanuTu Ti cioBa psijka, ki MarOTh udpu

BusecTtu HaoBIIE CIOBO BBEACHOIO PSIAKA Y 3BOPOTHOMY HOPSIAKY

CTBOpPUTH HOBHH PSJIOK 31 CJIIB BBEJICHOTO PSIJIKA, IOBXKUHA SKUX OUTBIIE 6-TH

AW IN|—

BuBecTr Ha ekpaH Ti CJ0Ba BBEICHOTO PAIKA, K1 MOYUHAIOTHCS
1 3aKIHYYIOTHCS] Ha OJIMH 1 TOW CaMUi CUMBOJI

()}

Bupanutu nepegocTaHHe CIIOBO BBEACHOTO PsIKa

@)

Busectn H&ﬁKOpOTHIC CJIOBO BBCIACHOI'O pAJKa

BBecTH ps1ok Ta OKpeMo CII0BO, SKE € B [IbOMY PsiAKY. Buganuru 3 psanka
nepiie BXO/KEHHS 1[bOTO CJIOBA

o0

Bumanuty Bci crioBa BBEIEHOTO PsIKA, SIKI MOYMHAIOTHCS HA JTEPY A

CTBOPUTH PSJIOK 31 CJIIB BBEJICHOTO PSJIKA, JOBKUHA SKMX MEHIIE S-TH CHMBOJIIB

10

Bumanutu 3 psimka cioBa, sSiKi MOYMHAIOTHCS 1 3aKIHIYIOTHCS OJTHAKOBOIO JTITEPOIO

11

I[J]}I BBCIACHOI'O pAJKa BCTABUTH ITICJIST KOKHOT'O CJIOBA 3HAK OKJIMKY

12

BunanuTu Ti cioBa psjaka, K1 3aKIHUYIOTHCS TUPPOIO

13

Bunanutu 3 psinka yci 3aiiBi npoOinu (1oABIHHI, MOYATKOBI 1 KIHIIEB1)

14

IlepecTaBuTH y BBEICHOMY PSAKY ITEpLIE M OCTAHHE CI0BA

15

Jy1st TBOX BBENIEHUX PSJIKIB MOMIHSATH MICISIMH 1XHI TEPIIIi CJIOBa

16

Y BBEICHOMY PSIIKY BUIAIUTH BC1 PO3/1IOBI CHMBOJIN

17

CTBOpHUTH HOBHI PAZOK 3 THX CJIiB BBEJACHOTO PSIKA, SIKi TOYMHAIOTHCS 3 MAJIMX
JITep JaTUHUII

18

[lepecTaBuTH y BBEJICHOMY PSAKY MEpIIE 1 APyre cloBa

19

Y BBeJICHOMY pSAJIKY BUAAIUTH BCl CUMBOJIH, K1 HE € U paMH Ta KPAKOO

20

BceraButu nepen Ta miciisi KOKHOTO CJIOBa BBEIEHOTO psiAKa CUMBOI “*’

21

vy BBCJICHOMY PAAKY BUJAJIMTHU CJIOBA 3 ITAPpHUMHW HOMCPaMU

22

CTBOPUTH HOBHUH PSJIOK 31 CIIIB BBEICHOTO PAAKA, SKi IOYMHAIOTHCS 3 BETMKUX
JITep JaTUHUII

23

CTBOpPUTH HOBUH PSIJIOK 31 CJIIB BBEICHOIO PSJIKA 3 HEMApHUMH HOMEpaMu

24

BuBecTu cToBOIUMKOM Y 3BOPOTHOMY IMOPAOKY BCI CJIOBa BBCIACHOI'O pAOKaA

25

CTBOpUTH HOBHH PSAJOK 3 HAMKOPOTIIOTO i HAMAOBIIOTO CII1B BBEICHOTO PAIKA

26

Bunanutu 3 psjika HAMKOPOTIIE CIIOBO

27

Busectu Ti ci1oBa BBEJICHOTO psIJiKa, SIKI HE MICTATH U(P

28

Bgrectn PAOOK 1 OKPEMO CJIOBO. BcTraButn oc CJI0BO TTICIIsA IEpUIoro CiaoBa psAaKa

29

CTBOpUTH HOBUH PSJIOK 31 CJIIB BBEJICHOTO PsIJIKA, sIKI MOYMHAOTHCS 3 JiTepu K

30

Bunmanutu 3 psaaka HalIOBIIE CIOBO
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PAARM Knacy String

Meta po6oTH: HAOYTH MPAKTHYHUX HABUKIB MPOTPAMHOTO OMPAIFOBAHHS PSI/I-
KiB Kjacy String.

TeopeTuyHi BigOMOCTI

OronoweHHA Ta cneuundika opraHisauii pagkis knacy String

Psanku knacy String npencTaBmisitoTh TEKCT SIK MOCIi0BHICTH ciMBOIiB Unicode
1 HaJIeXKaTh MPOCTOPY iIMeH System. OroJonryroThCsl BOHH TaK:
String "“<sminna>;
Hanpuknan:
String ~s, “~str = "abcdefg";

[Tpu TakoMy OTOJIOIICHHI JIpyTa 31 3MIHHUX HE JIMIIE OrOJIONIY€EThCs, a U 1HIIi-
aNi3y€eThCsl MOYATKOBUM 3HA4YCHHsM. [HiIiami3aiisi OroJIOIIyBAaHOTO psiiKa 3HA4YEH-
HSIM, BBEJICHHUM 3 KJIaB1aTypH, MOXXE MaTH BUTJISI:

String “myString = Console::ReadLine();
JIyist BUBHAUEHHS TOBKUHU PsIJIKa MOKHA CKOPUCTATHUCS BiIacTuBicTiO Length:
int n = str->Length;
Makcumanbauil po3mip 00'ekta String — 2 I'b mam'sti, a6o 6im3pK0 1 MiIpA. CHMBO-
JIB.

Psnku xmacy String ckmagatotbest 3 cuMBodiB tumy Char, To6To cuMBOMIB
Unicode 3 komyBanusim UTF-16 (16-0iToBe 3HaYeHHs 3 [iama3oHy LIICTHAALSTKOBUX
3naueHb 0x0000 — OxFFFF).

3BEpHEHHS 10 KOXKHOTO CUMBOJIY PSiJIKa BUKOHYETHCS 32 JIOIIOMOTOIO 1HICKCY,
K JI0 eIEMEHTa MAaCHBY:

myString [1i]

KonkaTenanito (3uensieHHs1) psAKiB BUKOHYIOTh 3a JIOTIOMOI010 omniepaTopa +:
String s = "This is one sentence. " + "This is a second. ";
s += "This is a third sentence.";
Console: :WriteLine(s);

VY pesyabTati 1boro chOpMy€eThCS i BUBEIETHCS HA €KPaH PSIIOK:

"This is one sentence. This is a second. This is a third
sentence."

Heski meToau ana podoTH 3 pAaaKkamu

1) Index0f — momyk migpsiaka y psaaky. Meron moBeprae iHaekc (Hymepa-
Iisl BiJl HYJIS1) TMEPUIOro BXO/KEHHS MiApsAaka abo 3azHaueHoro cumsoiry Unicode B
MEXax JaHOTO eK3eMIusipa. Meros moBeprae -1, sSKIo 3HaK ado MiAPSI0K HE 3HaK-
JICHO B TaHOMY ek3eMIuspi. [1omryk BUKOHYETBCS 3 MiCIlsl, BKQ3aHOTO Y JIPYroMy Iia-
pameTtpi. Skmo apyruit mapameTp BiICYTHiH, TO TOIIYK PO3MOYUHAETHCS 3 MOYATKY
psiIKa.
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Hampukian, komanma i BU3HAYSHHS HOMEpa IMEpIIoro mpoodiury B pSAKY S
MaTUMe BUTJIAL:

int n = s->IndexOf(" ");

Meton IndexOf, sk i OimpIIicTs METOAIB JUIsl poOOTH 3 KiacoM String, ma-
I0Th JIEKUIbKa (OpPM: 3 OJHUM, JBOMA 1, HaBiTh, TPhOMA apryMeHTaMH. 3 JOKJIaIHi-
11010 1H(OpMaIIi€r0 MOXKHA 03HAHOMHUTHCH 3a [HTEpHET-aApecoro:
http://msdn.microsoft.com/ru-ru/library/system.string.indexof(v=vs.110).aspx.
2) Substring — orpumanns migpsiaka 3 psiaKa, TOOTO KONiOBAHHS YACTHHH
psiZiKa, TOYMHAKOYH 3 MIEBHOT MO3MUIIIT 1 JO KIHIIS psJIKa:
String”™ Substring(int startIndex)
Hpyra dhopma 11b0ro METOAY A03BOJISE 3a/aBaTH MEBHY JIOBXKUHY KOIMIMOBaHO1
YACTHUHHU PsJIKA:
String”™ Substring(int startIndex, int length)
Hanpuknaa, BUOKpEeMIIEHHsI IPYTroro CJoBa psiika S MOKHA 31MCHUTH TaK:
String ”s = "This sentence has five words." , “word2;
int startPos = s->IndexO0f(" ") + 1;
word2 = s->Substring(startPos, s->IndexOf(" ",startPos) —
startPos) ;
VY npoMy ¢pparmeHTi:
s->IndexOf(" ")+1 —iHAeKc moYaTKy Pyroro cjaoBa(HACTYITHUNA CUMBOJ HiCiA MPOOi-
ny);
IndexOf(" ", startPos) — immekc mpoOiry micist Apyroro CjioBa;
s->IndexOf (" ", startPos)—startPos — nosxxuna apyroro ciosa.
3) Insert — BcraBasiHHS MiIpPs/IKA B 32/1aHy NMO3ULII0 OTOYHOTO PSI/IKA.
Hamnpukinan, micist BUKOHAHHS KOMaH]T
String *s = ".NET Framework 4.5";
s = s->Insert(0, "C+");
psanok S HaOyne purisany: "C++.NET Framework 4.5", ToOTo Ha moyaTok psijaka Oyne
BcTaBjeHO ¢parmeHT "C++".
4) Remove — BuaajieHHsI 3 Ps/IKa NMeBHOI KIJILKOCTI CHMBOJIIB i3 331aHO1
MO3UIII{ TOTOYHOTO PSAKA:
Remove (int startIndex, int count)
Hanpuxnan, HactynHuid HaOip KOMaH[ BUIAJIUTH 3 PsiiKa APyTe CIOBO — HAOIp CUM-
BOJIIB MK MIEPILIUM 1 APYTUM IpobiiaMu, TOOTO 3HaYEHHSI M0-0aThKOBI:

String “name = "Mukona leTpoBuy TapaHeHKo";
int foundS1l = name->IndexOf(" ");
int foundS2 = name->IndexOf(" ", foundSl + 1);

name = name->Remove(foundS1 + 1, foundS2 - foundSl);
SIK1IIO APYTOTO CIIOBA B PANKY HE Oyie, BUAAIATHCS BCI CHMBOJIM J0 KiHIA PSAKA.

