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MeToauyuHi BKa31BKU MPU3HAYEHI AJIsl CTYEHTIB MPH MIATOTOBII 0 J1JabopaTo-
PHUX 1 MPAKTUYHUX 3aHATH 3 TUCHUILIIHU "OCHOBH mporpamyBaHHA". OCKUTBKH 1Is
JTUCIIUILUIIHA Tepeadadae 3HauyHy KIJIBKICTh JJaOOPAaTOPHUX 1 MPAKTUYHUX 3aHATh, ME-
TOAUYHUN MaTepiall JjIsl iX MiATOTOBKK OYyJIO pO30MTO Ha JACKIJIbKA YaCTHH.

VY npyriit yactusi po3risiHyTo 3acoou Visual C++ 3 onpalroBanHs CTPYKTYpO-
BaHMX THIIIB JaHUX (MacHBIB, PAJKIB, CTPYKTYp), poOOTa 3 BKa3iBHUKaMH, 3aCO0U
JMHAMIYHOTO KEepyBaHHS mam’ATTi0 Tomo. CaMe UM TeMaM, 3rAHO 3 HABYAJIbHOIO
IIPOrpaMolo, MPUCBSIYEHI 3 IECATOI MO ABAILATY J1abopaTopHi poboTH Kypey. Koxna
13 HaBEJICHUX POOIT MICTUTh KOPOTKI TEOPETUYHI BIIOMOCTI, TPUKJIAJAN CTBOPIOBAHHS
pOrpaMHUX MPoeKTiB 3acobamu Visual C++, mutaHHs U1 CAaMOKOHTPOJIIO Ta BapiaH-
TH 1HAMBIAYaJbHUX 3aBJaHb PI3HUX PIBHIB CKJIAJHOCTI JJs BUKOHAaHHA iX Ha
KOMIT FOTEpI.

MeroanuHi BKa3iBKH OyIyTh KOPUCHUMU CTyJeHTaM creuianbHocTi "[Iporpa-
MHa 1HXeHepis'", Ki BUBYAIOTh NUCUUILTIHY 'OCHOBU IPOrpaMyBaHHS ISl HAOYTTS
HABUKIB MPOTPAMyBaHHs 3 METOIO MOJANBIIOTO 3aCTOCOBYBAHHS IIMX HABHKIB Yy BIa-
CHIM MOBCAKICHHIN 1 MallOyTHIN mpodeciiiHiil AIsUIbHOCTI; TAaKOXX CTaHYTh Y HArojii
KOPHUCTYBa4yaM MEPCOHATBLHUX KOMIT IOTEPIB, sIKI OaKaI0Th HABUUTHUCS MPOrpaMyBaTH
B cepenonuiii Visual C++.

CXBAJIEHO 3ATBEP/IXKEHO
Ha 3aciJilaHHi kadeapu METOJIMYHOIO PAJIOI0 aKaJeMii 3B’ S3KY.
1H(}OpMAIIHHUX TEXHOJIOT1H
1 PEKOMEHIOBAHO JIO JPYKY.

[Tpotokon Ne 2 Big 01.10.2014 p. [Iporokon Ne Bim . .2014 p.
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0AHOBMMIDHI MacuBH

Meta po6oTu. HaOyTHM NPAKTUYHUX HABUKIB IPOrPAMHOIO OIpaI[fOBaHHS
OJTHOBUMIPHUX MAaCHBIB.

TeopeTnyHi BigOMOCTI

MacuB y nporpaMmyBaHH1 —11€ YITOPSJIKOBaHA CYKYITHICTh OJTHOTUITHUX €JICMECHTIB.

[Ipu orosoiieHHI MacUBIB y KBaJpaTHUX JYyXKKaX 3a3HAYA€ThCS KUJIBKICTh €J1e-
MEHTIB, @ HyMepallis eJIeMEHTIB 3aBXKI1 PO3MOYMHAETHCS 3 HYJIS.

OHOBUMIPHUIN MacHUB OTOJIOIIYETHCS B MPOrpPaMi TAKUM YUHOM:

<mun_oanux> <im’s_macugy> [<posmip macuey>];

[Ipukiaay OroJIONICHHS] MAaCHBIB:

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

KoxxeH enmeMeHT MacHMBY OJIHO3HAYHO MO’KHA BH3HAUWTH 3a IM’SIM MacuBy M
1HIeKcaMu. [HOexcu BU3HAYalOTh MICIIE3HAXO/KCHHS €JIEMEHTa B MAacHBi 1 3aIuCy-
I0Th TICJISl IMEHI MacUBY B KBaJpaTHUX JYXKaxX, TOOTO BUKOPUCTOBYIOUH 1M s MacH-
BY Ta 1HJIEKC, MO>KHA 3BEPTATHUCS JIO CJIEMEHTIB MacCHUBY:

<im’si_macuey> [<snauenms_ inoexcy>|

3HavyeHHs 1HAEKCIB MOBUHHI OYTH B Jiana3oHi BiJl HYJIS JO BEJIUYMWHU, HA OJU-
HULIO MEHIIY, HI’K pO3MIp MacuBY, BU3HAYE€HUW MPU HOT0O OrOJIOUIEHHI, OCKIJIbKH B
C++ Hymeparis iIHAEKCIB PO3IMIOYMHAETHCS 3 HYJIS.

Hanpuknan, komanga

int A[10];
OTOJIONTY€E MAcHUB 3 IM’sIM A, sIKUi MicTuTh 10 minux yncen: A[@] — mepimid eJIeMeHT,
A[1] — apyruii, A[9] — ocTaHHIMH.
[TouaTok

Mpuknaau nporpam

Ipuxaan 1. Beectr macus 3 8 gifiCHUX Yrces 1 OOUUCTUTH
CyMY €JICMEHTIB MacHuBY.

sum=0

Tekct nmporpaMu ta 0J0K-cXeMa: BBeI[eHHH
#include <iostream> A[']

using namespace std; :

int main() Sum=Sum+A[|]

{ setlocale(®,".1251"); —
double A[8], sum = O; —
cout << "BBeniTb 8 uucen" << endl; Busenenus

for (int i=0; i<8; i++) sum

{ cin >> A[i]; // 66edenHs enemeHmi6 macuby -
sum += A[1i]; // 0BYUCNeHHs cymu enemeHmiB

}

cout << "Cyma enemeHTiB MacuBy AOpiBHWE "<< sum << endl;
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system ("pause>>void");
return 0;

}

PesynbTatu poboTu:

EnemenTn MacuBy MOKHa BOAUTH Yepe3 MPoOL:

BBegitb 8 4ucen:
1 2 3 4 5 6 7 8
Cyma enemeHTiB MacuBy = 36

Yucna Tako MOKHA BBECTH uepe3 Enter:

BBegitb 8 4ucen:

0.1

-72

3.5

12.7

50

4.6

2

0.2

Cyma enemeHTiB MacuBy = 1.1

Ipuxknax 2. Beectn macuB 3 8-Mu AIMCHHUX YWCeN 1 BUAAIWTH 3 HBOTO BCI
B1JI’€MHI €JIEMEHTH.

TexkcT mporpamu:

#include <iostream>
using namespace std;
int main()
{ setlocale(0@,".1251");
double a[8]; int i,j,n=8;
cout << "BBepgiTb MacuB 3 8-MM AiNCHMUX 4ucen:\n ";
for (i=0; i<n; i++) cin>>al[i]; // BBedeHHs macuBy
for (i=0; i<n; i++)
if (a[i]«0)
{ for (j=1i; j<n; j++) a[jl=a[j+1]; // BudaneHHsa enemerma 3 iHOeKcoM J
n--; i--;
}
cout<<"\nY nepeTtBopeHOMy MacuBi "<<n<<" enemeHTu(iB): \n ";
for(i=0; i<n; i++) cout<<a[i]<<"\t"; // BuBedeHHs macuBy
cin.get(); cin.get();
return 9;

}

PesynbTatu poboTu:

BBegiTb mMacuB 3 8-mMu AiNCHUX Yucen:
-4 3.5 © -2.3 39 -10 45 9

Y nepeTBopeHoMy MacuBi 5 enemeHTu(iB):
3.5 0 39 45 9
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Ipuxaang 3. Beectu 3a gonomoroo ¢opmu MacuB 10 10-tu minux ymcen ta
00YUCIUTH TOOYTOK HEHYJILOBUX €JIEMEHTIB MacHBY.

Pos36’a30k. BBonuT MacuBU MOKHA Y KOMIIOHEHT richTextBox.

Texkct nporpaMu ta 6J0K-cXxeMa:

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

{ n=10 -‘
int A[1@0], p=1, n=richTextBox1->Lines->Length; Hi Te
if (n>10) n=10; P=1
for (int i=0; i<n; i++)
{ A[i]=Convert::ToInt32(richTextBox1l->Lines[i]); m
} .
textBox1l->Text=Convert::ToString(p);

} Tak

P=P*a[i]
private: System::Void button2_Click(System::0Object” _ .

sender, System::EventArgs” e) |
{
richTextBox1->Clear(); textBoxl->Clear(); :
) Kineup

private: System::Void button3 Click(System::0Object” sender, System::EventArgs” e)
{
Close();

}

PesyneTatu poboTu:

o' OgHOBUMIPHI Macuemn [ = ‘ (=) I_-EE-F o5l OgHOBUMIpHI Macusn [Dl (=) &F
Beeaime 10 uinux uncen Beegite 10 uini uncen
2 [0
4 NoByTok 11 OoByTok
10 HEHYNEOBMX 1 HEHYNEOBMX
0 enemMeHTis 0 EneMeHTis
3 -2
-1 0
0 1920 41 -1804
4 2
1
5 1 OumwieHHa ‘ l OumuieHHa ' :
| Bem | | B |
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Ipukaan 4. Beectu macuB i3 9-Tu MIMCHUX YHCEN, OOYMCIUTH HANMEHIIIHIA
CJIEMEHT MacHuBY Ta HOTO 1HIEKC.

Po36’a30k. Y BUTIISII CIIOBECHOTO aITOPUTMY MOIIYK MIHIMAJIbHOTO €JIEMEHTa
MAacHBY 1 HOT0 1HJIEKCY MOKHA 3aIlliCcaTH B TaKUK CIOCiO:

1) BBaxkaeMo mepile 4Yucio 3a HaiMeHie. (s 1[boro MpUCBOIOEMO TEPIIUN
eJleMeHT MacuBy A[@] y 3MiHHY min, a 3MiHHINA ind — 3Ha4YeHHs 0 (TOOTO 1HIEKC Tep-
IIOrO €JIEMEHTa MaCHUBY);

2) y UMK TIEPETTIAIaEMO BCl €IEMEHTH. SIKIIO 3yCTpidaeMo YHUCIIO, SIKE € Me-
HITIE 3a min, 3amamM’ITOBYEMO 1€ YUCJIO y min, a oro iHaeKc — B ind.

Konu mukn 3aBepmmthes, y 3MiHHIN min Oyae 30epiratucss HaWMEHIIHA elie-
MEHT MacHuBy, a Horo iHAeKkc — y 3MiHHINA ind. OcKiIbKH HyMeparllisi iHAeKCIB MaCHUBY
po3nounHaeThbes 3 0, a He 3 1, K y TOBCAKICHHOMY XUTTI, BUBETHCS 3HAYCHHS 1H]IC-
KCy, 301nbI1eHe Ha 1.

Kpim xommoreHnTa richTextBox, MacHBM TaKOX MO>KHA BBOJIUTH (UM BUBOIH-
TH) B KOMIOHEHT dataGridView. IIpu po3mimienHi #oro Ha (HopMi aBTOMAaTUYHO
chopmyeThes miasioroBe BikHO DataGridView 3adauu, B IKOMY CIiJI BUOpaTH KO-
MaHny [lobasums cmonbey. Y BiIKHI, IO BIAKPHUETHCS, CIiJ HATUCHYTH KHOMKY /[o-
basums, TIpU 1OMY CHOPMYEThCS OAUH cToBNElb. (KOoXXHOMY CTOBIIIO MOKHA
3a/laBaTH BJIACHE 1M’sl Ta BHOHMpATH THUI JaHUX. 3a 3aMOBUYYBAHHSM MEPIIHiA
CTBOPEHMI CTOBIEIL MaTUME iM’s Columnl 1 TUN JaHMX, SIKAHA HAJa€ MOKIIUBICTD
BBE/ICHHS-BUBEICHHS TCKCTY.)

o5 Form1 = ‘l
C""““—D“—E‘ DataiirldVIew 3aAaqn \ |
: BbibepuUTE UCTOYHUK ABHHBIX: B“
Mpaska cTonbuoe

[obBaeute cTonbeu...

V| BrnrounTs gobasneHue

[¥] BratouuTs npasky

un OataGr @ awTexrBonColumn -

[¥] BrarounTs yaaneHue Yostyaaroncsss: Columnd

BKAOYMTb BOSMOKHOCTE USMEHEHWUA NOPAAKE CTOﬂsuOB

3aKPENUTL B POAUTENBCKOM KOHTEWHERE

L

OCKIJbKY AJI BBEJIEHHS! OJJHOBHUMIPHOTO MacHUBY JOCTaTHHO OJHOIO CTOBIILIS,
O1ybIlIe CTOBIIIIIB CTBOPIOBATH HE Tpeda, a MPOCTO HATUCHYTH KHOTIKY 3aKpblimb.

Jaumi cmiyn BuOpatu 3HaueHHs False 11 TpboX BiIacTHUBOCTel dataGridView:

— ColumnHeadersVisible (3arooBOK CTOBIIIIS);

— RowHeadersVisible (cToBmenb i3 3arojioBKaMu PsI/IKiB);

— AllowUserToAddRows (103BijI HA aBTOMATHYHE JTOTYUYCHHS PSIIKIB).

Kpim Bxe HanamtoBaHoro ejaeMeHnta dataGridView ciij Ha maHesi eJIEMEHTIB.

BUOpaTH 1 PO3MICTUTU Ha (opMmi B KOMaHAHI KHONKHU button, nBa textBox s
BHUBEJICHHS pe3yJIbTaTIB Ta TpU label 1isi CTBOPEHHS MOSCHIOBAIBHUX I1ANKCIB.

. SIkimo B gannii MoMeHT Bu He OauuTe maHEeNb eJIEMEHTIB, il MOKHA ITOKAa3aTH KOMaHI010 MeHI0 Buo / Ilanens sneme-
nmos (View/Toolbox) a 60 knaBimamu Ctrl+Alt+X.
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[Ticast ocraToyHuX HajamTyBaHb ¢opMa Ha-
Oyne BUTIIATY —>
[lepen HamucaHHAM MPOTPAMHOTO KOy CIif

o e e |

Veegi™s 9 giicHux ynucen

3a3HAUMTH 1€ OJHY 0coOnuBicTh dataGridView: e
PSAIKA MOKHA J0JTydaTu Jmire y nporpami. Came g Posssox D
TOMY CJiJ] MOABIMHUM KJIAllaHHAM MHIII 110 hopmi T
cTBOpUTU (QyHKLIIO Forml_Load Ta BnucaTu B Hei min =

KOMaHJTy CTBOPEHHS 9-TH PAJIKIB:
dataGridViewl->Rows->Add(9);

ind =

Texkct nporpaMu ta 6J0K-cXxeMa:

private: System::Void Forml_Load

(System: :Object™ sender, System::EventArgs” e)
{ dataGridviewl->Rows->Add(9);

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

doubl 9 in; int i, ind;
{ coute a(o), min; it 1, ne;
for (i=1; i<9; i++)

for (i=0; i<9; i++)
BBenenns
if (a[i]«min) { min=a[i]; ind=i;} Ali]

a[i]=Convert: : ToDouble(dataGridvViewl->Rows[1i]->Cells[@]->Value);
textBox1->Text = min.ToString(); S

min=a[@]; ind=0;
textBox2->Text = (ind+l).ToString(); min=A[0], ind=0

}
private: System::Void button2_Click(System::0bject™ sender, m

System: :EventArgs® e) |y
{ for (int i=0; i<9; i++) @
dataGridViewl->Rows[i]->Cells[@]->Value = ""; T

aK

textBox1->Clear(); textBox2->Clear(); min=A[i], ind=i
} |
. )
PesynbTatu pobotu: M
Yeenim 9 niiicHx yucen
4
65 | ‘ Poss'asok ‘
-7.8 ST
8 mn= -7.8
0
ind= 3
)
578
4
|_ e
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Ipuxnang 5. Beectu macuB 13 12-Tu AiliCHUX YKcen 1 BIOPSAKYBaTH (B1ICOP-
TYBaTH) WOTO 32 3pOCTAHHSIM 3HAUECHb.

Po3zs’s30k. Y HaBeneHIN HIDKYE TTporpamMi 3alIpOIIOHOBAHO HAMOIBII TOIIHpE-
HUM Meron “OynpOamku” (bublesort). AIropuT™M COpTYBaHHS IMOJIATAE Y MEPECTaB-
JISHHI JIBOX CYCIIHIX MOPIBHIOBAaHUX €JIEMEHTIB MACHUBY, SIKIII0O BOHU HIyTh Y Helpa-
BUJILHOMY TOPSIAKY.

OCKUIbKM OJIHOPa30BOTO MPOXOJ/KEHHS IO €JIEMEHTaM MacCHBY HEJOCTATHBO
JUTSL PO3B’SI3aHHS 3aBJAaHHS, B MPOTPaMi OPraHi30BaHO JIBA ITUKJIU: 30BHINIHIN ITHKIT
(mo i) mo3Bomsie mepebpaTH BCl €NEMEHTH MAacUBY ISl TOPIBHSHHS 3 1HIIUMH
eJIeMEHTaMHu, JOCTYM J0 SIKAX OPraHi30BaHO y BKJIaJAeHOMY IuKIIi (110 j). [Ipu mipomy
OCTaHHE 3HAYCHHs MapaMeTpa MUKIy i y mukiai for Mae OyTH Ha OJWH MEHIIE 32
KUIBKICTh YyCIX €JIEeMEHTIB, 00 Ha OCTaHHIN iTepallii MOkHa OyJIO TOpIBHIOBATH
Mepe0CTaHHINA €IEMEHT 3 OCTaHHIM.

J1J1 IepecTaBIIsTHHS TBOX €IEMEHTIB 3aCTOCOBYETHCSI THMYACOBa 3MiHHA temp:

temp = a[i]; // 3anam’smamu 3HaueHHs afi],
al[i] = a[j]; // 6 a[i] 3anucamu a[7j],
a[j] = temp; // a 6 a[j] 3anucamu me, wo cno4amky 6ysno 6 a[i]

[Io6 kparie 3p03yMiTH HEOOXIAHICTH TUMYACOBOI 3MIHHOI, CHiJ YSIBUTH COO1
CKJIITHKY COKY 1 YallKy KaBH 1 CIpoOyBaTH TEPEIUTH CiK y 4YallKy, a KaBy — y
ckisHKy. Ile HeMoXnuBO 3pobuth 0e3 J10JaTKOBOTO
Mocyay, JO SKOTO CIoYarky Tpeba TMepeiauTh BMICT, <:: Houatok :>
HANPUKIIA/1, CKIISTHKH.

SIk10 B yMOBI MOPIBHSIHHS €JIEMEHTIB 3aITUCaTH 3HAK ETNS—
> TO EIIEMEHTH COPTYBATUMYTECS 33 3POCTAHHSM, 4 SKIIO afi]
3HaK "'<" — 3a crajjaHHsIM.

Texkct mporpamu ta 6J0K-cXeMa:

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

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

Cells[@]->Value); | | —

for (int i=@; i<11; i++)
for (int j=i+1; j<12; j++)
if (a[i]>a[Jj])
{ double temp=a[i];
a[i]=a[]l;
a[j]=temp;
}

Busenenns

ali]
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}

for (int i=0; i<12; i++)
dataGridView2->Rows[i]->Cells[@]->Value = a[i].ToString();

rnf CopTyBaHHA l — | (=] |_ﬂhr

Yeent 3 OicHu wacen

-hE.9 45
2 1
308 0
45 0
-10 2
0 7
120 11
7 123
11 120

[MuTaHHA fNA CaMOKOHTPOIIO

1) JlaiiTe BU3HAUCHHS MAacUBY B IIPOrpaMyBaHHi?
2) 3amumiTh OroJONICHHS OJHOBUMIPHOTO MAacHBY 3 25-TH JIIHCHUX YHUCEIL.
3) HageniTh onepaTop, SKU PUCBOIOE MIEPIIOMY €IEMEHTY MacHBY A
3 25-TH IACHUX YUCEIl HYJhOBE 3HAUCHHSI.
4) Bubepith iM’s 3MIHHO1, 3HAUECHHSIM SIKOi € CyMa €JICMEHTIB MacuBY, B Ha-
BEJICHUX TPbOX (PparMeHTax mporpam:

a) sl1=0; 0) s2=1; B) s3=0;
for(i=0;i<10;i++) for(i=0;i<10;i++) for(i=0;i<10;i++)
sl += a[i]; s2 *= a[i]; if(a[i]»>0) s3++;

5) 3anuiiTh iM’st 3MIHHOI, 3HAYCHHSAM SKOI € KUIBKICTh JOJAaTHUX CIIEMEHTIB
MacHBY, B HABEJICHUX TPbOX (hparMeHTax mporpam:

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

6) 3anuinTh iM’st 3MIHHOI, 3HAYCHHSAM SKOI € MaKCUMAaJIbHUH 3 €JIEMEHTIB Ma-
CUBY, B HaBEJICHUX TPHhOX (PparMeHTax Mporpam:
a) S1=0; 0) S2=a[@]; B) S3=0;
for(i=0;i<10;i++) for(i=1;i<10;i++) for(i=0;i<10;i++)
S1 += a[i]; if(a[i]>S2)S2=a[i]; if(a[i]»>0)S3=S3+1;
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ITabopaTopHe 3aBpaHHSA

1) V npotokoJii 1a00paTopHOi poOOTH JaTH BiAIMOBI/II HA KOHTPOJIbHI TUTAHHSI.

2) Y npoTokoJi 1abopaTopHOi poOOTH CKIIACTH CXEMY alfOPUTMY 1 HAIHCaTH
nporpamy MoBoro C-++ miis po3B’s3aHHS IHAWBIAyadbHUX 3aBlaHb 3 ONpPAI[OBAHHS
OJIHOBHMIPHHX MacHBiB (3aBaaHHs BuOpatu 3 Tadur. 10.1 ... 10.3).

3) CTBOpUTH Ha KOMIT IOTEpi HpOrpaMHi npoektu y cepemonuini Visual C++
JUTSL peajizallii HalmucaHuX Mporpam. 3aHeCTH Pe3yibTaTH O0UYHUCIICHb JI0 MPOTOKOIY.

Tabnuys 10.1

InauBinyasbHi 3aBIaHHA CePeIHBOI0 PiBHA CKJIAJTHOCTI

¢ (Po3mip| Tun I .
Bap,MacuBy| JaHHX HAUBiyaJbHe 3aBJIAHHS

1 15 i |OGUUCITUTH KUTBKICTh Ta CyMY APHUX €JIEMEHTIB MACUBY

2 10 i |OOYHUCINTHU cepeiHE apu(pMETUYHE TOJATHUX €JIEMEHTIB

3 8 uunid |O6uncnuTy GakTopiana 3HAUCHHS OCTAHHBOT'O €JIEMEHTA

4 12 | miticanii| O0uncauT J0OYTOK €JIeMEHTIB, 3HAUCHHS SIKUX MEHIIIE 6-TH

9) 14 it |O0uncIuTH cepelie apupMeTHYHE HEMapHUX €JIEMEHTIB

6 18 | milicHuii| BiopsiikyBaTu 3a criaJlaHHAM MEPITy MOJOBUHY MAaCHUBY

7 11 Ui |[PO3MICTUTH €1€MEHTH MAacUBY Y 3BOPOTHOMY MOPSIAKY

8 14 | niiicHniI|PO3MICTUTH €IEMEHTH MAaCUBY y MOPSAKY 3POCTAHHS
3HAYEHb iX MONYJIB

9 16 i |OGUHCITUTH CyMy €JI€MEHTIB MaCHBY, KPDaTHHX 3

10| 14 |nificHnii|OOYUCTUTH CyMYy €JI€MEHTIB, aOCOTIOTHE 3HAUCHHS SIKUX
He nepepuiye 10

11| 17 minit |(O0unucnuTU cepeine apupMeTUIHE MIHIMATBLHOTO
Ta MAaKCUMaJILHOTO €JIEMEHTIB MAaCUBY

12 9 nmificHni| BUBeCTH KIJIBKICTD €JIEMEHTIB, 3HAUEHHS IKHUX
O1JIbllIE 32 3HAYEHHSI IEPILIOTO €JIEeMEHTa MACUBY

13 15 i |Bu3HayuTH 1HIEKCH MIHIMAJIILHOTO 1 MAaKCUMAaJILHOTO €JIe-
MEHTIB MacUBY

14| 10 |nidicanii|OOYUCTUTH CyMYy €JIE€MEHTIB MaCUBY, 3HAUCHHS SIKUX HaJle-
JKaTh MPOMDKKY [3, 6]

15 8 il |OO0UKCIUTH T00YTOK HETTApHUX €JIEMEHTIB MaCUBY

16 12 | niticHuii BusHAUnTH HOMEPH MiHIMAJIBHOTO 1 MAKCUMAJIBHOTO
€JIEMEHTIB MAaCUBY

17| 20 Mk |BnopsiakyBaTH 3a 3pOCTaHHSM JPYTY MOJOBUHY MAaCHUBY

18| 18 il |(OOUKUCIUTH cepeiHE apu(PMETUYHE €JIEMEHTIB, 3HAUYEHHS SIKUX
O1J1bI1I€ 3HAUYCHHSI OCTAHHBOT'O €JIEMEHTAa MACHBY

19 11 | giticuuii|OOYHCINTH KIIBKICTh JOAATHUX €IE€MEHTIB, 3HAUSCHHS IKHX
MeHie 20-Tu

20 9  |milicHuii|OGYUCIUTH MOAYJIb CYMH BCIX BiJI’€MHHUX €JIEMEHTIB, CyMYy
BCIX JOJIATHUX 1 PI3HUITIO MK 3HAYCHHSIMH ITHUX CYM

21| 16 il |OOYKCITUTH cepeliHe apu(PMETUYHE €JIEMEHTIB, KPATHHUX O

22 19 |miiicunii Bu3HauuTH MIHIMAJIBLHUM 13 JOJATHUX €JIEMEHTIB
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3akinyenns maon. 10.1

Ne |Po3mip| Tun I .
pap/MacuBy| JaHuX HAUBiTyaJbHe 3aBIaAHHS
23 17 mimui |OOYUCINTH KUTBKICTh JOJaTHUX, BiI’€MHUX 1 HYJbOBUX €JIe-
MEHTIB
24 8 TiCHUI | O0UNCIUTH TOOYTOK OTHOIIM(PPOBHUX €IEMEHTIB MACUBY
25 7 | niicHui|OOYUCIUTH CyMY TUIBKU JBOIU(POBUX €JIEMEHTIB
26 18 |mi¥icHwmii| BusHaunT MakcuMabHUM 1 MIHIMAJIGHUH €JIEMEHTH,
HACKUTHKH MAaKCUMAJIBHUAN €JIEMEHT € OUTBIITUM 32 MiHIMAJTBHAN
27 11 mimui |OOYUCINTH TPOLICHTHUIA BMICT JOJaTHUX, BII’ €MHUX
1 HyJTbOBUX €JIEMEHTIB
28 | 10 |midicHuiI|OOGUMCINTH CyMy KBaJpaTiB TUX YUCEN, MOAYJIb SKUX OlIbIIe
3HA4YCHHS 2.5
29 12 | mivicuii| Buznaunty HalOUTBIINN 3 TApHUX JTOJATHUX €JIEMEHTIB
30 9 | miicHuit|OOYUCINTH CyMYy MOJIYJIIB YCiX B1JI’€MHUX €JIEMEHTIB MAaCUBY
Tabnuys 10.2
InauBinyajabHi 3aB1aHHA 0230BOT0 PiBHS CKJIATAHOCTI
Ne |Po3mip| Tun I .
Bap|Macupy| xaEux HAUBiTyaJbHe 3aBIaHHS
1 15 iauil |[IloMiHATH MiCUSIMH MiHIMAJIbHUM €JIEMEHT 3 epeJOCTaHHIM
2 10 |mificHUi|OOUKCANTH CyMy AOJATHUX HEMApHUX €JIEMEHTIB 1 3aMiHUTH
MapHi €JICMEHTH MACHBY Ha ITI0 CYMY
3 12 uinuit |[lepeBipuTH, YU € MacUB YNOPSAKOBAHUM 32 3POCTAHHIM
4 8  |mificHuii|O0unCcInTH (paKkTopiall MEepIIoro eIeMeHTa MaCUBY, 3HAYCHHS
SIKOTO MEHIIe 8-MH
5 14 ik |[ToMiHATH MICIIMH MaKCUMaJIbHUN €JIEMEHT 3 TIePIITUM
6 18 |mivicHui|OOYMCIUTA HOBUM MACHB SIK PI3HHUIIIO €JIEMEHTIB BUX1THOTO
MAaCHBY Ta X CEpPEIHBOTO apHU(PMETHIHOTO
7 11 UJTMHA |3aMIHUTH BCl B1 €MHI €JIEMEHTH MIHIMaJILHUM
8 14 | niticani OOYMCIUTH KUTBKICTh €JIEMEHTIB, 1110 TIEPEBUINYIOTH CEPEIHE
apu(pMETHYHE BCIX €IEMEHTIB
9 7 minuit  |CTBOPUTH HOBUHM MAcCUB, PO3MICTUTH CIIOYATKY BCi 10AaTHI
€JIEMEHTH 1 HyJi, IICJIS 40TO — B’ €MHI, 30epiralouu mopsI0K
iX ciiyBaHHS
10 19 |mivicauii|{lloMiHATH MiCIIIMA MAaKCUMAaJIbHUN €JIEMEHT 3 MIHIMAJIBHUM
11| 17 i |O6uncnuTy GakTopian iHIEKCY MAaKCUMAJIbHOTO €JIEeMEeHTa
12 9 JIACHUI|3aMIHUTH MIHIMAJIBHUN 1 MAKCUMAJIbHUN €JIEMEHTH 3HAYECHHAM
CepeaHBOr0 apu(PMETHYHOTO BCIX €IEMEHTIB
13| 15 minuit |[[loMiHSTH MICIIAMH TIEpITY TTOJOBHHY MACHUBY 3 IPYTOIO
14| 10 Ui |3aMIHUTH TIAPHI TT0 3HAYEHHIO (HE 1Mo 1HAEKCY) eneMeHTH Ha ()
15 8 nivicauii| [ToMiHSITH MICIISIMU €I€MEHTH, SIK1 CTOSITh Y MaCHUB1 TIOPS/I;
1i2,314iT. 1.
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3akinyenns maon. 10.2

Ne |Po3mip| Tun I .
pap|Macupy| 1aHux HAUBiTyaJbHE 3aBIaAHHS
16| 12 |mificHuii Bumanutu 3 MacuBy mepii TpU eIEMEHTH MacUBY
17 20 ik |BusHaunTi HaWMEHIINM cepel MapHUX JOJaTHUX €JIEMEHTIB
18 18 | midicHuii BumanuTu 3 MacuUBY BC1 €JIEMEHTH BiJI TOYATKY
1 10 HaOJIBIIOTO €JIEMEHTA
19| 11 minnii | Bunanutu 3 MacuBy mapHi 3a 3HAYEHHSIM €JIEMEHTH MacHBY
20 9 nivicanii| CTBOpUTH HOBUW MACHB 13 3aJTUIIIKIB BiJ TIJICHHS HAIILJIO
€JICMEHTIB MacUBY Ha 3
21| 16 it |BusHaunty HailMeHIIUN cepes] Bil’ €eMHUX €JI€MEHTIB MACHUBY
22 19 | nificHuit|3aMIHUTH BC1 HYJIbOB1 €JICMEHTH 3HAYCHHSIM MiHIMaJIBHOTO
eJIeMeHTa
23 17 i |OOYUCIUTH CYMY BiJI’€MHHX €JIEMEHTIB, PO3MIIICHHUX ITiCIIS
MaKCHUMAaJIbHOTO €JIEMEHTA MAaCUBY
24 8 JiACHUM|3aMIHUTH BC1 B1JI’ €MHI €JIEMEHTH Ha HYJI1, a 0JIaTHI —
Ha OIWHMUII
25 7 IJIMA |3aMIHUTH BCl HENApHI €JIEMEHTH MACUBY OAVMHUISIMU
26| 18 i (OOYHUCITUTH KUTBKICTh €JIEMEHTIB MACUBY, PO3MIILIEHUX MICHS
NEPIIOTro HYJIHOBOTO €JIEMEHTA
27| 11 iuil |BuganuT 3 MacuBY HYJLOBI €JIEMEHTH MacUBY
28 10 | miticauii Buganutu 3 MacuBy HaWMEHIIIHMM €JIEMEHT MAaCUBY
29| 16 |miiicHuii|BumanuTu 3 MacuBY NEpIIUii Ta OCTAHHIN €JI€MEHTH MAaCUBY
30| 12 i (OO0YHUCITUTH CyMy TAapHUX €JIEMEHTIB, PO3MILIEHUX
M1CJIs MIHIMQJIBHOTO €JIEMEHTa MAaCUBY
Tabruys 10.3
InauBinyajabHi 3aBJaHHA BUCOKOI0 PiBHS CKJIAJTHOCTI
Ne | Posmip| Tun I .
pap.,MacuBy| JaHuX HAUBiTyaJbHe 3aBIaAHHS
1 o 9 it |BBecT n1Ba MacUBH M OOYHMCIIMTH KUJIBKICTH OJHAKOBHUX
€JIEMEHTIB y HUX
2 | no 10 |miticuuii| BBectu 1Ba MacuBH 1 MOOYyIyBaTH TPETIH 3 YIOPSIKOBAHUX
3a 3pOCTaHHSIM 3HA4Y€Hb €JIEMEHTIB 000X MaCHBIB
3 | mo 12 | mumuii |BBecTn macuB, B IKOMY KOXKHHM enemeHT € 0, 1 abo 2,
MIEPECTABUTH CIEMEHTH MACHBY TaK, MO0 CIIOYaTKy OyiH
poswminieni Bei 1, motiM Bei 0 1, HAMPUKIHII, BC1 2
4 no 8 |miicauii| BBectu macuB 1 uucio C. [lepectaBuTu yncsia B MacuBI Tak,
100 croyaTky OyJy po3MilIeH] BCl €JIeMEHTH MEHIII
3a 3HaueHHs C, notiM — Ounbi C, 30epiratoun nopsiok
iX pO3MITIICHHS
S5 | mo14 | minmii |BusHauuTu nepiie 4yucio, sike € MPUCYTHIM y KOKHOMY 3 3-X
MacCHBIB, 3HAYEHHS B [IUX MACUBaX PO3MIIICHO 32 3pOCTaHHAM
6 | mo7 |mificHuiiBBecTu qBa MacuBM Ta CTBOPUTH TPETIi 31 CIIUTBHUX
€JIEMEHTIB MaCHBIB
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IIpooosowcenns maobn. 10.3