5) Replace - 3amina wacrtunm psiaxa. MeTox 3aMiHIOE BCi BXOIKEHHS B
pSAAOK TMEeBHOI cykKymHOcTi cuMmBoisiiB OldValue Ha iHIIY CYKYIHICTh CHUMBOJIB
newValue:

Replace (String”™ oldValue, String”™ newValue)
Hanpuknaa, 3MiHUTH CIIOBO MaTeMaTHKa B PAIKY S (SKIIIO BOHO TaM €) Ha HOBY Ha3BY
MO>KHa KOMaHJI010:
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s = s->Replace("MaTeMaTuka", "Buwa MateMaTumka");

6) Metoxu ToLower i ToUpper neperBopioioTh yCi CHUMBOJIH PSIKA 10 HHK-
HBOTO YU TO JI0 BEPXHBOT'O PETICTPY, MPU YOMY METOAM KOPEKTHO ONpalbOBYIOTH 1
JATUHUIO, 1 Kupuiuito. Hanpukinan:

String ~s = Console::ReadLine();
Console: :WriteLine(s->ToUpper());

7) Metoau TrimStart, TrimEnd i Trim posBonsiors nos6aBuTHCh a60
MOYATKOBUX, a00 KIHIIEBHX, a00 1 TUX 1 TUX TPOOUTIB y PAIKY.

8) Split — moxin psaka Ha mopmii, 3a/J€KHO Bill BKA3aHOIO PO3IiII0BAYA.
Merton Bizpa3y hopmye MacuB psiKiB (array<String™>) 3 BHOKpEMJICHUMHU MTOPIIisi-
MU CHMBOJIIB — MIAPSAKAMH, K1 OyJd PO3MIIIEH] Y BUXITHOMY PSIKY MDK Oylb 3
AKUX 3a3HAUYEHUX PO3IITIOBAYIB, HAMPUKIIA!

String ©s = "TapaHeHKO 12.06.1998 167";
array<Char> ~Cenapatop = {' ', '"\t' };
array<String™> “subs =
s->Split(CenapaTtop, StringSplitOptions: :RemoveEmptyEntries);

V HaBeneHOMy HpHKIaL apyruii mapamerp B Metoai SPLit Bkasye Ha Te, mio
MOPOXHI €1eMeHTH He OyayTh BKJIIOUaTHCA 10 MacuBy (popMoBaHuX miapsakiB. Pe-
3yJITAaTOM BHKOHAHHS HABEIEHOI KoMaHmu Oyae MacuB SUDS 3 Tphox ememenTis:
subs[0]="TapaHeHko"; subs[1]="12.06.1998"; subs[2]=167". Po3nximoBayamu Oy-
JIM BKa3aH1 pOoOUT 1 CUMBOJI TaOYJIAI1, MPUIOMY iXHS KUTBKICTh YW MOEAHAHHS HE Ma-
I0Th 3HAYEHHS, OCKUIbKM BOHU HE BKJIIOYAIOTHCS JIO HAOOPY €JIEMEHTIB ()OPMOBAHOTO
MAacCHBY.

9) Compare — nopiBHsIHHSI IBOX PsIAKIB. MeTo/ MOBEpPTAE I[iJIe YHCIIO, SIKE
MOKa3ye iX BiIHOCHE TOJIOKEHHS B MOPSAKY COPTYyBaHHS: —1 (SIKIO MepIiuil psaoK
MeHIe apyroro), 0 (Koo psaku ogHakoBi) abo 1 (K0 meprivii psaok OimbIie
npyroro). [Ipu mopiBHSIHHI PAAKIB BiIOYBAETHCS MTOYEPTOBE TOCUMBOJIHHE TTOPIBHSH-
HSl KOJ[IB CUMBOJIIB y psjikax. Hanpukiaza, B yMOBHOMY oriepaTopi

if (String::Compare("2+1","1+2")>0)
yMOBa 0OyJie ICTUHHOIO, OCKUTBKH KOJI CUMBOJY '2' € O1IBIIIUM 3a KO cCUMBOJY '1'.

Meski metoau Ansa po6otn 3 cumonamu Char

1) IsDigit — mepeBipka Ha Te, UM € CUMBOJ JCCATKOBOIO UG POro. KO cuM-
BOJI € 1u(poro, To pe3ynbrar — true, inakme — false.

3BUYaiiHO, METOJI BUKOPUCTOBYIOTH pa3oM 3 onepatopom 1if y takuii crocio:

if (Char::IsDigit(s[i]))

2) IsLetter — noBeprae 3HaueHHs1 true, SKIIO CUMBOJ € OyJb-SKOIO JITEPOIo
Unicode (kupuiuis Takox), iHakmie — false.

3) IsLower — moBeprae 3Ha4eHHs true, sSKIIO CUMBOJ € JIITEPOK HUKHbBOTO
pericTpy (Masoro jiteporo), inakiie — false.

4) IsUpper — moBeprae 3HaueHHS true, sIKIO0 CUMBOII € JITEPOK BEPXHbLOIO
pericTpy (BeIuKOIO JIiTEporo), iHakmie — false.

5) IsPunctuation — noBeprae 3HaueHHs true, SKIIO0 CUMBOJ € OJHUM 31 3Ha-
kiB mynkryamii: ', "), L7 N L ] Ta .
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6) IsWhiteSpace — moBeprae 3HaueHHs true, SKIIO CUMBOJ € MPOOIIOM, 1H-
akme — false.
7) Equals — moBeprae 3HaueHHs true, SKIIo CHMBOJ € OJTHAKOBUM (301raeThes)
3 MOPIBHIOBAHWM 3HAYCHHSIM, HAIPUKIIA]T;
for (int i = 0; i < s->Length; i++)
if (s[i].Equals('*')) { s = s->Remove(i, 1); i--;}

[{i komaHaM BUAATSATH BC1 31POYKH 3 pAIKA.

Mpuknagu nporpam

Mpuxiaax 1. OOYUCAUTH KUIBKICTh MPOOLTIB 1 3HAKIB MYHKTYallli y BBEJICHOMY
PAAKY.

TekcT nporpamu:

using namespace System;
int main(array<System::String "> "args)
{
Console: :WriteLine("Beenitb pamok:");
String ~s = Console: :ReadlLine();
int nSpace = 0, nPunct=0;
for (int 1 = 0; i < s->Length; i++)
{
if (Char::IsPunctuation(s[i])) nPunct++;
if (Char::IsWhiteSpace(s[i])) nSpace++;
}
Console: :WriteLine("Y BBepeHomy pagky\n{O}\npo3MiweHo {1}
npobin(un/iBe)
i {2} 3Hak(u/iB) nyHkTyauii ", s, nSpace,
nPunct) ;
Console: :ReadLine();
return 0;

}

Pe3synbTaT BUKOHAHHSA NPOTPaAMHU:

Beepite pApok:
a Bce noepet
Y eBeneHoMYy pAAKY

a Bce nocpe?
pozMiweHo 2 npoeiaiuAige) i 1 sHaxk{Ww 1B} nNnyHkTyauil

Ipuxaan 2. Y BBeACHOMY PsIKY CIOYATKy BUJAIUTU BCl HU(ppH 1 mepeBecTu
CHUMBOJIU PSIJIKA IO BEPXHBOTO PETICTPY.

TekcT nporpamu:

private: System::Void
buttonl Click(System::0bject”sender,System: :EventArgs™e)
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String™ str = textBox1l->Text;
for (int i=str->Length-1; i>=0;

if (Char::IsDigit(str[i]))
str = str->Remove(i, 1);
str = str->ToUpper();
textBox2->Text = str;

{

int kol=0;
i--)
}

o el X
Beegite pROooK
MNET Framework 4.5
PRpok nicnAa nepeTEOpeHHA
NET FRAMEWORK .
Poae'AzanHA J [ Buxig

Ipuknan 3. 3amiHuTy B psaKy IUpH Ha 1XHI CIOBECHI Ha3BH, HANPUKIAL:
1 —ua "ogun", 2 —Ha "aBa'" TOIIO.

Po3zg’azox. Jlna takux 3aMiH IOIIRHO BuUKOpucTat Meron Replace(), ame
OCKIJTBKH II€¥ METOJ] MOKE MPAIIOBATH 3 ApTYMEHTAMH — PSIKAMHE, TO CITIOYATKy CHM-
BOJI CJTiI IEPETBOPUTH O PsIJIKa 3a JOMOMOTror Metoxy ToString(). Bubip ciosec-
HOT Ha3BM Ti€l YM iHIIOT UG PH 3pyUHO OpraHizyBaTH B oneparopi switch, Bkazapmm
B SKOCTI KJIF04a caM cMMBOJ. [Ipu 1mipomy, Hacrmpasni, Oyzae omparbOByBaTHUCH KO

CUMBOIY.

TexkcT nmporpamu:

using namespace System;
int main(array<System::String ~> "args)

{

String ®s = "2 * 2 =4 - 3T0 BCEM U3BECTHO B LESIOM MUpE,

\Nna He 6 U He 5 - 3T0 Hapo 3HaTb!";

Console: :WriteLine(s);

int 1=0; String “nazva;

for (int 1 = 0; i < s->Length-1; i++)
if(Char::IsDigit(s[i]))

{ switch(s[i])
{ case '0':
case 'l1':
'2':
'3':
'4':
'5':
'6':
‘7'
'8':
'Q':

case
case
case
case
case
case
case
case

}

nazva="Honb" ;break;
nazva="oguH" ;break;
nazva="pBa";break;
nazva="Tpun" ;break;
nazva="ueTtblpe" ;break;
nazva="naTtb";break;
nazva="wecTb" ;break;
nazva="cemb";break;
nazva="BocemMb";break;
nazva="peBaTb" ;break;

s = s->Replace(s[i].ToString(), nazva);

}
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Console: :WriteLine("\nCTpoka nocsne 3ameHbl uMpp Ha MX Ha3Ba-
HMA:\n"+s) ;

Console::ReadLine();

return 0;

}

Pe3ynbTaT BUKOHAHHS NPOTrpPaMu:

2 # 2 = 4 — 370 BCEM WSBECTHO B LUEAOM MHUpE.
He 6 w ne 5 — 3To Hapno 3HatTb?

TPpOKa NOoOCcCAe 3aMeHH LHPp HA HX HAZBAHHA -
Ba % gea = YyeTwmpe — 3T0 BCEM W3IBECTHO B UEAOM MMpE.
HEé WECTb MW HE NATH — 3TO HAapo aHaTtb!

Ipuxaanx 4. Y BBeAeHOMY PSAKY BCTABUTH MICHSI KOXKHOTO CUMBOIY '*' ioro
MOPSIIKOBUI HOMEP Ta HOMEP TMO3UIIIT IIHOTO CUMBOJTY Y PSAKY.

TexcT mporpamu:

using namespace System;
int main(array<System::String ~> "args)
{
Console: :WriteLine("Bsepitb pagok:");
String ~s = Console: :ReadlLine();
int kol = 0, i;
for (1 = 0; i <= s->Length-1; i++)
if (s[i].Equals ('*'))
{ kol++;
s = s->Insert(i+l, " (nom="+kol.ToString()+"
pos="+i.ToString()+") ");
}
Console: :WriteLine("\nPe3ynbtat:\n"+s);
Console: :ReadLine();
return 0;

}

Pe3ynbTaT BUKOHAHHS NpOTrpaMu:

Beenite pANOK:

W] 3

Fe3zyabTaTt:
{nom=1 pos=0> gw#®* {(nom=2 pos=18> 33# {nom=3 pos=37)

Ipuxnan 5. Beectu psiok, BUBECTU OKPEMO KOXKHE 31 CIIIB IILOTO PsI/IKa Ta
OOYUCIIUTH KIJIBKICTB CJIIB PAJIKA, K1 IOUMHAKOTHCS 3 BEJIMKOT JIITEPH.

Po36’sa30k. 3BepHITH yBary, 10 y HaBEJACHOMY MPOTPAMHOMY KOl Y METOMl
Split mapamerp StringSplitOptions: :RemoveEmptyEntries Bukopucrano mis Bu-



116 NaBopaTtopHa po6oTa Ne 19

KJTFOUEHHSI TIOPOXKHIX PAIKIB, SIKI MOKYTh BUHUKHYTH y pa3l BBEICHHS MOABIMHUX MPO-
OUTIB TOIIIO.

TekcT nporpamu:

private: System::Void
buttonl Click(System::0bject”sender,System: :EventArgs™e)
{ 1int kol = 0;
String "str = textBoxl->Text;
String ~delimStr = " ,.:\t";
array<Char>" delimiter = delimStr->ToCharArray( );
array<String™> “words;
words = str->Split(delimiter,
StringSplitOptions: :RemoveEmptyEntries);
for (int i=0; i<words->Length; i++)
{ richTextBox1->Text += words[i]+"\r\n";
if (Char::IsUpper(words[i][0])) kol++;
}

textBox3->Text = Convert::ToString(kol);

PCByJIBTaT BUKOHAQHHA HpOFpaMI/IZ
& L= | B S

Beegite pROoDK

String is a series of Unicode characters.

Cnoea pApgka = )
pRA KinkKicTe cnie

String 3 BEMWKOI NITepK
is
a 2
series
of
Unicode I Pose'szanHnA
characters
Buxia

IIpuknag 6. Y BBeneHOMY PAIKY MEPEBECTH TOJOCHI JIATUHCHKI JITEPH O
BEPXHBOT'O PETUCTPY.

TexcT mporpamu:

using namespace System;

int main(array<System::String "> "args)
{
Console::WriteLine("BeegiTb pspgok:");
String s = Console::ReadlLine();
for (int 1 = 0; i < s->Length; i++)
if (s[i]=='a'||sl[i]=="0"||s[i]=="e"||s[i]=="1"]||s[i]=="u")
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{ Char c = Char::ToUpper(s[i]);
S s->Remove(i,1);
S s->Insert(i,c.ToString());

}
Console: :WriteLine("\nPe3synbTtat:\n" + s);
Console: :ReadLine();
return 0;

}

Ipuxnan 7. Y BBeIeHOMY PSJIKY MIOMIHSATH JpyTre Ta MepeIoCTaHHE CIOBA.

TexcT mporpamu:

private: System::Void
buttonl Click(System::0bject”sender,System: :EventArgs™e)
{ String”™ s = textBox1l->Text->Trim();

String ~dS = " ., :1?2\t";

array<Char>" del = dS->ToCharArray();

array<String™> “words = s->Split(del,
StringSplitOptions: :RemoveEmptyEntries);

int n = s->Index0f(words[words->Length-2]); // no3uuia nepegoctaHHLOro
crnoBa

s = s->Remove(n,words[words->Length-2]->Length); // Bupanutn nepenocraHHe
C/10BO

s = s->Insert(n,words[1]); // MOCTaBUTU 3aMICTb BUOVIEHOrO Apyre
C/10BO
n = s->Index0f (words[1]); // no3uuis Opyroro csioBa

s = s->Remove(n,words[1]->Length); // Bugasmtu gpyre crioso

s = s->Insert(n,words[words->Length-2]); // nocrasutu Tyau nepenocTtaHHe
C/10BO
textBox2->Text = s;

Pe3ynbTaT BUKOHAHHSA NPOTPAMU:

ruy' OnpaukosaHHs DR.E,HiBl == |i:;-"-J1|

Beegime pAaok chis

¥aiA saex0M Ha semni Gyoe Mup

MNomivaTA MicuAME opyTe Ta
NepenocTaHHE CROBA

¥aiA Bvaoe Ha SemMni S3EKOM MUp

[uTaHHA [Na CaMOKOHTPOSO

1) Iosicantu BigminHOCTI cumBoiiB char Big Char 1 psakiB char* Big
String.
2) HaBectu npukiiaj OroJIONICHHS Ta BBEJACHHS psaaka kiacy String.
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3) o BuBeneThCs HA €KpaH MICIs BUKOHAHHS KOMaHI:
String s = ".NET Framework 4.5";
Console: :WritelLine(s->ToUpper());
CK1JIbKM CUMBOJIIB PSIIKA S MICHS I[bOTO 3AIHIIUTLCS HE3MIHHUMU?
4) Illo BuBeneThCs HA €KpaH MIiCIs BUKOHAHHS KOMaH/I;
String s = ".NET Framework 4.5";
s = s->Insert(0, "C++");
Console: :WritelLine(s);
5) o BuBeneThCS HA €KpaH MICs BUKOHAHHS KOMAHI:
String s = ".NET Framework 4.5";
s = s->Remove(5, 9);
Console: :WritelLine(s);
6) 3anmucaTu KOMaHJy, SiKa T03BOJMUTH 3HANTH y PANIKY S 1HACKC MEePIIOTo Mpo-
oiny?
7) 3anucatd KOMaHIy, sKa JA03BOJUTH BCTAaBUTU HA IMOYATOK PSAAKA S CJIOBO
"good"?

ITabopaTtopHe 3aBAaHHA

1) ¥V mpotokoui nabopatopHoi poOOTH 1aTH BIAMOBII HA KOHTPOJIbHI MUTAHHS.

2) V mpotokodi 1abopaTopHOi poboTn HamucaTd MoBor0 C++ mporpamu s
pO3B’si3aHHS 1HIMBITyalbHUX 3aBJaHb 3 OMNpAIIOBaHHS PSJIKIB Kiacy String
(3aBnanHs BuOpartu 3 Tabdm. 19.1 ... 19.2).

3) CTBOpUTH Ha KOMIT IOTEpl MpOrpamMHi MPoeKkTH y cepenoBuil Visual C++
IUIS peatizailii HamMcaHuX MporpaM. 3aHeCTH Pe3yabTaTH 0OUNCICHB IO MPOTOKOITY.
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Tabnuys 19.1
InguBinyanabHi 3aB1aHHA 0230BOT0 PiBHS CKJIAJIHOCTI

Ne
3aBaaHusa
Bap.
1 BusHaunTu KibKiCTh QP Y BBEJCHOMY PSAKY
2 | Y BBeJIeHOMY PAJIKY 3aMIHUTH 3HAKHU OKJIMKY KpalKaMu
3 | YV BBeaeHOMY pSAIKY MEPETBOPUTH Y BEPXHIN PETICTP CUMBOJIH 3 TAPHUMU
1HIEKCaMU
4 | Y BBeleHOMY PSIIKY IEPETBOPUTH y BEPXHIiil pericTp mepii JIiTepH CIiB
(T1, 10 WTYTH TICIS MPOOLTY)
5 | BU3HauUUTH KUIBKICTh BEJIUKUX JIITEP Y BBEACHOMY PSJIKY
6 | BusHauuTH KUIBKICTh 3HAKIB MyHKTYallli Y BBEJICHOMY PSIAKY
7 | Y BBeJIcHOMY pSJKY 3aMIHUTH BC1 3HAKU MYHKTYaIlli mpoOiiaMu
8 | Y BBeeHOMY PsIIKY 3aMIHUTH TTOABIHHI TPOOITTN 3HAKAMU T IKPECICHHS
9 | BusHauutu iHA€KC nepuioi mudpu y BBEACHOMY PSIKY
10 | ¥V BBeAeHOMY pAJIKY BUSHAUUTH CUMBOJI 3 HAIMEHIIIUM KOoA0M. BuBecTu e
CUMBOJI Ta HOT0 HOMEP KOy
11 | BusHauutu, 4oro OiIblIe Y BBEICHOMY PSAAKY: lHdp abo Jitep
12 | V BBeieHOMY PAJIKY MOMIHSTH MICIISIMH MEPIINK 1 OCTaHHIN CUMBOJIU
13 | Bu3HauuTH KUIBKICTB CJIIB Y BBEJICHOMY PSAIKY
14 | Bu3HauuTH KUIBKICTh MAJICHBKHUX JITEP Y BBEICHOMY PSIIKY
15 | V BBegeHOMY psAKY BU3HAYUTH KUIBKICTH CHMBOJIIB, SIKI HE € aHl JTiTepamH,
a1 mudpamu
16 | YV BBeaeHOMY PSJIKY 3aMIHUTH BC1 IIU(PU HA CUMBOJT ‘1’
17 | BU3HauuTH KIJIBKICTh JITEP KUPUJIUII Y BBEJCHOMY PSIIKY
18 | OGUUCINTH KUIBKICTh JIJATUHCHKUX JIITEP Y BBEICHOMY PSIKY
19 | Bu3HauuTH 1HAEKC NMEPIIOi BEIUKOI JATUHCHKOI JIITEPU Y BBEICHOMY PSIKY
20 | Ha ocHOBI BBEICHOTO psiika CTBOPUTH HOBUH PSIOK 3 JITEP KUPHIIHILI IEPIIOTO
21 | Y BBeneHOMY pSAIKY MOMIHATH MICISIMU MEPUINI 1 OCTAHHIM CUMBOJIH
NEPILOro CJIoBa
22 | Bu3HauuTH CUMBOJ 3 HAMOUIBIIIUM KOJIOM Y BBEJIEHOMY PsAKY. BuBectu 1eit
CUMBOJI Ta HOT'O HOMEP KOy
23 | Bu3HauuTH 1HAEKC OCTAHHBOTO MPOOLTY Y BBEJICHOMY PSIKY
24 | YV BBeaeHOMY pAJKY MEPETBOPUTH BCl CUMBOJIM 3 HEMAPHUMHU 1HJEKCAMU Ha
HWOKHIN pericTp
25 | 3aMiHUTH BCl BEJUKI JITEpU BBEJICHOTO PsiIKA HA CUMBOJ “*’
26 | Ha ocHOBI BBEIEHOTO PsiZiKa CTBOPUTH HOBUM PSIIOK 3 CUMBOJIIB 3 TAPHUMU
1HJIEKCAMU
27 | Y BBeZeHOMY PSIIKY BUSHAYUTH, JIITEP SIKOTO PEriCTPy OUIbIIE: BEPXHHOTO
a00 HUKHBOTO?
28 | BuBectu BC1 CUMBOJIM BBEJEHOTO PsAJIKA Y 3BOPOTHOMY MOPSJIKY
29 | 3aMiHUTH KpamKky 1 KOMU aedicamMu y BBEACHOMY PSAKY
30 | V BBegeHOMY pSAAKY OOUHMCIUTH KUIBKICTh CUMBOJIB HICJIS IEPIIOTO MPOOLTY