Ne | Po3mip | Twun I .
Bap. MacHBy| JaHHX HAUBIiAyaJbHEe 3aBIaHHS

7 | moll | mismii [BBecTw MacuB, B SIKOMY TUIBKH JBa OJTHAKOBI €JIEMEHTH.
BusnaunTu ixHi iHAEKCH

8 | mo 14 |miiicawmii| BBectn macuB 1 uncno L. CTBOpUTH HOBHIA MacuB 3 €IEMEHTIB,
MEHIIHX 32 L, 1 BHOPSAKYBaTH HOBUI MACHB 3a CIIaJITaHHIM

9 | 1019 | minmii |Bu3HayuTH Mapy CyCiIHIX €JIEMEHTIB MacCUBY, 3HAUCHHS SIKUX
€ HalOJIM>KYMMH OJUH 0 OJHOT0, TOOTO 3HAUECHHS
[Xi+1 — Xj| € MiHIMAJIBHUM

10 | mgo 12 | mivicHuit|O6uncIuTH 100yTOK P BiJI’€MHUX €JIEMEHTIB 3 MTAPHUMHU 1H-
JEKCaMH, K1 He TIEPEBUIIYIOTh BBEJCHOTO Uncia L, 1 moaiim-
TH BCl JOJATHI eJlIeMeHTH Ha P

11 | mo 17 | miymii |BBecTn MacHB 1 CTBOPUTH HA HOTO OCHOBI J1Ba HOBUX MAaCHBHU:
NEPIINIA 3 €JIEMEHTIB 3 HENAPHUMHU 1HAEKCAMU, APYTHil —
3 €JIEMEHTIB, KPAaTHUX S5

12 | no9 |niiicHuii | BBectn macuB 1 unciio P. BU3HauuTH €1€MEHT MacHUBY,
3HAYCHHS AKOTO HalOmmK4e 10 P, ToOTO 3HaUCHHS |Xj — P)|
€ MIHIMaJIbHUM

13| no 15 | mumit |BropsakyBaTtu MacuB Tak, 00 BC1 J0JaTHI Yynciia Oyin
PO3MIIIIEH] CITIOYATKY 3a 3pOCTAHHSIM, a BC1 BIJ]'€MHI —
HAIPUKIHII 32 CMAJJaHHIM

14 | no 10 |miiicuuii|BBectu 1Ba MacuBH 1 BU3HAYUTH KUIBKICTh HEOTHAKOBUX
€JIEMEHTIB Y HUX

15| no8 | uumii |BBecTu 1Ba MacuBM Ta 3aMIHUTHU HYJISIMU T1 €JIEMEHTH
TIEPIIIOTO MACHUBY, SKUX HEMAE Y APYTroMy

16 | o 12 |mivicauii |OOUUCIUTH CyMY S BiJI’€MHHUX €JIEMEHTIB,
SIK1 HE TIEPEBUIIYIOTh 3a1aHOTO YKcna L, 1 moaimTi ocTaHHIi
IOJATHUN €JeMEHT Ha S

17| no 20 | uiumit |BBectu macuB i uuciio K. CTBOPUTH J1Ba HOBUX MacCUBH:
NepIIni — 3 €JIEMEHTIB, MEHIITUX 3a 3HaueHHs K, npyruit — 3
€JIEMEHTIB, OUThIINX 3a K, 30epiraroun NopsiIoK iX pO3MIIIEHHS

18 | mo 18 |miiicHuii |BBecTH MacHB, SIKHH MICTUTh 0araTo HyJIbOBHX €JIEMEHTIB.
3aMIHUTH BCl TPy TIPS PO3MILIEHUX HYIIB HA 3HAYECHHS
KUJIBKOCT1 HYJIB

19| no 11 | mumit |OOUYHUCIUTH CYMY S TOJJaTHUX HEMApHUX €JIEMEHTIB
1 3aMIHUTH BCl TApHI €ICMEHTH MaCUBY Ha S

20| mo9 |miicHuii |BBecTH ABa MacuBH, BU3HAYNTH MaKCUMaJIbHI €JIEMEHTHU
KOYKHOT'O 3 HAX 1 HOMIHATH IX MICIISIMH

21 | no 16 | minuit |BBecTu MacuB 1 Ha HOTO OCHOBI CTBOPUTH HOBUI
3 B1JI’€MHHUX 1 HYJIbOBUX €JIEMEHTIB 3 IAPHUMU 1HIEKCAMHU

22 | 1o 19 |miicHuii |BBecTn a1Ba MacuBH, BUSHAYNUTH MIHIMAJIbHUM €JIEMEHT

MIEPIIOTO i MAKCUMAJIbHUH €IIEMEHT JIPYroro MacHuBY
1 IOMIHATH 1X MICIISIMU
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3akinuenns maoa. 10.3

Ne | Po3mip | Twun I .
Bap. MacHBy| JaHHX HAUBIiAyaJbHEe 3aBIaHHS

23 | mo 17 | uinuit |BBecTu MacuB 1 Ha 10O OCHOBI CTBOPUTH JIBAa HOBUX MACHBH:
NEePIINi — 3 MAPHUX €JIEMEHTIB, APYTUN — 3 €IEMEHTIB,
KpaTHUX 3

24 | no 8 |miiicHuil |BBeCTH Ba MacHBH 1 3aMIHUTH HYJISIMU Tl €JIEMEHTH JIPYTOTO
MAaCHBY, SIK1 € B TICPIIOMY

25| mo7 | numii |BBecTH nBa MacUBHU 1 HOMIHSITH MICIIMH MaKCUMAIbHUN
€JIEMEHT TEePIIIOT0 MAaCUBY 3 TIEPIITUM €JIEMEHTOM JIPyroro,
SIKUH OlIbIE 5-TH

26 | mo 18 |miiicHuit |BBecTH MacuB 1 Ha HOTO OCHOBI CTBOPUTH HOBHM 3 TOJATHUX
€JIEMEHTIB, OUIBIINX 32 Cepe/IHE apU(PMETUIHE BCIX €JIEMEHTIB

27 | mo 15 | mumii |Bectu macuB i unciio L. CTBOpUTH HOBHII MacHB 3 €JIEMEH-
TiB, OLIBIIMX 3a L, 1 BHOpsAAKYBaTH CTBOPEHUI MacuB
3a 3pOCTaHHSAM

28 | no 10 |miiicHuit |BU3HAYUTH Mapy CYCIJIHIX €JIEMEHTIB MAaCUBY, 3HAUCHHS SIKUX
MaKCHMAJIBHO PI3HATHCS OJIMH Bl OJTHOTO, TOOTO 3HAYCHHS
Xi+1 — Xi| € MAKCHMAJIbHUM

29 | mo 16 | minuit |BBecTu MacuB, KM MICTUTh 0araTo HyJIbOBUX €JIEMEHTIB.
3aMiHUTH BCI TPYIU TIPS PO3MIMIEHUX HYJIIB HA OJIUH HYJIb

30 | mo 12 |mi¥icuwmii [BBecTH ABa MacUBH, BU3HAYNUTH MiHIMaIbHI €JIEMEHTH

KOJKHOT'O 3 HUX 1 HOMIHATH 1X MICIIIMH
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NabopaTtopHa poboTta Ne 11
OnpauoBaHHa 0AHOBUMIDHMX MacuBiB

V thYHELRIAX

Meta po6oTH: HaOyTH MPAKTUYHUX HABUKIB MPOTPAMHOTO OMPAIIOBAHHS OJ-
HOBUMIPHUX MAaCHBIB Y QYHKIIIAX 3acobamu Visual C++.

TeopeTnyHi BigOMOCTI

[Ipu ompairoBaHHI MacuBIB y (QYHKIIISX NEepeAaBaHHs iX y SKOCTI apryMEHTIB
3aBXIM 3MIIMCHIOETHCS 32 aIPpEcol0, TOOTO MEpeNaeTbes ajpeca MEepIIoro eIeMeHTa
(moyaToKk MacuBy), a JIOCTYI JI0 KOXKHOTO 3 €JIEMEHTIB MacHUBY 3/IHICHIOETHCS 5K MEB-
HUM 3CYB (OOUYHCITIOBAaHUN Yepe3 1HACKCH) B1Jl MOYaTKy MacHUBY.

[lepenaBanHs: OTHOBUMIPHUX MAcHUBIB 10 (PYHKIIIN y SIKOCT1 apryMEHTIB MOKHa
OpraHi3yBaTy OJHUM 3 TPbOX CIIOCOOIB:

double fun (int a[10]);
double fun (int a[]);
double fun (int *a);

3a mepuuM cnocodoM SIBHO 3a3HAYEHO KUIBKICTh €JIEMEHTIB MacUBy. Y JIpYTid
CUHTaKCUYHIA (OpMiI KOHCTAHTHUN BHpa3 y KBAJAPATHUX IyKKaX € BIACYTHIH. 3a
TPETHOTO CIOCO0Y MEepeaeThCs BKA3IBHUK SIK MOCUJIAHHS HAa MAacHB, SBHO BU3Haue-
HUW B OCHOBHIHM mporpami. OCKUIbKU JJIS JPYTOro i TPEThOTo Croco0iB 1HPpOpMaIIis
PO KIIBKICTh €JIEMEHTIB y MPOTOTHII BIJICYTHS, TO Taki (GOpMU MPUIYCTUMI, KOJIH
KUIBKICTh €JIEMEHTIB MACHUBY € II00aTbHUMHU 3MIHHUMH YU KOHCTaHTaMu. AJie JO11i-
JBHIIE TIepeaBaTH PO3MIPHICTH OJHOBUMIPHOIO MAacUBY A0 (YHKIlI OKpEeMHM Tia-
paMeTpoM, OCKUIBKHM i€ 3pOOUTh TaKy (PYHKI1I0 OUIbII YHIBEPCAIBbHOIO, AK€ BOHA
3MOK€ KOPEKTHO OMPaI[bOBYBATH MAaCHBH 3 PI3HOIO KUIBKICTIO €JIEMEHTIB.

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

Xo4a HaBeEH1 3aKiCH MalOTh PI3HUN CUHTaKCHUC, HACIIpaB/ll BOHU € PIBHO3HA-
YHUMH, OCKUIbKK aBTOpamu ctanaapty C s Ouiblioi sicHOCTI OyJi0 BUPILIEHO, IO
MacHB OTOJIOLIEHUH sIK mapameTp QyHKLI € BKa3iBHUKOM. [Ipy IbOMy HaBIThH SIBHO
3a3Hau€HE YHCIIO Y KBAJAPATHUX TY’KKAX ITHOPYETHCS.

SAxio GyHKIS A1 ONpaIfOBaHHS €JIEMEHTIB MAacCHMBY HE IOBHHHA TepeaaBaTH
pe3yNbTaT K OJHE 3HAYEHHS, a JIUIIE MEPECTaBisie €JIeMEHTH MAacHUBY MICISIMUA ab0
3MIHIOE TXHI 3HAYE€HHS, TO TaKy (PYHKIIIFO OTOJIONIYIOTh 3 TUIIOM pe3yJibTaTy void (He-
Ma BEIIMYMHH, 10 MOBepTaeThCs). OCKUTBKM caM MacHB TEpenacThest 10 (QYHKINT 3a
MOCUJIAHHAM, TO OYJb-sK1 3MIHIOBaHHS 3HA4YCHb €JIEMEHTIB MacuBy y (pyHKIi Oyne
BUJTHO 1 B OCHOBHIN TIPOTrpaMi, sika BUKIIUKAE 1110 QYHKITIO (AUB. IPUKIIaA Iporpamu 3).

Mpuknagu nporpam

Mpuknap 1. CtBopuTH (QYHKITIIO OOYHCIICHHS CEPEIHBOTO apu(METUIHOTO 3HA-
YEHHS HEHYJhOBHUX EJIEMEHTIB IIUTIOYMCIIOBOTO MAaCHBY Ta 3a JOMOMOTOIO i€l (yHKITT
BU3HAYHTHU CEPEHE apu(PMETUIHE HEHYTHLOBUX €IIEMEHTIB JIJIsl BBEJICHOTO MacuBy 3 10-
TH IUJTUX YUCEIT: CIIOYATKY JJISl BCIX €JIEMEHTIB, a TOJI1 JJIs TIEPIIIO] MOJIOBUHU MACHUBY.
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CxeMu anroputmy QyHKIIIi Ta OCHOBHOT MPOTpaMHu:

Comor O
T

s=0,kol=0

Bsenennsa
a[i]

i
@ rez = sr(a, 10)

Tak

rez

s =s+g; / Busenen- /
i Hsl

kol=kol+1

| rez = sr(a, 5)

‘ Tak / Busenenns /
@ s = s/kol —‘ rez

CxeMa anroputmy
byHKIIT s ()

TexkcT IIpOrpaMHOro Koay Ta cXxemMa aJropuTrmy.

#include <iostream>
using namespace std;

double sr(int a[], int n)
{ double s=0; int i, kol=0;
for (i=0; i<n; i++)
if (a[i]) { s+=a[i]; kol++; }
if (kol) s/=kol;
return s;
}
int main ()
{ setlocale(@,".1251");
int a[1@], i,
cout<<" BBegiTb 10 uinux uyumcen:\n";
for(i=0; i<10; i++) cin >> a[i];

cout<<"\n CepegHe apudpmeTuyHe "<<10<<" enemeHTiB -
efleMeHTiB -

coutc<" CepegHe apudpmeTuyHe "<< 5 <<
system ("pause>>void");
return 0;

PesynbpTaTu po60OTH KOHCOJBHOTO J10JAaTKa:

BBepgitb 10 uinux 4ucen:

6 -8 © 3 1 34 -5 1 o0 2
CepepHe apupmeTnyHe 10 enemeHTiB - 4.25
CepepHe apupmeTndHe 5 enemeHTiB - 0.5

Cxema anroputmy
JI0 OCHOBHOI ITPOrpamu

<<sr(a,10) <<endl;
<< sr(a,5) <<endl;
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Mpuknap 2. CtBoputH QYHKIIIO BH3HAYCHHS MAaKCUMAIBHOTO 1 MiHIMAJIBHOTO
eNleMeHTIB MacuBy 3 10-Tu AiHCHUX YKCeN Ta OpraHi3yBaTH ii BUKJIUK JJIs1 BBEICHOTO
MAacuBy.

Cxemu anroputmy (yHKIIi Ta OCHOBHOI MporpaMu:

C ITouaTok )
1

min=max=a[0]
I

> i=1,n-1 Beenenns
a[i]

@ Tak
min = g; —
. MinMax
Hi Tax (a,20,min, max)
max = q; L
Busenenns
Hi /// min, max ///
Cxema anroputmy CxeMa anroputmy
¢yukuii MinMax () JI0 OCHOBHOI TIPOrpaMu

TekcT pyHKIII Ta OCHOBHOI NporpamMu:

#include <iostream>
using namespace std;

void MinMax (double a[], int n, double& min, double& max)
{ min=max=a[@];
for (int i=1; i<n; i++)
{ if (a[i]<min) min=a[i];
if (a[i]»>max) max=a[i];
}

}

int main ()

{ setlocale(@,".1251");
double a[1@0], min, max;
cout<<"BBeaitb 10 4ucen:\n";
for (int i=0; i<10; i++) cin >> a[i];
MinMax(a, 10, min, max);
cout<<" MiHimanbHe 3Ha4eHHA: "<< min << endl;
cout<<" MakcumanbHe 3Ha4YeHHA: "<< max << endl;
system ("pause>>void");
return 0;

PesynbTaTu poOOTH KOHCOJBHOTO JA0JAaTKa:

BBegiTb 10 4wucen:
1.2 0 -3.8 12 3 34.5 7 0 -54 14

MiHiManbHe 3Ha4yeHHA: -54
MakcumanbHe 3HadveHHA: 34.5
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Mpuknap 3. CtBoput QyHKIIIO UIT OOMIHY MICISIMH MaKCHMAJIBHOTO Ta Mi-
HIMQJIBHOTO €JIEMEHTIB MAaCHUBY 1 MEPEBIPUTH MPABMIBHICTh POOOTH GYHKIIIT 111 Ma-
CHUBY PO3MIPHICTIO /10 12-TH LIJIUX YUCE.

TexkcT pyHKIIi Ta OCHOBHOT MpOoTrpaMu:

void change(int a[], int n)
{
int imin=0, imax=0, tmp;
for (int i=0; i<n; i++)
{
if(a[imin]>a[i]) imin=i;
if(a[imax]<a[i]) imax=i;
}
tmp=a[imin];
a[imin]=a[imax];
a[ imax]=tmp;
}
private: System::Void buttonl Click(System::0bject”sender,System: :EventArgs”e)
{
int a[12],1i,n=richTextBox1->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";

}

PesynbTatu poboTu:

r r

all =y C]I..E&.J‘ all [c:,|CJ[_

Yeenite ao 12 uinvx yncen: Yeenite ao 12 uinvx yncen:
12 12 9 9
3 3 120 -20
g MomiHATH gso ?9 MomiHaTH ?9
2| vacowansm | (2 2| accwan | [120
4 i MiHIManbHWA 4 i MiHIManbHWA
0 enemMeHT 0 enemMeH™
560 0
21 21
10 10
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MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) Sk mepenaroThCs MAacHBH 10 (PYHKIIIH y SIKOCTI iX apryMeHTIB?
2) Sxuit Tvn MaTiMe (QYHKIS, sika TOBUHHA COpPTyBaTH MacuB? OOIpyHTYHTE
BIJI[IOBI/Ib.
3) Sky iHdpopmarrito mpo GYHKIT HaAalOTh TaKi X 3aroJOBKU:
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 3aBAaHHSA

1) ¥V npoTokosi 1abopaTopHOi poOOTH IaTH BiIIOBIII HA KOHTPOJIbHI TATAHHSI.
2) YV npoToKoJIi 1abopaTopHOi poOOTH CKIIACTH CXEMH aJTrOPUTMIB (YHKIIIH Ta

OCHOBHHX IPOTPaM, a TaKOK HAMMKUCATH MPOrPaMHUM KO (PYHKIIIHA Ta OCHOBHHUX IPO-
rpam MoBoro C++ 11st pO3B’°si3aHHS 3aBllaHb, mofgaHux y tadm. 11.1 ... 11.2 BignoBija-
HO /10 1HIMBIyaJIbHOTO BapiaHTa.

3) CTBOpUTH Ha KOMIT'IOTEpl HMPOrpaMHi MPOeKTH y cepenosuii Visual C++

JUISL peasti3aliii HamMCaHuX MporpaM. 3aHEeCTH Pe3yJIbTaTh O0OYUCIIEHD 10 IPOTOKOIY.

Tabnuys 11.1

BapianTu 3aBaaHb AJ1s1 CTBOPeHHs (PyHKIUII 3 0lHUM a00 IBOMA pe3ybTaTaMu

Ne |Po3mip| Tun I .
Bap/MacuBy| nanuX HAUBiTyaJbHe 3aBIaHHS

1 15 i (O6urcnuTy (hakTopiai NEPIIOTO eJIeMEHTa MAaCUBY, 3HAUEHHS
SIKOTO MEHIIIe 8-MU

2 10 i (OOYMCIIUTH KUTBKICTh €1€MEHTIB MaCUBY, PO3MIIIEHUX MICIIA
MIEPIIIOTO HYJIHOBOTO €JIEMEHTA

3 8 minuid |O0urcIuTy (hakTopiaa 3HAYCHHS TIEPIIOTo JTOAATHOTO SJIEMEHTA

4 12 | nivicHmii BusHaunTi HalO1 BN cepel Bl EMHUX €JIEMEHTIB MaCHBY

5 14 minit |OOGYHUCITUTH CyMY 1 KUIBKICTh TTAPHUX €JIEMEHTIB MacUBY

6 18 | miticHMI|OOYNCIUTH CyMy €IIEMEHTIB, a0COJIFOTHE 3HAYCHHS SKHX
He nepesuirye 10-tu

7 11 i |OOYKMCINTH CyMY Ta KUIBKICTh €J1€MEHTIB MaCUBY, KPATHHUX 3

8 14 | midicamnii|O6uncnuTu hakTopiai IHACKCY MAaKCUMAJIBHOTO €JIeMEHTa

9 16 minil |(O6uncnuTu cepenne apudMeTuyHe MIHIMATEHOTO
Ta MAKCUMAJIBHOTO €JIEMEHTIB MaCHUBY

10 14 | giticuuii|OOYUCINTH KIIBKICTh €J1€MEHTIB, 3HAUECHHS IKUX
OlbIIIe 32 3HAYCHHS TIEPIIIOTO EJIEMEHTa MACUBY

11| 17 ninii |(O0YKUCIUTH cepeiHe apupMETUUHE €JIEMEHTIB, 3HAYEHHS STKUX
O1IbIIIE 32 3HAYEHHSI OCTAHHBOTO €JIEMEHTA MACUBY

12 9 miicHui| BU3HaunTH 1HAEKCH MIHIMAJILHOI'O Ta MAKCUMAaILHOT'O

€JIEMEHTIB MaCUBY
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3akinyenns maon. 11.1

Ne |Po3mip| Tun I .
Bap/MachBy| JaHHX HAUBiTyaJbHe 3aBAaHHS

13| 15 uinit |OGUHCIUTH MOAYJIh CYMH BCIX BiI’€MHUX €JIEMEHTIB, CyMY
BCIX JOJATHUX

14 10 |midicHui| OOUHUCIUTH CYMY BiJI’€MHHX €JIEMEHTIB, PO3MIIICHHUX ITiCIIS
MaKCHMAaJIbHOTO €JIEMEHTa MaCHBY

15 8 mni |BusHaynTh MIHIMAJIBHUHA 13 JOJATHUX €JIEMEHTIB

16 12 |miticHuit| OOGYUCIUTH PI3HUINIO MiXK 3HAYEHHSIMH CYMH BCIX JOJATHUX
€JIEMEHTIB 1 MOJIyJIEM CyMH BCIX BIJ]'€MHHUX €JIEMEHTIB

17 20 mimui |O6uncuTy 70OYTOK OTHOIMGPOBHUX €JIEMEHTIB MACHBY

18| 18 il |(OOYKCITUTH CyMYy €JIE€MEHTIB MAaCUBY, 3HAUEHHS SKUX
HaJIeXKaTh MPOMIXKKY [3, 6]

19 11 | mi¥icHuii BusHauuTH MaKCUMaIbHHI 1 MIHIMQJIBHUM €JIEMEHTH, HACKIJIBKU
MaKCHUMAaJIbHUH €JIEMEHT € OUTBIINM 3a MiHIMAJTbHHI?

20 9 | mivicHui|OOYUCIUTH KIJIBKICTh €JIEMEHTIB, 10 MIEPEBUIIYIOTh CEPETHE
apu(MeTUYHE BCIX €JIEMEHTIB

21 16 nuiid |BuzHaunTy HAMOUIBIINI 3 TAPHUX JOJIATHUX €JICMEHTIB

22 | 19 |nmiiicuauii|llepeBipuTH, YM € MACUB YIIOPSIKOBAHUM 32 3pOCTaHHSIM

23| 17 il |OOYKCITUTH CyMY TUTBKU JBOIU(POBUX €JIEMEHTIB

24 8 it |O0UKCIUTH cepeliHe apu(pMETUYHE €IEMEHTIB, KpaTHUX 5

25 7 i |BusHaunTi HaWMEHIIMKM cepe MapHUX JTOAATHUX CJICMEHTIB

26 18 | miticHuii|OOYHUCIUTH KUIBKICTh JOJATHUX €JIEMEHTIB, 3HAYEHHS IKUX
MeHIe 20-Tu

27 | 11 |nmivicaniiOOYMCINTH CYMYy MOAYJIB yCiX BiJl'€MHUX €JIEMEHTIB MAaCUBY

28 | 10 |miticamiiOOYMCINTH CyMy KBaJpaTiB TUX YUCEIN, MOIYJIb SIKUX OLTbIIe
3HA4YeHHS 2.5

29 | 12 inil |(OOYKUCTUTH CyMy TAapHUX €JIEMEHTIB, PO3MIIIICHUX MTiCIIs
MIHIMQJIBHOTO €JIEMEHTa MAaCUBY

30 9 mACHUN|O0YUCINTH KUIBKICTh JOMATHUX 1 Bl €EMHUX €JIEMEHTIB

Tabnuysa 11.2

BapianTu 3aB1aHb cTBOPeHHs (PYHKIUII AJ151 3SMiHEHHS €JIEMEHTIiB MaCUBY

Ne |Po3mip| Tun I .
BapMacaBy| 1ammx HAUBIiAyaJbHe 3aBAaHHS

1 15 i |(OOYMCINTU CyMy JOJATHUX HEMapHUX €JIEMEHTIB
1 3aMIHUTH BC1 NapHI €JIEMEHTH MACUBY Ha I[I0 CyMY

2 10  |mivicamii| [ToMiHATH MiCIIIMHA MIHIMAJIBHHM €JIEMEHT 3 IepeIOCTaHHIM

3 12 mani |3aMIHUTH BCl BiA €MHI €J1€MEHTH Ha MaKCUMAaIbHUN

4 8  |milicHuii|[ToMiHSATH MICISIMH NEPILY TOJOBHHY MacHUBY 3 IPYTOIO

3) 14 iTui |3aMIHUTY TIAPHI 32 3HAYEHHSIM (HE 110 1HJIeKCy) eaemMeHTH Ha ()

6 11 it |(OOYKCIUTH CyMy AOJIATHUX HEMapHUX €JIEMEHTIB 1 3aMIHUTH
MapHi €JIEMEHTH MacUBY Ha ITI0 CyMYy
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3akinyenus maon. 11.2

Ne |Po3mip| Tun I .
papMacnpy| 1anux HAUBiTyaJbHe 3aBIaAHHS
7 18 nivicHui ([ToMIHSTH MICIISIMU €JIEMEHTH, SIKI CTOSATh Y MacHUBI MOPSI/I;
112,314171. 1.

8 14 i ([ToMiHATH MICIISIMHA MaKCUMAJIbHUHN €JIEMEHT 3 MEPIINM

9 7 mucHuit |[ToMiHATA MICIISIMA IBAa HAWOUIBIIII 3a 3HAYEHHAM €JIEMEHTH

10| 11 i |BropsiikyBaTu 3a ciaIaHHsM MEpIy MOJOBUHY MAacHUBY

11 12 MIHCHUH |3aMIHUTH MIHIMAJILHUHA 1 MAKCUMAIbHUIN €JIEMEHTH
3HAYEHHSIM CEpEAHBOr0 apU(PMETUYHOTO BCIX EJIEMEHTIB

12 15 MK  (3aMIHUTH BC1 HETIAPHI €JIEMEHTH MAaCHBY OJIMHUIISIMU

13 9 JTIACHUM |3aMIHUTH BCl HYJBOB1 €JIEMEHTH 3HAYEHHSM MIiHIMAJIBHOTO
eJIeMeHTa

14 8 nivicHui |PO3MICTUTH €JIeMEHTH MacUBY y 3BOPOTHOMY MOPSIIKY

15| 12 i |Po3MICTUTH €1€MEHTH MacuBY Y MOPSIIKY 3pOCTaHHS
3HAYEHb iX MOJYJIB

16 | 12 | gilicHuii |3aMiHUTH HYJISIMH Ti €JIEMEHTH MAaCHUBY, K1 OLTbIII
3a cepeHE apuPpMeTUIHe

17| 16 | miicuuii |BnopsakyBatu 3a 3pOCTaHHSM JIPYTY MOJOBUHY MACUBY

18 14 MK (3aMIHUTH HYJISIMH BC1 €JIEMEHTH B1J] TOYATKY
1 10 HAWOJIBIIIOTO eJIEMEHTA

19 12 iIMid  (3aMIHUTH Ha MaKCUMaJIbHE 3HAUCHHS MacHBY BC1 HOTO
HYJIbOB1 €JIEMEHTH

20| 16 | miticHuii |3aMIHUTH HAWMEHINNN Ta HAHOUIBIINN €JIEMEHTH Ha HYJI1

21 9 Ut |[ToMiHATH MICLIIMH IBAa HAMMEHIII 3a 3HAUYEHHIM €JIEMEHTH

22 16 MHACHUH |3aMIHUTH Ha 3HAYE€HHS MIHIMAJIBHOI'O €J1€MEHTA T1 EJIEMEHTH
MacCHBY, SIKI MEHIII 3a CepeIHE apuPMETHIHE

23 10 iIMK  (3aMIHUTH €JIGMEHTH KpaTHI S5 Ha 3HAYSHHS
HaWOUIBIIIOTO HETIAPHOTO EJIEMEHTA

24 18 nuMid  |3aMIHUTH BC1 €JIEMEHTH KpaTHI IBOM Ha 3HAYCHHS
HaNWOUIBIIOTO eJIeMEHTa

25 14 nivicauil ([ToMIHSITH MICHISIMU MaKCUMaJIbHI €JIEMEHTH MEPIIOoi
Ta APYroi MOJOBUH MacUBY

26| 12 MK |3aMIHUTH MTapHI 32 3HAYEHHSIM €JIeMEeHTH MacuBy Ha 0

27| 10 M |3aMIHUTH BC1 MapHI €JIEMEHTH MAaCUBY Ha 3HAYEHHS
OCTaHHBOT'O €JICMEHTa MACUBY

28 | 11 | mificHuii |3aMIHUTH HYJIBOBI €IEMEHTH Ha CepeIHE apu(pMEeTUIHE
HaWMEHIIIOro 1 HalOLJIBIIIOTO €JIEMEHTIB

29 | 12 | mificHuii |[TOMIHSTH MICUSMH MiHIMaJbHI €IE€MEHTH MEPIIOi Ta IPYroi
TIOJIOBUH MAaCHBY

30 16 iuid  ([IoMiHSATH MICIISIMU TIEPIITUN JOTATHUM €JIEMEHT 3 MEePIIUM

B1JI’€MHHUM. SIKIIIO >KOHOTO BiJI’€MHOTO (44 TO JA0JIATHOTO)
eJIEMEHTa B MaCHB1 HEMae€, BUJIATH PO 1€ TTOBITOMIICHHS
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iBOBUMIPHI MacuBH

Mera po6oTH: HAOyTH NPAKTHYHUX HABHMKIB IPOrPAMHOIO OIpaI[fOBAHHS
JTBOBUMIPHUX MacuBiB 3acobamu Visual C++.

TeopeTuyHi BigOMOCTi

OpraHisauisa 6araToBUMipHUX MacuBiB

BuMipHicTh MacuBY BU3HAYA€ThCS KIJIBKICTIO 1HIEKCIB. EleMeHTH OJTHOBUMIp-
HOTO MacHuBY (BEKTOpa) MalOTh OJIMH 1HICKC, JBOBUMIPHOTO MacHBY (MaTpHili, Ta0-
JUI1) — IBa 1HACKCHU: MEePUINH 3 HUX — HOMED pAJiKa, Ipyruid — Homep cToBmis. Kiib-
KICTh 1HJICKCIB Yy MacuBax € HeoOMexxeHa. [Ipu po3milyBaHHI €JIE€MEHTIB MacHBY B
mam’siTi KOMIT'I0Te€pa MEePIIO0 Yeproro 3MIHIOEThCS KpaiHIN MpaBuil 1HIEKC, TOTIM
periTa — crpana HaiBo.

bararoBuMipHUII MacKB OTOJIOIIYETHCS y IPOTpaMi B TaKUil cocio:

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

KinbKiCcTh €1eMEHTIB MacUBY JIOPIBHIOE TIOOYTKY KIJIBKOCTI €JIEMEHTIB 3a KOX-
HUM 1HJeKkcoM. Hanpukinaz, matpuusd 3 3-X psAaKiB 1 4-X CTOBMIIB OrOJIONIEHA SIK
int a[3][4];
Mae 12 eJeMEHTIB M1JIOro THITY:
a[e][e], a[e][1], a[e][2], a[@][3],
a[1][e], a[1][1], a[1][2], a[1][3],
a[2][e], a[2][1], a[2][2], a[2][3];

[1in MacuB Hala€ThCA MaM’ATh, TOTPIOHA JJIST PO3MIIIIEHHS YCiX HOTO €JIEMEHTIB.
EnemenTn MacuBy OAWH 3a OJHUM, 3 MEPIIOTO JO OCTAaHHBOIO, 3amaM’ ITOBYIOThCS Y
MOCJTIZIOBHO 3POCTAOUMX aJipecax IMam sTi TaKk camo, SIK 1 €JIEMEHTU OJIHOBUMIPHOIO
MacuBy. Hanmpukiaza, macuB int a[3][4] 30epiraerbcst y maM’siTi y TakKui crocio:

O 1 2 3 4 5 6 7 8 9 10 11
doo | do1 | de2 | do3 | d1e | di11 | a1 | diz [ Ao | do1 | dx | da3
0-i1 psimok 1-#i psiok ) 2-1 pSAIOK

»
» N

Y

<

Hageaemo 1ie kijibka IPUKJIIAJiB Or0JIONIEHHS] MAaCHUBIB:

int x[5][5]; // Mampuys 5x5=25 enemenmie yinoeo muny
char S[10][3]; // Hsosumipnuii macue 3 10x3=30 enemenmis cumeonbro2o muny
double z[4][5][4]; // Tpusumipnuii macue 3 4x5x4=80 eremenmie diticno2o muny

BBeaeHHA-BUBeAEHHA 4BOBMMIPHUX MacuBIB

3MiiCHIOBATH BBEJICHHS-BUBE/ICHHS 3HAUEHb €JIEMEHTIB MAaCHBY MOXHA JIUIIE
MOEJIEMEHTHO, JUIsl 9OTO CJIiJ] OpraHi30BYBaTU IMKJIH, B SIKUX IMOCHIJIOBHO 3MIHIOBA-
TUMYTbCSI 3HAUEHHS 1HICKCIB €JIEMEHTIB.
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1) BBeneHHSI-BMBeeHHSI MATPUIb Y KOHCOJIBHOMY Pe:KUMI
a) BBeleHHs1 y KOHCOJIi MaTpHIll @ PO3MIPOM 3x4
1 cnoci6 (nuB. npuxiaf 1):
for(i=0; i<3; i++)
for(j=0; j<4; j++)
{ cout<<"BBepiTb enemeHT "<<i+l<<"-ro pagka "<<j+1l<<"-ro crtoBnua: ";
cin>>a[i][37];
}
2 cnocio:.
for(i=0; i<3; i++)
{ cout<<"BBegiTtb 4 enemeHTU "<<i+l<<"-ro pagka "<<endl;
for(j=0; j<4; j++) cin>>a[i]l[j];
}
3 cnoci6 (nuB. ipuKIaz 2):
cout<<"BBeaiTb mMaTpuuw 3 3-x pagkiB i 4-x cToBnyiB: "<<endl;
for(i=0; i<3; i++)
for(j=0; j<4; j++) cin>>a[i][j];

0) lii1 BUBeAeHHSI Y KOHCOJII JIBOBUMIPHOTO MAacuBY a po3MIpoM 3x4 y BHU-

[JIA/11 MaTPUIIl €JIEMEHTH CI1J PO3MICTHTH Yy piBHI croBmui. Lle MoxHa 3poOuTH 3a
JIOTIOMOT'OX0 CUMBOJTY TaOyIsiii " \t":
for(i=0; i<3; i++)
{

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

cout << endl;
}

[Ipu BHUBeACHHI €EMEHTIB MATPHIlh JIHCHUX YHCET KOMAHOK cout<< aoped-
HUM € BUKOPUCTAHHS MaHIIMyJISTOPIB (pOpMaTyBaHHS

— setprecision, skuii 0OMeXye KUJIBKICTh 3HAKIB ITICIIS JIECATKOBOI KpaIlKH,

— fixed, sikuii 3amae hopmar 3 piKCOBAHOIO KPAMKOIO;

— setw, AKUi J103BOJISIE€ 3aaBaTH MUPHUHY (MIHIMAJIbHY KUJIBKICTh CUMBOJBHUX
MO3MII1i) KOXKHOTO BUBEJCHOTO yucia. SIKI0 BUBEACHE YUCIIO MA€ IMHUPUHY MEHIILY,
aHDK 3a3HadyeHy y MoaudikaTopl setw, nepea HUM OyAyTh BUBEACHI MPOOLIH:
for(i=0; i<3; i++)

{ for(j=0; j<6; j++)
cout<<fixed<<setprecision(2)<<setw(5)<<a[i][j]/3.<<"\t";
cout << endl;
}
JI1s1 MOITMBOCTI BUKOPUCTAHHS IIUX MaHIMYJISTOPIB CI1J JOJYYUTH 3arojioB-
Hu# (aiin iomanip xomangoro #include <iomanip>.

2) Buxopucranns esiemenrta dataGridView

Enement DataGridView Mae Burisg TaOJHIlN 3 KIITHHKAMH, B KOXKHIN 3 SIKUX
MO>KHa PO3MICTUTH BEJIMYUHY psiikoBoro tuny (String”). o6 3BepHyTHCH 10 3HA-
yeHHs1 Value KOHKPETHO! KIIITUHKHU CIIJI 3a3HAUYUTH HOMEpP psjuka Rows[i] 1 HOMep
croBnug Cells[j]: dataGridViewl->Rows[1i]->Cells[]]->Value.



24 Na6opaTopHa pobota Ne 12

[Ticas po3mimieHHs Ha ¢opmi eneMenTa DataGridView yepes miamoroBe BIKHO
DataGridView 3adauu, sike aBTOMAaTUYHO 3 SIBUTHCS, CHIiJ KOMaHAOK /Jlobasumb

cmonbey yTBOPUTH YOTHPH CTOBIIILSA, HATHCHYBIIIHM YOTHPH pa3H KHOIKY /Jobasumeb.
r.;.':‘p-n.u...vb:- ]

o5l Form1 =B ‘]

C-—D—Ei Dataénanew 3an,a'm ]
=T [

BbiBepUTE UCTOYHMK AaHHDBIX: EJ

MpaBka cTonbuoee...

Nofaeuts cTonbell...

[V] BrntouuTe nobasnerne

[¥] BrarounTte npasky

DataGr @ awTexrBonColumn

[¥] BrnwouuTs yaaneHue r

("] BKAIOYMTE BOSMOKHOCTE M3MEHEHMA NOPAAKE CTONBLOB

= — Sobesnme Ormems
33KpenuTh B POAUTENLCKOM KOHTEWHERE ‘
- Jd

3a nonomororo komaumu [lpaska cmonbyos nianorosoro BikHa DataGridView
3aoauu MOKHA HaJAITYBATH MMapaMeTPH KOKHOTO 31 CTOBILIB, TPUMIPOM 3MEHIIUTH
mupuny (Width) crosmuis Big 100 3a 3aMoBUyBaHHSIM 710 S0 TIKCENIB.

CtBOproBaTH (J107aBaTH) HOBI PSAKUA OyneMO y IPOrpaMHOMY KOJil, CTBOPHUB-
i QyHKIiro Forml_Load 1 BIKCABIY B HET KOMaH]Ty CTBOPEHHS TPHOX PSJIKIB:

dataGridViewl->Rows->Add(3);
Tenep AOLIILHO BCTAHOBUTH 3HaUEHHS False i Takux BiacTUBOCTEM DataGridView:

— ColumnHeadersVisible (3arojoBOK CTOBIIIIS);

— RowHeadersVisible (cToBmelp 13 3aroJioBKaMH PSJIKiB);

— AllowUserToAddRows (7103B1J1 Ha aBTOMaTUYHE JOJTYYEHHS PAJIKIB).

a) BBegeHHs1 MaTpuUIll AIMCHUX YHUCEN @ po3MipoM 3x4 3 dataGridView:
double a[3][4];
for (int i=0; i<3; i++)
for (int j=0; j<4; j++)
a[i][j]=Convert: :ToDouble(dataGridViewl->Rows[i]->Cells[]j]->Value);
abo
for (int i=0; i<3; i++)
for (int j=0; j<4; j++)
a[i][j]=Convert: :ToDouble(dataGridViewl[j,i]->Value);
0) BuBenenHnsi Matpuili a po3mipom 3x4 Ha ¢popmy 10 dataGridView:
for (int i=0; i<3; i++)
for (int j=0; j<4; j++)
dataGridviewl[j,i]->Value = Convert::ToString(a[i][j]);
B) OunimeHHss dataGridView:
for (int i=0; i<3; i++)
for (int j=0; j<4; j++) dataGridviewl[j,i]->Value = "";
r) 3anoBHeHns1 dataGridView BUIIAJKOBUMU YHCIAMM:
Random” rnd = gcnew Random();
for (int i=0; i<3; i++)
for (int j=0; j<4; j++)
dataGridviewl[j,i]->Value = Convert::ToString(rnd->Next(-100,101)/10.);
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Buxopucranmii TyT Metos Next(-100,101) reHepye Iijie Yuciao B Alana3oHi Bij
-100 mo 100, a 3a paxyHOK JiJIEHHS 1IbOTO 4YKcia Ha JiicHe 3HaueHHs 10.0 KnTHHKH
dataGridviewl OyayTh 3allOBHEHI BUIIQIKOBUMH JIMCHMUMH unciaamu Bif -10 mo 10.
Kpim metomy Next (), nst Tumy Random icHye Meto NextDouble(), sikuil TeHepye BU-
[MaJIKOBE YUCJIIO B aiana3oHi Big 0 mo 1.

Mpuknagu nporpam

Mpuknapg 1. Beectu marpuiio 3x4 mIMX 9UCEN Ta OOYMCIMTH TPOICHTHHIMA
BMICT BiJl’€MHHUX, HYJIbOBHUX 1 JIOJJATHUX €JICMEHTIB.

TexkcT nporpaMHOro Koay Ta cxema ajirOpUuTMYy:

#include <iostream>

//616a10meka 0na BukopucmaHHA maHinyasamopi6 gopmamyBaHHA
#include <iomanip>

using namespace std;

int main()
{ setlocale(@,".1251");
int a[3][4],1,];
for(i=0; i<3; i++)
for(j=0; j<4; j++)
{ cout<<"BBegiTb enemMeHT "<<i+1l<<"-ro psgka
<<Jj+1<<"-ro cToBnua: ";
cin>>a[i][3];
}
double pos,zero,neg;
pos=zero=neg=0;
for(i=0; i<3; i++)
for(j=0; j<4; j++)
{ if(a[i][J]>@) pos++;
else
if(a[i][j]==0) zero++; —
0S= pos*100/12
else neg++; zgrozfero*100/12

} . y neg = neg *100/12
pos *= 100.0/12;

neg *= 100.0/12;

zero *= 100.0/12;

cout<<"\nMpoueHTHN BMLiCT Bipf'EMHUX enemeHTiB -
<<setprecision(3) <<neg<<" %"<<endl;

pos++

zero++

zero, neg,
pos

cout<<"lMpoueHTHUN BMiCT HY/NIbOBUX efleMeHT1iB - "<<zero<<" %"<<endl;
cout<<"MpoLUEeHTHNUN BMICT AOAATHUX eneMeHTiB - "<<pos<<" %"<<endl;
system ("pause>>void");

return 0;
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Pe3ynbpTatu poGOTH KOHCOJNBHOTO JA0JATKA:

BeeniTtb enemeHT 1-ro psgka 1-ro crtoBnusa: 23
BBeniTb enemeHT 1-ro psaka 2-ro crtoBnusa: 4
BeBeniTb enemeHT 1-ro pAaka 3-ro cToBMnuA: 6
BeepiTb enemeHT 1-ro psaka 4-ro cTtoBnusa: ©
BBeniTb enemeHT 2-ro psgka 1-ro crtoBnus: -4
BBefiTb enemeHT 2-ro psfka 2-ro crtoBnua: -8
BBeniTb enemeHT 2-ro psaka 3-ro crtosBnua: 23
BBeniTb enemeHT 2-ro psaaka 4-ro crtoBnus: 2
BBeniTb enemeHT 3-ro psaka 1-ro cTtoBnus: ©
BBeniTb enemeHT 3-ro psaka 2-ro crtoBnusa: -12
BBefiTb enemeHT 3-ro psaaka 3-ro crtoBnusa: 1
BBeniTb enemeHT 3-ro psaaka 4-ro crtoBnusa: 4

o,

MpoueHTHU BMicT Bip'emMHux enemeHTiB - 25 %
MpOUEeHTHUA BMiCT HynboBUX enemeHTiB - 16.7 %
MpoueHTHUn BMiCT JofaTHUX enemMeHTiB - 58.3 %

Mpuknap 2. Beectn matpuirio 4x6 AIHCHUX YUCEN 1 TOMIHATH MICIIMHA MaKCH-

MAaJIbHUH Ta MIHIMAJIBHUI €JIEMEHTH.
[IporpamMHUi#l KOJX Ta cXeMa aJroOpUTMY. m

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

{ setlocale(@,".1251"); n

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

. . . . . . . . . . I |

int 1,],1m1r.1,jm1n,1max,jmax, o min=max=a[0][0]

cout<<"BBeaiTb mMaTpuuw 3 4-Xx paakie i imin=jmin=0
6-x cToBnuiB: "<<endl; imax=jmax=0

for(i=0; i<4; i++)
for(j=0; j<6; j++) cin>>a[i][j];
min=max=a[@][9];

imin=jmin=imax=jmax=0; min=a[i][j]
for(i=0; i<4; i++) !m!n:?
for(j=0; j<6; j++) jmin=)
{ if(a[i][j]<min) max=a[i][j]
{ min=a[i][j]; imin=1i; jmin=j; } imax=i
if(a[i][j]>max) jmax=j

{ max=a[i][j]; imax=1i; jmax=j; }

} a[imin][jmin]=max
a[imin][jmin]=max; a[imax][jmax]=min; a[imax][jmax]=min
cout<<"\nMaTpuua, B AKiM NOMiHAH1 Micusamu m
MaKCuUMaZIbHUI 1 MiHimManbHUK enemeHTU: "<<endl; *
for(i=0; i<4; i++) E
{ for(j=0; j<6; j++) cout<<a[i][j]<<"\t";

cout << endl; m
}

system ("pause>>void");

return 0;



[BoBMMIipHi Macueu 27

Pe3ynpTaT poOOTH KOHCOJIBHOI'O JOAATKA:

BeepiTtb maTpuuw 3 4-x pagkiB i 6-x cTtoBnuiB:

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

MaTpuusa, B SAKiM MNOMiHSAHL MicuAMM MakcCMMaZbHUN 1 MiHiManbHUA enemeHTHU:
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 MaTpuili po3MmipoM 4x7 IUIKMX 4ucesl cHopMyBaTh
BEKTOp CepeHiX apuMeTUYHUX MapHUX eleMeHTiB Hemapuux (1, 3, 51 7) cToBmiiB
MaTpHIL.

Po36’a30k. Ockinbku ipu PopMyBaHHI BEKTOpA HOTO 1HAEKCH HE CIIBIAIal0Th 3
1HAEKCaMU HENapHUX CTOBIIIIB MAaTpPHIIl, MO SKUX CIiJ (GOPMyBaTH BEKTOpP, BUHHKAE

notpeba y BUKOPHCTaHHI JOJATKOBOi 3MiHHOI, mpumipoM K
JUTSI 1H/IEKCIB BEKTOpA.

TekcT mporpamMHOTO KOy Ta CXEMa AJITOPUTMY:

#include <iostream>

using namespace std;

int main()

{ setlocale(0,".1251");
int i,j; int a[4][7]; double v[4];
cout<<"BBegiTb mMaTpuuw 3 4-X pALKiB

i 7-mm cTtoBnuiB: "<<endl;

for(i=0; i<4; i++)
for(j=0; j<7; j++) cin>>a[i][]j];
cout<<"\nBekTop cepefHix apuPMeTUHHMX MAPHUX
enemeHTiB HenapHux (1, 3, 5 Ta 7) cToBnuiB: "<<endl;

int kol, k=0;
for(j=0; j<7; j+=2)
{ kol = ©;
V[k] = 0; V= Vi T+ gj
for(i=0; i<4; i++) kol = kol+1
if(a[i][§1%2 == & a[i][]]) —
{ vik] += a[1][]]; '
kol++; Vi
} ¥ !
if(kol) v[k] /= kol; | k=k+1 |
cout<< v[k]<<"\t\t"; ) —
}k++3 ( Kineus )
cout<<endl;
system ("pause>>void");
return 0;
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PCSYJIBTB.TI/I pO6OTI/I KOHCOJIBHOT'O JOJaTKa:

BeepiTb maTpuuw 3 4-x paakis i1 7-mu cToBnuil:

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 cepeaHix apudMeTUYHUX MApHUX enemeHTiB HenmapHux (1, 3, 5 Ta 7) cToBnuiB:
8.66667 -5 0 6

Mpuknap 4. 3a erementamu MaTpuili po3mipoM 5x10 minux gucen chopMmyBaTh
BEKTOp MaKCHMAaJIbHUX €JICMEHTIB CTOBIII[IB MATPHIII.

Po36’a30x. HanamryBaTtu opMy peKOMEHIYEMO Y TaKiil OCIIJOBHOCTI.

1) Po3mictuT Ha dopmi nepiwii eneMeHT dataGridview i chopmyBatn (KoMaH-
na /[obasums cmoibey B KOHTEKCTHOMY MEHIO) Ha HboMYy 10 CTOBIIIIIB, JIJIs1 KOXKHOTO 3
SKUX KOMAaHJIOF0 KOHTEKCTHOTO MeHIO [Ipaska cmonbyos 3amatvd Jjis BIACTHBOCTI
Width (mmpuna crosmus) 3HaueHHs 40 mikceniB (3amicts 100).

2) 3amatu ais BiaacTuBOCTI AllowUserToAddRows (403Bi1 aBTOMaTHYHOI'O [0/1a-
BaHHS pAJIKIB) 3HaUeHHs False.

3) 3amatu i BIacTUBOCTEH RowHeadersVisible i ColumnHeadersVisible (Bimo-
Opa’KeHHSI 3aroJjI0BKa PSJIKIB 1 CTOBIIIB) 3HAUEHHS False.

4) BigpenarysaTu po3mipu (BIacTUBICTh Size) Ha 3HaueHHs 410; 115.

5) CkomniroBatu (Ctrl+C) HamamroBanuii dataGridvViewl, BHKOHATH KOMaHIy
BctaBku — Ctrl+V (mpu 11boMy aBTOMaTUYHO CTBOPHUTH dataGridView2 3 y»e BCTaHO-
BJICHUMH BJIACTUBOCTsIMU). MokHa nepemicTuTu dataGridview2 mig dataGridviewl i
3MEHIIIUTH po3Mip dataGridview2 (BmactuBicTh Size) mo 410; 25.

6) Po3mictuti Ha hopMi TpH KHOIIKHK buttonTa 3a1aTH HAAMKUCH HA HUX (BIACTH-
BicTh Text): mist buttonl — Cghopmysamu exkmop maxcumaibHux eiemMeHmie cmosenyis,
1151 button2 — 3anosnumu mampuyro BUNAOKOBUMU Yucaamu, I button3 — Ovucmumu.
3agatu Haanuc Ha Gopmi (BIaCTUBICTD Text) — Onpayiosants 0808UMIPHUX MACUBILE.

7 ot

ol OnpauiesaHHA 4BOBUMIPHMX MACHBIE o || =] 23

3aN0BHUTM MBTPULLD
BUNaAKOBMMMN YACTEMI

Ouucima

CQODM)’BBTM BEKTOP MaKCMManbHWX ENeMeHTIB CTOBMNUB

[ToaBiftHMM KJIAaLIaHHSAM IO BIAMOBIIHUX KHOMKaX Ha (opMi CTBOPUTU (DYHKIII]
Forml_Load, buttonl Click, button2 Click 1 button3 Click Ta BuMcatu B HUX Iporpam-
HUU KOJI.
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TexcT nporpamMmHOTO KOnYy:

private: System::Void Forml_Load(System::0Object” 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[1@];
for (int i=0; i<5; i++)
for (int j=0; j<10; j++)
a[i][j]=Convert::ToInt32(dataGridViewl->Rows[i]->Cells[j]->Value);
for (int j=0; j<10; j++)
{ x[j1=ale][i];
for (int i=0; i<5; i++)
if(x[j1<ali][3]) x[J]=alill[]];
dataGridView2->Rows[@]->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 = rnd->Next(50);
}
private: System::Void button3 Click(System::0Object” sender,System: :EventArgs” e)
{ for (int i=0; i<5; i++)
for (int j=0; j<10; j++) dataGridviewl[j,i]->Value

nn,
J

for (int j=0; j<10; j++) dataGridview2[j,0]->Value = "";
}
Pe3yabTatu pobotu:
o-! OnpaursaHH] ABOBUMIPHUX MACUEBIB == dh
|Eiiii14 50 (19 |21 |34 |2 |6 |44 |44
2 ,.33 .18 .9 l22 .2 ,.12 ,” ,12 ,.33 | 3aN0BHUTM M3TDULLO
7 3 27 19 |6 149 10 24 13 0 BUN3AKOBUMI YUCNaMI

5 |42 |16 |45 (30 |&1 (3¢ |0 |23 |2
0 |2 o | | |0 (37 |15 |9 |11

Ounctm

I CoopmyBaTv BEKTOP MBKCUMansHVX EfeMEHTIB CTOBNUWE

| |!§!|||42 50 (45 (30 |49 [37 |24 |49 a4
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MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) SIki 3 HaBeJCHHUX OrOJIOIICHb ABOBUMIPHUX MAaCHBIB HEIPAaBHUJIbHI i yoMy?
a)int C[1..5, 1..5]; B) double C[1..5][1..5];
0) double C[5][5]; r)int C: [5][5];

2) B skwmii crioci0 po3MiIyloThCs €JIEMEHTH JIBOBHMIPHUX MAacHBIB B OIepa-
TUBHIN mam’gt1i?

3) 3anumriTh onepaTop OTOJIOMICHHS MATPHUII IIUTUX YUCeT S po3MipoM 7x3.

4) Tlig SKMM HOMEpPOM 3aIliMcaHO OIepaTop, IO OOYHCIIIOE CyMy €JIEMEHTIB
TOJIOBHOI JlaroHalii MaTpHUIli A IUIUX YUCeT po3MipoM 5x57?
a) for(i=0, s=0; i<5; i++) sS++;
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[i][]];
r) for(i=0, s=0; i<5; i++) A[i][i]=0;

5) YUu MOXHA BUKOHYBATH OIPAIIOBAHHS JIBOBUMIPHOTO MacHBY, OpTraHi3yBa-
BIII 30BHIMIHIA [UKJI IO CTOBIIISAX, a BHYTPIIIHIA — IO psIIKax?

ITabopaTtopHe 3aBpaHHA

1) ¥V npoTokoJi 1abopaTopHOi poOOTH IaTH BiIIOBIII HA KOHTPOJIbHI TATAHHSI.
2) Y mpoToKOIIi J1abopaTopHOl pOOOTH CKIIACTH CXEMHU Ta HAIUCATH MPOrpaMu

MOBOI0 C++ 1Jis po3B’sI3aHHS 3aB/IaHb, MOJaHUX B TaOm. 12.1 ... 12.3 BiamoBigHO 10
1HJIMBI1AyaJIbHOTO BapiaHTa.

3) CtBopuUTH Ha KOMII IOTEpi MPOTrpaMHi MPOEKTH y cepenosun Visual C++

JUISL peasti3aliii HamMCaHuX MporpaM. 3aHEeCTH Pe3yJIbTaTh OOYUCIIEHD 10 IPOTOKOITY.

Tabnuys 12.1
InauBinya/jbHi 3aBJaHHA CePeIHLOI0 PiBHSA CKJIAJTHOCTI

BJ:; InauBinyajabHe 3aBIaHHA

1 VY Marpuini AicCHUX Yuce 3 S-TU PAJKIB 14-X CTOBMIIB OOYUCIUTH KUIbKICTh
JOIATHUX, B1JI’EMHUX 1 HYJIbOBUX €JIEMEHTIB

2 VY Marpuini miaux yuces po3MipoM 4x5 BU3HAYUTH HAUOUIBIINNA €TIEMEHT Ta
JI0ro 1HJEKCH

3 | BusHauuTu MiHIMAJIBHHM €JIEMEHT TOJIOBHOI JilaroHaIl KBaApaTHOI MaTPHII
po3MIpoM 5x5 1 HoMep psiAKa, B SIKOMY BIH MICTUTbCS

4 | TloMiHATH MICIAMH €TIEMEHTH TIEPIIOT PsIIKA MATPHII TIMCHUX YHCEN PO3MIPOM
4x4 3 eneMeHTaMH 11 HETOJIOBHOI JAlaroHatl

5 Y Marpuini miaux gyuces po3MipoM 3 x5 3aMiHUTH B1JI’ €MHI €JIEMEHTH HYJISIMU

6 | BusHaunTtu MakCUMaJIbHUH 1 MIHIMAJIbHUMA €JIEMEHTH MaTPHIll JIHCHUX YHCEell
po3mipoM 6x6

7 | O0YUCAUTH BEKTOP cepeaHbOAPU(PMETUUHNX 3HAYECHD €JIEMEHTIB PAJIKIB
MaTpulll JIMCHUX YKCeNl pO3MiIpoM 5x4

8 | O6uucIuTH CyMy €IEMEHTIB HErOJIOBHOI TiaroHaji MaTPHI 5X5 MIAMX YUCE
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BJ:; InuBinyaabHe 3aBJaHHA

9 | Jlyia MaTpuIli KX 9rCET PO3MIPOM 5X5 OOUYHCIIUTH TPAHCIIOHOBAHY MATPHITIO

10 | BusnaunTt HOMEp CTOBIILS MAaTPUII AIMCHUX YHCET PO3MipoM 3x6
3 HAWMEHIINUM €JIEMEHTOM

11 | BuzHauuTu MiHIMaIbHUN €I€MEHT HETOJIOBHOI J1aroHajIi MaTPHIII IITNX YUCET
po3MipoM 5x5 1 HOMep CTOBIIIS, B SIKOMY BiH PO3MIIICHUN

12 | OGuucaMTH BEKTOP CYM €JIEMEHTIB PSAJIKIB MATPHUII [ILTUX YUCET PO3MIpOM 7x3

13 | 3amMiHMTH B HETIAPHUX PsAKAX MATPHIN TIHCHUX YUCET po3MipoM 7x4 Bil’€MHI
€JIEMEHTH Ha HYJI, a I0JaTHI €JIeMEHTH — Ha OJIMHUIII

14 | OGuucIUTH CyMU €JIEMEHTIB TOJOBHOI 1 HETOJIOBHOI JiaroHajel MaTPHIIi
JICHUX YHCeN pO3MIPOM S5x5 Ta Pi3HUIIO MK IUMU CyMaMHU

15 | V marpuri giicHEX 9nce po3MipoM 7x5 00YHCIUTH CyMy BCIX BiJ’ €MHHX
€JIEMEHTIB NEPIIUX YOTUPHOX PSAKIB

16 | V marpuni uinux uncen posmipom 4x5 3aMiHUTH BCi Bil’ €MHI €IEMEHTH Ha HYII

17 | O6uucnutu 70O0YTOK MIHIMAJILHOTO €JIeMEHTa MaTPHUIIl LUTUX YHUCET PO3MIpOM
4x5 Ha 3HAYEHHSI CEPEIHBOT0 apU(PMETUYHOTO MATPUILIL

18 | V marpuri minux gucesn po3mMipoM 6x4 00UHCIIATH cepeHe apu(MMETHIHE
MOJATHHUX €JIEMECHTIB

19 | V marpuni uinux gncen po3mipoM 5x4 3aMiHUTH B HEMAPHHUX PAIKAX TOJATHI
eJeMeHTH Ha 1, a B mapHuX — Bij emH1 Ha ()

20 | V marpui gificHEX 4rcel po3MipoM 6x3 0GuucIUuTH 100YTOK BCIiX BiJ’€MHUX
€JIEMEHTIB y MAPHUX pAJKaX

21 | YV marpuui minux yucesa po3MipoM 3x5 0OYMCIUTH KiJbKICTh €JIEMEHTIB,
MEHIINX 32 CepeIHE apuPMETHIHE

22 |V marpuui JificHUX YKMCeN pO3MIipoM 5x3 3aMiHHMTH BCi €JIEMEHTH, sKi OiIbIIi
2.5, Ha-1

23 | OOUYUCHIUTH BEKTOP CYM MOJIYJIIB €JIEMEHTIB PSAKIB MATPHUIIl JIHCHUX YHCEIl
po3Mipom 4x5

24 | Y marpuui minux yucesn po3MipoM 7x4 BU3HAYNTH HAWMEHIINHN €JIEMEHT 3 YKC-
JIa TOJATHUX 1 HAMOUIBIINK 3 YKCJIA B1 €MHUX 1 MIOMIHATH 1X MICIISIMH

25 | OO6YMCIUTH BEKTOP €JIEMEHTIB T'OJIOBHOI JllaroHajIi MaTpHIll JIMCHUX YHCEI
PO3MIpOM S5x5

26 | OOYUCHAUTH BEKTOP CYM KBaJIpaTiB €IEMEHTIB CTOBIIIIIB MaTPHUIIl TIMCHUX YUCEN
po3MipoM 3x5

27 |'Y MaTpui HijMX YKCET PO3MIPOM 5X5 MOMIHATH MiCHSMHM €JIEMEHTH TOJIO0BHOT
Ta HETOJIOBHOI JllaroOHaJIeH

28 | V marpuii mijmx 4uces po3MipoM 5x5 3aMiHUTH BCi IIAPHI eIeMEHTH Ha HyJIi

29 | OOYUCHAHUTH PIZHUIIIO CYM €JIEMEHTIB MEePIIOTro psijika il OCTAaHHBOT'O CTOBIILSA
MaTpHIl JIMCHUX YUCe]l pO3MipoM 4x6

30 | OGuyucaINTH BEKTOP CYyM €JIEMEHTIB I'0JIOBHOI 1 HETOJIOBHOT JAlaroHaJIel MaTpHIll

JTUACHUX YUCeIT PO3MIPOM 6x6
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Tabnuys 12.2

InauBinyajabHi 3aB1aHHA 0230BOT0 PiBHS CKJIATAHOCTI

BJ:‘;. InauBinyanbHe 3aBIaHHS
1 | OGuucauTH BEKTOP CYM €JIEMEHTIB HEMAPHUX CTOBIIIIB MATPHUIN 3X7 IIJIMX YUCE
2 | OOYUCIUTHU BEKTOP CKAJSPHUX TOOYTKIB PSAIKIB MAaTPHII JIHCHUX YHCEIl
po3Mipom 4x4 Ha 1 OCTaHHIN CTOBIICIIH
3 | O6uncnuTU BEKTOp JOOYTKIB HEMAPHUX €JIEMEHTIB MApHUX PSAAKIB MATPHIIL
IIJTUX 9UCeT PO3MIpoM 6x4
4 | OGUUCIUTH BEKTOP CKAIAPHUX T0OYTKIB €JE€MEHTIB MEPIIOro PsiaKa MaTPHUIl
[UJIMX YHCeN po3MipoM 4x4 Ha CTOBMII IT1€ MaTPHIIi
S | OOYKMCINTH BU3HAYHKK BBEAECHOI MaTPHIN 3X3 3 MIHCHUX YHCEI
6 | OGUHCIUTH BEKTOP SAK CTOBIIEIh MATPHUIN JIMCHUX YKMCEN pO3MipoM 6x4
3 HaIMEHILIOI0 CYMOIO €JIEMEHTIB
7/ | OO6uHCIUTH BEKTOP AOOYTKIB MAPHUX €JIEMEHTIB HEMAPHUX CTOBMIIIB MATPHUII1
IUTAX YUCET PO3MIpOM 4Xx5
8 | OGUUCIUTH BEKTOP K PAAOK MATPHIIL IITHX YKCENT PO3MIpOM 4x5
3 HaOLJTIBIIOK0 CYMOIO €JIEMEHTIB
9 | O6GUKCIUTH BEKTOP CYM HEMAPHUX €JIEMEHTIB MapHUX PSAIKIB MATPHUIIl HITAX
qrces po3MipoM 6x6
10 | O6uHCINTH BEKTOP CKAISIPHUX JOOYTKIB €I€MEHTIB CTOBIIIB MaTpPHUIll JIHCHUX
yucen po3MipoM 3x3 Ha ii TOJIOBHY JI1arOHAJb
11 | O64yucaNTH BEKTOp 3 HAWMEHIIINX JOJATHUX €JIEMEHTIB CTOBMIIIB MaTPHIII
JTUHACHUX Ynceln po3mipoM 4x6
12 | 3aMiHMTH KyTOBi €JIEMEHTH MaTPHIL JIHCHUX YUCEN PO3MIPOM 5x6 Ha 3HAUEHHS
CepeAHBOTO apU(PMETHIHOTO EJIECMEHTIB
13 | 3aMiHKMTH elEMEHTH TOJOBHOI JiaroHali MATPHIL IIUIMX YKCET PO3MIpoM 5x5
CyMaMH €JICMEHTIB CTOBMIIiB
14 | O0uuCaNTH BEKTOP CepeIHROAPUPMETHIHNX JONATHUX CIEMEHTIB MAapHUX
PSZIKIB MATPUIIl IIUTUX YUCEI PO3MIPOM 7 %8
15 | OOuYuCANTH BEKTOP 3 HAMOUIBIINX €JIEMEHTIB PSJIKIB MAaTPUIIl JIMCHUX YUCEN
po3MipoM 7x6
16 | 3amiHUTH eeMEHTH HErOJIOBHOI JiaroHali MaTPULI LiIMX Yucel po3MipoM 4x4
CYMaMH €JIEMEHTIB 11 psI/IKIB
17 | O6uuCANTH BEKTOP CKATSPHUX JOOYTKIB PSAIKIB MATPHIII IIUTUX YHCEIT
po3MipoM 5x5 Ha 11 HETOJIOBHY JliarOHAJb
18 | OOuuCANTH BEKTOP SIK PSIAOK MATPUL, SKHUI MICTUTh HAHOUIBIINNA €1EMEHT
MaTpHIll [UIHX YUCeIT pO3MIpOM Sx6
19 | 3amiHuTH eneMEHTH roJ0BHOI AiaroHali MaTPUL LIAKX YUCET PO3MipoM 6x6
CYMOIO MaKCHMAaJIbHOTO 1 MIHIMAJILHOTO €JIEMEHTIB MaTpHIIi
20 | 3aMIHUTH €JIEMEHTH HET0JIOBHOI JllaroHajil MaTPUIll JIMCHUX YHCENT PO3MIPOM

4x4 3HaYCHHSIM MIHIMAJIBHOTO €JIEMEHTa MaTPHIT
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Bap.