120

JTabopaTtopHa po6oTa Ne 19

Tabnuys 19.2
InauBinyajabHi 3aBJaHHA MiIBUILEHOT0 PiBHS CKJIAJTHOCTI

Ne
Bap. 3aBaaHHs
1 | BuBecTu BCI €I0Ba BBEJECHOTO PsiJIKA, SIKI MOYMHAIOTHCS 3 BEJIMKOI JIITEPU
2 | OGuuCIUTH KUTBKICTh CJI1B BBEJICHOTO PSIKA, K1 MICTATH JiTepy ‘a’
3 | BusHauuTH KUIBKICTH CIiB BBEJICHOTO PAKA, sIKI TOUYMHAIOTHCS 1 3aKIHUYIOTh-
csl Ha OJIHY ¥ Ty camy JiTepy
4 | BuBecTu cioBa BBEACHOTO PSAJIKA TIOBKUHOIO OUTBINE S-TH CUMBOJIIB
5 | BuBecT# ciioBa BBEICHOTO PsiAKa y 3BOPOTHOMY MOPSAKY (Y CIOBAX MOPSIOK
CHMBOJIIB HE 3MIHIOBATH)
6 | CTBOpUTH HOBUM PSJIOK 31 CJI1B BBEJICHOTO PAJIKA, SIK1 MICTATH Aedic
7 | Y BBeneHOMY PsAKY 3aMIHUTH 3HAKU apu(METUUHHX JA1i Ha 1XH1 Ha3BH (‘1 —
Ha “plus” To1110)
8 | Y BBeaeHOMY pAIKY BUAAIUTH YC1 CHMBOJIM, PO3MIIIEH] MK MEPILIOIO Ta
OCTaHHBOIO KpamKaMu
9 | YV BBemeHOMY pSAIKY 3aMIHUTH 3HAKH TaOyJISIIT HA IPOOLIH Ta BUIATUTH 3aiiBi
npoO1in (MOYaTKOBI, KIHIIEBI Ta MOJB1IHI)
10 | V BBeleHOMY psIIKY BCTABUTH CBOE BJIACHE 1M 5 MICIISL KOXKHOTO 3HAKA OKJIUKY
11 | Y BBeneHOMY PsIIKY BUJAIUTH YC1 CJIOBA, SIK1 MICTITh ITUppHU
12 | V BBeieHOMY PsIIKY BCTABUTH MICJISI KOXKHOTO CJIOBA MOTO TOBXKUHY
13 | V BBemeHOMY pSIKY BUJAIUTH BCI CIOBA 3 IOBKUHOIO MEHIIE 4-X CUMBOJIIB
14 | O0YUCINTH KIIBKICTB CJIB BBEACHOTO PsIJIKA, SIK1 MICTATb JIUIIIE BEIHUKI JTITEPU
15 | BuBecTu BCi cl10Ba BBEJIEHOTO PsiJIKA, sIKI MICTSTH JIMIIIE MAJICHbKI JIITEPH
16 | OOUKCIUTH KIJIBKICTD CJI1B BBEJIEHOT'O PsJIKA 3 MMAPHOIO JIOBKUHOIO
17 | BetaBuTH miciist KOSKHOTO CJI0Ba BBEJIEHOTO psiJiKa MOro MOpsiAKOBUN HOMED
18 | BctaBuTth cuMBOA ‘*’ mepen KO)KHUM CJIOBOM BBEJIEHOTO PsiKa
19 | BuBecTu ciioBa BBEICHOTO PsiIKa 32 a0ETKOIO
20 | Ha ocHOBIi BBEI€HOTO psAJIKa CTBOPUTH HOBHH PSAIOK 31 CIIIB, SIKI MICTATD JIUILIE
BEJIUKI JIITEPU
21 | BuBecTu cii0Ba BBEICHOTO PSIKA, MICIS AKUX Y PAIKY WIYTh PO3/1I0BI 3HAKH
22 | VY BBeJIEHOMY psAJIKY TOMIHSTH MICISIMU MEpIiIe i OCTAHHE CJI0Ba
23 | V BBeieHOMY PSIIKY 3aMIHMTH PO3JILJIOB] 3HAKHU HA iX Ha3BU (KOMa, Kparka TOIIO)
24 | BuzHauuTH, CKUIBKH pa3iB Y BBEACHOMY PSAKY 3yCTPIUa€ThCs TEpIIe CIOBO
25 | 3 mepiux JiTep ycix CliB BBEACHOTO PsiIKa CTBOPUTH HOBHH PSIOK
26 | BuBecTu ci0Ba BBEICHOTO PsIIKA PA30M 3 IXHBOIO IOBKUHOIO
27 | Y BBelIeHOMY pAJIKY BIJICOPTYBATH CJIOBA 3a CMAJJAHHSIM JOBXUHU
28 | Y BBeJICHOMY PSAKY BUJAIUTH YC1 PO3/IIJIOBI 3HAKH
29 | BizcopTyBatu ciioBa BBEJIEHOTO PsAKA 33 3pOCTAaHHSM iX JIOBKUHU
30 | YV BBeneHOMY PsIIKY IOMIHSITH MICHISIMU JPyTe i OCTaHHE CJIOBA
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fiporpamyBaHua
3 BUKODMCTAHHAM CTRYRTYD (Struct)

Meta pob6oTu: HaOyTH NMPAKTUYHUX HABUKIB OpraHizailii CTpyKTyp 1 poOOTH
3 ixHimMu nossimu B Visual C++.

TeopeTuyHi BigOMOCTI

MoHATTA CTPYKTYpU

CTpykTypa — 11e TUIl JaHUX, SKUH MOKE TTOETHYBAaTH Y CO01 PI3HOTHUITHI €JIEMEH-
TU. EneMeHTH CTpYKTYypH HAa3UBAIOTHCS NOAAMU CIPYKIMYPU 1 MOKYTh MaTh OY/Ib-sIKHUit
THII, KPIM TUITY Ti€i CaMO1 CTPYKTYpH, ajie MOXKYTb OyTH BKa31BHUKOM Ha HBOTO.

Onuc CTpyKTYpH Ma€ CHHTaKCHUC:

struct <im’s_muny cmpyxkmypu>
{ <munl> <nonel>;
<mun2> <nonel>;

<munN> <noneN>;

¥

Hampukiaza, cTpykrypy wWorker, sika Ma€ 4OTHPH TOJISI: TIPI3BHINE CHIBPOOIT-
HUKa (moje name), mocaaa (mosje position), Bik (mosje age) ta 3apruiatHs (IMoJje
salary), MO)XHa OTTUCATH TaK:

struct worker

{ char name[15], position[10];
int age; double salary;

b

Takwii 3anic HE BUIUTSIE TIaM’SITh, a JIUIIIE CTBOPIOE HOBUH THUIT TaHUX wWOrker,
IM’sl SIKOTO MOXK€ BHKOPHCTOBYBATHCH IPH OTOJIOIIyBaHHI 3MiHHMX. Hampukian,
OTOJIOIIEHHS 3MIHHOI Z, MacUBY CTpYKTyp Mas Ta BKa3iBHUKA Ha CTPYKTYpPY PS:

worker z, Mas[3], *ps;

[Ipu orosionryBaHHI 3MIHHOT TUITY CTPYKTYPH BUAUISETHCS TIaM’SITh Mif] yCi MO-
7Sl CTPYKTYPH TOCIIIJIOBHO AJII KOKHOTO MOJs. Y HaBeAEHOMY MPHUKIAIl CTPYKTYpH
worker mig3miHHy Z mochigoBHO Oyae BuaiieHo 15, 10, 4, 8 GaitriB. OxHak, po3Mip
CTPYKTYPU HE 3aBXKIH JOPIBHIOE CyMi PO3MIpIB ii MOMIB, OCKUIBKH BHACIIIOK BHUPIB-
HIOBaHHS 00’€KTIB PI3HOI JOBXKWHHU Y CTPYKTYpP1 MOXKYTbh 3 ABISATHCS Oe3iMeHH1 "mip-
ku". [IpaBuiibHE 3HaYEHHS PO3MIpY AOMOMOXKE BU3HAYUTH orepaliis Sizeof.

[Ipu orosomryBaHHI CTPYKTYpP IXHI MOJISI MOXKHA 1HIIIAT130BYBAaTH MOYAaTKOBHU-
MU 3HAYEHHSMHU, HaIPUKIIA;:

worker Mas[3] = {"BpoHuyk", "MeHegoxep", 20, 2575.3,
"XaHiH", "nporpamicT", 27, 34567,
"AukiHa", "byxrantep", 50, 2699.99, };

[locTtyn fo nonis CTPYKTypu
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JlocTym 0 OB CTPYKTYPH 3IIIHCHIOETHCS 32 JOTIOMOTOIO OTepalliii BHOOPY:
omeparyii "." (kpamka) mpu 3BEpPTaHHI JI0 MOJIB Yepe3 M’ CTPYKTYpH ¥ omeparii " -
>" mpu 3BepTaHHi 32 BKa3iBHUKOM, HAPUKJIIA/ JUIS BUIIE OTOJIOMIEHUX 3MIHHHX:

strcpy(z.name, "bonko") ;
z.age = 34;
Mass[0].salary = 3750.5;
ps->salary = 4000;

Jlo pedi, A5 BKa3iBHHMKA MOMEPEIHBO CIIiJ 3aaTH 00 €KT MOCHJIAHHS KOMaH-
o ps = &z, TOOTO 3amucaT aipecy KOHKPETHOI 3MIHHOI THITY CTPYKTYpH.

SIKII0 eeMEeHTOM CTPYKTYpH € 1HIA CTPYKTypa, TO JOCTYM 10 Ii MOJiB 3/1i-
CHIOIOTH Uepe3 JIB1 omneparlii Buoopy:

struct A {int a; double x;};
struct B {A a; double x;} x[2];
x[0].a.a = 1;

x[1].x = 0.1;

SIK BUIHO 3 MPHUKJIANy, MOJIS PI3HUX CTPYKTYP MOXKYTh MaTH OJHAKOBI iMEHa,
OCKIUIBKH B HHX pi3HA 00JIaCTh BUJUMOCTI, TOJIOBHE TIPU I[LOMY HE 3aIlTyTaTHUCh.