InauBinyajabHe 3aBIaHHA

21

3aMiHUTH HYJHOB1 €IEMEHTH MATPUII IIUIUX YUCEN PO3MIPOM 5x5
11 MAKCHMAaJIbHUM €JIEMEHTOM

22

Y Marpuili JIMCHUX YUCEN PO3MIPOM 7%3 TTIOMIHITH MICHSIMU TIEPITHH 1
OCTaHHIH BiJi’€MHI €IEMEHTH

23

OO6uuncANTH BEKTOP CYM JIOJATHUX €IIEMEHTIB PAIKIB MATPHUII LITUX YHCET
po3Mipom 6x5. YopsiaKyBaTH 1el BEKTOP 3a 3pOCTAHHSIM

24

3-mocepel pAaKIB MATPUII LILTMX YACENT PO3MIPOM Sx4 3HAMTH TOH, /I SIKOTO cymMa
HETapHUX EJIEMEHTIB Oy/1e MiHIMAJILHOIO, 1 TOOYYBaTH 3 IIbOTO PSIKA BEKTOP

25 | V MaTpumi giicHux ducen 6x4 o0UUCINTH CyMY JAOJATHHUX 1 CyMY Bi’ €MHHX
€JIEMEHTIB, 3aMIHUTH KyTOBI €JIEeMEHTH Ha 3HAYCHHS OUTBIIOT 32 MOJYJIEM CYMHU

26 | OOYMCIUTH BEKTOP CKATSIPHUX JOOYTKIB CTOBIIIIB MAaTPHUIIl JIACHUX YHCEI
po3Mipom 4x4 Ha ii HETOJIOBHY Jl1arOHaJb

27 | 3aMiHUTH BiJX’€MHI €IEMEHTH MaTPHIIl JIHCHHUX YHCET po3MipoM 4x6
Ha 3HAYEHHS CEPETHbOr0 apu(PMETUUHOTO JTOJATHUX €JIEMEHTIB

28 | OOuuCIUTH BEKTOp MAaKCUMAIbHUX €JIEMEHTIB PSIKIB MATPHIIl TIACHUX YHCEI
PO3MIpOM 7x5

29 | OGYHCIUTH BEKTOP CEPETHhOAPU(DMETUYHUX TEPIIOTO 1 OCTAHHBOTO €JIEMEHTIB
MApHUX PAIKIB MATPUIN IIUIHX YKCEN po3MipoM 7x8

30 | OGuucnuTH BEKTOP KBAAPATIB €JIEMEHTIB MIHIMAJILHUX €JIEMEHTIB HEMApHUX
CTOBIIIIB MAaTPUIll JICHUX YUCEIT PO3MIPOM 6X5

Tabauys 12.3
InauBinyajbHi 3aBJaHHSA BUCOKOTI'0 PiBHS CKJIAIHOCTI
Ne .
Bap. InauBinyanbHe 3aBIaHHS

1 | Io BBexeHi#t MaTpwIli AIHCHUX YUCET PO3MIPOM 5X7 OOUHCITUTH HOBY MaTPHITO,
B SIK1M KOKEH €JIEMEHT OOUUCITIOETHCS SIK TIIBCYMa CepPeTHhOAPU(DMETUUHUX
BIJIMOBITHUX PSIIKA 1 CTOBITIIS

2 | 'Y marpuii JIHCHUX 9HCET PO3MIPOM 5X5 0OUUCINTH BU3HAYHHK

3 | HaiiMeHIuii 3a TOBXMHOIO PAIOK MATPUIIl AIHCHUX YHCET po3MipoM 5x4
3aMIHATH HA HAHOLIBIINI 32 JOBKUHOIO

4 | O6uucouTy 100YTOK MAaTPUIl 5x5 IiIUX Yucel Ha Ii TPAHCIIOHOBAHY MATPHILIIO

S5 | V marpuni QiicHEX 9rcell po3MipoM 7x3 00UHCIMTH HOMED PsAJIKA, JOBXKHHA
AKOTO (SIK BEKTOpa) € MAKCUMAIILHOIO

6 | CrBopHuTH BEKTOp 3 psiIKa MATPHIL JIHCHUX YUCENT PO3MIpOM 8x3, HalMEHIIT
BIJITAJICHOTO BIJ IPYTOTO psiiKa (BIACTaHb MK PSIKAMH OOUYHCIIOETHCS

2
3a hopmystoro d; = Z‘aij + aZj‘)
j=0
7 | BBectu Matpuiro 5x5 winux gucen Big 0 10 9. SIKIIo KiIbKiCTh IIOBTOPIB

eJIEeMEHTa MaTpHLl 301ra€ThCs 3 CAMUM €JIEMEHTOM, TO 3aMIHUTH HOr0 Ha HYJb
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IIpooosowcenns maon. 12.3

Ne .
Bap InauBinyajbHe 3aBJaHHA
8 | YmopsiakyBaTu 3a 3pOCTaHHSAM (371iBa HAIpaBo) €IEMEHTH BCIX PSAAKIB MATPHIIL
AiicCHUX "Kcen po3MipoM 4x4, a TOA1 3a 3pOCTaHHSM (3BEPXY BHH3) — €IIEMEHTHU
BCI1X CTOBIIILIIB
9 | ChopmyBaru BEKTOD SK PAAOK MATPHIIL AIACHUX YKCET PO3MIPOM 5x5,
HaWO1IBIT BiAIaTIEHUH BiJl IEPIIOTO PsAKa (BIACTaHB BiJl IEPIIOTO PSAKA
_ 4
MaTpHII J10 i-r0 00UUCITIOETLCS 3a (hOopMyII0K0 d, = Z‘aij ‘ +‘a1 j ‘ i=1)
i=0
10 | ChopmyBaTu BekTOp 3 psiiKa MATPHUIL JIACHHUX YKCET PO3MIpOM 6x4
9 3
3 HAMMEHIIIOIO C 2
yMOI0 352
j=0
11 | OGuucaUTH BEKTOP SAK CTOBIIEI MATPHUIN JIMCHUX YHCEN pO3MipoM 3 X7
. . 2
3 HaliOLIBIIOIO BAroio (Bara CTOBIII MATPUIIl OOUUCITIOETECS W = Z‘aij‘)
i—0
12 | ChopmyBaTu BEKTOD SIK CTOBIIEIb MATPHIIi JIHCHUX YHCET po3MipoM 8x6
. 5
3 HAlOUIBIIIOK0 CYMOIO > ay|+ay
j=0
13 | KoxeH Bia’eMHHUI eIeMEHT MATPHIIl JIMCHUX YUCET PO3MIpoM 4x8 3aMiHuTH
CYMOIO JTOJaTHUX €JIEMEHTIB TOTO PSIAKA, B SKOMY PO3MIIIICHUH 1ICH CIIEMEHT
14 | ChopmyBaTu BEKTOp SIK CTOBIIEI(> MATPHIII JIHCHUX YUCET PO3MipoM 6x8,
HANMCHIII BiJAaJIeHui Bif mepiioro (BiACTaHb MIX J-MM CTOBIILEM 1 IIEPIIUM
5
00YHUCITIOETHCS 32 POPMYIIOIO d; = ay|-au), i# 1)
i=0
15 | OGuucaUTH BEKTOP SK PAMTOK MATPHIL TIHCHUX YKCET PO3MIPOM 5x3 3 Haii-
. 2
MEHILIOIO Baroko (Bara psijika MaTpHIili O0YMCIIOETHCS 38 HOPMYIIOIO \W, = > lay )
j=0
16 | V maTpumi minux urces po3mMipoM 6xX6 BU3HAYUTH MiHIMaJILHUM €IEMEHT B CEK-
TOP1 HaJ TOJOBHOI AiarOHAJIIIO 1 MIHIMAJIBHUI €JIEMEHT B CEKTOPI il TOJOBHOIO
miaro”Hautro. Ha O1ibiiie 3 X 3HaY€Hb 3aMIHUTH €JIEMEHTH IOJIOBHOI JlaroHasi
17 | Beectu matpuiiro po3mipom 3x5 3 minmx gucen Bix 0 10 9.
OO6YHMCIMTH TPOLIEHTHUI BMICT KOXKHOTO 3 IIMX YUCEN Y MaTPHII
18 | OGuucaMTH BEKTOP SAK CTOBIIEIb MATPUI JIMCHUX YHCET pO3MIpoM 3x6
5
3 HANMEHIIMM 3HAYCHHAM \V, = /Zaizj
i=0
19 | BusnauuTty KOOpAMHATH €JIEMEHTa MATPHILl JIHCHUX YKCEN PO3MIpoM 5X7 3
4 6 a;;
HAMEHIIIOI0 BAaroko (Bara 004MCIIOEThCs 32 popmynoro W;; = ZZ —
i-0 j-o/l t ]
20 | V mMarpuiii miux uces po3mMipoM 6x7 BU3HAYUTH PANOK 3 MiHIMaILHOK CYMOKO

1 TIOMIHSITH MICLSIMU 1IeH PSAZIOK 3 TEPIIUM
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3axinuenns maon. 12.3

BJ:; InauBinyanbHe 3aBIaHHS
21 | CTBOpHTH BEKTOP 3 PsiKa MATPHIIi JIHCHUX YHCET PO3MIPOM 7X5, HAMGIIBLII
B1JIJIAJIGHOTO BiJl TPETHOTO PsiAKa (BIACTaHb MK PSIKAMU OOUHUCITIOETHCS
4
32 hopMysI0i0 d; = >'[a;; +ay;|)
0
22 | Beectu MaTpuiio po3MipoM 6x4 3 minux uncen Big 0 10 9. OGUUCIUTH BEKTOP
3 10-TH enleMeHTIB SIK 3HaYEHHS KIJIbKOCTI MOBTOPIB IMX KOHCTAHT Y MaTpPHII
23 | SIkmio B MaTpHIl JIHCHUX YKCEN 4x5 cyMa J0JATHUX YKCeN OlIbIIe MOLYJIs
CYMH BiJI’€MHHX, TO 3aMIHUTH KYTOBI1 €JICMEHTH CEpeAHIM apu(PMETHIHUM
€JIEMEHTIB MaTpHIli. [HaKIIe BUAATH MPO 1€ MOB1IOMIICHHS
24 | OGUHCIUTH BEKTOP SK HAHOUIBIN BiJIajeHU cToBIeIb Bia (N — 1)-To cTOBIIIA
MaTpulll JIMCHUX YuCel po3MipoM 6x5 (BiJICTaHb OOUUCITIOETHCS 32 (POPMYIIOI0
4
d; = Z‘aij‘ + ‘ai’n_l‘). 3HayeHHs N, K 1 3Ha4EHHS €JIEMEHTIB MaTpull],
i=0
BBECTH 3 CKpaHy
25 | Beectu aBi MaTpuili AicHUX yncel 4x5. [ToMiHSITH MiCISIMU PSIKA MATPHILb,
K1 MICTSTh MAaKCUMaJIbH1 €JIEMEHTH
26 | BBecTu MaTpUIIO JIMCHUX YHCEN 5X5 1 BEKTOP 3 I’ SITU JIACHHUX YHCEL.
3aMIHUTH BCl PSAKKA MAaTpUL, B SIKHX € B1J’ €MHI YHCJIA, HA €JIEMEHTH BEKTOPa
27 | 3a MaTpHUIEIO IIINX YKCEN PO3MIPOM 4X5 0OUHCIIUTH BEKTOP SIK CEPEIHE
apuMEeTHUYHE CTOBIIIIB, SIKI MICTATh MAaKCUMaJIbHUM 1 MIHIMaJIbHUM €JIEMEHTHU
28 | 3a MaTpuIero AilicHuX ynce 4X5 copMyBaTH HOBY MATPHILIO 31 3HAYEHH BArH
3 41| a.
BI/INIOBI/IHUX €JIEMEHTIB (Bara o0uncioeThest 3a popmysoro W, = ZZ —
i—0 j=o/l T J
29 | SIkimio B MaTpUIIl LIIMX YHCEN 5X6 MICTUTBLCS MapHa KiILKICTh Bi’€MHUX elle-
MEHTIB, TO 3aMIHUTH OYy1b-SKY MMOJOBUHY 3 LIUX YUCEN HA HYJIb, IHAKIIE 3aMIHH-
TH BC1 B1JI €MHI €JIEMEHTH Ha 3HAYEHHS IXHbOT KIIBKOCTI
30 | BuBectu eneMenT Matpuili 6x6 3 HalOIIBLIOKW BiACTAHHIO IO AiaroHai

5 | 5
(BizcTanb 064MCIIOETEC 3a hopmyroro d; = > Z‘aij —-a jj‘ —&i|)
=0/ j=0
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NNabopaTtopHa poboTa Ne 13
OnpauioBaHHa ABOBMMIDHUX MacUBIB

Merta po6oTu: HaOyTH NPAKTHYHUX HABHKIB MPOTPAMHOTO OIPAIFOBAHHS
eJIeMEHTIB MaTpullb Yy QyHKIisx 3acobamu Visual C++.

TeopeTnyHi BigOMOCTI

[Ipu nepenaBanH1 10 GYHKIT 6aeamosumipHux macugie yci po3MipHOCTI, SK-
III0 BOHM € HEBI1JOMI Ha e€Tarll KOMIUIAIIT, MatoTh IepeaBaTucs sk mapametpu. Ha-
IPUKJIAJ, 3arojoBOK (YHKIIII, KA OOYHMCIIIOE CYMYy €JIeMEHTIB JUHAMIYHOIO JIBOBH-
MIPHOTO MacUBY, MOYKE€ MaTH BUTJISI:
int sum(int **a, int m, int n);
Buxmnuk miei GyHKii y mporpami Moke OyTH TaKUM:
cout << "Cyma enemeHTiB a: " << sum((int**)a,m,n);
JI1s1 3BUYaifHOTO CTaTUYHOI'O JIBOBUMIPHOTO MAaCHUBY, KOJIU OOUABI pO3MipHOC-
T1 € BIJIOMIi Ta € KOHCTAHTAMH, 3ar0JIOBOK (DYHKI[IT MaTUME BUTJIS]
int sum(int a[4][6]);
[Ipu ompartoBanH1 y PyHKINAX K OAHOBUMIPHHX, TaK 1 IBOBUMIPHUX MAaCHUBIB,
AK1 € mapaMeTpaMu nux (QyHKIN, Hacpapai 10 QyHKIII MepealoThesl HE cami Ma-
CUBH, a BKa31BHUKHU HA 1XHI1 MepIIi eJIeMEHTH.
PosrnsHemo Kigbka BapiaHTIB MepelaBaHHS MATPHUIl MinuX yucen a[3][4] no
¢byHK1ii print(), sika opraHi3oBy€e BUBEJICHHS I[i€] MAaTPHUIIl HA €KPaH Y KOHCOJII.
1) Sxuro po3Mipu 000X 1HIIEKCIB € BIJJOMI, TO IPOOJIEM HEMAE:
void print(int a[3][4])
{ for (int i=0; i<3; i++)
{ for (int j=0; j<4; j++) cout << a[i][j] << "\t";
cout << endl;

F}

Matpuns 1 TyT nepenaeTbesa K BKa31BHHK, a PO3MIPHOCTI HAaBEIEHO MPOCTO
JUTsl TOBHOTHU onucy. BUKIMK Takoi (pyHKIIIT MOKe OyTH TaKUM:
int x[3][4];
print(x);
2) Ilepura po3MipHICTh JJisi OOUMCIICHHS aJIPECU €IIEMEHTa € HEBAXKIINBA, TOMY
11 MOXXHA IepEeaBaTU K apameTp:
void print(int a[][4], int m)
{ for (int i=@; i<m; i++)
{ for (int j=0; j<4; j++) cout << a[i][j] << "\t";
cout << '\n';

}}
Buxmuk 1i€ei GyHkimii:
int x[3][4];

ﬁrinf(i,é);
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3) HaiicknagHimmii BUMagok — Ko Tpeda mepenaBaTH OOMIBI pO3MipHOCTI.
Hapenenuii Huxxue ko1 QyHKIT € TOITUPEHOIO TOMUJIKOIO:
void print(int a[][], int m, int n) // Nomunka!
{ for (int i=0; i<m; i++)
{ for (int j=©; j<n; j++) cout << A[i][j] << "\t";
cout << '\n';
}}

[To-niepme, onuc mapametrpa a[ ][] € HENpUITYCTUMHH, OCKUIBKH JJIsI 00YHC-
JICHHSI aJpecHu eJIeMEHTa JIBOBHMIPHOTO MAacCHBY CIiJ 3HaTH APYTY PO3MIPHICTh. Y
TaKoOMYy pa3l HalO1IbII MOMMPEHUM 1 TPAMOTHUM € 3aCTOCYBaHHS JUHAMIYHUX MacH-
BIB, CTBOPIOBAHHS SIKUX OUTBII JOKJIAIHO PO3TJISHYTO B MOJAJIBIIUX JTA0OPATOPHUX 1
MPaKTUYHUX 3aHATTSIX.

Mpuknaau nporpam

Mpuknapg 1. Beectn MaTpuIfio AiCHUX YrceN pO3MipHOCTI 4%3 i 00UHCITUTH 32
JIOTIOMOT 010 (PYHKIII1 MIHIMAJIbHUN €JIEMEHT MaTPHUIIl Ta HOTO 1HIEKCH.

Po3z6’azox. Ockinbku (QyHKIIS Ma€ OOUMCIUTH 1 MOBEPHYTH TPU 3HAYEHHS, TO
OJIMH 3 Pe3yJIbTaTIB — MIHIMAJIbHUI €IEMEHT — Oy/ie TOBEPHYTO B FOJIOBHY IIPOrpamy
yepes orneparop return, a iHII JBa pe3yJbTaTH — IHACKCH — MEepeaBaTUMYThCA 3a
MOCUJIAHHSIM (44 32 BKa31BHUKOM).

Cxemu anroputmy (yHKIIi Ta OCHOBHOI MpOTpaMHu:

g

min=a[0][0] II

imin=jmin=0

—
axc| Min=al[i][i] m = MIN(a,
@ Imin=i &ind_i, &ind_j)
Hi jmin=j “ :
/ Busenenusa /
imin++, jmin++ m, Ind_ll, ind_j

!
I )
( Buxin ) ( Kinenp >
CxeMma anropurmy CxeMma anropurmy
¢dyskiii MIN () 710 OCHOBHOI IIporpamu
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TexcTu ¢pyHkuii Ta il BUKJIUKY B OCHOBHIM Mporpami:

#include <iostream>
using namespace std;

double MIN(double a[4][3], int& imin, int& jmin)
{
double min=a[@][@0];
imin=jmin=0;
for(int i=0; i<4; i++)
for(int j=0; j<3; j++)
if(a[i][j]<min)
{ min=a[i][]];
imin=1i; Jjmin=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 i 3-x cTtoBnuiB: "<<endl;
for(i=0; i<4; i++)
for(j=0; j<3; j++) cin>>a[il[]jl;
m = MIN(a, ind_i, ind_j);
cout<< "\n MiHimanbHui enemeHT
<< ind_i <<"-my pagky i "
system ("pause>>void");
return 0;

<< m << "\n po3miweHun y
<< ind_j <<"-my cToBnui" << endl;

Pe3ynabpTratu poOOTH KOHCOJNBHOIO AOAATKA:

BBeaiTb mMaTpuuw 3 4-x pagkisB i 3-x cToBnuis:

34 0 4.3
12.7 -7.1 0.3
-5 9 -1
2 -9.4 1.5

MiHimanbHui enemeHT -9.4
po3miweHnn y 4-my pagky i 2-my crtoBnuyi

Mpuknap 2. Beectr MaTpHIlfO TIHCHUX YUCEN PO3MIPHOCTI 5X5 132 1OMOMOT0I0
(yHKIIT 3aMIHUTH €JEMEHTH T'OJIOBHOI JiaroHaal Ha cepeaHe apudMeTHYHE BiAMO-
BIJIHOTO psI/IKa.
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CxeMu anropuTMmy (QpyHKIIi Ta OCHOBHOI MpOrpamMu:

( ITouaTox )

b

zamina(a)

| s=s+ali][jl/5 |
|

‘

| < j=04 >

[ alillil=s | / ai /S
(_ Kinems )

| I
Cxema anroputmy Cxema anroputmy
byHukuii zamina () JI0 OCHOBHOI ITpOrpamu

TexcT ¢dyHKIIT Ta OCHOBHOT IpOrpamMu:

#include <iostream>
using namespace std;

void zamina(double a[5][5])
{ for(int i=0; i<5; i++)
{ double s=0;
for(int j=0; j<5; j++) s+=a[i][]j];
a[i][i]=s/5;
}}
int main ()
{ setlocale(@,".1251");
double a[5][5];
int i, j;

cout<<"BBeaiTtb MaTpuuw 3 5-Tu paakiB i 5-Tu cToBnuiB: "<<endl;

for(i=0; i<5; i++)
for(j=0; j<5; j++) cin >> a[i][]j];
zamina(a);

cout<< "\nMaTpuuAa, B AKiN enemMeHTM rosOBHO1 AiaroHani nomiHAnwu

\nHa cepegHE apudmeTMyHe BipnoBifHOro pajka:
for(i=0; i<5; i++)
{ for(j=0; j<5; j++) cout << a[i][]j] << "\t";
cout << endl;
}

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

<< endl;
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Pe3ynbpTatu poOOTH KOHCOJBHOTO AOJATKA:

BeeniTb maTpuuw 3 5-Tu pagkiB i 5-Tu cToBnuiB:

23 6 %] -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

MaTpuusa, B SKil efleMeHTU rOoJIOBHOL piaroHani nomiHAanu
Ha cepefdHE apudpmeTU4He BipnoBigHoro psgka:

13.68 6 %] -6.1 45.5
-6 -0.3 1.5 4 -1
6.7 4 22.14 © 1

9 11 -5 4.18 0.1

3 3.2 7 49 14.24

Mpuknag 3. Po3pobutu mporpamy Ui BBEACHHS MATPUIl IUTMX YHACENT PO3MIp-
HICTIO 6X3 1 cTBOpUTH (YHKIIIFO OOUYMCIIEHHS €JIEMEHTIB BEKTOpa SIK cepeaHi apud-
METHUYH1 3HAYEHHS HEMIapHUX €JIEMEHTIB MapHUX PSIJIKIB.

Po3zé’azox. Y dynkuii Vektor() mist oOUUCICHHS €JIEMEHTIB BEKTOpa Crovyat-
Ky CJIJI OpraHi3yBaTH IUKII JUIsl TIEPEMIIICHHS 10 MapHUX psankax (2, 4, 6). Y kox-
HOMY 3 MapHUX PSJIKIB, PyXalOUUCh MO CTOBMIISX, MIJICYMOBYEMO TUIBKH MapHI eJie-
MEHTH Ta IXHIO KUIbKICTh. [lepen oOuucieHHsaM cepeHbOro apuMeTUIHOTO, TOOTO
nepeja AUICHHSM, MEPEBIPSIEMO MOXIIMBICTh BIACYTHOCTI B JIAHOMY MAPHOMY PSAKY
HEMapHUX CJIEMEHTIB, TOOTO BUKJIFOYAEMO TOJLT HA HyJb. 3MiHHA K € moTpiOHa st
MOCJIIJIOBHOTO ()OPMYBAaHHS 1HAECKCIB BEKTOpPA, OCKUIBKH iXHA Hymepallis He 30ira-
€THCS 3 HyMEPAILIIEIO PSIKIB Y MaTPHIII.

[Ticns po3miiieHHs Ha ¢opmi JABOX eleMeHTIB dataGridView ciij CTBOPUTH
Tpu cToBmi 1 dataGridviewl Ta omuH — misa dataGridview2. HamamryBanHs
000x dataGridView, Ha BinmMiHY BiJ npukiany 4 y nmabopaTopHiit poOoTi 12, oprani-
3y€MO B IPOrpaMHOMY KO1 it pyHKIIiT Forml_Load.

Texct dyHKIIT Ta OCHOBHOT mMporpamMu:

void Vektor(int a[6][3], double X[3])
{ int i, j, kol, k = 0;
for(i=1; i<6; i+=2)
{ X[k] = kol = o;
for(j=0; j<3; j++)
if(a[i][j] % 2 == 1)
{ X[k] +=a[i][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];
for(i=0; i<6; i++)
for(j=0; j<3; j++)
a[i][j]=Convert::ToInt32(dataGridViewl[j,i]->Value);
Vektor(a, V); // Buknuk ¢yHkyii Vektor
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for(i=0; i<3; i++)
dataGridview2[@,i]->Value =V[i].ToString("0.##");
}

private: System::Void Forml Load(System::0Object” sender, System::EventArgs” e)
{ dataGridViewl->AllowUserToAddRows = false;
dataGridView2->AllowUserToAddRows = false;
for(int i=0; i<3; i++)
dataGridViewl->Columns[i]->DefaultCellStyle->Alignment =
DataGridViewContentAlignment: :MiddleCenter;
dataGridView2->Columns[@]->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)+"-# psagok™;
for(int j=0; j<3; j++)
dataGridViewl->Columns[j]->HeaderText = Convert::ToString(j+1)+"-1 cToBneub";
dataGridView2->Columns[@]->HeaderText = "BekTop";
button2 Click(button2, e); // Bukauk ¢yHkyii 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 i=0; i<6; i++)

for (int j=0; j<3; j++) dataGridViewl[j,i]->Value = "";

for (int i=0; i<3; i++) dataGridView2[@,i]->Value = "";
}
private: System::Void button4 Click(System::0bject” sender,System::EventArgs”e)
{ Close(); }

PesynbTatu poboTu:

r =
o OnpaursaHHe ABOBUMIPHMX MACHBIB Y DyHKLIAX = ' B X

foik 2-i1 30t CepopmyBaTtu BekTop
cTOBMEUb CTOBMEUb  CcToBneub BEKTOp AK cepeaHi “
apuMeTUYHI

> 1-i panok m 28 | 40 | 3HAYEHHA g

24ipapok | 29 | 30 | 37 A HenapHux 27

3-11 paaok 8 34 5 eneMeHTIB NapHuX

4-ii pAook | 30 | 48 . 34

5-it pagok | 37 ' 30 ' 38

6-it praok 43 A 0 1 ‘ o Tp—

3anoBHUTH MaTpuUo ENNaAKOEMMKA eNeMeHTaMm Buxin J




42 Na6opaTopHa pobota Ne 13

MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) Sk mepenaroThCs MaTpUIll 10 GYHKIH Y IKOCTI apryMeHTIB?
2) Slkwmii Tun MatuMe (QYHKIIS, KA MOBUHHA JIUIS MATPHUIN IUIUX YHCEIT:
a) BU3HAUYNUTU MaKCUMAJIbHUN €JIeMEHT?
0) 00YHMCIUTH cepeaHe apupMeTUIHEe?
B) chopMyBaTH BEKTOp 3a IIEBHUM IIPABUIIOM?
I') 3MIHUTH PO3MIIIEHHS MIEBHUX €JIEMEHTIB Y 11l MaTpuili?
3) SIki 3 HaBeIEHNX 3aroJIOBKiB (PYHKIIIH € MOMUJIKOBHMH 1 9OMY came?

void fun(int a[][4], int m);

void fun(int a[4][], int m);

void fun(int a[3][4]);

void fun(int a[][], int m, int n);

ITabopaTtopHe 3aBpaHHA

1) ¥V npoTokoJi 1abopaTopHOi poOOTH IaTH BiIIOBIII HA KOHTPOJIbHI TATAHHSI.

2) YV npoTokoJIi 1abopaTopHoi poOOTH CKIACTH CXEMHU aIrOPUTMIB PYHKIIIN Ta
OCHOBHHX IPOTPaM, a TaKOXK HAMMKUCATH MPOrPaMHUM KO (PYHKIIIA Ta OCHOBHUX MPO-
rpam MoBoro C++ 11st po3B’si3aHHS 3aBllaHb, mogaHux B Ta0m. 13.1 ... 13.3 BignoBiz-
HO 0 1HAMBIIYaJIbHOTO BapiaHTa.

3) CtBopuTH Ha KOMIT IOTEpi TMPOrpaMHi MPOeKTH y ceperoumn Visual C++
JUISL peasti3aliii HamMCaHuX MporpamM. 3aHEeCTH Pe3yJIbTaTh O0YUCIIEHD 10 IPOTOKOJY.

Tabnuys 13.1

BapianTu 3aBaaHb /151 CTBOPeHHs (PyHKIUII 3 0lHUM a00 J1BOMA pe3yibTaTaMu

Ne |Po3mip| Tun I .
BapMacuBy| Tanux HAUBiAya/ibHe 3aBJaHHSA

1 5x5 uuiid |OOYHUCIUTH KUTBKICTh BiI’€MHUX €JIEMEHTIB MaTPHUIl

2 | 4x4 |miicHui|OGUUCIUTH CYyMY €JIEMEHTIB TOJIOBHOI JlaroHalll MaTPHUIl

3 6x4 nunid |Bu3HauuTH HaMEHIINHI eJIeMEHT MaTpUIIl

4 | 3x3 |miicHuit|O0UMCINTH 100YTOK HEHYJIHOBUX €JIEMEHTIB MATPULI

S5 | 4x5 | mumii |O0UUCIUTH cepeHE apuPMETHIHE MIHIMATBHOTO
Ta MaKCHMAaJIbHOTO €JIEMEHTIB MaTPHII

6 3x5 |mivicani|OOYUCIINTY KIJBKICTh €JIEMEHTIB, 3HAUYCHHS SIKUX
OlIbIIIe 32 3HAYSHHS MEPIIOTO eJIeMEHTa MaTPHII

7 | 5x3 | uumit |OGuucIuTH cepeaHe apuMEeTUUHE €JIeMEHTIB MaTPHUIl

8 | 3x4 |nmiiicHuii| BusHaunTy HaMEHITUH cepell MapHUX JOIaTHUX CIEMEHTIB

9 | 5x3 | uumid |OGUUCIUTH CYyMY Ta KUIBKICTh MAPHUX €JIEMEHTIB MaTpPHIII

10 | 5x5 |nilicHnit|OOYUCIUTH CyMYy Ta KUTBKICTh TPUIIM(PPOBUX EJIEMEHTIB

11| 4x6 | uimuit |OOGYMCIUTH CyMy Ta KUIBKICTh €JI€MEHTIB MaTPHUIIi, KpaTHUX 3

12 | 5x4 |nificHuit|OGUUCIUTH MOAYJIb CYMH BCiX BiI’€MHHUX €JI€MEHTIB MaTPHUIIl
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3axinuenns maon. 13.1

Ne |Po3mip| Tum I .
Bap/MachBy| JaHHX HAUBiTyaJbHe 3aBAaHHS

13| 3x5 | uinuii [BusHauuTH po3MimieHHs (1HASKCH) MiHIMAJIIBHOTO
Ta MAaKCHUMAaJIbHOTO €JIEMEHTIB MaTPHIIl

14 | 4x3 |nmiicHuit|O0UMCIUTH cepeHE apupMeTHIHe Bl €MHUX €JIEMEHTIB

15| 6x4 | uinmit |OGYHCIUTH KIIBKICTh HEHYIHOBHUX €JIEMEHTIB MAaTPHIIL

16 | 5x5 |miiicHuii|Bu3HauYuTH MakKCUMaJIbHUHN 1 MiHIMAJIbHUAN €JIEMEHTH MaTPHIIi

17 | 4x5 |nmilicHuii|OGUUCIUTH CepeaHE apuPMETHUHE EIEMEHTIB MaTpPHIIi, 3HA-
YCHHS SIKUX Hajiexath npomixky [10, 20]

18 | 3x5 niuid |BusHaunTH HAaWMEHIIUM €JIEMEHT MaTpHIIl

19 | 5x3 | wimmit |OGuucIuTH 100YTOK OAHOLUM(POBHUX €IEMEHTIB MaTPHIIL

20 | 3x4 |mificHui|OOYUCIUTH CyMy MOJIYJIIB BCIX BiJI'€EMHUX €JIE€MEHTIB MaTPHIIL

21 | 3x3 | wimuit |OOYUCINTH CyMy Ta KUTBKICTh JBOIM(PPOBUX €IEMEHTIB

22 | 5x5 | numi |OGuuCcIUTH cepeHe apudMEeTUUHE €JIeMEHTIB, KpaTHUX 5

23 | 4x6 uuiid |BusHauuTH HaWOUIBIINNA 3 TAPHUX TOJATHUX E€JIEMEHTIB

24 | 5x4 |niicHui|OGYUCIUTH CyMY JIOJATHUX €JIEMEHTIB 1 KUIBKICTh BiJl’€MHHUX
CJICMEHTIB MaTPHIII

25| 3x4 | uinuit |OOYUCINTH CyMy €TIEMEHTIB MaTPHIIll, 3HAYCHHS SKUX
HaJIeXKaTh MPOMIXKKY |3, 6]

26 | 3x3 |miicHui|OOYMCIATH BU3HAYHUK MATPHITI

27 | 6x4 |niiicHui|OOYMCINTH KUIBKICTh €JIEMEHTIB, 110 MIEPEBUIITYIOTh CEPEIHE
apu(pMETHYHE BCIX €JIEMEHTIB

28 | 5x5 |mivicamiiO0YnCIUTH cepeHe apupMETHIHE €IEMEHTIB HETOJIOBHOT
JilaroHajIl MaTpulll

29 | 4x5 | ninuit |(OOYUCIUTH CyMy €JIEMEHTIB TApHUX CTOBIIIIB MATPHIIi

30 | 3x5 |nmiiicHuii| Bu3HaunTH MIHIMAJIBHHM 13 TOJATHUX €JIEMEHTIB MaTPHII

Tabnuys 13.2

BapianTu 3aB1aHb cTBOPeHHs (PYHKILII 1J151 3MiHEHHSI eJIEMEHTIB MATPHIII

Ne | Posmip| Tun InauBinyajsbHe 3aB1aHHA
Bap. MacMBY| JaHUX

1 4x3 UM |3aMIHUTH TTapH1 32 3HAUYCHHSIM (HE M0 1HACKCY) ejeMeHTH Ha 0

2 6x4 |mcHui|IloMIHITH MICIIIMH MIHIMAJILHUN 1 MAKCUMAJILHUMN €J1EMEHTH

3 Ax4 | numi |[ToMiHATH MICIISIMH €JIEMEHTH I'OJIOBHOI Ta HETOJIOBHOI
JiaroHajaei MaTpHIll

4 4x5 |ni¥icHMii|3aMIHUTH BCl B1JI’€MHI €JI€MEHTH Ha 3HAYEHHS MIHIMAaJIbHOT'O

5 | 3x5 | numi |OGUUCIUTH CyMY JOJAATHUX HEMAPHUX €JIEMEHTIB
1 3aMIHUTH KyTOB1 €JIEMEHTH MAaTPUIIl HA 110 CyMY

6 | 5x3 | uuuit |3aMiHUTH BCl HYJIbOB1 €IEMEHTH 3HAUEHHSIM MIHIMAJIbHOTO
eJIeMeHTa
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3axinuenns maoba. 13.2

Ne |Po3mip| Tun I .
pap.MacuBy| 1anux HAUBiTyaJbHE 3aBIaAHHS

7 | 5x5 | umimmit |TpaHcmoHyBaTH MaTPHIIO

8 | 3x4 |nmiiicHuii|3aMiHUTH HYJIHOB1 €IEMEHTH Ha cepeiHE apu(METUIHE
HalMEHIIIOro 1 HalOUIBIIIOTO €JIEMEHTIB

9 | 5x3 |uinmit |3aMiHMATHU BCl HEMApHI €JIEMEHTH MATPHUILIl OJAUHULISIMU

10 | 3x5 UMK |3aMIHUTH BiJI’€MHI €JIEMEHTH MaTpUIll HYJISIMH

11 | 4x6 |nificHWii|3aMiHUTH HYJISIMHU Ti €JIEMEHTH MATPHIIi, K1 O1TbIII
3a cepeHe apuMeTHaHe

12 | 5x5 i |[IoMiHATH MICIIIMH €JIEMEHTH TIEPIIOTO PSAIKa MaTPHIT
3 eJIEMEHTAMHU 11 HETOJIOBHO] J1laroHall

13 | 4x4 |niiicHui|3aMiHUTH HYJISIMU BC1 €JIEMEHTH BiJI IOYATKY
1 10 HAMOLIBIIIOTO €JIEMEHTA

14 | 3x5 |miiicHuii|3aMiHUTH HAUMEHIINI Ta HAHOIBIIUN €JIEMEHTU Ha HYJIl

15| 4x3 | mimit (OO0YHUCTUTH CyMy JAOJIaTHUX HEMApHUX €JIEMEHTIB 1 3aMIHUTH TapHi
€JICMEHTH MACHBY Ha ITI0 CYMY

16 | 6x4 |mificHui|3aMIHUTH MIHIMQJILHUAN 1 MAaKCUMaJIbHUN €J1€MEHTH
3HAYEHHSM CEPETHHOT0 apU(METHIHOTO BCIX €JIEMEHTIB

17 | 5x3 |nilicHMIi|3aMIHUTH ApHI €JI€MEHTH Ha 3HAYEHHSI HAMMEHIIOTO €J1eMEHTa

18 | 4x5 HUIMHA |3aMIHUTH TIapHI 32 3HAYCHHAM eJIeMEeHTH MaTpuill Ha ()

19 | 3x5 | mimmii [[TomiHATH MiCISIME MaKCHMAaJbHUHN €JIEMEHT 3 TIEPIIUM

20 | 5x5 |nilicHuii|PO3MICTUTH €IeMEHTH rOJIOBHOI JIlarOHal y 3BOPOTHOMY MOPSAKY

21 | 3x4 UUIMA |3aMIHUTH €JIEMEHTH KpaTH1 5 Ha 3HAUYCHHS HAaHO1IbIIOTO
eJeMeHTa

22 | 3x6 |nmiicHui|[IoMIHATH MICIIIMHU €JIEMEHTH TIEPIIOro i OCTAHHBOT'O CTOBIIIIIB

23 | 5x5 | minwmii |3aMiHUTH Ha MaKCUMaJbHE 3HAYEHHS MATPHIIl BC1 HOTO
HYJIbOB1 €JIEMEHTH

24 | 4x6 | winmii |3aMiHUTH BCl MapHi €IEMEHTH MAacHBY Ha 3HAYCHHS
OCTAaHHBOTO €JIEMEHTa MATPUII

25 | 5x4 |nmivicauii|[IoMiHATH MICIISIMH €IEMEHTH TIEPIIOTO i OCTAHHBOTO PSJIKIB

26 | 3x4 | mumit |[TomiHATH MICIIMH ABA HAHOLIBIII 32 3HAYEHHSAM €JIEMEHTH

27 | 3x3 |nmificHUi|3aMIHUTH €JIEMEHTH I'OJIOBHOI JiaroHalll MaTPHIl HA 3HAYCHHS
CEepPEAHBOTO apU(DMETHIHOTO ii CIEMEHTIB

28 | 6x4 Iri |3aMIHUTH Ha 3HAYEHHSI MIHIMAJILHOI'O €JIEMEHTA T1 €JIEMEHTH
MaTpHII, sIKI MEHIII 3a cepeHe apudmeTrine

29 | 5x3 |niiicHuiI|3aMiHUTH BiJ €MHI €JIEMEHTH B HEMAPHUX PSIAKAX MaTpUI
Ha HYJ1, @ TApHUX PsAJIKaX — HA OJMHUIII

30| 4x5 | wmwinmii |IToMiHSTH MICISIMH IBa HAWMEHII 3a 3HAYEHHIM €JIEMEHTH
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Tabnuys 13.3

BapianTu 3aB1anb crBopeHHs1 QyHKILII 1yist GOpMyBaHHSI BEKTOpa

Ne |Posmip | Tu InauBinyajibHe 3aBJaHHSA
Bap.MacHUBY| JaHUX

1 | 3x5 |nificHuit|OGUUCIUTH BEKTOP KBAAPATIB €IEMEHTIB MiHIMAIbHUX
€JIEMEHTIB CTOBIMIIIB MAaTPHIT

2 | 5x3 | numid [OGUUCIUTH BEKTOP 3 CepeaHbOAPUPMETUUHHUX EIEMEHTIB
PSAZIKIB MaTPUII

3 3x4 | piicHui|OOYUCIUTH BEKTOP K CYMH €JIEMEHTIB CTOBIIIIIB MAaTPHII],
a0COJIIOTHE 3HAUYCHHSI SIKUX He nepepuirye 10

4 | 6x4 | uimmii |OOYMCAUTH BEKTOP cepeIHbOAPU(PMETUYHUX JOJATHUX
€JIEMEHTIB PS/IKIB MaTPHIIi

5 | 4x3 |miiicanii|OOYUCIUTH BEKTOP CyM JIOJATHUX €IEMEHTIB PAIKIB MATPHUIL

6 | 5x4 | numid |OGUUCIUTU BEKTOP 3 CepeaHbOapU(PMETHUHUX JBOIUDPOBUX
€JICMEHTIB CTOBIILIIB MaTPHIII

7 | 4x6 |miiicHui|OOYMCIUTH BEKTOP CyM €JEMEHTIB HEIapHUX CTOBIILIIB MAaTPHIIL

8 | 5x5 | nummi |OGUUCIUTH BEKTOP 3 €JIEMEHTIB I'OJIOBHOI AlaroHaji MaTpHIl

9 | 3x4 |miicamii| OOYUCIUTH BEKTOP KBAAPATiB 3HAYCHb OCTAHHIX €JICMEHTIB
CTOBIIIB MATPHUIII

10 | 3x5 | minmit |OGUHCTUTH BEKTOP AOOYTKIB HETAPHUX €JIEMEHTIB CTOBIIIIIB
MaTpHuIIl

11 | 4x4 |nidicanii|OGYUCINTH BEKTOP CYM €JIEMEHTIB T'OJIOBHOI 1 HETrOJIOBHOT
JlaroHajaei MaTpuIll

12 | 6x4 | uwinuit |OOGUUCIUTH BEKTOP 3 HAUOUIBIIMX €IEMEHTIB PSAAKIB MaTPHIIL

13 | 5x3 |nilicHuii|OGUHCIUTH BEKTOP CYM MEPIINX TPHOX CIEMEHTIB CTOBIMIIIB
MaTpHuIIi

14 | 4x6 | uwinuit |OOYUCIUTH BEKTOP CyM HEMApHUX €JIEMEHTIB CTOBIIIIB MAaTPHIIL

15 | 3x5 |niiicHnil|O0YHUCINTH BEKTOP CEPEIHbOAPU(PMETUYHUX €JIEMEHTIB
CTOBIIIB MATPUIII

16 | 4x5 | mimmit |OGumcIUTH BEeKTOp A00YTKIB oqHOonMdpoBux (Big 0 10 9)
€JICMEHTIB CTOBIIIIIB MaTPHIII

17 | 4x4 |nivicauii| OOYMCIUTH BEKTOP €JIEMEHTIB HETOJIOBHOI JllaroHaji MaTpHIli

18 | 3x6 | mimmit |OGUHCIUTH BEKTOP AOOYTKIB HEHYIHOBHUX €JIEMEHTIB
CTOBIIIIIB MaTPHIIi

19 | 5x5 |niiicHni|OGYUCINTH BEKTOP CYM MOJYJIIB BiJi’€EMHHMX €JIEMEHTIB PSIKIB
MaTpHuIIi

20 | 4x6 | uumi |[OOYHCIUTH BEKTOP CEpeIHbOAPUPMETUYHUX MEPIIOTO 1
OCTAaHHBOTO €JIEMEHTIB PSJIKIB MATPHIT

21 | 3x4 |nmiicHnii|OOYHUCIUTH BEKTOP 3 HAWMEHIIINX CJIEMEHTIB CTOBIIIIB MAaTPHII

22 | 5x4 | numi [OOYHCIUTU BEKTOP CEPEIHbOAPUPDMETUYHUX TTAPHUX
€JIEMEHTIB PSAKIB MATPHIT

23 | 5x3 |miticHUi|OOYHCIUTHA BEKTOP CYM MOJYJIIB €IEMEHTIB PSAJIKIB MaTPHIL
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3axinuenns maoa. 13.3

Ne |Po3mip| Tun I .
pap.MacuBy| 1aHuX HAUBiTyaJlbHe 3aBJIaAHHS

24 | 6x4 | uimuit |OOYUCIUTH BEKTOP CEPEeIHROAPU(PMETUIHHUX MEPIIOTO i
OCTaHHBOT'O €JIECMEHTIB CTOBMIIIB MaTPHII

25 | 6x6 |miiicHu|OOYHCIUTH BEKTOP KITBKOCTEH TOJATHUX €IEMEHTIB PSIJIKIB

26 | 4x5 | uimuit |OGUUCINTH BEKTOP CyM KB3JIpaTiB €JIEMEHTIB CTOBIILIIB MATPHIIL

27 | 5x3 |miiicHuii|OOYMCIUTH BEKTOp KBaJpaTiB 3HAYEHb OCTAHHIX €JIEMCHTIB
PSAIKIB MAaTPUII

28 | 6x4 | uimuit |OGYUCIUTH BEKTOP AOOYTKIB MapHUX €IEMEHTIB HETIAPHUX
PSAIKIB MaTPHITI

29 | 5x5 |miticHnii|O0YUCINTH BEKTOP CEpPEeIHROAPU(METUIHHUX CIEMEHTIB
TOJIOBHOT 1 HETOJIOBHOI JllarOHaJIEH MaTpPHITi

30 | 6x5 | uumit [OOGUHUCIUTU BEKTOp cepelHbOAPUMETUYHUX €IIEMEHTIB

MaKCHMAaJIbHOT'O 1 MIHIMQJIbHOTO €JIEMEHTIB CTOBIIIIIB MAaTPHII
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CTBODEHHA Gi0nioTeru hyHRLIN

Meta po6oTu: HaOyTH NPAKTUYHUX HABUKIB 31 CTBOPEHHS CTATUYHOI 010J110-
Teku PyHkiiit y Visual C++ Ta nomydeHHs ii 3aronoBHoro ¢aiiaa 10 mporpaMmHux
IIPOCKTIB.

TeopeTnyHi BigOMOCTI

CtaTnyHi Ta AUHaMIYHI 6ibnioTekn dyHKLIN

BioJaiorekamu HazuBaroTh Habopu (QyHKIIN (mianporpaM) 1/a6o 00'€KTiB, 3BU-
YaifHO OpPIEHTOBAHUX HA PO3B’SI3aHHS ONIM3BKUX 32 TEMATHUKOIO 3aBIaHb. biOmioTeku €
XOPOIIKUM CHOCOOOM MOBTOPHOTO BUKOPUCTAHHS KOMAY. 3aMiCTh TOTO 100 HIOpasy pea-
J30BYBaTH OZHI 1 Ti cami PyHKITT 7151 3a0e3neueH s Ti€T Ui 1HII0T (PYHKITIOHATLHOCTI B
KO>KHOMY CTBOPIOBAaHOMY IPOEKTI, IX MOXHA CTBOPUTH OJIMH pa3 1 MOTIM BHUKIIMKATH 3
poekTiB. JIJi1 BUKOpUCTaHHS 010/110TEKH HEOOXITHO BKa3aTH KOMIUIATOPY, IO ii MOT-
PIOHO AOITYYUTH 1 BUKJIMKATH (DYHKI[IIO 3 O10/110TEKH (CKOPHUCTABIIKUChH BIIIOBIIHUM 3a-
rOJOBHUM (hailyioM), TP LIbOMY BHUXIAHHUNA TEKCT (YHKIi HE MOTPIOEH. 3 TOUKHU 30py
oprasizaliii Ta BUKOpUCTaHHS 010110TeKH OyBarOTh CTATUYHUMH 1 JMHAMIYHUMH.

CraTuuni 6i6iorexu (static library) — e naGip dyHkiii, ane He y Gpopmi Koy,
a y BKe CKOMIUILOBAaHOMY BUTIIsiAl. Daiinu cratuunux 6i6miorek C++ MarOTh po3Iu-
perns 1ib. B pe3ynbTati 3B'sI3yBaHHS 31 CTaTUUHOIO 010110TEKOI0, Mporpama J0JIydae
BCl BUKOPUCTOBYBaHI (PYHKIII1, IO 30UIBIIYE 11 po3Mip, ajie pOOUTh OLIbIIT aBTOHOMHOIO.

Junamiuni 6iomiorexn (dynamic link library — dll) 3aBantaxyrotscs onepa-
LIAHOI0 CHCTEMOIO "Ha BUMOTY' 3amyIlleHOl MporpamMu BK€ B XOJ1 ii BUKOHAHHSL.
Sxmo HeoOxinHa 010a10TEKa Bxke Oylia 3aBaHTaXKeHa B MaM'Th, TO MOBTOPHE 3aBaH-
Ta)X€HHsI He BUKOHYeThCs. [Ipu boMy oMH 1 TOM camuii HaO1p GyHKLIN YU 00'€KTIB
010;110TeKH MOKe OyTH BUKOPHUCTAHHMI OJHOYACHO KIJIbKOMa MPaIlOl0YUMU Mporpa-
MaMH, IO J03BOJISIE €PEKTUBHO BUKOPHCTOBYBATH PECYPCH OINEPATHBHOI MaM'sTi.
Juuamiuni 6161i0texu B Windows 3BU4aifHO MaroTh po3mupeHHs d11.

3aronosHi cpannu

3aroioBHi (paitsim MaroTh po3mHMpPeHHs h 1 MICTATh 3aroJIOBKH (MPOTOTHUITN)
GyHKIIIM, a TaKOX OTOJIOLIECHHS THITIB, KOHCTAHT 1 3MIHHHX 3 KIIFOYOBHM CJIOBOM
extern. IlepeBara 3arojoBHUX (ailyliB MOJSTae y TOMY, 10, KOJIM CTBOPEHO 3aroJioB-
Hui (aitn 115 o1HOTO MOYJIs (0THOTO a00 ACKIIBKOX Ccpp-GaiiiB) mporpamMmu, MOKHa
MEPEHOCUTH BC1 3p00JICHI OTOJIOMICHHS A0 1HIIO1 porpamu C++. [ boro Ciiiji mpo-
CTO 3QJTyYUTH 3aroJIOBHUI (pailsl 3a 1OMOMOTo0 JUpeKTHBH #include. 3a3Buuail s
KOXKHOTO Cpp-(paiiyia CTBOPIOETHCS BIACHUM 3ar0JIOBHUH (Daiill 3 TAKUM CaMUM 1M’ sIM 1
po3umpenHsM h. [ HaBmaku, 3Ae0UIBIIOrO JJIsi KOKHOI'O 3arojIoOBHOTO (aiiia CcTBO-
proeThest cpp-Gaii 3 peanizaiiero GyHKINH, oroiomenux y h-daiti.

3aroyoBHi (aili MOXHa PO3JUIMTH Ha CTAHAAPTHI H CTBOPIOBAHI Mporpamic-
TOM. 3aroJoBHi (pailyiv, CTBOpEH1 MPOrpaMiCTOM, 3BUYAHHO PO3MILLYIOTh Y TELl Mpo-
exty. Imena nux ¢ainiB y aupektuni #include munryThCs y MOABIMHUX Jamkax 1
3aBXKIM 3 pOo3IIMpPEHHAM h, Hantpukiaa: #include "MyBibl.h".
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AvpeKkTnBM npenpouecopa

JIMpeKTHBHM Npenpounecopa € IHCTPYKIISIMHM, 3alUcCaHUMH B TekcTi C-mpo-
rpaMu, sIKi BUKOHYIOTbCSA JO TpPAHCIAMLI mporpaMu. JIupekTHBU mpemporiecopa J10-
3BOJIIFOTh BCTABJIATH TPOTPAMHHMA KOA 3 1HIIOTO (aiiia, 3a00pOHATH TPAHCIIAIIIO
JaCTUHHU TEKCTY TOIIO. BCl AUPEKTHUBU mperpoiecopa Po3NOYNHAIOTHCS 31 3HAKY #.
[Ticns qUpeKTUB Mpenporecopa Kpamka 3 KOMOI HE CTaBHTHCS.

Haii6inp11 mommupeHi npenpouecopHi JUPEKTUBH:

#include — nomy4eHHs 10 IPOTPaMU BMICTY 3a3Ha4eHOro (haiiia;

#define — BU3HAYEHHS MaKpOCy a00 MPEMPOIIECOPHOTO iACHTH(IKATOPA;

#pragma — aii, mependadeHi peaizalliero;

#ifdef — mepeBipka BU3HAYEHOCTI 171eHTU]IKATOPA;

#ifndef — mepeBipka HEBU3HAUYCHOCTI 1JICHTU(IKATOPA;

#error — (hOpMyBaHHS TEKCTY MOBIIOMIICHHS PO MOMUJIKY MPU TPAHCIISIIIT;
Hamnpukina, o6 3agati KOHCTaHTY n 31 3HadeHHsM 10 ¢l HanucaTu TUPEKTUBY

#define n 10
[{st nupeKkTHUBa € aHAJIOTOM TaKOi IHCTPYKIIii const int n = 10;

BigMiHHOCTI MOJSATAIOTH Y TOMY, I11O:

1) mpy BUKOPUCTaHHI KOHCTaHTH 1AM’ ATh I1Jl KOHCTAHTHY 3MIHHY BUAUISIETh-
csl, @ P BUKOPUCTAaHHI JUPEKTUBU — Hi;

2) npy BUKOPHUCTAHHI JUPEKTHBU HE BUKOHYETBHCS IMEpPEBIpKa TUIYy 3HAYEHHS,
10 MOXE CIIPUYMHUTH TOMWIKH y MIpOTpami;

3) Tum 3HAaYEHHS N TIPU BUKOPUCTAHHI AUPEKTUBU BU3HAYAETHCSI ABTOMATHYHO,
TOOTO, SIKIIO y IIPOTpaMi € CyTTEBUM, 1100 n Maia Tun unsigned short, 3poOutu 11e
3a IONIOMOTOK0 JUPEKTUBU HEMOKIIUBO.

OTxe, BAKOPUCTaHHS TUPEKTUBH #define y C++ 6e3 0co0IMBOi HA TE TOTpEOH
€ HeOaKaHUM.

JupextuBa #include nonyyae 10 TEKCTY IPOrpaMu BMICT 3a3Ha4eHOro (Qaiina.
[{s mupexTBa NIUPOKO BUKOPUCTOBYETHCS IS JOJYUYECHHS JI0 MPOrpaM 3arojgoBHUX
¢aiiniB 610morek. [Ipu yoMy iMeHa 3arosioBHUX (ailiIiB cTaHAApPTHUX 010J110TEK 3a-
3BUYAil 3aIIUCYIOTh Y KyTOBHX JYy>KKaX, a BIaCHUX O10/110TEK — y JIanKax, HalpuKJIa;

#include "MyBibl.h"

#include <math.h>

Jis TUpeKTUBH #pragma 3aJeKUTh Bl KOHKPETHOI peaizalii kommiasaropa. Ls
JTUPEKTUBA JJO3BOJISIE BUAABATH KOMIISTOPY Pi3HI IHCTPYKIIII.

HupexktuBa #if Ta ii mommdikami #ifdef, #ifndef paszom 3 mupekTHBamMu
#else, #endif, #elif n03BOMAIOTH OpraHi3yBaTU YMOBHE OIPAIIOBAaHHS TEKCTY IMPO-
rpamu. [Ipu BUKOpUCTaHHI ITUX 3aC001B KOMITLITIOETHCS HE BECh TEKCT, a JIUIIE T1 HOTO
YaCTHHHU, SIKI BUOMPAIOTHCA 32 JIOTIOMOTOK0 BUIIICHABEICHUX AUPEKTUB. ['0JI0BHA 11€s
MOJISITaE Yy TOMY, IO, SIKIIO BUpa3, KWW PO3MIIICHO TICIs TUpEKTUB #if, #ifdef,
#ifndef BUSBUTBLCSA ICTUHHHUM, TO Oy/i€ CKOMIIBOBAHO KOJI, PO3MIIIEHUA MIXK OJTHI-
€10 3 IUX TPbOX JTUPEKTUB Ta TUPEKTUBOIO #endif, iHakIe ek ko Oyae onmyieHu.
HupextuBa #endif BUKOpUCTOBYETHCS AJid MO3HAUYECHHS 3aKiHYeHHs Onoka #if. [lu-
PEKTUBY #else MOHA BUKOPUCTOBYBATH 3 KOKHOIO 13 HAaBEJACHUX BHIIE TUPECKTUB
JUISl HAJIJaHHS aJIbTEPHATUBHOTO BapiaHTa KOMITUISIII.
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JlupekTuBa #error 103BOJISE 33aBaTU TEKCT JIarHOCTUYHOTO MOBIJOMJICHHS,
SIK€ BUBOJMUTHCS IIPU BUSBICHHI TOMUJIOK. 32 HasIBHOCTI I[i€1 AUPEKTUBH BIIOOPaXKy-
€THCS 3aJIaHe TTOBIJJOMJICHHS 1 HOMEp psJIKa.

MocnipoBHICTL CTBOPEHHA CTaTMYHOI OibnioTteku 3 LIB-channom

1) JIast CTBOpEHHS MPOEKTY CTaTUYHOI Oi0JI0TEKH CIIiJi BUKOHATH KOMAaHIy
Daiin / Cozoame / [Ipoexm (abo HatucHytH KiaBimi Ctrl+Shift+N). V niBiii yacTuni
J1aJIOrOBOr0 BiKHA PO3TOpPHYTH Ycmanoenennsie wiabnonwsl | Visual C++ / Win32, a B
IEHTPaJIbHIN YacTHHI BikHA BHOpaTu KowuconvHoe npunodicenue Win32. Y 1boMy Xk
BIKHI 3amucaTH iM’s poekTy, Hanmpukiag MyBibl, 3a nonomoroto knonku O630p BU-
OpaTtu HEOOXITHY TeKy sl 30epiraHHs MPOEeKTy 1 HATUCHYTH KHOTIKY OK.

2) Y pianoroBomy BikHi Macmep npunosicenuti Win32 HaTHCHYTH KHOTIKY /lanee,
a Toai BuOpatu mns nosiss Tun npunodcenus 3HaueHHss Cmamuueckas oubauomexa i
Ui TIoJis J{ononnumenvhbie napamempsl BAMKHYTH TIpariopels /Ipedxomnuauposan-
Hblll 3a2071060K. HaTUCHYTH KHOTNIKY [ 0m0860.

-
Macrep npunomersnit Win32 - MyBibl |M

MapamMeTpbl NPUIOXKEHNS

Obzop TUN NPUNOXKEHNA: NobasuTe oblume daitnsl 3aronoska ana:
MapaMeTpbl MPUNKEHUA () Opunoxxerime Windows
() KoHconbHoe npunokeHie ["] BubnuoTexa MFC

() BubnuoTeka DLL

(®) CtaTndeckas bubnuoTexa

JononHUTensHbIe NapaMeTpo!:

[] NpeasaputensHo ckommmnnposaHHsit
3aronosoK

| l < Haszaa | - | loToBo H OTmeHa |

3) Jlns ctBopeHHs (haiina 3arojioBKa BiIKPUTH KOHTEKCTHE MEHIO Ha iIMEHI Mpo-
exty MyBibl, a Toni B moni Obospesamens pewienuti Budpatu /Jobasums / Cozoame
anemenm. Y MAJIOTOBOMY BiKHI JJobasneHue HO8020 dneMenma B MBI YaCTHHI Y PO3-
aim Visual C++ BuOpatu Koo, a LeHTpalbHIld 4acTHHI — 3acono6ounvlil gatin (.h).
Bkazatu iM’s1 1711 3arosioBka ¢aitna, Hanpukiag MyBibl.h, 1 Hatucayt kHonky /[oba-
gumo. I1icist bOTO 3’SBUTHCS BIKHO TTOPOKHBOTO 3ar0JIOBHOTO (haiiyia, B IKOMY CIIJ
BIIMCATH MPOTOTUIN (DYHKIIIH Ta 1HII HEOOXITHI OTOJIOIICHHS, HAPUKJIIA]] TaKi:

#ifndef MyBiblH

#define MyBiblH

#define m 5

#define n 8

const double Pi = 3.14159;
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// OronoweHHs TuniB matr (“maTpuus”) i vect (“BekTop”)

typedef long double matr[m][n], vect[m];

// OronoweHHA NpOTOTUNiB QyHKUiN

void elem Matr(matr a);

void elem Vect(matr a, vect v);

int G(matr a);

#endif

4) Jlns cTBOpeHHS (haiiyia peanizarii ¢jia BIIKpUTH KOHTEKCTHE MEHIO Ha IMEHI
npoekty MyBibl 1 B noni Ob6o3zpesamensv pewenuti Bubpatu [Jobasums / Coz0amo
anemenm. Y J1ajJorOBOMY BikHI /[obasneHue HO8020 31emeHma B J1B1M YaCTHHI BIKHA
y po3auti Visual C++ BuOpatu Koo, a B ueHTpaibHIA vacTuHi BUOpatu @aiin C++
(.cpp). Bkazaru im’st (haiina, nanpukinax MyBibl.cpp, 1 HatucHyTH KHOTIKY /[0o6a-
gumy. Ilicis bOro 3’sIBUTHCS BIKHO MOPOKHBOTO cpp-(aiisia, B IKOMY CIIiJl BOHCATH
porpamMHuil Ko peanizaiii orojomennx y MyBibl.h dynkiiii:

#include "MyBibl.h"
#include <math.h> // HonyveHHa mamemamuyHol 616a10meKku
// Bu3Ha4yeHHA ¢yHKUii ob4yucneHHA enemeHmiB mampuyi
void elem Matr( matr a)
{ for (int i=0; i<m; i++)

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

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

}

// Bu3HayeHHA PyHKUlil ob4yucneHHA enemeHmiB Bekmopa
// AK cmoBnya 3 MAKCuMasnbHOW CyMol enemeHmiB
void elem Vect(matr a, vect v)
{ double x[n];
for (int j=0@; j<n; j++)
{ x[J]=0;
for (int i=@; i<m; i++) x[jl+=a[i][]];
}
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]=a[i][ind];
}
// 064ucneHHA Kinbkocmi AodamHux enemeHmiB mampuuyi
int G (matr a)
{ int kol=0, i, j;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
if (a[i][]j]>0) kol++;
return kol ;

}

5) s koMmissiii craTiaHOT 610TI0TEKH CITiji BUKOHATH KoMaHy [locmpoenue |
TIlocmpoums pewenue (a06o Hatucuytu [F7]). B pe3ynbrati Oyjae cTBOpeHa cTaTHYHA
oi6morexa MyBibl.lib, sxy Mo)xHa BUKOPHCTOBYBATH IHIIUMH ITPOTPAMaAMH.
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6) 1o cTBOpUTH KOHCONBHUI MporpamMHmii mpoekT LbBibl, B sikomy OynyTh
BUKOPHCTOBYBAaTHCh (PpyHKIIT 3 0i0morekn MyBibl.lib ciix Bukonatu taki mii:

- xoMauny Datin / Cozoams / Ilpoexm / Konconvnoe npunosxcenue Win32;

— BIIKCATU IM’s poeKTy, Hanpukiaag LbBibl. 3a morpedbu Bubopy BiacHoi Te-
KU 71 30epiranHs IpOeKTy MOXHa CKOPUCTATHCh KHOMIKOI0 O630p. Hatucuyt OK;

— y aianoroBoMy BikHI Macmep npunoscenuti Win32, mo 3’ SBUThCS, CIIOYATKY
HATHCHYTH KHOTIKY /[anee, a TOMI BKa3aTH s IO 1un npunodxcenuss MyHKT Kouco-
JIbHOEe npunodiceHue, a Uil Mons /lonorHumenvHvle napamempuvl 3HATA TMO3HAUKY
Ilpeoxomnunuposannsiii 3a2on06ok. Hatucuytu I omoso.

[Ticast poro 3’sIBUTHCS BIKHO Cpp-(daiiiia MpoeKTy, IS SIKOTO CIiJ CTBOPUTU
MOCHJIAHHSI Ha po3MiIieHHs (aiimiB cratuanoi 6i0morekn MyBibl (mus. . 8 ... 11).

7) Jlns 3pydHOCTI AOUIIBHO CKoIitoBatd Tpu HeoOximHi daimm (MyBibl.lib,
MyBibl.h Ta MyBibl.cpp) no texu ocHoBHOTO NIpoekTy LbBibl/LbBibl. Came Tak mo-
Jy4aloThCs 0 CTBOPIOBAHUX MPOEKTIB 010J110TeKH CTBOpeHi paHimt. Ciij 3a3HaYUTH,
[0 J0 IIbOT0 JBO€ 3 nux (Qaitmp Oynu po3mimieHi B teui MyBibl/MyBibl, a ogun
daitn — B MyBibl/Debug. I, skimo He BUKOHATH Take KOIMiFOBaHHS, TO B HACTYITHOMY
n. 8 ciig Oyne BuOparu Teky MyBibl/MyBibl, a B . 9 — reky MyBibl/Debug. Ane
P [IOMY Ci Oyab-sIKi 3MiHEHHS y (¢ainax 0610110TeKH 3A1MCHIOBATH HE B CKOIIi-
MoBanux (paitnax, a B "opuriHani" 610J10TeKd 3 00OB’SI3KOBOIO MEPEKOMITUISINIELO 1
MEePEKOMIFOBAaHHSM 3a3HAYEHUX TPHOX (DaiIiB.

8) Jlns 3a3HaucHHS Micid po3MimieHHs 0i0morekn MyBIbl ¢ y BikoHIti O6o3-
pesamenv peutenuil (SKIIO BOHO 3akpute, HatucHytH Ctrl+w,S) Ha iMCHI IPOCKTY
LbBibl HatrcHyTH npaBy KHONIKY MUIIII 1 BUOPATH 3 KOHTEKCTHOTO MeHI0 Cgoticmaa.

(C'rpanuum coicTs Lb8ibl i 2 l&
KoHdurypauua: [Ax'msnaa (Debug) v] Mnatdopma: lAKTMBHaR (Win32}) '] [ Auncnetyep KoHGUrypaumi... J
O6wue ceoicTea -
4 CBOICTBa KOHOUrypauuu Pa3pewaTb cCblNKkKM #using <HM3MEHWUTE.. >
OBwue ®oph Bl
Otnagka Noad AONOAHMATENbHBIE KATAN0TM BRAIOYIEMBIX daitnos IM
Ratanoru VC++ OTKA SR me e e
4 CfCH Ypos =) L?i‘ li’ ILI i
il =-
ATUMKU3ELUA Mo L
Mpenpouyeccop Uend =
CospaHue Koaa Z 5
AsbIK
MNpeagapuTENbHO OTKO
Boixoable daiine! YHacne[0BaHHbIE SHAYEHMA:
WHdopmauma ob ucxo,
JononHuTenbHo
KomaHaHasa cTpoka
KOoMNOHOBLMUK
WHCTRYMEHT maHudecTa
FeHepaTtop XML-gOKyMeEHT -
> MHdopmauua ob ucxogHo
CoBbiTUA NOCTPOEHNA [V] HacneaosaTe OT POAUTENA MAKM OT SHAYEHWI NO YMONYAHWIO ANA NPOEK l Makpocb!>>
HacTpausaemelit 3Tan noq
[ OK l I OTtmeHa l
Dononuy
Onpeges — r r ~ -
< I » YK338HWA HECKOMbKMX SHEYEHWI MCNONb3YETCA TouKa C 3anaton.  (/I[nyTe]) |

[ OK H OTMmeHa ‘ R I

VY mianoroBomy BikHiI Cmparuysl ceoticme LbBibl Bubpatu Ceoticmea koughu-
eypayuu / C/C++ / Obwue / JlononHumenvusle Kamaioeu 8KI0YaAemMblx Qatiios, po3-
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KpHTH:anCOK(KHonKa[:b,HaTHCHyTH:KHonKy|[:ji,BH6paH1TeKyi33aron03HHM
daiiiom 610mioTekn (KO OyJ0 BUKOHAHO KOMitOBaHHS (aimiB y M. 7 — TeKy
LbBibl/LbBibl, a sxmio i — Teky MyBibl/MyBibl).

9) V upoMy camoMy BikHi riepeiitu 3 kareropii C/C++ 1o kareropii Komnonog-
wuk | O6wue / lononnumensivle kamanoau 6ubnuomex, PO3KPUTH CIHCOK (KHomKa [7),
HATHCHYTH KHOIKY | i BuGpaty Teky i3 daitnom GiGmioreks MyBibLlib (sxmo y 1. 7
daitmum Oyso ckomiioBaHo — Teky LbBibl/LbBibl, a sxio wi — MyBibl/Debug).

10) IMepetiti 1o xateropii Komnonoswux / Beoo / J[ononrnumenshvle 3a8uc-
Mocmu, POSKPUTH CIHCOK (kHomka |v) i Brmcatn im’s daiina 6i6mioTexkn —
MyBibl.lib. Hatucaytu xnonku Ilpumenums i OK.

11) SIxmio micis BKa3aHWX KPOKIB y BikHI OOo3pesamenty peuteruti y PO3ILITI
3azonosounvie gatinet e 3’siBuBcs (aitn MyBibl.h Tta y po3nin @atiner ucxoonozo
kooa — ¢aitr MyBibl.cpp, To X MOXHa JOJYYHTH B TaKH# CIIOCIO: HATUCHYTH Ipa-
BOIO KHOIKOIO MHUIII Ha 3ae010680unble hatiivl Ta BUKOHATH KOMAaHIy KOHTEKCTHOTO
MeHio /Jobasumb | Cywecmeyiowuii snemenm, Budpabmu ¢aitn MyBibl.h. Ananori-
YHO MOXHa J0ayuuTu (daiin MyBibl.cpp no po3ainy @aiinel ucxoonozo kooa.