SK1110 mojgeM CTpyKTypH € QYHKIIIsI, TO BUKJIMK 1i€l GYyHKIT Bi1OYBa€eThCs MpU
3BepTaHHi 70 Hei K J0 OyIap-SKOTO 1HIIOrO Mmous Imie€i cTpykTypu. Hampuknan, B
cTpykrypi student omaum 3 moniB € ¢ynHkmis Show(), ska Oyaye psSaoK Kiacy
String, moenHyrOUM BCi MO Ii€T CTPYKTYPH ISl TOAATIBIIOTO 3pyYHOTO BUBECHHS:

ref struct student
{ String "prizv, ~gr;
int math, inf;
String”™ Show()
{ return prizv+" "+gr+" "+math.ToString()+"
"+inf.ToString();
}
b
B ocHoBHill iporpami 1110 PYHKITIF0 MOKHA BUKJIMKATH B TAKUI CIIOCIO:
student z;
z.prizv = "IBaHoB"; z.gr = "lI-11"; z.math = 60; z.inf =
90;
richTextBox1->Text = z.Show();

[ii Hag cTpyKTypamu

1) st 3MiHHHX OJTHOTO ¥ TOTO CaMOT0 CTPYKTYPHOTO THITY BU3HAUCHA onepa-
Yisl npUCBo6aHHs, IPU BUKOHAHHI SKO1 B1ZI0YBAETHCS MOEJIEMEHTHE KOIIFOBaHHS.
worker a, b = {"XaH", "MeHegoxep", 23, 1750};
a=>b;
Komanga a = b ckomitoe Bigpasy Bci 4OTUPH OIS CTPYKTYpHU D B OIS CTPYKTYPH a.
struct tovar
{ char nazva[l2], virobnik[10]; int col; float vart; } ;

tovar x, vy;
scanf("%s %s %1 %g", X.nazva, Xx.virobnik, &x.col, &x.vart);

y =X,
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printf("%ss %s %i %5.2f\n", y.nazva, y.virobnik, y.col,
y.vart);
2) CtpyKTypy MO>KHa mepeaaBaTi 10 (pyHKLIT Ta MOBEPTATH B SKOCTI pe3yJib-
TaTy podotu QyHKIIIi.

Show(worker z)
{ cout<<z.name<<" ‘'"<<z.position<<" "<<z.age<<"
"<<z.salary<<endl;

}

worker Put()
{ worker w;
cout<< "BBegiTb psgoOK 3 gaHumy npo pobiTHuka \n
Mpissuwe [ocapga Bik 3aprnatHa" << endl;
return cin >> w.name >> w.position >> w.age >> w.salary;
}
void main ()
{ date a, b = {"Ni","6yxrantep", 33, 2700};

Show(b); // Bukmk QyHkuii 3 nepenaBaHHaM CTPyKTypu b go ¢yH-
Kyii
= Put(); // oTpumaHHS CTPyKTypu B SIKOCTi pe3y/ibTary BUKOHaHHS
QyHKU1i
Show(a) ;

[Mpuknaau nporpam 3i CTPyYKTypamu

Mpuknag 1. CtBopuTH mporpamy Juisi ONpalfoBaHHS Pe3yJIbTaTIB cecii CTyIeH-
TiB: TIPI3BHIIE CTY/CHTA, rpymna 1 pe3ynbpTaT IBOX €K3aMeHiB. Y nporpaMl nepen6a—
YUTH MOJJIMBICTh BBEJCHHS 1 BUBEJCHHS JAHUX PO I[OBlJ'IBHy KUTBKICTh CTyI[eHTlB
Ta BiIOip MaHUX MPO CTYACHTIB, SKi YCIIIIHO 3aJM CECil0 i BUMIIUTH HA CTHIICH/IIO
(He MarOTh HE3aJOBUIBPHUX OIIHOK, & CepelHid Oayl CKiaB MoHaa 75 0aliB), TaKOX
BHU3HAUWTH MPI3BUILE CTYJCHTA 3 HAMOLIBIINM CEpPEeIHIM OalioM.

Po36’a30k. Y HaBeIEHOMY HIDKYE MPOTPaAMHOMY KOZ1 JJISi OJIHOYACHOTO BBE-
JCHHS BCIX JAaHUX (YOTHPHOX IMOMIB CTPYKTYpPH: MPI3BHUIIE, TPyNa 1 pe3yIbTaTh IBOX
€K3aMEHIB) PO OJJHOTO CTYACHTa BUKOPUCTAHO (pyHKLIIO SCanf, a BUBEACHHS TaKUX
JaHUX OPTaHI30BaHO 3a J0moMororo GyHkmii printf.

e oxHi€r0 0COOIMBICTIO IBOTO MPOTPAMHOTO KOy € TOYepProBe BUKOPUCTAH-
HS pi3HHUX KoayBaHb (komauau setlocale(0,".1251") i setlocale(@,".0CP"))
JJIS. KOPEKTHOTO BUBEJCHHS JITEp KUPUJIMI B KOHCOJi. be3 BUKOpUCTaHHS IUX KO-
MaHJl KUPWIHLSI BUBOAUTUMETHCS y BUIIISAL aOpakanadpu. Crienudika Mmojsrae y
tomy, o Visual C++ no-pi3HOMY 1HTEpIPETY€E KOAN BBEICHUX CUMBOJBHUX JAaHUX 1
HaOpaHOro y mporpami TekcTy. Tak, AJis BUBEJACHHA HAa €KPaH TEKCTOBUX MOB1IOM-
JeHb  Clia ~ BUKOpuUcTOBYBaTH  komyBaHHs ~ Windows 1251  (komanpga
setlocale(LC ALL,".1251") a6o setlocale(0,".1251")), a nns BUBEIACHHS
paHilll BBEIEHUX CHUMBOJBHHMX JAHMX CIIiJl MMOBEPHYTHUCS 10 MOYATKOBHUX HaJAIITY-
BaHb KoMaH1010 setlocale(0,".0CP").
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TexkcT nporpaMHOro Koay KOHCOJIBHOTO JOJaTKa:

#include <iostream>

using namespace std;

int main()

{
setlocale(LC ALL,".1251");
struct student
{ char surname[22], gr[8];

int ex1l, ex2;

}
int kol=0; // 3aranbHa Ki/lbKiCTb CTYOEHTIB
cout<<"BBepgiTb KifbKiCTb CTygeHTiB - "; cin>> kol;

student *z = new student[kol];
cout<< "BBepiTb Mo4YeproBO PSAOKM 3 BLOOMOCTAMM NMPO YCNiWHicTb " <<
kol
<< " crtypeHTiB: \nlpi3suuwe MNpyna OuiHkal OuyiHka2" << endl;
for(int 1=0; i<kol; i++)
scanf("%s %s %1 %1",z[1].surname,z[1i].gr, &z[i].ex1,&z[1].ex2);
cout<< "\n  YcniwHicTb "<<kol
<< " cTypmeHTiB: \nlpi3Buue Npyna OuiHkal OuiHka2" <<
endl;
setlocale(0, ".OCP");
for(int i=0; i<kol; i++)
printf("%ss\t%ss\t%i\t%i\n",z[i].surname,z[i].gr,
z[i].ex1,z[1].ex2);
setlocale(0, ".1251");
cout<< endl << "YcniwHo 3panu cecikw Ta BUAWIM Ha CcTuneHpiw:" <<
endl;
int n=0; // KiNbKiCTb CTuneHpiaTis

double sr,max(0); // cepenHii 6an KOXHOro Ta MOro MakCUMaslbHE 3HAYeH-
HA

char maxname[22]; // npisBuie cTyneHTa 3 MakCUMa/lbHUM cepenHim Gasom
for(int 1=0; i<kol; i++)
{ if(z[i].ex1>=60 && z[i].ex2>=60 && (z[i].ex1+z[i].ex2)/2.0 >=
75)
{ n++;
setlocale(0, ".0CP");

printf("%ss\t%ss\t%i\t%i\n",z[i].surname,z[i].gr,z[1i].ex1,z[1i].ex2);
}
sr=(z[1].ex1+z[1].ex2)/2.0;
if(sr>max) { max=sr; strcpy(maxname,z[i].surname); }
}
setlocale(0, ".1251");
cout<< endl << "KinbkicTb ctuneHpglaTtiB - " << n << endl;
cout<< endl << "MakcumanbHuK cepegHin Ban "<< max <<" Mae ";
setlocale(0®, ".0CP"); cout<< maxname << endl << endl;
delete []z;
system ("pause>>void");
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return 0;

} BeeniTh KiabKicTbk cCcTymeHTie — 3
BEeniTh NOYEpProB0 pPAAKH 3 BifOMOCTAMM Npo ycniwHicTbh 3 CTYRNEHT1E
i I'pyna Ouinxal OuinkaZ
KT-16 60 85
ni—-mi 25 m
KT-16 45 v

CTYREHTIE:

I'pyna Ouinkal Ouinka?
KTI-16 60 85
ni-o1 25 70
KTI-16 45 78

cin TA BMMWAM Ha CTHNEHAliw:
nI—-mi 95

KiapkicTe cTunenpiarie — 1

AKCHMHMAALBHMM cepepHid 6aa P2.5 mae HanaHuyk

Mpuknag 2. CteopuTH mporpamy Jlsl ONPALIOBAHHS TaHUX TeIe()OHHOT KHUTH
(He MeHIe TI’ATH aOOHEHTIB): MPI3BUIIE, 1M’ s, HOMEp TeliePoHy, JaTa HAPOKCHHS.
[lepenbaunTu MOXKIIMBICTh BUBEACHHS BCIX TaHUX Tele(OHHOI KHUTH Ta BiAOIp JaHUX
po aOOHEHTIB, HOMEPH SIKUX po3nounHatoThes 3 067 abo 068 (abonentu Kuiscrap).

Po3zé’azox. Y HaBeneHOMY HUXK4Ye MPOrpaMHOMY KOJ1 JaHi TeaedOHHOI KHUTH
3aMOBHIOIOTHCS CAMOIO MPOTPAMOTO TI1]T Yac iHiIiani3aiii MaCuBy CTPYKTYP.