12) Tenep ¢ynkuii 3 6Giomiorekm MyBibl MoxHa BUKIMKATH B Iporpami
npoekty LbBibl. Jliig uporo 3minutu BMicT (aitia LbBibl.cpp Ha Takwmii Kox:

#include "MyBibl.h"
#include <iostream>
#include <iomanip> // 0na BukopucmaHHA maHinyasmopa setprecision
using namespace std;

int _tmain(int argc, _TCHAR* argv[])
{ setlocale(0,".1251");
int i,j; matr a; vect x;
elem Matr(a);
cout<<"\nMaTpuua: "<<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 (cTOBMEeUb 3 MaKCUMA/JIbHOW CYMOW eneMeHTiB):"<<endl;
for (i=0; i<m; i++) cout<< fixed << setprecision(2) <<x[i]<<"\n";
cout<<"\nKinbkicTb AofAaTHUX enemeHTiB MaTpuui: "<<G(a)<<endl;
system("pause>>void");

return 0;

PesynpTaTu pobotu:

m.89 —0.08 —0.78 -1.8% —4.21 -12.01
S N A m.89 m.19 -0.39 -1.16 -2 .40
2.52 4.89 m.?1 m.35 -0.13 -m.72
1.87 0.14 2.10 0n.94 m.47 0.0%
e s s § 2.80 —-3.21 1.68 0.%6 0.56

KiabKicTbh NONATHMX EAEMEHTIE maTpuui: 22
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Mpuknag cTBOpeHHA 6ibnioTekn hyHKL N
| BUKOPUCTaHHA Il PYHKLiIN B OCHOBHIN nporpami

3aBaaHHsA. CtBopuTH 0i0TI0TEKY 3 TphoMa (DYHKITISIME JUIS peatizaliii Takux 3a/1au:
1) oGuMCIICHHS €IEMEHTIB MaTPHIIl @ PO3MIPHICTIO 8x8 3a popMyI010

. . 4
L i/(ﬂﬂj ~3.7(i+j), sa sin(i+j)>0;
i,j =

7i+1
nsin®(i— j), 3a sin(i+j)<O0;
2) oOuKciIeHHST BeKTOopa (0JTHOBUMIPHOTO MAaCHBY), €JIEMEHTH SKOTO € CyMaMH
€JICMEHTIB BIJIMOBIIHUX PSAIKIB MaTPHIIi a;

3) momryk eneMeHTa MaTpHlll a, HaWOUIbIl HAOJUKEHOIO JI0 3HAUYCHHS Cepe/l-
HBOT'O apU(PMETUYHOTO €JIEMEHTIB MaTPHIIi d.

Pos3é’siz0k. TlocnmimoBHICTS CTBOPEHHS cTatudHOi 0i0mioTeku 3 MyBibl.lib gu-
BUCH Y BIJIMIOBITHOMY IMyHKT1 TEOPETUUHUX BIIOMOCTEH 11i€1 1a60paTOpHOT pOOOTH.
VY ¢aitmi MyBibl.h cnin Hanucati noTpiOH1 OroJIOMEHHS i 3ar0JI0BKH (PYHKIIIH.

#ifndef MyBiblH
#define MyBiblH
#define k 8
#define Pi 3.1415
// 0z2onouweHHA muniB matr (“mampuuys”) 1 vekt (“Bekmop™)
typedef long double matr[k][k], vekt[k];
// 02on0ueHHA npomomuniB ¢yHKyil
void elem Matr( matr c);
void elem Vect(matr c, vekt v);
double G(matr c);
#endif
VY daiini MyBibl.cpp nponucati Bu3HaueHHs QyHKITIH, TPOTOTUIH SIKHX PO3-
mitieHo y gaiini MyBibl.h.

#include "MyBibl.h"
#include <math.h> // HonyyeHHa mamemamuyHol 616a10meKku
// Bu3Ha4yeHHA @QyHKUil ob4yucneHHA enemeHmiB mampuyi
void elem Matr( matr c)
{ for(int i=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+]);
else c[i][j] = Pi*pow( sin(double(i-j)),3);
}
// Bu3HayeHHA ¢yHKUiil ob4yucneHHA enemeHmiB Bexkmopa
void elem Vect(matr c, vekt v)
{ for(int i=0; i<k; i++)
{ v[i]=0;
for(int j=0; j<k; j++) v[il]+=c[i][]];
}}
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// Mouwyk Halibnux4o20 enemeHma 00 CepedHbO20 apuPmemuyHO2o
double G (matr c)
{ int ni=0, nj=0, i, Jj; double sr=0;
for (i=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[ni][nj]))
{ ni=i; nj=J; }

return c[ni][nj] ;

['onoBHUM ¢ailm NpoexTy:
#include "MyBibl.h"
#include <iostream>
#include <clocale>
#include <iomanip> // 0na BukopucmaHHs maHinynsmopa setprecision
using namespace std;

int _tmain(int argc, _TCHAR* argv[])
{ setlocale(@,".1251");
int 1i,73;
matr a; vekt x;
elem Matr( a);
cout<<"\nMaTpuua: "<<endl;
for (i=0; i<k; i++)
{ for (j=0; j<k; j++) cout<< fixed << setprecision(2) <<a[i][jl<<"\t";
cout << endl;
}
elem Vect(a, x);
cout<<"\nBekTop: "<<endl;
for (i=0; i<k; i++) cout<< fixed << setprecision(2) <<x[i]<<"\t";
cout << endl;
cout<<"\nCkanapHe 3HayeHHA: "<<G(a)<<endl;
system("pause>>void");
return 0;

PesynpraTi poOOTH KOHCOJBHOTO JA0JaTKa:

2.65 3.50 4.90 1.36
-5.68 =7.48 -2.36 —0. Mo
—2.63 m. 0o o —2.36
2.36 1.87 0. [ —-18.67
o.01 2.36 20,97 -22.51
1 —22.95 -24.73 -26.30
-24.61 -26.68 -28B.47 2.36
-28.32 -30.40 -1.36 o.01

—42.72 -V2.11 -65.20 -68.7V1

KAaAApPHE 3HA4YeHHA:= —7.63
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MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) Ilo sBast0TH cOOOI0 Oi0TioTeKM PyHKIIIH CH+?

2) Slke mpu3HAYEHHS 3aroJIOBHUX (haiiiB?

3) 1o 3anmcyroTh y (aiinax peanizamii?

4) Jlnst yoro y moBi C++ BHKOPHUCTOBYIOTh TUPEKTHBHU mpernporecopa? Ha-
3BIThH BijjoMi Bam 1HpeKTHBH.

5) 3a 10moMoror0 SKOi IUPEKTHBH JOJIY4al0Th 3ar0JI0BHI (aitim?

IlabopaTtopHe 3aBAaHHSA

1) V npoTtokoJii 1ab0opaTopHOi poOOTH JaTH BiAMOBI I HA KOHTPOJIBHI TATAHHS.
2) YV npotokoti 1abopaTopHOi poOOTH Hamucatd MOBor0 C++ MporpaMHUN KO

3arojloBHOro (aitna 1 Qaitna peamzarmii 610710TeKH 3 TpbOMa (QYHKIISIMH IS
PO3B’sI3aHHs 3aBJaHb, MOJAaHUX B Ta0. 14.1 BIANMOBIAHO /10 1HIUBIAYaILHOTO BapiaHTA.
Hanucatu nporpaMHuii Ko OCHOBHOI MPOTpaMu 3 JTOJIYYEHHSIM HamMcaHoi 01010Te-
KM, BUKJIMKOM 1i (DYHKIIIH 1 BABEJICHHSIM PE3YJIbTaTiB O0YUCIICHD.

3) CtBopuTH Ha KOoMIT'10Tepi B cepepoBuii Visual C++ BaacHy cTratndHy 010-

JOTEKY 3 pO3pOOJEHUMH Y 1. 2 TpboMa (HYHKIISIMU Ta MPOTPAMHUNA MPOEKT 3 1l J10-
Jy4EHHSIM. 3aHECTH Pe3yJbTaTh 00UMCIIEHB A0 MPOTOKOITY.

Tabnuysa 14.1
BapianTu 3aBaaHb AJ151 CTBOPEeHHA 0i01i0TeKH

Ne .
Bap. InauBinyaabHe 3aBJaHHA
1 |1) OGuucnuTy eneMeHTH MaTpHIIi po3MipoM 8x3 3a HoOpMYJIOKO:

J+1.5

2) OOYUCHIUTH €IEMEHTH BEKTOpA SIK CYMHU €JIEMEHTIB CTOBIILIIB MATPULIL.

3) 3HaueHHs pi3HULI MK a0COMIOTHUMHU 3HAYEHHSIMHU MaKCUMaJIbHOTO
Ta MiHIMaJILHOTO €JICMEHTIB MaTPHIT

i-5 .
ay =(sin2i+cos2 j)JTl +7,45tg£ ! > j

1) OGuucnuTu eneMeHTH MaTpHIll po3mipoM 4x6 3a hopmMyIor:
o e
a; =In*(7.3i— j+8)-—
j+1
2) O0YuCIUTH €IEMEHTH BEKTOpa SIK cepeHe apudMeTHUHEe PSAKIB MATPHIIL.
3) 3HavyeHHsS CyMH JTOJIATHUX €JIEMEHTIB MaTPHII

1) O6uucnuTH eIeMEeHTH MaTpHIll po3MipoM 6x6 3a hopMyJioro:

N
& :(—%J — 0!

2) OOYUCIUTH €IEMEHTH BEKTOpa SIK MaKCUMaJIbHI €JIEMEHTIB PSAAKIB MaTPHIIL.
3) 3HadeHHs cepeHbOT0 apU(PMETUYHOTO €JIEMEHTIB MaTPHIIi
3 MAPHUMU 1HIEKCaMU
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IIpooosowcenus maon. 14.1

InauBinyajbHe 3aBJaHHA

1) OGuucnuTH eneMEeHTH MaTPHIl po3MipoM 7x7 3a GOpMyIIOL0:
)
a; =e125— [ctg(i + j —50.5)
2) O0UUCTUTH €TIEMEHTH BEKTOpa SIK CYMHU €JIEMEHTIB T'OJIOBHOI Ta HETOJIOBHOT
JiaroHajaei MaTpHILl.
3) 3HaueHHs 1OOYTKY HEHYJILOBUX €JIEMEHTIB MAaTPUIIi

1) OGuucnuTH eneMeHTH MaTPHIl po3MipoM 5x7 3a GOpMYIIOL0:

|
2 e'
a=| = |19
3J+15 3]+9
2) O6UUCTUTH €IEMEHTH BEKTOpa SIK CTOBIIEIIb MAaTPHIIl 3 MAKCUMAJIbHUM

€JIEMEHTOM.
3) 3HaueHHs 100YTKY €JE€MEHTIB HErOJIOBHOI JlaroHa i MaTpHIll

1) OGuucnuTH eIeMEeHTH MaTPHIIl po3MipoM 7x6 3a hopMyIIor0:
. i+]
a. — i +Cos(ecos(ij—1.5))
"olBi+j+1
2) O0YUCHUTH €IEMEHTH BEKTOpA SIK CEpeIHE apu(PMETUUHE CTOBIILIIB MATPHIII.
3) 3HadyeHHsI CyMU MOAYJIIB Bi/I’€MHHUX €JIEMEHTIB MaTPUI

1) OGuucnuTu eneMeHTH MaTpHIll po3MipoM 8x7 3a GOpMyIIOI0:

2, sin(i+j+1.5) i
;= cos (|+1'.5) NEE
2.5+ ]

2) OOUUCITUTH €IIEMEHTH BEKTOPA K PSI0K MATPHUI 3 MiHIMAJIBHUM €JIEMCHTOM.
3) 3HaueHHs KUJIBKOCTI JOJIaTHUX €JIEMEHTIB MaTPHIll, MEHIITUX 5-TH

1) O6uucIuTH eIeMEHTH MaTPUIll PO3MipoM 7x7 3a GOpMYJIOIO:
a;=lg*(i+j+1.2)-05
2) OOUHCIUTH €IIEMEHTH BEKTOPA SIK CYMH €JIEMEHTIB PSIIKIB MATPHIIl 3 TAPHUMH

1HIEKCAMH CTOBIILIB.
3) 3HaueHHs cepeqHbOapPU(PMETUIHOTO €JIEMEHTIB T'OJIOBHOI JIlarOHAaJl MaTPHIT

1) OGuucnuTH eneMEeHTH MaTPHIIl pO3MiIpoM 8x5 3a HOPMYIIOI0:
(-1.3)"*!

lg(i+ j+0.2)

2) O0YKCIIMTH €JIEMEHTH BEKTOPA SIK CepeiHe apu(METHYHE TOTaTHUX
€JIEMEHTIB PSAKIB MATPHLII.

3) 3HaueHHs MIHIMAJILHOTO JI0JJATHOTO €JIEMEHTa MaTpHIIl

a; =(sini-In(j+1.2))° -

10

1) O6uucnuTH eIeMEHTH MaTPUIll po3MipoM 8x5 3a GopMyJioro:
; =cos(2i+ J)Ig(i+5j+0.3)

2) O0YHCIUTH BEKTOP SIK CYMH BiJl’€EMHHX €JIEMEHTIB CTOBIILIIB MATPHII.
3) 3HaueHHs KIJIbKOCTI €JIeMEHTIB MaTpHIl, OUTbIIuX 3a 1




CTBOpEHHS GiBMioTeKN YHKLIiN 57

IIpooosowcenus maon. 14.1

Bap.

InauBinyajbHe 3aBJaHHA

11

1) OGuucnuTH eIeMEHTH MaTPHIl pO3MipoM 5x5 3a HOpMYIIOL0:
g =ctg@Bi+2j+5)+In(i+2j+2)

2) OGUUCIUTH EIEMEHTH BEKTOPA SIK KBaJIPAaTH EIEMEHTIB HETOJIOBHOI AiaroHai
MaTpHII.

3) Cyma HaliMEHIIIOTO Ta HallOUIBIIOTO €JEeMEHTIB MAaTPHUIl

12

1) O6uncnuTH eIeMEHTH MaTPHIll po3MipoM 4x7 3a GOpMYJIOIO:
+2)+2 N
=In ezl—_J + (0.5|)j+l
2) O0UHCINTH eIEMEHTH BEKTOPa SIK PSIOK MAaTPHUIIl 3 MAKCUMAITbHIM
€JIEMEHTOM.
3) 3HaueHHsI cepeHBOr0 apU(PMETUYHOTO €JIEMEHTIB JIPYTOT0 PsiIKa MAaTPUIL

ij

13

1) OGuucnuTu eneMEeHTH MaTPUIIl po3MipoM 6x5 3a HOpMyIIOI0:
a; =3/lgli2 + j2 +2.5)(i—2.5)
2) O0YUCHIUTH €IEMEHTH BEKTOpA SIK CepeHE apu(PMETUUHE €IEMEHTIB IPYroro

Ta OCTAHHBOT'O CTOBIILIIB MATPHIII.
3) 3nadeHHs TOOYTKY €JIEMEHTIB MAaTPHII 31 3HAYCHHSIM MeHIM 3a 10

14

1) OGuucnuTu eneMeHTH MaTpUIll po3MipoM 8x4 3a hopMyIIok0:

. 21— J+7
ctgi—j+7)+I
M=1=D g[iz— j?+11.2

J, npu | #lI
ij
In4(i + +2.3), npu | =1
2) O0YHCIIUTH eJIEMEHTH BEKTOPA SIK PI3HUII €IEMEHTIB TEPILIOro Ta TPEThOTO
CTOBIIIIB MATPHIII.
3) 3HadeHHs KUIbKOCTI €JIE€MEHTIB 31 3HAUEHHSIM OUIBIINM 32 CEpEIHE
apu(pMETUYHE €IEMEHTIB MaTPHIIi

15

1) OGuucnuTH e1eMEeHTH MaTPHIIl pO3MipoM 6x6 3a HOpMyIIOI0:
a; =sin(i+j-7.2)°In(9.2i - j+7.2)
2) OOUUCTUTH EIIEMEHTH BEKTOPA SIK CKAIISIPHUM JTOOYTOK €JIEMEHTIB PSIKIB

MaTpULl Ha OCTaHHI CTOBIELb.
3) 3HaueHHS MaKCUMAaJIbHOTO €JIEMEHTA I'0JIOBHOI JliaroHalll MaTpPHIIi.

16

1) O6uucnuTH eIeMEHTH MaTpulll po3MipoM 8x6 3a GOopMyJIOLO:
_ i+ ] i—j+6.2
a, =(~1.3) "1 In(3 162
2) OOUUCIUTH €IIEMEHTH BEKTOPA SIK CepeIHE apu(METHUYHE €JIEMEHTIB TEPIIIOTo

Ta OCTAaHHBOTO PAJIKIB MATPHILL.
3) 3HaueHHs MaKCUMaJIbHOTO BiJI'€MHOTO €JIEMEHTA MAaTPHIII

17

1) O6uucauTH eIeMEHTH MaTPUIll PO3MIPOM D% 7 3a (OPMYJIOIO:
g; =tan(j —4i+0.5) +1g9(3i+2j+2)

2) O0YHCIIUTH BEKTOP SIK PSIJIOK 3 MIHIMAJIBLHOIO CYMOIO €JIEMEHTIB MaTPHIII.
3) 3HaueHHS KiJIbKOCTI €JIEMEHTIB MaTpPHIIi, a0COIFOTHE 3HAYCHHS SKUX MEHIIe |
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18

1) OGuucnuTH eneMEeHTH MaTPHIl po3MipoM 5x8 3a HOpMyIIOL0:
30Qi L i i
a;=In"Oi+j+l)—e
2) OOGUHCIIUTH EIEMEHTH BEKTOPA SIK CTOBIICI[h MATPHIIi 3 MIHIMAJIBHOK CYMOIO

CJIEMEHTIB.
3) Cyma eneMeHTIB MaTpHIll

19

1) OGuucnuTH eneMEeHTH MaTPHIl po3MipoM 8x7 3a GOpMyIIOL0:
—(<i V)7 o acos(i+i)
a; =(sin(7+i)) " +e
2) O0YHUCIUTH €IEMEHTH BEKTOpa SIK CYMHU €JI€MEHTIB CTOBIILIB MAaTPHIIL,

3HAYEHHS SAKUX OubIe 3a 10.
3) 3HaueHHs cepeTHLOAPU(PMETUYHOTO €JIEMEHTIB OCTAHHBOTO PSIIKA MATPHIT

20

1) O6uucnuTH eIeMEHTH MaTpUIll po3MipoM 8x8 3a GopMyJI0IO:
7+i

a; =1lg| e’ |- tg(j +1)|

2) OOUHCINTH SIIEMEHTH BEKTOpA SIK CKASIPHHIA JOOYTOK PSAKIB MAaTPHII Ha
JOPYTUNA CTOBIENb.
3) 3HaueHHs 100YTKY €JIEeMEHTIB OCTAHHBOI'O CTOBMIISI MAaTPHIIi

21

1) O6uucnuTH eIeMEHTH MaTpUIll po3MipoM 8x5 3a GopMyIIoIO:
lg(i — j)+cos(7i— j), mpm i> j
a; = i
In(j—i+7)—e!™ mpu i< |
2) OOUUCITUTH EIIEMEHTH BEKTOPA SIK HAMOUTBIII 32 MOAYJIEM SJIEMEHTH PSIKIB.
3) 3HayeHHS CyMHM €JIEMEHTIB MaTPHUIIi 31 3HAYECHHSIM OUIHIITNUM
3a cepeliHE apu(PMEeTHUHE €JIEMEHTIB

22

1) OGuucnuTH eneMeHTH MaTPHIll po3MipoM 7x7 3a hopMyIIor0:

a :[%jl —sin(e”)

2) OOUUCITUTH €IIEMEHTH BEKTOPA K CKAJIIPHUI J0OYTOK €IEMEHTIB CTOBIIIIIB
MaTpHIll Ha TIEPIIHIA PSIJIOK.
3) 3HaveHHs KIJTbKOCTI BiJI'EMHUX €JIEMEHTIB Y EPIINX TPHOX PsIIKAX MATPHUIIL

23

1) OGUHCIUTH EIEMEHTH MAaTPHIN PO3MIpoM 85 3a hopMyIIoro:
25( g5 | i .
a;; =In*°>(4i + j+1.8)cos(ij)
2) OOYHUCIIUTH €JIEMEHTH BEKTOPA SIK CTOBIELb 3 MiHIMAJILHOIO CYMOIO €JIEMEHTIB.
3) 3HaueHHs CepeTHHLOT0 apU(METUIHOTO EJIEMEHTIB YETBEPTOTO PsJIKA MATPHIII.

24

1) OGuucnuTu eneMeHTH MaTPHIll po3MipoM 8x7 3a hOpMyIIOL0:

a;; =i —0.3j|(cosi +sin j)*—In2

2) OOGUUCITUTH BEKTOP SK MiHIMAJIbHI 32 MOAYJIEM €JIEMEHTH PSIIKIB MATPHIII.
3) 3Ha4YeHHS KiJIbKOCTI JTI0aTHUX €JIEMEHTIB MaTPHIII
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25

1) O0UHUCIIATH SIIEMEHTH MaTPHIli po3MipoM 3x6 3a GpopmyJIor0:
. : 1+7
a; =(sin(i—1) —cos j)’ +In—
j+4
2) OOUHCIIUTH EIIEMEHTH BEKTOPa SIK KBaIpaTH 3HAYCHb OCTAHHIX CJIEMEHTIB
CTOBIIIIIB MaTPHIII.
3) Moaysnb cyMu BCiX BiI’€EMHHX €JIEMEHTIB MaTPHIT

26

1) OGuucnuTH eneMeHTH MaTPHIl po3MipoM 8x3 3a GOpMYIIOL0:
i+4

i+j-1
j+2
a; =tg e’ |-

%2
2) O0UHCINTH €IEMEHTH BEKTOpa SIK KIJIbKOCTI JIOJaTHUX €JIEMEHTIB PSJIKIB.
3) Cepenne apupMeTHIHE SIEMEHTIB MAaTPHIIl, 3HAYCHHS SKUX HAJIC)KATh
nianasony [10, 20]

27

1) OGuucnuTu eneMeHTH MaTpUIll po3MipoM 8x4 3a hopMyIIok0:

2) OOYUCIUTH BEKTOP K MOJIYJIb CYMH €JI€MEHTIB PSJIKIB MaTPHII.
3) 3HaueHHsI KIJILKOCTI B1JI’ €EMHHMX €JIEMEHTIB MaTPHIIi

28

1) O6uucnuTH eIeMEHTH MaTpulll po3MipoM 8x8 3a PopMyIIorO:
JIn(i+2j+2.4)
" sin(i+ j+0.5)
2) OOUUCITUTH EIIEMEHTH BEKTOPA SIK CKAJIIPHUM JOOYTOK EJIEMEHTIB PS/IKIB

MAaTpHIIl Ha TOJIOBHY Jl1arOHAJIb.
3) 3HaueHHs cepeiHe apuMETHYHE €JIEMEHTIB HET0JIOBHOI JllaroHajIl MaTPHIIL.

29

1) O6uucnuTH eIeMEHTH MaTpUIll po3MipoM 6x6 3a GOpMyJIOIO:
2-1I+J i+]
&j =T~ (_ 2)
In(i+2)
2) OOUUCIUTH €IIEMEHTH BEKTOPA K CepeIHboapr(PMEeTHIHE MAKCUMAIILHOTO 1

MIHIMaJbHOTO €JIEMEHTIB CTOBIIIIIB MAaTPHIIi.
3) 3HaueHHs CYyMH €JIEMEHTIB T'OJIOBHOI JlaroHaji MaTpHIIl

30

1) OGuucnuTH eneMeHTH MaTPUIl po3MipoM 8x6 3a HOpMyIIOL0:
i

a; = e 2sin(i—j), mpu i j
arcsin((i+ j—2)/15), mpu i=j
2) OGUUCIUTH €IEMEHTH BEKTOpa SIK CYMU MaKCUMAJIbHOTO 1 MIHIMAJIbHOTO

CJIEMEHTIB PSIIKIB MATPHIILI.
3) 3HayeHHs HAHMEHIIOrO eJIEMEHTa MaTPUIl
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NNabopaTtopHa poboTta Ne 15
BKa3iBHMEM | AMHAMIUHA NaM'ATb

Meta po6oTH: HaOyTH MPAaKTUYHUX HABUKIB IPOrPaMHOTO BUKOPHUCTAHHS BKa-
31BHHKIB Ta IMHAMIYHOI 1aM’sITi TIPY OTPAIIOBAHHI OJTHOBUMIPHHX MACHUBIB.

TeopeTnyHi BigOMOCTI

BkasiBHuKM

Braszienux — 1ie 3MiHHa, Ka MICTUTh aJpecy 1HIIOI 3MIHHOI, P YOMY BKa3iB-
HUK BKa3ye Ha 3MIHHY TOTO THILY, aJIpECy SKOi BIH MICTHTb.

BkaziBHUK OTOJIOMIYETHCS 3a JOTIOMOTOIO *:

<mun> *<im's>;

Tyt mun — ue 6a30BUIA TUI BKa31BHUKA, KOTPUM MOXKE OyTH SIKWIA 3aBFOJIHO THUM. [v 51
€ 1eHTu(dikaTopom 3MiHHOI-BKa3iBHUKA. CIiji 3BEpHYTU yBary Ha Te, L0 mun — 1e
HE TUIl BKa31BHUKA, a TUII JAaHUX, aJIPECy SIKUX OyJi€ 3alMCaHO Y BKa31BHUKY.

Hamnpuknan, oroyionieHHs BKa3iBHUKIB A Ta B Ha IIlJIe YHCIO Ta JiiiCHE Yucia
B1IIIOBITHO:

int *A; double *B;

V¥ moBi C++ BU3HAYEHO ABI onepalii 1j1sl poOOOTH 3 BKa31BHUKAMMU:

1) & — agpecanisi, TOOTO OTpUMaHHA ajapecH 3MiHHOI. [Ipumipom, 06 oTpu-
MaTH aJipecy 3MIHHOI X, OTOJIONIEHOT K int x=10, MOXXHA CKOPUCTATUCh KOMaHO0
A = &X;

2) * — po3ajapecanisi Y1 po3iMeHyBaHHs Bka3iBHUKa. 100 B3siTr 3HaueHHs 10,
3 aApecH y BKa3IBHUKY A CIIiJI 3BEpHYTHCS *A, a 100 3MIHUTH 1I¢ 3HAYCHHS, 3011b-
IIUBIIK HOro Ha 1, MOKHA CKOPUCTATUCh KOMaHAOK (*A)++ (mpu YoMy KOMaHa
*A++ J1aCTh IOMHUJIKOBE PIIICHHS ).

3BepHIMO yBary Ha Te, 10 "31pouYku" Mpu OTOJIONICHHI BKa3iBHUKA Ta Onepartii
po3ajpecaliii — 1e 30BCIM pi3H1 pedi, sIKi JIMIIE MO3HAYAI0ThCS OJTHAKOBUM CHMBOJIOM.

[HimianizyBaty BKa3iBHUK Tpeba 0 HOro BUKOPUCTAHHSA, TOOTO MPHUCBOITH HOMY
azipecy sIKoich 3MIHHOT a00 00’ekTa. Bka3iBHUK, KUl HE BKa3y€ Ha OJHE 3HAYCHHS,
HA3MBAETHCS OPOKHIM, UM HYJTbOBUM. Takuii Bka3iBHUK Mae 3HaueHHs 0 un NULL.

BkasiBHUKM Ha O4HOBUMIPHI MacuBM

MacuBu Ta Bka3iBHUKK y C++ TICHO MOB’sA3aHi1 1 MOKYTh BUKOPHUCTOBYBATHCH
MaiKe eKBIBAJICHTHO. IM’s MacuBy MOKHA CIpUIMaTH K KOHCTAaHTHHUN BKa31BHUK
Ha TIepIIMii elleMeHT MacuBy. Moro BiIMiHHICTb Bijl 3BHUYAHOrO BKa3iBHUKA MOJIAra€
y TOMY, 10 HOT0 HEMO>KHA MOIU(]IKYBaTH.

3MiCHIMO OTOJIONICHHS MAaCHMBY Mass 3 M’STH IIUJIMX YKCEN 3 1HIIaJi3aIlier0
3HAYCHb €JICMCHTIB 1 BKa31BHUKA Ha IIlJIe ptr:

int mass[5] = {10,-2,0,40,3}, *ptr;
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[Tpu TakOoMy OTOJIOLIEHHI MAaCUBY IIaM’SITh BUALUTUTHCS HE JIMIIE [Vl 11’ ATH €JIEMEHTIB
MacHBy, a ¥ JJi1 BKa3iBHUKA 3 1M’ SIM mass, 3HAYEHHS SKOTO JOPIBHIOBATHME ajpeci
IIepmoro CJICMCHTAa MaCHUBY mMass [9], TOOTO caM MAacCHUB 3aJUIINTHCI 6€3iM€HHI/IM, a
AOCTYII 1O €JIEMEHTIB MaCHUBY B,HiﬁCHIOBaTI/IMeTLCSI acpe3 BKa31BHUK 3 1M’ sIM mass.

10 | 2 | 0 | 40 | 3 |
A A}

|*mass| |[*(mass+1) | [*(mass+2)| [*(mass+3)| [*(mass+4)|

Jlii Toro, mo6 3BepHYTUCS 10 3-TO €JIEMEHTA IIbOI'0 MACHUBY, MOKHA 3allMCaTH
9y TO mass[2] uu *(mass+2). [Ipu peanizaliii Ha KOMIT FOTEp1 MEPITUH 3 IUX CIIOCO-
01B 3BOJUTBCS 10 JPYroro, To0TO 1HAEKCHUN BHUpa3 MEPETBOPUTHCS A0 aIPECHOTO.
OckinpKy omneparii HaJl BKa31BHUKAaMHU BUKOHYIOTBCS IIBUIIIE, TOMY, SIKILO €JIE€MEH-
TH MacuBY BHOPOOJIAIOTHCS MOYEPrOBO, TO AOLIIBHIIIE BHKOPUCTOBYBATU JPYTHIA
croci0. SKIo x BUOIp €IEMEHTIB € BUIIAIKOBUM, TO, 1100 YHUKHYTH TOMUJIOK, TIPH-
HHATHIIIMM € nepiuil crnoci0. KpiM Toro, nepimmii crnoci6 € OUIbII HA0UHUM 1 3BHY-
HUM JUIsl CHPUMHATTS, IO CIIPUs€ Kpau(iii YuTa0EIbHOCTI IPOrpaM.

OCKUIBKM 1M’sl MacUBY € BKa31BHUKOM Ha MEPIIMI €JIEMEHT MacHUBY, MOXKHA
HAJaTH BKa31BHUKY aJpecy MepIIoro eJIeMEeHTa MaCHBY 3a JOTIOMOTOIO OIlepaTopa:

ptr = mass;
[le#t 3amMc € eKBIBAJICHTHUM IPHUCBOIOBAHHIO aJPECU IEPIIOro €JIeMEHTa MacHUBY
(TOOTO 10 eleMeHTa 3 HyJIbOBUM 1HIEKCOM) Y BUIJIS/ OllepaTopa

ptr = &mass[0];
10 | 2 | 0 | 40 | 3 |

A A}

| ptr | |ptr+1| [ptr+2| [ptr+3| |ptr+4]

[Ticnst mbOTO 3BEPHYTHUCS IO TIEPIIOTO €IIEMEHTa MAacWBY 1 HaJaTH HOMY 3Ha-
YeHHS 2 MOXHa OY/Ib-SKHM 3 IIIECTH ONEePaTOpiB:
* mass = 2; mass[@] = 2; *(mass+0) = 2;
* ptr = 2; ptr[0] = 2; *(ptr+0) = 2;
VYci 1l oneparopu 3a Ji€I0 € TOTOKHUMHM, ajie IIBUAIIE 3a BCl BUKOHYBAaTUMYThCS
MIPUCBOIOBAHHS *mass = 2 Ta *ptr = 2, OCKIIbKM B HUX HE TpeOa BHKOHYBaTH
omeparlii J01aBaHHS.
Bka3ziBHMKM MO’KHa 1HJIEKCYBaTH TaK caMo, sIK 1 MacuBU. Hampukian, Bupas
ptr[3] nocunaerbCs 10 YETBEPTOTO €JIEMEHTA MACUBY mass[3].
3ayBa)kKMMO, 110 HE CHIJ IUTyTaTH TaKl OrOJIOIIEHHS:
int *pl[10]; // npuxnao 1
int (*p2)[10]; // npuxaao 2
VY mepmioMy mOpuKIaai OTOJOIIEHO MAacWB BKa3iBHUKIB 3 iM’saM pl. Macus
ckianaeTses 3 10-TH eIeMEeHTIB, KOXKHUH 3 SIKUX € BKa31BHUKOM Ha 3MIHHY TUITy int.
VY npyromy mpuKIIaji OroJjomeHo 3MIHHY-BKa31BHUK 3 1M’ sIM p2, sika BKa3ye Ha
MacuB 3 10-Tu uinux yucen tumy int.
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[unHamiyHa nam'atb

Oxpim 3BHYAKHOI maM’sITi (CTEKA), B K1 aBTOMATHYHO PO3MIITYIOTHCS 3MIHHI
3a IXHBOTO OTOJIOIICHHS, ICHY€e TIe W Ounamiuna nam’sme (heap — kyma), B sKii
3MiHHI MOYTh pO3MilllyBaTuCs nuHamiyHO. lle o3Hauae, 1m0 mam’aTh BUAUIAETHCA
i YaC BUKOHAHHA MPOTpaMu, W JIMIIE TOJll, KOJU y Mporpami 3yCTpiHETbCA CIellia-
JpHA IHCTPYKIisA. OCHOBHA MOTpeda y TMHAMIYHOMY BUAUICHH] ITaM’sIT1 BUHUKAE, KO-
JU po3Mip abo0 KUTBKICTh JaHUX 3a37aJIeTib € HeBIJOMIi, a BU3HAYAIOTHCS B IMPOIIECi
BUKOHAHHS TIPOTPAMH.

Y C++ icHye KibKa KOMaH]I /TSl BUAUICHHS THHAMIYHOT TTaM’ SITi.

1) Haituacrimie a5 BUIIJICHHS] TUHAMIYHOT MaM'siTl BUKOPUCTOBYETHCS OTepa-
TOP New, IKUM y 3arajibHOMY BUTJISA/II 3aUCYETHCS SIK:

<mun> *<im’s_8Ka3i6HUKa> = New <mun>;
Hampukiaz, onepaTop CTBOPEHHS OuHamiyno2o macugy 3 10-Th eTeMeHTiB:
int *a = new int [10];
MIPU LIbOMY BUJIUISETHCA MaM’ sITh I 10-Tu X uucesn. 3BepHYTUCS O KOKHOTO 3
[IUX YUCe MOXKHA 3a loro HomepoMm: a[@], a[1] 1 T. A. abo yepe3 BKa3iBHUK: *a — Te
K came, mo a[0]; *(a+1) —Te x came, o a[1] 1 T. 1.

Jlnst 3BUIBHEHHSI TUHAMIYHOI MaM’siTi, BUJAUICHOI 3a JIONOMOIOI0 OIeparopa
new, BUKOPHUCTOBYEThCA onieparop delete:

delete <sgxrazignux>;

Hampuxian:

delete []a;

Kpim omepatopiB new Ta delete, icHytoTh PyHKII, siki nepeinum g0 C++ 3
C, ajsie BOHM BUKOPHCTOBYIOThCS Ha MPAKTHUIl HAbaraTo pijiie.

2) Buninenns nuHamigHoi naM'sTi ¢pyHKIiero malloc, ska Mae Takuit popmar:

void *malloc(size_t size);
€auHui apryMeHT 1€l QyHKIUU Size — KIIBKICTh OaWTiB, Ky TpeOa BUIIIUTH.
@DyHKIlIS TOBEPTA€ BKA31BHUK HA MOYATOK BUAUICHOI mam’sTl. SKIIo 17st po3MileH-
HS 3a3/1aHOi KITBKOCTI OalTIB € HEJIOCTaTHhO IaM ATi, GpyHKIisS malloc () moBeprae
NULL. BMiCT IiJISSHKH JIMIIA€ThCS HE3MIHHUM, TOOTO TaM MOYKE 3aJIMIIATHCS “Opyna’” .
Sxmo aprymenT size nopisHtoe 0, pyHkiis moBeprae NULL. Hampuknaa, komanna

int *a = (int*) malloc(sizeof(int) * 10);
BUAUISIE TaM’ Tk i 10 1mimux yucen i aapecy MmovyaTkKy i€l JIISSHKU maM’ STl 3anu-
Cy€ y BKa31BHUK a.

3) Bupainenns nuHamiudoi nam'ati pyHkiiero calloc, sika Mae Takuil opmar:

void * calloc(size t num, size t size);
BHJIUISIE OJIOK IMam’sITi po3MipoM numxsize (T num €IEMEHTIB IO Size OaWTIB KO-
’KEH) 1 MOBEpTa€E BKA3IBHUK Ha BUAUICHUN OioK. KokeH eneMeHT BUAIIEHOTO OJioKa
HIIANI3Y€ETHCA HYJIBOBUM 3HAYCHHSIM (Ha BiIMiHY Bif ¢GyHKII malloc). DyHKIis
calloc() moBeprae NULL, K10 HE BUCTAYa€ IaM’ SITi U1l BUIUICHHS HOBOTO OJIOKa,
a00 SIKIIIO 3HAYCHHS Num 49U size mopiBHIOIOTH 0.

Buninenns nmam’sti mmig 10 gificHux yucen 3a gornomMororo GyHkiii calloc():

double *b = (double*) calloc(10, sizeof(double));
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3MIHUTH (3MEHIIUTH YU TO 30UIBIIUTH) PO3MIp BUAUIEHOTO paHiml Ojoka au-
HaMIYHOI Imam’sTi MoxkHa (yHKII€r0 realloc, sika Mae Takuid popmar:
void *realloc(*bl, size);
IpU [OMY PO3MIp BHUIIJICHOTO paHIlI GJI0Ka mam’ATi 3 afpecoro *bl 3MIHIOETbCA Ha
HOBHUM 00CSIT, IKMM CTAaHOBUTUME size OailTiB. SKIo 3MiHa BigOyacs ycminiHo, Qy-
HKIIiS realloc() moBepTae BKa3iBHUK HA BUAUIECHY AUISHKY IaM’sITi, a 1HAKIIE MOBe-
pTaeTbesa NULL. Skmio *bl € NULL, ¢yHkiis realloc () BUKOHYeE Taki cami Aii, 0 i
malloc(). Axmo size € 0, BUaUICHHI 32 aapecoro *bl OGI0K mam’sITi 3BITLHIOETHCS
— 1 @ynkuis noBeptrae NULL. Jlns imrocTparii po6otu ¢yHkIii realloc() HaBeaemo
NPUKIA] 3MIHEHHS PO3MIPY paHilll BUAUICHOI MaM’sTi MiJ OJHOBUMIPHUI MacuB 3
10-tu mivicHuX eneMeHTiB 10 20-TU eJIEMEHTIB:
a = (int*) realloc(a, 20);
[Tam’s1Th, BUAUIEHY 32 gomoMororo ¢yHKIii malloc() i calloc(), cimix 3BUTb-
HUTH 3a gornoMororo GyHkiii free(), HaIPUKIAI:
free(a);
SKi10 He 3BUIBHATH JUHAMIYHO BUAUICHY MaM’siTh, KOJIM BOHA CTa€ OUIBII HE
MOTP1OHOIO, Y CUCTEMI MOKE€ BUHUKHYTH HECTada BUIbHOI mam’sTi. [Homal ue Ha3uBa-
I0Th "BUTIKOM mam’sTi".

Buxopucranns 3ragaHux (yHKLIA pa3oM 3 BKa3iBHUKaMH HAJAa€ MOXIHUBICTh
KEepyBaTH PO3MOILJIOM TUHAMIYHOI [1aM’SITI.

Tunu BKasiBHukiB y Visual C++

VY Visual Studio, kpiM y3araqpHEHOTO i BXKe PO3TISTHYTOr0 HAMU 0a30BOTO I1O-
HATTA HEPETYJIbOBAaHUX BKA31BHUKIB, PO3IJISAAIOTHCS 1 pEryJIbOBaHI BKa31BHUKH.

Tax pexxum CLR BMie mpaitoBaty He JuIie 3 "piTHUMH" HEPEryJIbOBaHUMH BKa-
31BHHKAMH, SIK1 ITO3HAYAIOTHCS *, 1 TaM'ITh JJIS SIKMX CJIiJ HE JINIIIC BUIUIATH B TaK 3Ba-
Hili HEKEpOBaHIN KyTi, ajie i 3BUIBHSATH, 1HAKIIIE Kyla MOKE MEePENOBHUTHUCH, 1 MPOLIEC
BUKOHAHHS TIPOTPaMHOTO MpoeKTy mepepBeThes. Pexkum CLR mpartoe 1 3 perynboBa-
HUMH BKa31BHUKaMH, KEPYBaHHS MaM'ITTIO JJIs1 IKMX BIOYBA€EThCS M1l KEPYBaHHSIM Ca-
MOro cepenoBuiia. Jljis Takux BKa3iBHHKIB BUKOPHCTOBYIOTH CIIE€LIANBbHY TO3HAYKY:
3aMICTh CUMBOJY * 3aCTOCOBYIOTH CUMBOJ . PeryinpoBaHi BKa3iBHUKH MOBCIOJHO BUKO-
PHUCTOBYIOTBCS MPHU POOOTI 3 KoMITOHeHTamu Ha ¢opmi. Tak y cepenosuii VC++ icHye
crelfiajibHa YTUiIiTa gcnew, sika GopMye €K3eMIUIAP BIAMOBITHOTO 00’ €KTa, BULISIOUN
oMy maM'siTh 1 MOBEPTAIOUX OCHIIAHHS (apecy) Ha el eK3eMILIP.

VY 3B’S3Ky 3 BUHHMKHEHHSM OUIbII "MPOCYHYTUX'" pPEryJIbOBAHMX BKAa31BHUKIB
BUHHKJIA NTOTpeda anapara NepeTBOPEHHS HEPETyIbOBaHUX BKa31BHUKIB 10 PETYJIbO-
BaHUX 1 HaBmaku. [{el mporec Ha3BaaW Mapiiaidizaiiero, a Al 3a0e3neYeHHs 1IbOro
MpolLIeCy CTBOPUIIM CeliaiabHy 010/110TEKY.

JouinbHiCTb BUKOPUCTAHHSA BKa3iBHUKIB

[IpaBunbHE po3yMiHHS 1 BAKOPUCTAHHS BKa31BHUKIB Ma€ BEJTUKE 3HAYCHHS TIPU
CTBOpEHHI1 OuTbocTi C++-mporpam 3 HOTUPHOX MPUUMH:
1) BUKOpHUCTaHHS BKa31BHUKIB MOXKE MIABUIIUTH €(DEKTUBHICTh pOOOTH JIEIKUX

GyHKITH;
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2) BKa3iBHUKH HAJIAalOTh MOXKIUBICTH "OaunTh" B OCHOBHIN MPOrpaMi MOKJIHBI
Moau(ikallii apryMeHTIB Y (PYHKITISIX;

3) BKa3IBHUKH BHKOPHUCTOBYIOTHCS JJIS MIATPUMKH CHCTEMH JUHAMIYHOI'O BH-
JIUJICHHS HaM'sTI;

4) BKa31BHUKH BHKOPUCTOBYIOTHCS UIS MIATPUMKH MEBHUX CTPYKTYpP JaHHUX, a
caMe: 3B's13aHi CIIMCKH 1 O1HApHI JAepeBa.

Kpim Toro, 1mo BKa3iBHUKHU — OJIHA 3 HaWCHUJIBHIMMX cTOopiH C, BOHU, B TOU ca-
MU 9ac, MOXKYTh 3aBJIaTH BEJMKOI mkoau. Hampukian, HeiHimiami30BaHUN YU TUKAHA
BKa31BHUK MOXE CIPUYMHUTU Kpax CHUCTEMHU, MOKe OyTH HaBITh TipIle, KOJIH HEKO-
PEKTHE BUKOPHUCTAHHS BKa31BHUKIB MTPU3BOIUTH 0 HEBIOBUMHUX ITOMHIIOK.

Mpuknagu nporpam

Ipuxaan 1. Beectu nesky moOCiiIOBHICTh IUIMX YKCET 1 CTBOPUTH JAMHAMIY-
HUI MacuB 3 YKCeN, PO3MIMIECHHUX MiCI MEPIIOTO ABO3HAYHOTO YKcia (SIKIIO JBO3HA-
YHUX YUCEJ HEMae, BUOpATH BCi). 3a TOMOMOTO0 (DYHKINT MOMIHSTH MICISIMH €JIeMe-
HTH, SIK1 CTOSATh Topsit: 112, 314 Toro.

Po36’a3o0x. Sxio opranizyBaTu CTBOPEHHs MPOTPAMHOTO MPOEKTY 3 (PopMoIo,
11e JI03BOJIMTh OJHOYACHO OAYMTH BBEACHY IOCIIIOBHICTD uncel (B richTextBox1),
chopmoBanuii MacuB (B richTextBox2) i MacuB 3 MEPECTABICHUMHU CJICMEHTaMH
(B richTextBox3).

[IporpamMmuui Koxu:
void f(int a[], int n)

{
if(n%2) n--; //Akwo Kkinbkicme enemeHmiB HendpHd, He po32a80amu OCMAHHLl 3 Hux
for(int i=0; i<n; i+=2)
{ int tmp=a[i];
al[i]=a[i+1];
a[i+1]=tmp;
}
}

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

int n=0, i, kol;

for(i=0; i<richTextBoxl->Lines->Length; i++)

{ // 3uumyBaHHsa uyucna x 3 richTextBox1. OcKinbKu OB03HAYHUMU YUCAAMU MOXYMb
// 6ymu i 610’ emH1 yucna, OnA chnpoueHHA HacmynHoi ymoBu 6epemo modysab 4ucaa
int x=Math::Abs(Convert::ToInt32(richTextBox1l->Lines[i]));
if(x<10 || x>99) continue;

else { n=i+l; break;} // n - Homep nepwozo 0Bo3Ha4yHo20 4ucna

}

if(!n) MessageBox::Show("Hemae pBo3Ha4Hux 4ucen!");

else

{ // O6uucnenHas kol - kinekocmi enemeHmiB macuBy
kol = richTextBox1l->Lines->Length - nj;
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// 02on0ueHHA OuHamivyHoz2o macuBy

int *a = new int[kol];

// BBedeHHa enemeHmiB macuBy 3 richTextBoxl, no4uHaw4u 3 pAOKA n

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

// BuBedeHHa enemeHmiB cpopmoBaHo2co OuHamiyHo20 macuBy

richTextBox2->Clear();

for(i=0; i<kol; i++)
richTextBox2->AppendText(a[i].ToString()+"\n");

f(a,kol); // Bukauk @yHkyii 014 nepecmaBnaHHA enemeHmiB macuBy

// BuBedeHHa macuBy 3 nepecmaBaeHumu esnemeHmamu

richTextBox3->Clear();

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

richTextBox3->AppendText(a[i].ToString()+"\n");
// 3611bHEeHHA OuHamiyHOT nam’Aami
delete []a;

Pesynbratu poboTu:
r = h
o NuH3aMi4HI 0AHOBUMIPHI M3CHUEBN l = | =l l_ﬂhJ
Bubpam B macus [MomiHATM MicLaMM
2 YWCNa NICNA Nepworo enemMeH™, AKi CTOATb
-5 AB03H3YHOro YMCna nopaa: 1i2, 3i 4 Towo
120 F
23 _394 394
.394 0 34
0 Poss’asok ] 34 0
3 7
34 7 3
; 45 0
4 0 45
05 3 92
8 32 -8
9 6 6
6

Ipuxaan 2. Beectu nesKy MOCHiTOBHICTh JIMCHUX YUCEI 1 CTBOPUTH JAMHAMI-
YHUH MAcCHB JIAIIE 3 YHCE, 3HAUCHHS SIKUX romajaae B mpomixkok [60, 100]. 3a momo-
MOTO0 (PYHKITIi BU3HAYUTH MIHIMAJIBHUAN 1 MAKCUMAJIbLHUN €J1EeMEHTH Ta OOYUCITUTH
cepeaHe apuMETHIHE BCIX CIEMEHTIB.

Po3z¢’azox. lllono mpakTUYHOTO 3aCTOCYBaHHS YSIBIMO, IO MOYaTKOBA IOCIHI-
JIOBHICTB YHCEJI € CIIUCKOM €K3aMEHAI[ITHUX OIIHOK, 3 SIKOTO CJIiJ BiIOpaTH JuIIe Ti,
K1 3aJJOBOJIBHSIOTH YMOBI YCIIIIHOI 3/1a4l €K3aMeHY. A TOMY JOPEYHUM € BU3HAYCH-
HS CEpEIHhOr0 Oaly YCHIIMIHOCTI Ta BU3HAYCHHS HAWKpamioi 1 HaWripIioi ek3aMeHa-
IIAHOT OLIIHKH.

I[IporpamMmHui Kox:

double fun(double a[], int n, double &min, double &max)
{ double s=0; min=max=a[0];
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for(int i=0; i<n; i++)
{ s+=a[i];
if(min>a[i]) min=a[i];
if(max<a[i]) max=a[i];
}
return s/n;
}
private: System::Void buttonl Click(System::0Object” sender, System::EventArgs” e)
{
int kol=0, i, j;
for(i=0; i<richTextBox1l->Lines->Length; i++)
{ // 34yumyBaHHa 4ucna x 3 richTextBoxl
double x=Convert::ToDouble(richTextBox1l->Lines[i]);
if(x>=60 && x<=100) kol++; // kol - Kinbkicme enemeHmiB macuBy
}
if(!kol) MessageBox::Show("Hemae 4ucen 3 gianasoHy [60, 100]");
else
{ double *a = new double[kol]; // OzonouweHHa AuHamiuyHo20 MacuBy
// Bubipka enemeHmiB macuBy 3 richTextBoxl1
for(i=j=0; i<richTextBoxl->Lines->Length; i++)
{ double x=Convert::ToDouble(richTextBox1->Lines[i]);
if(x>=60 && x<=100) { a[j]l=x; Jj++; }
}
richTextBox2->Clear();
for(i=0; i<kol; i++) // BuBedeHHA enemeHmiB cgpopmoBaHozo macuBy
richTextBox2->AppendText(a[i].ToString()+"\n");
double sr, min, max;
sr=fun(a, kol,min,max); // Bukauk ¢yHKyii
textBox1->Text=sr.ToString(); // BuBedeHHa pe3yabmamiB
textBox2->Text=min.ToString();
textBox3->Text=max.ToString();

delete []a; // 36inbHeHHA AuHamiyHoi nam’ami
}}
Pe3zynpTatu poboru:
r b
o5 [WH3MiIYHI 0AHOBMMIPHI M3CHBM l = l =] I&J
Macwus 3 wncen, axi
25 HanexaTb NPOMIKKY
80 [60. 100]
23 [20 CepegHe 3HauYeHHA
55 4 82.725
& l Poss’asok 995 o
99.5 79 MiHiManeHe 3HaYEHHR
0 89,3 e
453 64
(8)9 5 MakcumaneHe 3HayeHHs
92 99,5
64
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Ipukaan 3. Beectu aesky mociuigOBHICTh IIJTUX YUCET 1 CTBOPUTH AUHAMIY-
HUW MacWB JIUIIE 3 YHCEI, PO3MIMIEHUX [0 MEPIIOro YHUCIa, SIKe Ma€ Cepel CBOIX
uudp xoua 6 ogny uudpy 7. 3a 10MOMOro0 QyHKIT OOYUCIUTH CEPEHE 3HAUCHHS
OJHOLIM(POBUX €JIEMEHTIB MacHUBY.

[IporpamMmuum xkox:

double fun(int a[], int n)
{
double s=0; int k=0;
for(int i=0; i<n; i++)
if(a[i]>=-9 && a[i]<=9) // nepeBipka: 4ucao odHoyuppoBe?
{ 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 - kinbkicme enemeHmiB macuBy
for(i=0; i<richTextBox1l->Lines->Length; i++)
{ // 3uumyBaHHA 4ucna x 3 richTextBoxl
int x=Convert::ToInt32(richTextBox1l->Lines[i]);
bool y=false;
// TMowyk CciMOK y 4Yucai. AKWo 4ucsao mde cimky, mo Rol - Homep 4ucna
while(x)
{ n = x%10; // BudineHHAa okpemoi yugpu 4ucaa 6 n
if(n==7) { y=true; kol=i; break;}
X /= 10;
}
if(y) break; // Akwo 4ucno mae cimky, He nepeBipamu pewmy 4ucen
}
if('kol) MessageBox::Show("Hemae 4yncen 3 cimkamu");
else
{
int *a = new int[kol]; // OzonoweHHs OuHamiuyHo20 mMacuBy
// BBedeHHa enemeHmiB macuBy 3 richTextBoxl 0o nepuwio2o 4ucaa 3 CiMKOHW
for(i=0; i<kol; i++)
a[i]=Convert::ToInt32(richTextBox1l->Lines[i]);
// BuBedeHHa enemeHmiB cpopmoBaHozo macuBy
richTextBox2->Clear();
for(i=0; i<kol; i++)
richTextBox2->AppendText(a[i].ToString()+"\n");

double sr=fun(a,kol); // BUKAUK @QYyHKYLL
textBox1->Text=sr.ToString(); // BuBedeHHAa pe3ynomamiB
delete []a; // 36inbHeHHA AuHamiyHoi nam’ami
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PesynabTatu pobotu:

r

h

a5l AuHamiuHi 0AHOBMMIPHI MacHBM l o | E I—Zh]
Macwue 3 uncen,
25 PO3MILLEHIMX
30 A0 NepLioro yucna,
2 AKE Mac Cepefl CBOoIX Lihp
3 xoua 6 ogHy wadpy 7
485
g5 2
99 2
50
2 Poss ‘azok -3 CepeaHe 3HaYeHHRA
453 225 O OHOLMPPOBMX ENEMEHTIB
0 99
-83 50 0.5
-
6

[MuTaHHA ANA CaMOKOHTPOSIO

1)
2)
3)
4)

5)
6)

7)

8)

9)

[Ilo Take Bka3ziBHHK? HaBemiTh CHHTAKCHC OT'OJIONICHHS BKa31BHUKA?

SIke TiymMadeHHS Ma€ 3HAYCHHS BKa3iBHHUKA NULL?

B sxuii crioci6 Mo)Ha oTpUMaTH ajpecy 3MiHHOI? Ske Mmpu3HaueHHs oIe-
partii &?

ITosicHITE BIIMIHHOCTI MIDK 3MIHHAMU a Ta b, OrOJIOIIEHHS IKMX Ma€ BUTJISIL:
a) int a; double b; 0) int *a; double *b;

[TosicHITH BIIMIHHOCTI JUHAMIYHOTO MacCHBY BiJl 3BUYANHOTO.

BubepiTh mpaBuiIbH1 OTOJIOMICHHS AUHAMIYHOTO MACHBY 3 S-TH IUIMX YHU-
cen:

a) int a[5];

b) int *a[5];

C) int *a=malloc(5);

d)int *a=(int*) malloc(20);

e)int *a=(int*) malloc(5*sizeof(int));
B sixumii cioci6 MoHa 3BUIBHUTH MaM’sITh, BUIJICHY 3a JOTIOMOTOIO Orepa-
Topa new? Slka QyHKIlIS 3aCTOCOBYETHCS JIJISl 3BIJILHEHHS TaM’sTi, BUJLIE-
HOT QyHKIIi€r0 calloc?

BubepiTh npaBuiibHI KOMaHIM 3BITLHEHHS MaM STl Bil JMHAMIYHOTO MacH-
BY a 3 5-TH €JIEMEHTIB:
a) delete a[5];

b) delete a[];

C) delete []a;

VY yomy mosnsrae BigMiHHICTh poO0TH dyHKIIIM malloc() Ta calloc()?

f) int *a=new int [5];
g) int *a=new [5];
h) int *a=new int (5);

d) free (a);
e) free a[5];

10) Slkum € npusHaueHHs GyHKIIii realloc()?
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ITabopaTopHe 3aBpaHHSA

1) V npotokoJii 1a00paTopHOi poOOTH JaTH BiAIMOBI/II HA KOHTPOJIbHI TUTAHHSI.
2) Y npoTokoJii 1abopaTopHOi poOOTH CKJIACTH CXEMY aJIfOPUTMY 1 HaIUCaTH

nporpamy MoBoro C++ 1 po3B’s3aHHS IHAWBIAyaJdbHUX 3aBIaHb 3 OINPAIFOBAHHS
OJIHOBUMIPHUX MACHUBIB 3 BHUJUJICHHSIM JWMHAMIYHOI TNam’sTi (3aBAaHHsS BHOpaTu 3

Tabn

.15.1).

3) CTBOpUTH Ha KOMIT'IOTEpi IpOrpaMHi npoektu y cepemonuini Visual C++

JUIA peastizailii HalMcaHuX MporpaM. 3aHEeCTH Pe3yabTaTh 0OYUCIECHD 0 TPOTOKOITY.

Tabnuys 15.1

Ne
Bap.

InauBinyajsbHe 3aBIaHHA

1

BBectu AesiKy MociiIOBHICTh IUJIMX YUCEN 1 CTBOPUTH AUHAMIYHUIN MacuB
JIVIIIE 3 TUX YUCEIl, 3HAYCHHS SKUX MEHIIIE 6-TH.
3a nonomorow (HyHKIII OOYHCIUTH CepeHE apu(PMETHUHE €JIEMEHTIB MAaCHUBY

BBectu nesaxy nociiIoBHICTh JIMCHUX YKCEN 1 CTBOPUTH TUHAMIYHUN MacHUB
JUIIE 3 TOJATHUX yucen. 3a A0MOMOTO0 (PYHKI[IT BU3SHAYUTH MiHIMaJIbHUN
€JIEMEHT MAaCHBY Ta HOT0 1HJEKC

BBectu nesKy mociiIoBHICTh JIMCHUX YUCEN 1 CTBOPUTH JUHAMIYHUI MacHB
3 4HCell, PO3MIIICHHUX JI0 TIEPIIIOro BiJl’€MHOTO YKCa (SIKIO BiJl’€MHHUX YHCEI
HeMae, BUOpatu Bci). 3a 10MoMororo (GyHKIIT pO3MICTUTH €JIEMEHTH MACUBY
y TIOPSIIKY 3pOCTaHHS 3HAYeHb

BBecTu nesky nociaiJoBHICTh LUIMX YUCEN 1 CTBOPUTH AUHAMIYHHI MacuB
JUIIE 3 TApHUX HEHYJIBOBUX YHCEI. 3a TIONOMOror (yHKIIi BU3BHAYUTH MIHIMA-
JbHAW Ta MAKCUMaJIbHUN €JIEMEHTH MACUBY

BBecTu nesiky nociaioBHICTh YKCEIT 1 CTBOPUTH JTUHAMIYHUN MacUB 3 YHCE,
PO3MIIIEHUX JIO MEPIIOTO YKUCIA 31 3HAYCHHSIM HYJIb (SIKIIO HYJIIB HEMAE,
BUOpaTH BC1 YKClia). 3a JOMOMOTO0 (PYHKIIlT 00UUCIUTH JOOYTOK €IEMEHTIB,
3HAYEHHS KUX 32 MoayJieM MeHine 10-tu

BBectu nesKy mociiIoBHICTh JIWCHUX YKCeNl 1 CTBOPUTH TUHAMIYHUN MacHB
JIUIIE 3 YKCcell, MOAYJIb SKUX He MepeBHInye 8. 3a 10moMoror GyHKIIi ooumnc-
JIUTH CepesiHE apuPMETHUHE MIHIMAIBLHOTO 1 MAKCUMAJILHOTO €JIEMEHTIB MACHUBY

BBectu nesaxy nociiIoBHICTh HUIMX YUCEN 1 CTBOPUTH AUHAMIYHUM MacuB
3 YKCeJI, PO3MIIIEHHUX JI0 MEPIIOro TPU3HAYHOTO YUca (KO TPU3HAYHUX
yucesnl HeMmae, BUOpaTH BCl). 3a JOMOMOT 00 (PYHKI[IT OOUMCIUTH CepeTHE
apuMeTUYHE HEMAPHUX €JIEMEHTIB

BBecTu nesiky mociiJoOBHICTh IIITMX YUCEN 1 CTBOPUTH AUHAMIYHUI MacHUB JIUIIIE
3 IBO3HAYHUX YKCeN. 3a TOMOMOTol0 (QyHKIIT OOYHCIUTH KUIBKICTh Ta CyMY
NapHUX €JIEMEHTIB MacUBY

BBecTu nesiky mociiJoOBHICTh IIJIMX YUCEN 1 CTBOPUTH JUHAMIYHHN MacuB
3 YHCell, pO3MILIEHUX A0 NEPIIOro TBO3HAYHOIO YHCIIA.
3a nonomororo (GyHKIIT 00YUCIUTHA JOOYTOK HEMAPHUX €JIEMEHTIB MACUBY
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3akinuenns maon. 15.1

Ne
Bap.

InauBinyajabHe 3aBJaHHSA

10

BBectu fesiky mociIOBHICTh IIUIMX YKCEN 1 CTBOPUTH AUHAMIYHUN MacHB

3 YHUCell, PO3MIILIEHUX MICHs MEPIIOro TPU3HAYHOTO YUCIA (KO TPU3HAYHUX
9HCeN HeMae, BUJIATH TIPO 11€ TTOBIJOMIICHHS ). 32 TOMTOMOT010 (hYHKITIT
00UYNCINTH cepeaHe apu(pMEeTHIHE eIEMEHTIB MACHBY, KPATHUX 3

11

BBectu nesiky mocimiioBHICTh JIMCHUX YKCEIT 1 CTBOPUTH TUHAMIYHUN MacHUB
3 4HCeJI, PO3MIIICHUX ITCJIS EPIIOro Yyncia 31 3HaueHHAM 0 (SKIIo HYIIIB
HEMae, BUJATH PO 1Ie TOBIIOMIICHHS ). 3a JOITOMOT0K0 (BYHKIIT O0OUHCIUTH
CyMy €JIEMEHTIB, aOCOJIIOTHE 3HAYCHHS SKUX HE nepeBuiye 10

12

BBectu nesky mocimioBHICTb JIWCHUX YKCeNT 1 CTBOPUTH JUHAMIYHUN MacHUB

3 YHCeJI, PO3MIIIEHUX TICIISI MIEPIIOTO BiJl’ EMHOTO YUCa (SIKIIO Bl €MHUX
qrcesl HemMae, BUJATH PO 1€ MOBIIOMIICHHS ). 3a JOMOMOT00 (PYHKIIIT MOMIHATH
MICIISIMU MIHIMaJIbHUN 1 MAKCUMAJIBHUI €JIEMEHTH MACHUBY

13

BBectu niesiky mocCiIOBHICTb JIMCHUX YKCEIT 1 CTBOPUTU TUHAMIYHUN MacHUB
JIVIIIE 3 YMCET, 3HAUCHHS SKUX HaJeXuTh TpoMixkky [10, 25]. 3a monomororo
(GyHKIII{ BU3HAYUTH KUIBKICTh €JIEMEHTIB, 3HAYEHHS SIKUX OUIbIIE 32 3HAYCHHS
NEPIIOro €JIEMEHTa MaCUBY

14

BBectu nesiky mociiIoBHICTB ITUIMX YKCEN 1 CTBOPUTH JMHAMIYHUN MacHB JIMIIIE 3
HEMapHUX YHCeI. 3a IONOMOTor0 (PYHKIIIT 3aMIHUTH BC1 BiJI’€MHI €JIEMEHTH HYJISIMU

15

Brectu nesky mocimioBHICTb JIMCHUX YKCEIT 1 CTBOPUTH TUHAMIYHUN MacHB
JIUIIE 3 YHCEJl, SIK1 IEPEBUILYIOTh CBI1M MOPSAKOBUNA HOMED. 3a JOIOMOT OO
(YHKIIi pO3MICTUTH €JIEMEHTH MAaCUBY Y 3BOPOTHOMY MOPSIJIKY

16

BBectu nesiky mociiIoBHICTb JIACHUX YMCEN 1 CTBOPUTU TMHAMIYHUN MacHUB
JIMIIIE 3 YMCEeJI, MOJYJIb SIKUX He rmonajaae B mpomixkok (20, 40]. 3a mormomororo
GyHKIIT 00YUCIIUTH KIJTBKICTh €JIEMEHTIB, 110 MEPEBUIIYIOTh CEPETHE
apu(pMeTHYHE BCIX €IEMEHTIB

17

BecTu nesiky mociioBHICTh IIJTUX YUCEN 1 CTBOPUTH AUHAMIYHUI MacHUB JIUIIIE
3 HEHYJILOBUX YMCE. 3a JOMOMOTOI0 (DYHKIIIT BUSHAYUTH HAUOUIBIIHMN 3 TApHUX
CJIEMEHTIB

18

BBectu niesiky mociiIoBHICTh JIMCHUX YKCEIT 1 CTBOPUTU TUHAMIYHUN MacHUB
JIMIIIE 3 YUCEeJI, MOJYJIb SIKHX TOMajae B MpoMikok [5, 50). 3a mormomMororo
(GyHKIIi BA3HAYUTH MIHIMAIIbHUN 13 TOAATHUX €JIEMEHTIB

19

BBectu niesiky mocimiIoBHICTh HUIMX YUCEN 1 CTBOPUTH JUHAMIYHUN MacHUB
3 YHCeJI, PO3MIIICHUX JI0 IEPIIOTO BiJI’€MHOIO IBO3HAYHOTO YHCa (SKIIO
B1JI’€MHMX JIBO3HAYHUX YHCEJI HEMaEe BUOpaTH Bci). 3a JOMOMOIror0 (DyHKITI
3aMIHUTH MiHIMQJIBHUH 1 MAKCUMAJIBHUH €JIEMEHTH 3HAYCHHSM CEPEIHBOTO
apu(pMETUIHOTO BCiX €JIEMEHTIB

20

BecTu nesiky mociiqoBHICTh IIJTUX YUCEN 1 CTBOPUTH AUHAMIYHUI MacUB JIUIIIE
3 yuces, KpatHux 3. 3a 701moMororo (PyHKIIT OOYUCTUTH cepeHe apumeTrnaHe
€JIEMEHTIB, 3HaUCHHS SKUX O1IbIIIe 3HAYCHHS OCTAHHHOTO €JIEMEHTA MACHUBY

21

BBectu nesiky mocimiIoBHICTh HUIMX YUCEN 1 CTBOPUTH AUHAMIYHUM MacuB
JIUIIE 3 YKCell, 3Ha4YeHHs AKUX He nepeBulytoTs 100. 3a ronoMorow QyHKIii
OOYUCIUTH CyMY TUIbKU ABOLM(MPOBUX €JIEMEHTIB
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3akinuenns maon. 15.1

Bap.

InauBinyaabHe 3aBJaHHSA

22

BBectu Aesiky mociiIoBHICTh IUIMX YKCEN 1 CTBOPUTH JUHAMIYHUN MacHB
3 YUCe, PO3MIILIEHUX IICJISl IEPIIOro IBO3HAYHOTO YHMCIIA. 3a IOOMOTOI0
GyHKINT 00YUCINTH cepeHE apuPMeTHUHEe eJIEMEHTIB, KpaTHUX 5

23

BBectu nesaKy mociiIoBHICTh HUIUX JOJATHUX YHUCEIT 1 CTBOPUTH JTUHAMIYHUN
MacHB 3 4HCell, Kl MaloTh cepea cBOiX mudp xouya 6 oany 1udpy 2.
3a nonomororo (GyHKIIIT 00YUCIUTH JOOYTOK OTHOIU(POBUX €JIEMEHTIB MAaCUBY

24

BBectu Aesiky mociiIoBHICTh IUIMX YKCEN 1 CTBOPUTH JUHAMIYHUN MacHB
3 9UCe, K1 3aBepIIyIOThCs Udporo 5. 3a JomoMoror GyHKITT 00U9nCITUTH
cepeqHe apupMETHUHE ABO3HAUYHUX €JICMEHTIB

25

BBectu aesiky MociiIoBHICTh IUIMX YKCEN 1 CTBOPUTH JUHAMIYHUN MacHB
3 9HCell, PO3MIIIEHUX TTiCIIsI MIEPIIOTO MapHOTO YKcia (SKIIO MapHUX YHCel
HEMae, BUJATH MPO 1I€ MOBIAOMIIEHHS). 3a JOTIOMOT0I0 (PYHKIIIT TOMIHSATH
MICIISIMUA MIHIMAJIbHHUM €JIEMEHT 3 MEePIIUM

26

BBectu nesKy mocimoBHICTh HUIUX JOJATHUX YKCEIT 1 CTBOPUTH TUHAMIYHUN
MacHB 3 4hcell, Kl MaloTh cepea cBoiX mudp xouya 6 ogny mudpy 1.
3a gornoMoror (QyHKINIT MOMIHATH MICIIIMU TIEPIIY TOJOBUHY MacUBY 3 JIPYTOIO

27

BBectu nesaxy nociiIoBHICTh JIMCHUX YUCEN 1 CTBOPUTH JUHAMIYHUI MacHUB
3 4KCell, PO3MIIIEHHUX JI0 MEPIIOro Ynuciia, MOayJib sikoro Ouibiie 100.
3a nonoMororo (HyHKIIi BU3HAYUTH MAKCUMAJILHUMN €JIEMEHT Ta MOT0 1HJIEKC

28

BBectu nesaxy nociiIoBHICTh JIMCHUX YUCEN 1 CTBOPUTH JUHAMIYHUI MacHUB
3 YHCE, K1 BIIPI3HAIOTHCA Bijl uKciia 5 He Ouiblne Hixk Ha 10. 3a momomMoroo
(GYHKIIT BU3BHAYUTH MaKCUMAJILHUH 3 BiJl'EMHHX €JIEMEHTIB MAaCHBY Ta HOTO HOMED

29

BBecTu nesiky mociioBHICTh IIUTHX YUCEN 1 CTBOPUTH TUHAMIYHHI MacuB
3 Yucen, K1 3aBepiryroThes nudporo 1. 3a qomoMororo QpyHKINT 3aMIHUTH
CJIEMEHTH, KpaTHi 3, Ha 0

30

BBectu nesKy nociiIoBHICTh JIMCHUX YUCEN 1 CTBOPUTH JUHAMIYHUI MacHUB
JIMIIE 3 YMCEeJT, 3HAYCHHS KMX HaIeKuTh mpoMikky (—20, 10]. 3a qomomororo
GyHKLIT 00YMCIUTU cepelHE apu(METUYHE BIJI'EMHUX €JIEMEHTIB
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Meta po6oTH: HaOyTH MPAaKTUYHUX HABUKIB TPOrPaMHOTO BUKOPHUCTAHHS BKa-
31BHHKIB Ta IMHAMIYHOI 1aM’sITi TIPU OMPAIIOBAHHI JBOBUMIPHUX MAaCHBIB.