TexcT mporpaMHOTO KOAY KOHCOJBHOTO JOJaTKa:

#include <iostream>
#include <clocale>
using namespace std;

int main()
{ setlocale(0,".1251");

struct abonent

{ char surname[21], name[15], tel[15], d[11];

} z[]1={"XaputoHoBa", "IBaHHa", "066-99-55-444","11.05.1985",
"JlaBpuHeHko", "MeTpo", "093-10-12-500","23.12.87",
"KoHoHoBa", "OneHa", "067-55-10-123","30.12.1990",
"MetpaHyyk", "Oner","067-55-10-123","03.02.56",
""XonopeHko", "TetaHa", "068-333-11-850","15.08.79" };

int kol = sizeof(z) / sizeof(abonent);
cout<<"  TenedoHHa kHura 3 "<<kol
<<" aboHeHTamn: \nMpi3suue IM’'s Homep TenepoHa [daTa HapOmKEH-
HA"<<endl;
for(int i=0; i<kol; i++)

cout<<z[i].surname<<"\t"<<z[1].name<<"\t"<<z[1i].tel<<"\t"<<z[1].d<<en
di;

cout<<endl<<" AOGOHEHTM, HOMepM SKUX PO3MNOYMHaNTLCA 3 067 abo
068: "<<endl;

int n=0;

for (int 1=0; i<kol; i++)

if (!strncmp(z[i].tel,"067",3)||!strncmp(z[i].tel,"068",3))
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{ n++;

cout<<z[i].surname<<"\t"<<z[1].name<<"\t"<<z[1].tel<<"\t"<<z[1].d<<en

}

di;
}
cout<<endl<<"KinbkicTtb aboHeHTiB KuiBcTap - "<<n<<endl;
system ("pause>>void");
return 0;

PesynbpTaTél poOOTH KOHCOJNBHOTO JAOJATKA:

TenspoHHa KHAra 3 5 aboHEeHTIMA:
IN"A Homep TenspoHy [daTa HAPOOEEHHA
IsaHHa B&66-99-55-344 11.85. 1985
neTpo 203-18-12-568 23.12.87
oneHa Bh7-55-18-123 38.12.1998
oner 857 -55-18-123 83.82.56
TeTAHa B68-333-11-858 15.88.79

AGOHEHTH, HOMED3 AKAX POSNOHAHAETECA 2 B67 4A B68:
oneHa B67-55-18-123 3a.12. 1990
oner BhT-55-18-123 83.82.56
TeTAHa B68-333-11-858 15.88.79

iNLKLCTE oHeHTiE KM1BCcTap - 3

Mpuknap 3. Beectu nani mpo ToBapu: Ha3Ba, hipMa-BUPOOHMK, KIJIBKICTH 1 IIiHA.

Busznaunutu cymapHy BapTicTh KOXKHOTO 3 ToBapiB gipmu LG Ta cepeanto BapTiCTh
TaKUX TOBapiB.

TexkcT nporpaMHOro Koay KOHCOJIbBHOTO AoaaTKa:

#include "stdafx.h"
#include <clocale>
#include <iostream>

using namespace std;
int tmain(int argc, TCHAR* argvl[])
{
struct tovar
{ char nazva[l2], pr[l1l0]; int cnt; float vart; };
int kol = 0;
setlocale( LC ALL, ".1251" );
cout << "BBegiTb KiNnbkKicTb TOBapis - "; c¢in >> kol;
tovar *z = new tovar[kol];
cout << "BBegiTb MNo4yeproso psgku 3 BipomocTamm npo " << kol
<< " ToBapu(iB):\nHaMMeHyBaHHsA BupobHuK Kin-Tb LiHa (pecsaTkoBa Ko-
Ma) "<<endl;

setlocale( LC ALL, ".O0CP" );
for (int 1=0; i<kol; 1i++)
scanf("%s %s %1 %Q9",z[1i].nazva,z[i].pr,&z[1i].cnt,&z[1].vart);
double allsum=0, Svart, skol=0; int ktel=0;
setlocale(LC ALL, ".1251");
cout << "\nlepernsg toBapiB ¢ipmn LG:
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\nl: HamMeHyBaHHSi BupobHuk Kin-Tb LUiHa BapTicTbh" <<
endl;
setlocale(LC ALL, ".O0CP");
for (int 1=0; i<kol; i++)
if (!stricmp(z[i].pr,"LG"))
{ ktel++;
skol + =z[i].cnt;
Svart = z[i].vart * z[1i].cnt;
allsum += Svart;
printf("%si %s\t%s\t%si\t%5.2f\t%6.2f\n",
ktel, z[i].nazva, z[i].pr, z[i].cnt, z[i].vart,
Svart);
}
allsum /= skol;
setlocale(LC ALL, ".1251");
printf("\nCepegHs BapTicTb ToBapiB ¢ipmu LG - %5.2f\n",
allsum);
delete []z;
system ("pause>>void");
return 0;

}

PesynabTaT po60OTH KOHCOJNBHOTO JOJAaTKa:

EEeNiTh KiAbKicThk TOBapie — 3
Beenitek novyeproBo pAOKM 3 BipoMOcTAMM npo 3 ToBapMiie>:
airmeHyeaHHA BuposHuk Kia—-T1e UiHa (necATHKOBEA KOMAD
TeaedwoH LG Y L99.50

Teaegizop Sony 3 4199 .99

AAHWeT LG 10 2400 . @

eperafan toeapie $ipmu  LG:

i HavirmenysandAa BuposHuk Kia—-71te Wina BapricTtob
TeaedpoH LG Y L99.50 2997.50
MNaaHuweT LG 1@ 240000 24000, 00

EpEAHA BApPTicTh ToBapie oipmd LG — 17972.83

Mpuknap 4. Beectr BiIoMOCTI IO MPI3BHUIIA 1 1aTH HAPOKEHHS JIIOJCH Ta BH-
3HAYUTH HAUMOJIOAIIOTO 3 HUX.

Po3é’sa30x. HamamryBanusa hopMu peKOMEHIyEMO MPOBECTH Y TaKiil MOCIIIOB-
HOCTI.

1) Posmictutu Ha hopmi dataGridView i chopmyBatu Ha HbOMY 2 CTOBIIII (KO-
MaHjia /{obasums cmosibey y KOHTEKCTHOMY MEHIO).

2) KoMaH/1010 KOHTEKCTHOTO MeHIo [Ipaska cmonbyoe B ONHOUMEHHOMY Jia-
JIOTOBOMY BiKHI JJi1 KOXKHOTO CTOBIIIS 3aJaTH TEKCT 3arojioBka (BJIACTUBICTH
HeaderText): Ilpizeuwe 1 /Jama HapooicenHs.
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3)3amatu gns BmactuBocte AllowUserToAddRows (o3BT aBTOMaTHYHOTO
nonaBaHHs psaakiB) i RowHeadersVisible (BimoOpakeHHs 3arojioBka psiIKiB) 3Ha-
yeHHs False.

4) Posmictuti Ha (opmi aBa enementu Llabel, naBa textbox i mBi kHOMKH
button. 3amatn HagmcH Ha HUX (BIacTUBICTH Text):

— qist Forml — Pob6oma 3i cmpykmypamu,

— mis labell — Ipizsuwe;

— msa label2 — Jlama napooocenns;

— mis buttonl — Jonucamu oani;

— g button2 — Havimonoowa ocoba.

i gl PoBoTa 3i cTysTypamu l = | =] |i:?-‘1
MNpisemue Markcumua MpisewiLe [ata HapomxeHHA >
[ata HapomkeHHA 22 10,1370 5.::;:5;3-11;14 1573 p. -

XaH 15 ciuHA 'IE!EI'Ep..

| Horucam aai | Kau, : 30 Bepesnn 1554 p. A
Bopucos .'IE eepecHA 1558 p. 1
.Eﬂpl:dl.:HélH: EE nh:méurn 1.555 o .

| infosomunaceba | nD.FiHDEF :.25' moTora 1580 p .

Bopwcos 12.05.1598 Makcuraua :22 *oeTHR 1570 p. | 2

TexcT mporpamu:

ref struct person // nocunanbHuui Tun CTPYKTYpu 3 [ABOMA MOSSMU
{ String”™ prizv;
DateTime birth;
¥
// rnobasnbHa 3MiIHHa — KIi/IbKICTb 0C1i6, Ha no4YyaTKy Ma€ 3Ha4dyeHHsa 0 1
byne
/¥ 36inbwyBatucb Ha 1 npu HaTUCKaHHI KHOMku “[onucatm pgaHi”
static int n=0;
// KHonka “[onucatm paHi”
private:System: :Void buttonl Click(System::0Object”
sender,System: :EventArgs™e)
{
person p;
p.prizv = textBoxl->Text;
p.birth = DateTime: :Parse(textBox2->Text);
dataGridViewl->Rows->Add () ;
dataGridViewl[0,n]->Value = p.prizv;
dataGridViewl[1,n]->Value = p.birth.TolLongDateString();
n++;

}

// KHonka “Hawmonopgwa ocoba”
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private:System: :Void button2 Click(System::0Object”
sender,System: :EventArgs™e)
{
int k=dataGridViewl->Rows-
>GetRowCount (DataGridViewElementStates: :Visible);
person p;
String”™ young; DateTime d, max=DateTime::Parse("01.01.1900");
// abo tak max=DateTime::Parse(dataGridViewl[1,0]->Value-
>ToString());
for(int i=0; i<k; i++)
{ d = DateTime: :Parse(dataGridViewl[1,1i]->Value->ToString());
// abo young = Convert::ToString(dataGridViewl[0,1i]->Value);

if(max < d)

{ young = dataGridViewl[0,i]->Value->ToString();
max = d;

}

}

textBox3->Text = young + " " + max.ToShortDateString();

}

MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) JlaTi BU3HAYEHHS CTPYKTYPH SIK THUITY JaHUX.

2) Sk 3MICHIOETHCS AOCTYT JI0 TIOJIIB CTPYKTypu?

3) SIx BU3HAYAETHCS OOCST Mam’ATi, MOTPIOHMIA 17151 30epiraHHs CTPYKTypu?

4) Yu MOXXyTh B OJHIHM mporpami 30iratucs iMeHa mojiB CTPYKTYpH 1 3MIHHUX?

5) HaBectu orosomieHHs1 CTPYKTYpH, SiIKa OMHCYBAaTUME ISl IESIKOTO €JIEKTPH-
YHOT'O MpUJIaly TakKi XapaKTEpUCTUKU: Ha3Ba MpUiaay, CIOKMBaHA MOTYXHICTh 1 HO-

MiHaJbHA HaIpyra.

IlTabopaTtopHe 3aBAaHHA

1) ¥ mporoxkoui 1abopaTopHOi poOOTH JIaTH BiAMOBII HA KOHTPOJIBHI ITUTAHHS.

2) V npotokoJi 1abopatopHoi poOOTH Hanucati MoBoto C++ mporpaMHuii Koa
st popmyBaHHs 5 — 10 JaHUX TUMY CTPYKTYpPH, MOJIs SKOi mojaaHo B Tadu. 20.1 Bif-
MOBITHO JI0 1HAMBITYyaJIbHOTO BapiaHTa.

3) CTBOpUTH Ha KOMIT'IOTEpl MpOrpaMHi MPOeKTH y cepenosuii Visual C++
11 peatizallii HalMCaHuX MPOrPaM.
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Tabnuys 20.1
BapianTu 3aBaaHb 1jisi po00TH 3i CTPYKTYpamMu
Ne . .
Bap IHoast cTpykTypH InpuBinyaasHi 3aB1aHHA
1 BusnaunTu cepeniii 6an OliHOK KOXKHOIO CTYEHTA 1
B1110paTH CTYJICHTIB, CEPEIHIN OaJl IKuX OuIbIe 75
Busnauutu cepeHiit 0aj OIIHOK YCIX CTYACHTIB 3 (p13UKH
2 e , 1 BiI10paTH CTY/ACHTIB, SIK1 CKJIaJU €K3aMeH 3 1H()OPMATUKH
Ceciuni oani AR
: Ha "B1IMIHHO" (290)
npo cmyoeHmig: — . .
3 npisBuILE Bu3HauuT KIIBKICTh CTYAEHTIB, K1 HE CKJIAJIA €K3aMEH 3
rpyna ’ 1H(pOpMaTHKHU, Ta BU3HAYUTH iX cepeHii 0asn
4 |- q)iBHK; BimiObpaTtu cTyeHTIB-BIIMIHHUKIB Ta BUBHAYUTH IXHIO
: KIJIBKICTh
—iH(opmaTuka — . . . N
_icropis BimibpaTtu cTyneHTiB, SKi 3/1a11 CECito, aje He ""MOoTATY-
5 I0Th" IO CTUIICH/11, Ta OOYMCINUTH BIJICOTKOBHI BMICT Ta-
KX CTYJICHTIB CEpEeJl PEIITH MPEJACTABICHUX CTY/ICHTIB
6 Biai6paTu cTyieHTIB, K1 MalOTh HE3aI0BIBHY OLIIHKY XO-
ya 0 3 OJJHOTO €K3aMEHY, Ta BUSHAUYUTH iXHIO KUIBKICTh
7 BusHaunTu npaifiBHUKIB 3 HAWOUIBIIIO Ta HAMMEHIIIOIO
3apIIaTHEIO 1 BU3HAYUTH iX CyMapHY 3apIuiaTHIO
Tlani BimiObpaTtu mparfiBHUKIB, SIKHM JI0 TICHCI1 (10 6-TH POKiB)
ami npo . . .
8 o JUTIIIIIOCS MEHIIE 3-X POKIB, Ta OOYMCIIUTH 1X BIJICOTKOBHIA
NPayiGHUKIG: : : :
: BMICT CEpPE/Jl PEITH MPAI[iBHUKIB
— MPI13BUIIIE » — . .
9 ngcaz{am ’ BuznaunTi HaltMOJIOAIOTO 1 HAWCTAPIIOTO MPAIliBHUKIB
10 |- ocsira ’ BusHaunTu npaifiBHUKIB, sIKI B TOTOYHOMY POIIl CBATKYIOTh
) 10B1JIeH — BIK KpaTtHuit 5 uu 10-tn
— PIK HAPOKCHHS, [—— . . .
BiniObpatu npauiBHukiB MosoAmmx 30-Tu pokiB Ta 004HcC-
11 |—3apruiatHs k Al
JIUTH IXHIO KUTbKICTh
12 BiniGpatu nmpaiiBHUKIB, 3apIIaTHS SIKUX OLbIIIE Cepel-

HBOT'O 3HAUYEHHS 3apIUIATHI BCIX MPallIBHUKIB
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Zaxinuenns maon. 20.1

Ne . .
Bap IHous cTpyKTYpH InauBinyanbHi 3aBIaHHS
13 BusnaunTtu Haljo0poKIMil TOBAp Ha CKJIaJll, BABECTH BCl
JlaH1 TPO HHOTO Ta OOYKCIUTH WOT0 CyMapHy BapTiCTh
14 . | O6uncnuTH 3arajgpHy KiJTBbKICTh Ta CEPEHIO IIIHY TOBApPIB
Tosapu na cknaoi: .
o OO6unCcIUTH CyMapHY BapTICTh KOXKHOTO TOBApy
15 |—nalimMmeHyBaHHS, . : ) :
BUDOBHILK Ta CyMapHy BapTICTh yCiX TOBAPiB HA CKIIAI1
16 |- If a ’ Binibpartu ToBapH, KUIbKICTh SKUX MeHIIe 10-Tu, o6uucnuTu
KiJII)I’(iCTB KUIbKICTh HAalMEHYBaHb 1 CyMapHy KUIbKICTh TAKUX TOBapiB
17 BusnaunTu TOBap 3 HAWOUIBIIIOO 3araibHOIO BapTICTIO HA
CKJ1al
13 BusnaunTu TOBap 3 HAWOUIBIIIO KIJBKICTIO HA CKJIal Ta
00YHCIINTH OT0 CyMapHY BapTICTh
19 Xapaxmepucmuxu | Binibpatu caliTi 3 peUTHHIOM MOHAJ 5 Ta 0OYUCIUTH TXHIO
geb-catima: KUJIbKICTB Cepe]l MPEICTABICHUX
20 |~ NIOBHE AOMEHHE | BimiObpatu caiitu Ha momeHax "ua" Ta "com", o6uncanuTI
M’ TXHIO KIIBKICTB
SEE KaTeropis OOGuucauTH cepeHI PEUTHHT Ta CePEeIHIO KIJTBKICTh
(ocobucruii, BIJIBIJIyBaHb 3a JICHb yCIX MPEJCTaBICHUX CalTIB
KOPTIOpaTUBHUH, | B; 1iGpaTn caiitu 3 kareropii "blog" Ta 00UMCINTH IXHIO
22 | indopmaniiinmii, ARG
y KIJIBKICTh CepeJI PEICTaBICHUX
MPOMO-CaWT, OJIOT, — — S —
73 | Inrepuer-marasum, Binibpatu caiitu Ha fomeHi "ua" 3 peiituarom PR nonaz 7
comianpHa Mepeska | Ta OOUMCIIUTH IXHIO KUTBKICTh CepeJl MPEeICTaBICHUX
TOLLO); Binibpatu caiiTu 3 KUIbKICTIO Bi/IBIyBaHb roHaz 50
24 P . . L
— KUIBKICTb BIIBI- | Ta OOYMCIUTH KIJIBKICTh TAKHX CANTIB cepen NpeacTaBICHUX
25 | AyBaHb B JICHb; | By3HAYWTH CalT 3 HAHOUILIITUM PEUTHHTOM
—peutunr PR .. N ,
b Biniopatu caiiti Ha momeHi "net" abo "ru" Ta obuncIUTH
26 (Page Rank — . i .
ancno Bix 0 1o 10) | IXHIO KUTBKICTE
27 Jlimepamypa Biniopatu kauru 3 Tupaxem 10 1000 exzemMIusipiB
y 8uoasHuymei: | Ta OOYNCIUTH KUIbKICTh TAKMX KHUT CEepeJl MPEACTABICHUX
»g |~ @BTOP; BiniOpatu kHury, BUaaHi y mOTOYHOMY POIll Ta 00YUCITUTH
— Ha3Ba KHUIY; KiJIbKICTh TAKUX KHHUT
2 |~ PIK BUJIaHHS; Busznaunty HalTOBCTIITY KHUTY (MaKCUMaJIbHA KIJIbKICTh
— THpax; CTOPIHOK)
30 |~ KUIBKICTh BiniOpaTi KHUTH 3 KUTBKICTIO CTOPIHOK TIoHa 150

CTOPIHOK

Ta OOYUCIIUTU KIJIBKICTHh TAKUX KHUT







130

Cnucok pexoMmeHaoOBaHoI niTepatynu

1. C++. Teopis Ta mpakTuka: HaBY. ocionuk 3 rpudhom MOHY/ [O. T'. Tpo-
¢bumenko, FO. B. IIpoxom, I. I'. [lIBaiiko, JI. M. bykara Ta in.] ; 3a pex. O. I'. Tpodu-
MeHko. — Ogneca : BI] OHA3, 2011. - 587 c.

2. C++. OcHoBu mporpamyBaHHs. Teopis Ta TpakTHKa: TMIAPYYHUK /
[O.T'. Tpodumenko, FO. B. Ilpokom, I. I'. [lIBaiiko, JI. M. bykara Ta iH.] ; 3a pen.
O.T. Tpodbumenko. — Oneca : Penikc, 2010. — 544 c.

3. Crpayctpyn b. f3bik nporpammupoBanus C++. CneuuanbHOE W3JAHUE ;
nep. ¢ anri. / Ctpaycrpyn b. — M. : OOO "bunom-IIpecc", 2006. — 1104 c.

4. Crusen Ilpara. A3bik nporpammupoBanusi C++. JIekuuu u ynpaxxHeHus :
yuebnuk : [lep c anrin. / Ctusen IIpata. — CI16.: OOO "uaCodtIOIT", 2005. — 1104 c.

5. 3ubopos B. B. MS Visual C++ 2010 B cpene .NET. bubnnoreka nporpam-
mucta / 3ubopos B. B. — CII6. : ITutep, 2012. — 320 c.

6. Xopton A. Visual C++ 2010: monmuslii Kypc.; nep. ¢ auria. / XopToH A. —
M. : OO0 "U.J. Bunbsmc", 2011. — 1216 c.

7. HosOym I'. ®@. Visual C++ na npumepax / I'.®. JloOymm, A.Jl. XoMOHEHKO ;
oz pea. mpod. A.Jl. Xomonenko. — CII6. : BXB-Ilerepoypr, 2007. — 528 c.

8. Visual C++ NET: nmocobue nns pazpadborunkoB C++ / [A. Kopepa, C. ®peii-
3ep, C. xenraiin u ap.]. — M. : JIOPH, 2003. — 398 c.

9. Hetiten X. M. Kak nporpammupoBath Ha C++; niep ¢ anri. / X. M. Jleiiren,
IT. Ix. Heiren. — M. : OOO "bunom-IIpecc"”, 2008. — 1456 c.

10. OcHoBU TIporpaMmyBaHHs. ba3oBi aaropuTMu : METOJ. BKa3IBKW JJis J1a0. 1
npakt. poOit / O. I'. Tpopumenko, 0. B. Ilpokom, 1. I'. IlIBaiiko, JI. M. Bykara. — Y. 1.
— Opeca: BII OHA3 im. O. C. Ilomosa, 2014. — 108 c.

11. OcnoBu nporpamyBanHs. OmpaltoBaHHs CTPYKTYPOBAaHUX THIIIB : METOJI. BKa-
3iBKM Juist J1a0. 1 mpakt. poOit / O. I'. Tpodumenko, FO. B. [Ipokomn , I. I'. 11IBaiiko,
JI. M. Bykarta. — Y. 2. — Ogeca: BL] OHA3 im. O. C. [Tonosa, 2014. — 130 c.

12. OcHoBu nporpamyBanHs. [Iporpamue omnparroBadHs (GailiiiB : METO/I. BKa3iBKH
st 1ab. 1 mpakt. podit / O. I'. Tpodpumenko, 0. B. Ilpokom, I. I'. I1IBaiiko, JI. M. Byxka-
ta. — Y. 3. — Opeca: BI] OHA3 im. O. C. ITonosa, 2015. — 80 c.

13. Tpodoumenko O.I'. CTBOpeHHsS 0OaraToMoIylIbHUX MPOTPAMHHUX ITPOCKTIB
JUI OTIpalLllOBaHHS NaHuX y (ainax 3acodamu Visual C++: Meroa. BKa3iBKU Uil BU-
KOHAHHS KypcoBoi pobotu 3 aucuurutiau "OcHoBu nporpamyBaHHs" / TpoduMeHKo
O.T., IIpokom FO. B. — Oneca: BI] OHA3 im. O. C. Ilomnosa, 2015. — 44 c.



131

Jlaboparopna po6ota Ne 10

ORHOBUMIDHIMACUBM .....................oooviiice e, 3
TEOPETUUHI BIIOMOCTI ....cuvvieevieeeiieeetteeetee et e eeteeeeteeeeteeeeteeeeaveeeteeeseeeereeeseeeesseeesseeenreens 3
[TPMKITAZM TIPOTPAM.......eeeeereeeeeereeeeeiteeeeeteeeeeetreeeeeaeeeeetteeeeeaeeeeeaseeeeeaseseesseeeeseeeeenseeeennns 3
[TUTAHHS A1 CAMOKOHTPOITHO ...vveeeeieieeeiieeceeieee et e e ettt e e et e e eetaeeeeeareeeeetaeeeeaeeeeeaneeeens 10
J1200PATOPHE BABHAHHSI.......ccveeeereeeeeeteeeueeeteeereeeseeeseeeseeeseesseeeseeeseeenseenseeeseeeseeersesnneas 11

Jlaboparopna pobota Ne 11

OnpauoBaHHA 0AHOBUMIDHUX MACUBIB Y (DVHRIIAK...................coooiiice, 15
TEOPETUYHI BILOMOCTI ....veeeeevrieeeiie e ettt e et e et e et e e et e e et e e etaaeeeeneeeeeaseeeeenseeeensneas 15
[TOMKIAAM MPOTPAM. ......vvieeureeeireeeteeeeteeeeteeeetreeeaeeeveeeetaeeetaeeeaseeeaseeeseeesseensseeenseenareeas 15
[TMTaHHA Ta 3aBAAHHS NS CAMOKOHTPOIHD .....vveeeiereeeereeeeereeeeetreeeeeareeeeeareeeeseeeeeseeeens 19
[TaB0PATOPHE BABIAHHSI. ........eeeeeveeeeeeeeeeeeeteeeereeeteeeeteeeeaeeeeneeeeaeeeeareeeareeeaneeereeeeneeeennes 19

JlaboparopHa pobora Ne 12

ABOBUMIBHIMACUBM ...................oovioeieeeeeeeeeeeeeee e 22
TEOPETUYHI BIBOMOCTI ....veeeeeveieeeiieeeetiee et e et e et e e e e et e e etraeeeeteeeeeasaeeeenseeeensneas 22
[TTPVKITAM TIPOTPAM.......eeeeiereeeeereeeeeteeeeetteeeeetaeeeeeaeeeeeaeeeeeseeeeeaseeeeeseeeeesseeeeeseeeeesreeens 25
[MUTaHHS Ta 3aBOAHHSA 71 CAMOKOHTPOITHO ... eereeeereeeeteeeeiee et e eeteeeeaeeeeaeeeereeenneeas 31
J1200PATOPHE BABHAHHSI........ccveeeereeereereeereeeteeereeeseeeseeeseeeseenseeeseeeseeenseenseeesseeseeesseennean 31

Jlaboparopna pob6ota Ne 13

OnpauoBaHHa ABOBUMIDHUX MACHBIB Y (IVHKIIAK ..o, 36
TEOPETUUHI BIBOMOCTI ....cuvvieevieeetieeetteeetteeeteeeetee et e et e eeteeeetreeeaaeeereesreeeaseeereeeesaeeanas 36
[TPVKIIAM TIPOTPAM.......eeeeeiereeeereeeeeeeeeeeteeeeeetaeeeeeaeeeeereeeeeaeeeeeasaeeeeseeeeesseeeeesseeenneeeens 37
[TMTaHHA Ta 3aBAAHHS NS CAMOKOHTPOIHD .....vveeeiereeeereeeeereeeeeueeeeeenreeeeeareeeereeeeeseeeens 42
J1200PATOPHE BABHAHHSI.......ccveeeereeereereeereeeteeereeeseeeseeeseeeseenseesseeeseeeseenseeeseeeseeessesnnens 42

JlaboparopHa pobota Ne 14

CTBONEHHA BIONIOTERM IDYHRLIN ..., 46
TEOPETUYHI BIBOMOCTI ....veeeeeviieeeiieeeettee e et e et e et e e et e e et e e etaaeeeeteeeeenseaeennneeeennneas 46
[Mpuknag cTBOpeHHs 6ibnioTeku QyHKLIN i BUKOPUCTAHHS Ti (PYHKLi B OCHOBHI Nporpami 52
[MUTaHHS Ta 3aBOAHHS 471 CAMOKOHTPOITHO ... et eetee et eere e et e eeveeeeaeeeereeeaneea 54
[TaB0PATOPHE BABAAHHSI. ........eeeeeveeeeeeeeeieeeteeeereeeteeeteeeeaeeeenreeeaeeeenreeenreeeaseeeteeeeneeeennes 54

Jlaboparopna pobdora Ne 15

Bra3iBHMEM i AMHAMIUHA NAaM'ATb NPY ONPaLoBaHHI 0AHOBMMINHMX MACMBIB..... 59
TEOPETUYHI BIBOMOCTI ....vveeeevrieeeiieeeetieeeeeiee et e et e et eeeae e e etvaeeeeteeeeenteeeeenseeeennneas 59
[TPUKIIAM TIPOTPAM.......eeeeiereeeereeeeeteeeeeteeeeeetaeeeeeaeeeeereeeeeteeeeeaseeeeeseseeesseeeeesseeeesreeens 63
[TUTAHHS NS CAMOKOHTPOITHD ...t etieeetteeeaeeeeveeeeteeeeaaeeeaveeeaveeseneeeeseeennseennseennseens 68

J1200PATOPHE BABHAHHSI.......ccveeeereeereereeereeeteeereeeseeeseeeseeeseenseeeseeeseeeseenseeesseeseeesseanneas 69



132

Jlaboparopna pobdota Ne 16

Bra3iBHMEM i AMHAMIUHA NaM'ATb NPY onpaLioBaHHi ABOBMMIDHUX MACUBIB........ 71
TEOPETUYHI BILOMOCTI ....veeeeeviieeeiieeeetteeeeeite e et e et e e et e e et e e etvaeeeeaeeeeeaseeeeenseeeensneas 71
[TOMKIAAM MPOMPAM. ......vviiureeeireeeteeeeteeeeteeeeteeeeaeeeveeeetaeeetaeeeaseeeaseeeseeesseessseeenseesareeas 74
[TUTAHHS NS CAMOKOHTPOITHD ...t etieeetteeeeeeeeeveeeteeeeaaeeeaaeeeaaeeeneeeeseeenseensseennseens 80
JTaB0PATOPHE BABMAHHSI. ........eeeeveeeeeeeeeeeeeteeereeeteeeteeeeaeeeeneeeeaeeeeareeeareeenreeereeenneeennnes 81

JlaboparopHa pob6ota Ne 17

POGOTA3 CUMBOMBHUMUM BAHMMM ... 82
TEOPETUUHI BIBOMOCTI ....cuvveeevieeerieeeite ettt eeteeeeve e et e et e eeteeeetreeeaaeeeaeesreeeaseeereeesaeennas 82
[TTPMKITAM TIPOTPAM......eeeeeereeeeereeeeeteeeeetteeeeetaeeeeeaeeeeeaeeeeeseeeeeaseeeeenseseeesseeeensseeeesreeens 86
[TUTAHHS NS CAMOKOHTPOITHD ...veeevieeeiie et eeieeeeeeeeenveeeteeeetaeeeaaeeenaeeeteeeaseeenseensseenaseens 96
J1200PATOPHE BABHAHHSI.......ccveeeereeereereeeaeeeteeereeeseeeseeeseeeseenseeeseeeseeenseenseeeseeeseeessesnneas 96

JlaboparopHa pob6ota Ne 18

PR AL ... et 98
TEOPETUUHI BIBOMOCTI ....cuvveeevieeeiie ettt eetteeeteeeereeeetee et e eeaeeeetreeeaaeeeneesreeeareeeareeesaeennas 98
[TOMKIAAM MPOMPAM........vviieueeeereeereeeeteeeeteeeeteeeeareeetaeeeteeetaeeeaeeeeaseeetseesaseeenseeesseeneas 100
[TUTAHHSA A1 CAMOKOHTPOITHD ...t eeeeieeetteeeetteeeeeveeeeeaveeeeeaeeeeeaaeeeeeaveeeenaaeeeaeeeens 108
[TaB0PATOPHE BABHGHHSI. ........veeeeveeereeeeeeeeeteeeeteeeeteeeeaeeeeteeeereeeenseeenseeeaseeeseeeeareeenneeas 108

Jlaboparopna podota Ne 19

PARRMBIACYSIMNGY ... 110
TEOPETUYHI BIBOMOCTI ....veeeeeireeeeiieeeetee et ettt e et e et eeeaeeeeeaaaeeeenreeeesaeeeenneeeennns 110
[TOMKIAAM MPOMPAM........vvieeueeeeereeereeeeteeeeteeeeteeeeare e e e ereeeetaeeeseeeeaaeeeaseeeasseenseeenseeneas 113
[TUTAHHS NS CAMOKOHTPOITHD ...t eteeeieeeeeeeeeareeereeeaaeeeaaeeeaaeeeareeenseeenveeenseennns 117
JTaB0PATOPHE BABHGHHSI. ........veeeeveeerieeeteeeeteeeeteeeeteeeeaeeeeteeeereeeeavesenteeeseeenseeeeaseeenneean 118

Jlaboparopna pob6ota Ne 20

fiporpamyBaHHA 3 BUKOPMCTAHHAM CTPYRTYD (Struect) ... 120
TEOPETUUHI BIBOMOCTI ...cuvvieeerieeireeetieeeiieeeteeeeteeeeveeeteeeetaeeeaaeeeneeeereeeseeeeaseenaseeeaneean 120
[TpuKagm Nporpam 3i CTPYKTYPAMM........cveeeeueeeeereerireeereeenreeeeseeessreesereessreesnseessseennas 122
[TMTaHHA Ta 3aBOAHHSA NS CAMOKOHTPOIHD ....vveeeevveeeereeeeieeeeeeneeeeeveeeeenreeeeenreeeeseeeens 128
J1200PATOPHE BABHAHHSI.......ccveeeeveeereereeereeeeeeereereeeseeeseeeeeeeaseeeseeeseeeeeenseeesseeseeeseeenns 128

CNUCOK NEKOMEHAOBAHOI MTEPATYIM ..., 130