TeopeTnyHi BigOMOCTI

Bka3ziBHUKM Ha GaraToBMMipHi MacnBm

Bka3ziBHuk#M Ha 6araToBUMipHI MacuBH y MOBI C++ — 11e MacuBM MacuBiB, TOO-
TO Taki MacHBH, €JIEMEHTAMHU SKUX € MacuBU. [Ipu OrosomieHi Takux MacHuBIB Y
nam’sITi KOMIT IOTEpa CTBOPIOETHCS JEKUTbKa pi3HUX 00’ €KTiB. [Ipumipom, mpu BUKO-
HaHH1 OTOJIOIIEHHS JBOBUMIPHOTO MacuBy int arr[4][3] y mam’sTi BUAUISIETHCS
JUJISTHKA 711 30epiraHHs 3Hau€HHsI 3MIHHOT arr, sika € BKa31BHUKOM Ha MAacHUB 3 YOTH-
phOX BKa3IBHUKIB. /[ IbOr0O MacHBY 3 YOTHUPbOX BKa31BHHUKIB TEX BUIUISETHCS
nam’siTh. KoKHMIT 3 IIUX YOTUPHOX BKA31BHUKIB MICTUTh aJIpECy MAacHUBY 3 TPhOX €Jie-
MEHTIB TUITy int, 1, OTXKe, y 1aM’sTI KOMIT I0T€pa BUAUISIETHCS YOTHUPU JUISTHKH TSI
30epiraHHsl YOTUPHOX MACHUBIB YMCEJ TUITY int, KOXKHA 3 SIKUX CKJIAJAE€THCS 3 TPhOX
eneMeHTIB. Takuii po3moIuT mam’siTi TOKa3aHo Ha CXeMi:

arr

\
arr[0] — arr[0][0] arr[0][1] arr[0][2]
arr[1] — arr[1][0] arr[1][1] arr[1][2]
arr[2] - arr[2][0] arr[2][1] arr[2][2]
arr[3] — arr[3][0] arr[3][1] arr[3][2]

OTtxe, orosioneHHst arr[4][3] mOpomKye B mporpami TpU pi3HUX 00’ €KTH:
BKa31BHUK 3 1IGHTU(PIKATOPOM arr, 0€31IMEHHUI MacuB 3 YOTUPHOX BKa31BHUKIB 1 O€3-
IMEHHHMI MacHB 3 JIBAaHAIISATH Yyncell TUIly int. J{ims moctyny 1o 6€31MEHHMX MacUBIB
BUKOPUCTOBYIOTHCA aJIpECHI BUPA3M 3 BKa31BHUKOM arr. JloCTyn 10 e1eMEeHTIB Macu-
BY BKa31BHUKIB 3A1MCHIOETHCA 13 3a3HAYEHHSAM OJIHOTO 1HAEKCHOTO BHpa3zy y gopmi
arr[2] uu *(arr+2). [Ins qoctymy 10 €JI€MEHTIB JBOBUMIPHOTO MAaCHBY YHCEN THITY
int mae OyTH BUKOPHUCTAHO JIBa 1HAEKCHI BUpa3u y ¢opmi arr[1][2] abo exBiBaJIeH-
THUX 11 *(*(arr+1)+2) Ta (*(arr+1))[2].

Haragaemo, 1o eneMeHTH ABOBUMIPHUX MAcHBIB PO3MILIYIOThCS Yy MaM ATi Mi-
Ipsia 1 MK MOro psaKaMyd HEMae€ HISIKUX MPOMDKKIB. Takui MOPSIAOK A€ MOXKIHU-
BICTh 3BEpPTaTUCA J10 OYy/Ib-SKOTO €JIeMEeHTa 0araTOBUMIPHOTO MAacCHUBY, BUKOPUCTO-
BYIOUM aJIpecy MOro moyaTkoBOTO €JIEMEHTa Ta JIMIIE OJWH 1HJAEeKCHUM BuUpas. Tak
JUIS MATPHIIl arr 3BepTaHHS *(arr) € IMOCHUJIaHHSIM Ha eJIeMEHT arr[0][0], 3BepTaH-
Hi *(arr+2) — Ha exemMeHT arr[0][2], a 3BepTaHHA *(arr+3) — Ha EJIEMEHT
arr[1][@] i T. 1. ToOTO, 3aCTOCOBYIOUYHM OTIEPATOPH ITUKITY, MOKHA OPTaHi3yBaTH TO-
€JIEMEHTHE OIMpAIIOBAHHS €JIEMEHTIB MaTpHIll, HAMPUKIIAJl BBEICHHS yCI€l MaTpuIli
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) € anamoriunmii 1o arr[i][j].

AvHamiyHa nam'aTb Ana MaTpuub

OcHoBHUH c1OCi0 poOOTH 3 AMHAMIYHUMHU MaTpPUISIMU 0a3y€eThbCs HA BUKOPHUC-
TaHHI MMOJBIMHUX BKa31BHUKIB. J[Jig TOrO, 1100 MpaItoBaT 3 JTMHAMIYHUMHA MaTpHUIIs-
MU, JTOUUIBHO MPEJACTAaBUTH MATPHUIIIO SK MacCHB BEKTOPIB (MacHUB, 110 MICTUTh BKa3i-
BHUKH Ha psiaku Marpuili). [Tepea moyarkom poOOTH 3 TaKOO MaTpHIIEO Tpeda CIIo-
YaTKy BUJIUIMTHA TIaM'ATh TIiJ] MAaCHMB BKa3IBHUKIB HA PSAAKH, a JIUIIE TOJI BUIUISATH
maM'sTh JUTs 30epiraHHs caMux JaHux. Hampukiazn, oroiomeHHs TuHaMivHOT MaTpH-
111 7x8 MIWCHUX YHCENl MOKE OyTH TaKUM:

double **a = new double*[7]; // cim padkiB mampuyi
for (int i=0; i<7; i++)
a[i] = new double[8]; // no Bicim cmoBnuyiB

[Ticnst BUKOpUCTAHHA MATpULl BHIUIEHA JUIsl HET aM'ATh 3BUIBHAETHCSA Y 3BO-

POTHI# MTOCIAOBHOCTI:
for(int i=@; i<7; i++) delete [] a[i];
delete []a;

ToOTo npu BUAUIEHHI IaM’ ST IS L1€1 MAaTPUIIl CIIOYATKy OTOJIOLIYEThCS BKa-
31BHUK JApyroro mnopsjaka double **a, SKkuil MOCHJIAETHCS HAa MACHUB BKa31BHUKIB
double*[7] (ne 7 — po3mip macuBy). Ilicis boro B LMK AJI1 KOKHOTO PsiAKA MaT-
pHLIl BUAUISETHCA 10 BiCIM €JIEMEHTIB.

3BepTaHHs 10 €JIEMEHTIB IMHAMIYHOT MATPUIIl 3/IIMCHIOETHCS TaK caMo, SIK 1 710
€JIEMEHTIB CTaTUYHO1 MaTpuill —a[i][j].

HaBenemo mpukiiag mporpamMu 3 TMHAMIYHAM BUIAUICHHIM MaM’sITi JIJI1 MaTpH-
111, PO3MIPHICTh SKOi (Mxn) BBOJAUTH KOPUCTYBay. 3HAUCHHS €JIEMEHTIB ITi€] MaTpPHIIL
3alIOBHIOIOTHCS B IIPOrpaMi BUIIAJKOBUMHU YHUCIIaMH 3 dianazony Big 1 go 100 1 BuBo-
JSTHCSA Ha €KpaH.

Jlnst renepantii BunmagkoBux uyucen y MoBi C icHye criemiaibHa (QYHKITS
rand(), sika MoBepTae MCEBIOBUITAIKOBE I1iJI€ YMCIIO y Aiarna3oHi B 0 70 BKa3aHOTO
3HaueHHd. [IpuMipom, KOMaHAa g HaJaHHSA LUIIKA 3MIHHIA TICEBIOBUITAIKOBOTO
3Ha4yeHHs Bia 0 10 99 Oyne Takoro:

int x=rand() % 100;

To6To BUpa3 rand()%n cdopmye NCEBAOBUMNAIKOBE I[1JIE YUCIO 3 TPOMIKKY
Bix 0 10 n-1. [Io6 oTpuMaTu mceBAOBUMNAIKOBE YUCI0 He Big 0 10 n, a 3 1HIIOTO
npoMikKy (mpumipom [a; a+n-1]), Tpeba ckopucTatuch BuUpa3oM rand()%n+a.
[Ipuyomy, a Moxke OyTuM SK J0JaTHUM, Tak 1 Big eMHuM. Hampuknan, Bupas
(rand() % 31)+20 renepyBatume uncna Big 20 mo 50, a Bupa3 (rand() % 101)-50 —
gucia Big —50 go 50.

[lepen BukopuctanusM 1€l QyHKIT Tpeba iHIMIAMI3yBaTH TE€HEPATOP BUIIA]I-
KOBHX uncen GyHKIie srand() s Toro, b KOxKHOTO pazy GpopMyBaucs pi3Hi,
a He ofH1 ¥ Ti cami uncna. AprymeHToM (QyHKIIT srand() MoxHa 3a7aTH (YHKITIIO
time(), BUKIMKaHYy 3 HYJIhOBUM BKa31BHUKOM TuIly time_t, sika moBepTae KiJbKICTh
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cexkyuz Bif 1 ciuas 1970 poky 1 THM camMHUM 3aJla€ BHUITAIKOBE 3€PHO I TeHeparlii
gucen. OyHkuii rand() Ta srand() mpomnucaHi B 3arojioBHoMy (aitmi <cstdlib>, a
time() —y daiimi <ctime>. Hampukian, komaHau
time t t;
srand((unsigned) time(&t));
for(int i=0; i<10; i++) printf("%d\n", rand() % 100);
reHepyBaTUMYTh MOCTIIOBHICTh 3 10-TH BumaakoBux minux uncen Bix 0 mo 99.
[Toni6Ha KOHCTPYKITiS IS JINCHUX YUCET MOKe OYTH TaKoIo:
srand(time(NULL)); // MoxHa 1 mak: srand(time(0));
for(int i=0; i<10; i++)
cout<<setw(4)<<setprecision(2)<<(rand()%100)/double((rand()%10))<<endl;

[Tpuxman mporpaMu 3 IWHAMIYHUM BUAUICHHSM MaM’sITi JAJI1 MaTpUIl BUTIAA-
KOBHX YHCEJI, 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)); // 2eHepayis BunadkoBux uucen
int m, n; // 3MLHH1 044 po3mipHocmi mampuyi
cout<<"BBefiTb po3MipHiCTb MaTpuul Yepe3 npobin "; cin>>m>>n;
// OuHamiyHe cmBopeHHA mampuyi OL1UCHUX 4Yucesn po3MLPOM mxn
double **a = new double*[m]; // n padkiB mampuyi
for (int i=0; i<m; i++) a[i] = new double[n]; // no m cToBnuiB
// 3anoBHeHHA mampuyi BunadkoBumu OilicHumu yucnamu 610 1 do 10
for (int i=0; i<m; i++)
for (int j=0; j<n; j++)
a[i][j] = (rand() % 100 + 1) / double((rand() % 10 + 1));
// BuBederHHa mampuyl
for (int i=0; i<m; i++)
{ for (int j=0; j<n; j++)
cout << setw(4) << setprecision(2) << a[i][j] << " ";
cout << endl;
}
for (int i=0; i<m; i++) delete []a[i]; // 36inbHeHHs AuHamiuyHOT nam’ami
delete []a;
system("pause>>void");
return 0;

Usenite po3MipHicTh HMATpHMUli 4Yepe3 nposia 3 7
7.5 8.8 n.89 1.3 35 3.2 8.6

2.3 11 5.5 21 m.8 7.1 19
58 13 13 8.8 14 20 2.8

[Tpu BuBeaeHHI 11i€i MaTpHIll OyJI0 BUKOPUCTAHO MOIU(DIKATOp setw, SKui 110-
3BOJIMB 3aJaBaTU MIMUPUHY (KUIBKICTh CUMBOJIBHUX TO3MIIIN) KOXKHOTO BUBEICHOTO
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yucna. Taxk, Mozm(blKaTop setw(4) /g KOXKHOTO €JI€MEHTa Bi/IBIB MAKCUMYM TI0 40-
TUPH TMO3UI1, 0 AO3BOJWJIO BUPIBHITH MO CTOBMISIX €IEMEHTH PI3HOTO pO3Mipy.
SIK1IIO e1eMEeHT MaB MEHILY, aHK YOTHPH 3HAKU LIUPUHY, [IEPE] HUM OYJI0 BUBEIECHO
npo6inn. Bukopuctanuil npu BUBEJIEHHI MaHINMyJIATOp setprecision(2) no3Bosius
OOMEXHUTH KUIBKICTh 3HAKIB MICHS JIECATKOBOI KPalkKd MAaKCUMYM JBOMAa 3HAKaMH.
Came 115 mux 3aco0iB OyJo mosydeHo (aitn iomanip, a JokIaaHO BOHU OyiH pO3T-
JSHYTI B 1abopatopHiit podoti Ne 1.

Mpuknagu nporpam

Mpuxaax 1. BBecTy 1ino4ncenbHy MaTpULio 6x4 i CTBOPUTH HOBY MAaTpPHIIIO
3 TUX PSAIKIB BBEICHOT MATPUIL, sIKI HE MICTSTh HYJIbOBUX €JIEMEHTIB.

Po3é’sa30x. Ha BiaMiHy BiJ BBEIEHOI MaTpHIli, CTBOPIOBaHA MAaTpUIls Oyne au-
HAMI4HOIO, OCKUJIBKU KUTBKICTH 11 PSAAKIB 3a37aseriib € HeBigoma. Jns oOuucieHHs
KUIBKOCT1 HYJIbOBUX €JIE€MEHTIB KOKHOTO PSAKa OPraHizyeEMO TUMYACOBUH JTONIOMIXK-
HUM MacuB r. KibKiCTh pSAJKIB CTBOPIOBAHOI MATPUILIl BU3HAYATUMEMO SIK KIJIBKICTb
HEHYJIbOBHX €JIEMEHTIB MacCUBY I’ 1 y HOBY MaTpPHIIIO Oy/1eMO KOIIIOBATH JUIIE Tl psi-
JIKU MIBEJICHOI, J1JIS IKUX r=0.

I[IporpamMmHui Kox:

#include <iostream>
using namespace std;
int main()
{
setlocale(9,".1251");
int a[6][4], i, j, rowc=0, k=0;
cout<<"BBeaiTb MaTpuuw 3 6-Tu pAaakiB i 4-x crtoBnuiB:"<<endl;
int r[6]={0}; // r - macuB kinbkocmi HynboBux esnemeHmMiB psAOKiB mampuuyi
for(i=0; i<6; i++)
for(j=0; j<4; j++)
{ cin>>a[i][]];
if(a[i][j]==0) r[i]++;
}

for(i=0; i<6; i++) // ObuucneHHa kinbkocmi pAOKiB 6e3 HyaboBux esnemeHmiB
if(r[i]==0) rowc++; // r[i]=0 o3Ha4ae, wo 6 i-my pAdKYy Hemae Hyni6

int **b=new int *[rowc]; // BudineHHs nam’ami Ons AuHamiyHOl mampuyi b

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

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

if(r[i]==0) // Axujo B i-my padky HyniB Hemae, B6106yBaembca
{ for(j=0;j<4;j++) b[k]l[jl=alil[]j]; // xoniwBanHa psdka y HoBy mampuuso
K++; // 1 361nbweHHA 1HOeKcy pAdka HoBoi mampuyl.
}

cout<<"\nMaTpuusa, B pAAKax AKOI HEMA€E HYNbOBUX enemMeHTiB:"<<endl;
for(i=0; i<rowc; i++)
{ for(j=0; j<4; j++) cout<<b[i][j]l<<"\t";

cout << endl;

}
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// 361nbHeHHA nam’ami 610 OuHamivyHOT mampuuyi
for(int i=0; i<rowc; i++)
delete [] b[i];
delete []b;
system ("pause>>void");
return 0;

PesynbTatu poboTu:

Beenite HMaTpHuw 3 b—TH pAnKkie i 4—x cToBnuie:
3 o o

ATPHUA,. B pPAAKAX AKOT HEMAE HYALOBHMX EAEMEHTIB:
78 9
8 70
?

Ipuxnax 2. Beectu Matpuiio 3x/ MIMCHUX YUCEN Ta CTBOPUTH HOBY MaTpH-
110 3 TUX CTOBIILIB BBEJACHOI MATPHIIL, IK1 MICTSITh HYJIbOB1 €JIEMEHTH.

I[IporpamMmHui Kox:

#include <iostream>
using namespace std;
int main()
{ setlocale(@,".1251");
double a[3][7];, int i, 7J;
cout<<"BBeaiTb MaTpuuw 3 3-x pAaakis i 7-mm cTtoBnuyiB:"<<endl;
for(i=0; i<3; i++)
for(j=0; j<7; j++) cin>>a[i][j];
int col=0; // col - kinbkicme cmoBnyiB 3 HyaALoBuMu enemeHmamu
int r[7]={0@}; // r - macuB kinbkocmi HynboBux enemeHmiB cmoBnyiB mampuyi
for(j=0; j<7; j++)
{ for(i=0; i<3; i++) // 064ucneHHs
if(a[i][j]==0) r[j]++; // kinekocmi HyniB y cmoBnyi ma
if(r[j]!'=0) col++; // Kinbkocmi cmoBnyiB 3 HynboBumu enemeHmamu
}
double **b=new double*[3]; // BudineHHa nam’ami
for(i=0; i<3; i++) // 0na OuHamiyHoi mampuyi
b[i]=new double [col];
int k=0; // R - 1HOeKkc cmoBnys HoBotl mampuyl (3 HyaAL0B8umu enemeHmamu)
for(j=0; j<7; j++)
if(r[j]!=0) // Akwo 6 j-my cmoBnuyi € Hyni, ckoniwBamu
{ for(i=0;i<3;i++) b[i][k]=a[i]l[]j]; // cmoBneub y HOBy mampuuwo
k++; // 1 36inbwumu iHOekc cmoBnysa HoBotl mampuuyi

}
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if(!col) cout<<"\nHemae cToBnUiB 3 Hy/NbLOBUMMWU enemeHTamu";
else
cout<<endl<<col<<" cToBnui(B) 3 HyNbLOBUMU efieMeHTamu";
cout<<"\nMaTpuusa, y cTonBuUAX AKOLI € HynboBl enemeHTu:'"<<endl;
for(i=0; i<3; i++)
{ for(j=0; j<col; j++) cout<<b[i][j]<<"\t";

cout << endl;
}
for(int i=0; i<3; i++)

delete [] b[i]; // 3BinbHeHHA nam’ami 610 OuHamiyHoi mampuuyi
delete []b;
system ("pause>>void");
return 0;

PesynbpTatu poboTu:

Beepnite Matpuum 3 3—x pApkie i 7w cToBnuise:
45 7.8 o -7 2.8 30 -5
5.8 .7 o 12 -7 o
-1 -5 o 23 6 4_8 41

CTOBNUWitB} 3 HYALOBMMHM EAEMEHTAMM
ATPHMUA. Y CTONBUAX AKOL € HYAbOB1 EAEMEHTH:
. m —

n 0
23 41

[MUTaHHA ANA CAMOKOHTPONHO

1) BuOepiTh MpaBUIbHE OTOJIOMICHHS TUHAMIYHOT MATPUIl 5x4 MiIMX YHCEeT:
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 i=@; i<5; i++) a[i]=new int [4];
e) int **a=new int *[4];
for(int i=0; i<4; i++) a[i]=new int [5];
2) BuOepiTh npaBuiIbHUN BapiaHT 3BUIBHEHHS MMaM’SITi BiJ JWHAMIYHOI MaT-
pulll a 3 5x4 IIUX eJIEMEHTIB:
a) delete a[5][5]; b) delete a[][]; C) delete [][]a;
d)for(int i=0; i<5; i++) delete [] a[i];
delete []a;
e)for(int i=0; i<4; i++) delete [] a[il];
delete []a;
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ITabopaTopHe 3aBpaHHSA

1) V npotokoJii 1a00paTopHOi poOOTH JaTH BiAIMOBI/II HA KOHTPOJIbHI TUTAHHSI.

2) Y 1npoTokoji JIabopaTOpHOI pOOOTH CKJIACTH CXEMY aarOpUTMY 1 HaIlucaTh
nporpamy MoBoto CH++ st po3B’sS3aHHS 1HIWBIAyaJbHUX 3aBJaHb 3 OMNPAIFOBAHHS
JIBOBUMIPHMX MAacCHBIB 3 BHJIUICHHSAM JMHAMIYHOI IMaM’sTi (3aBIaHHS BUOpaTd 3
tabm. 16.1).

3) CTBOpUTH Ha KOMIT'IOTEpi IpOrpaMHi npoektu y cepemonuini Visual C++
JUTSI peajizailii HamucaHuX Mporpam. 3aHeCTH Pe3yJIbTaTh 0OYHUCIIEHB 10 MMPOTOKOIY.

Tabnuys 16.1

Ne

Bap. InguBinyanbHe 3aBAaHHS

1 Bectu marpuiro 10x3 miiCHHX YKCEN i CTBOPUTH HOBY MATPUIIIO 3 TUX PIIKIB
BBEJICHOT MATPHIII, SIKI HE MICTSTh B’ EMHHUX €JICMCHTIB

2  (BBecTH IJIOYUCENBLHY MATPUIO 3X9 i CTBOPHTH HOBY MATPHIIIO 3 THX
CTOBIMI[IB BBEICHOI MAaTPUIIl, SIKI MICTSITh apHI €JIEMEHTH

3 [BBecTH MaTpHIO 9x3 HiMCHUX YUCEI i CTBOPUTH HOBY MATPHILIO 3 THX PSIKIB
BBEJICHOT MaTPHIII, K1 MICTSTh €JeMeHTH Jiumie B aiama3oni [50, 100]

4 |BBecTH IIIOYHCETBHY MATPHILIO 3X8 i CTBOPUTH HOBY MaTPHIIIO 3 THX
CTOBMIIIB BBEJICHOI MAaTPHIIl, SIKI MICTSITh €JIEMEHTH, KpaTHI 3

5 |BBectu mijouncensHy MaTpuiro 10x3 i CTBOPUTH HOBY MAaTPHILIO 3 TUX PSIKIB
BBEJICHOT MATPHUIIL, Ki MICTSITh X04a O OJIMH €JIEMEHT — JIBIHKY

6 [BeecTr MaTpHIo 3x9 MIHCHUX YKCEI i CTBOPUTH HOBY MATPHIIIO 3 THX CTOBII-
I1iB BBEJICHOI MATPHIIi, SKi HE MalOTh ejaeMeHTH MeHT 10-TH

7/ |BBeCTH LIJIOYHCETBHY MATPHUIIO 8X3 1 CTBOPUTH HOBY MATPHIIO 3 THX PSAIKIB
BBEJICHOI MaTPHIIi, SIKI MICTSITh X04a O OJIUH eJeMeHT, KpaTHuil 100

8 |BBecTH LiI0YMCENLHY MATPHIO 5X9 i CTBOPUTH HOBY MATPUIIIO 3 TUX
CTOBIILIB BBEJCHOI MATPHIIl, IKi HE MICTSITh KOIHOTO ejemeHTa 10

9 [BBecTH LIJIOUUCENBHY MATPUINIO 9X5 i CTBOPUTH HOBY MATPHMILIO 3 THX PSIKIB
BBEJICHOI MaTPHIIl, SIKI HE MICTSITh MMAPHI €JIEMEHTH

10 Beectu marpuifro 3x6 QifiCHUX YUCEN i CTBOPUTH HOBY MATPHUIIO 3 THX
CTOBIIIIB BBEJICHOI MaTPHII, SIK1 MICTATh BIJl’€EMHI €JIEMEHTH

11 Beecrtu ninouncensny Matpuiio 10x4 i CTBOPUTH HOBY MATPHLIFO 3 THX PAAKIB
BBEJICHOI MaTPHIIl, SIKI MICTSITh €JIeMEeHTH, KpaTHi 10

12 |Beectu marpuino 4x9 nificHUX 9MCEN i CTBOPUTH HOBY MATPHIIKO 3 THX
CTOBMIIIB BBEJICHOI MATPHIIi, SKi MatOTh eneMeHTH Ourbiti 3a 100

13 |BeectH 1iounce bHy MATPUIO 8X4 i CTBOPUTH HOBY MATPHIIIO 3 TUX
PSAIKIB BBEJACHOT MAaTPHIII, SIKI HE MICTATh *KOJHOTO eJIeMeHTa 5 um 25

14 Bectu marpuirio 3x10 IiiCHAX 9KCEIT i CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBMIIIB BBEJICHOI MAaTPHIIl, SIKI MAIOTh €JIEMEHTH 32 MOJIYJIEM MEHII 7-MU

15 |BBecTH 1imo9ncensHy MATPHIO 7x3 i CTBOPUTH HOBY MaTPHINIO 3 THX PSIIKIB
BBEJICHOT MATPHIII, SKi MICTSITh X04ua O OJIMH eJIeMeHT — 7 abo 13

16 Beecrtu mimouncensny MaTpuiro 4x10 i CTBOPUTH HOBY MATPHIIO 3 THX
CTOBIIIIB BBEJCHOT MATPHIIi, K1 MICTITh X04a O OJIMH €JIEMEHT — OJIMHUIIIO

17 |Beectu mMatpuiro 8x3 miiCHUX YHCEI i CTBOPUTH HOBY MATPHIIIO 3 THX PSIKIB
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InguBinyaabHe 3aBIaHHA

BBEJICHOI MaTPHIIi, IKI HE MICTITh €JIeMeHTiB OibIux 3a 100

3akinyenus mabn. 16.2

Bap.

InauBinyanbHe 3aBIaHHS

18

BBectu 1inouncenbHy MaTpuilio 4x9 1 CTBOPUTH HOBY MaTPHIIIO 3 THX
CTOBMIIIB BBEJICHOI MAaTPHIIi, IKI HE MICTSITh €JIeMEeHTH, KpaTHi 10

19

BBectu matpuito 9x5 miiiCHUX YUCEN 1 CTBOPUTHA HOBY MATPHUIIO 3 TUX PSIKIB
BBEJICHOT MATPHIII, IKi MAIOTh €JIEMEHTH MEHIII 5-TH

20

BBecTH 1iJI09MCEIbHY MATPHUIO 4X9 1 CTBOPUTH HOBY MATPHIIIO 3 THX
CTOBIIIIB BBEJCHOI MATPHIIL, SIKi MICTSITh X04ua O OJIUH eleMeHT 2 abo —1

21

BBectu 1ijouncenbHy MaTpUIio 7x3 1 CTBOPUTH HOBY MaTPHIIIO 3 THX
PSIKIB BBEJICHOT MAaTPHII, IKI HE MICTSATH KOJHOTO eJIeMeHTa 7

22

BBecTu 1inouucenbHy MaTpuiio 4x8 1 CTBOPUTH HOBY MATPULIIO 3 THX
CTOBII[IB BBEICHOI MAaTPUIIi, SIKI MICTSITh HEMAPHI €JIEMEHTHU

23

Beectu matpuito 10x3 niicCHUX YKCEI 1 CTBOPUTH HOBY MATPHUIIIO 3 TUX PSIKIB
BBEJICHOI MaTPHIIl, SIKI HE MAaIOTh €JIEMEHTH 3a MOJTyJIeM MEHIIIi 3a 9

24

Beectu Marpuiro 3x8 miiCHUX 9UCET 1 CTBOPUTH HOBY MATPHIIIO 3 TUX CTOBII-
1[1B BBEJICHOI MaTPHII, sIKi HE MICTATh €JIEeMEHTH 3 Jiana3ony (10, 20]

25

BBecTu 1uioyucenbHy MaTpuio 8x3 1 CTBOPUTH HOBY MATPHULIIO 3 TUX PAIKIB
BBEJICHOI MaTPUIIl, SIKI HE MICTSITh €JIEMEHTHU, KpaTH1 3

26

Brectu MaTpuiro 5x9 miiCHUX Yrce 1 CTBOPUTH HOBY MATPHIIO 3 TUX CTOBIIIIIB
BBEJICHOT MaTPHIII, K1 MICTSTh €JIEMEHTH, JIHCHA YacTHHA SKUX JTOp1BHIOE ()

27

BBectu 1iouncenbHy MaTpuIio 7x4 1 CTBOPUTH HOBY MATPUIIIO 3 TUX PSAAKIB
BBEJICHOI MaTPUIIl, SIKI HE MICTSITh HEMAPHI €JIEMEHTHU

28

BBecTu 1inouncenbHy MaTpuiio 3x9 1 CTBOPUTH HOBY MATPULIIO 3 TUX CTOBIILIIB
BBEJICHOT MaTPHIIL, SIKi MICTSITh X04ua O OJIUH €JIEeMEHT, KpaTHuii 20

29

BBectu matpuito 7x5 miMiCHUX 4UCEN 1 CTBOPUTH HOBY MATPHIIIO 3 TUX PAIKIB
BBEJICHOT MaTPHIII, SIKi HE MICTSTh €JIEMCHTH, JIIMCHA YacTHUHA SKUX JIOpiBHIOE 0

30

BBecTu 1inouucenbHy MaTpuIlio 5x9 1 CTBOPUTH HOBY MATPUIIO 3 THX
CTOBMIIIB BBEJICHOI MAaTPHIIi, sIKI HE MICTSITh KOAHOTO eneMenTa 11 abo 22
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PoboTta 3 CMUMBONbHUMW AAHUMMU

Meta po6oTH: HaOyTH MPAKTUYHUX HABUKIB MIPOTrPAMHOTO OIMPAILIOBAHHS CHM-
BOJIbHUX JJAHUX.

TeopeTnyHi BigOMOCTI

CuMBONbLHUM TUN AaHux y C++

CuMBOaMH BBaXKAIOTHCS: BEJIMKI W Malli JIATUHCHKI JITepH, BEUKI ¥ Mai Jii-
TepU KUPUIUIT, Iudpu, npooin, posainosi 3uaku (', "', "', "', "', 1?7, '), 3Haku apud-
MetnuHux gk (‘+, -, '*', /", '="), cmy>k00BI CUMBOJH, 110 BiAMOBIIAIOTH KJIABIIIaM
Enter, Esc, Tab Tomo. ¥ C++ 3HaueHHS CHMBOJIbHUX KOHCTAHT 3allMCYIOThCS B OJIH-
HapHuX gankax: '3', 'f', '+, '%'.

Icnye enuHUN MDKHApOIHUM cTaHAapT — Tak 3BaHa TaOumms ASCII-komis
(American Standard Code for Information Interchange — amepukaHChbKHil cTaHIAaPT-
HUM Koj ansi oOMiHy iH(popmariero). CumBonu ASCII maroth koau Bim 0 mo 127,
TOOTO 3HAYEHHS MEPIIOi MOJOBMHU MOJIMBHUX 3HA4eHb 0aiiTa, XO04ya 4acTO KOJAMHU
ASCII nHa3uBaroTh BCro Tabmuiro 3 256 cumpoiiB. Ilepmri 128 ASCII-koniB € equHi
JUTSL BCIX KpaiH, a Koau Bia 128 1o 255 Ha3uBarOTh pO3NMIMPEHOIO YACTUHOIO TaOJHIIl
ASCII, ne 3ajex)HO BiJ KpaiHW PO3MIILYETHCS HALIOHATBHUNA an@aBIT 1 CUMBOJIHU
ncepaorpadiku. Y pizHux Bepcisix C++ KOAM CHUMBOJIB HalllOHAJIBHOTO aldaBiTy
MOYTh MaTH Pi3HI 3HAYEHHS.

CumBosibHuii Tun y C++ 3Betbest char. Hanpukiian, npu oroiomeHHi 3MiHHUX

char ¢, s, g;
B OINEPATUBHIN MaM’sIT1 JUIsl KOKHOI 3 IIUX TPHOX 3MIHHUX OY/I€ BiJIBEICHO MO0 OJTHOMY
OaitTy. Ko cumMBOJIbHI 3MiHHI Ha0yAyTh MIEBHUX 3HAYEHb, TO KOMIIT FOTEP 3aIUIIIE B
rmamM’sITh HEe caMi CUMBOJIH, a iXHI Koau (y BUIJIAAI UTHX uncen). Hanpukian, 3amMicTh
mitepu 'A' 30epiratumeThes i kox 65. Tomy, SIKIIIO MPUCBOITH CUMBOJIBHIN 3MIHHIN
MEBHE LiJie yucio, To C++ crpuiiMe ioro sik koJ cuMBody 3 Tadauii ASCII-koniB.

CuMBOJIM MO>XKHA MOPIBHIOBATU. BUIBIIMM BBaXXKa€ThbCsl TOW CUMBOJ, Y SIKOTO
KOJl € OUTbIINA, TOOTO CUMBOJI, po3minieHuid y tabnuii ASCII-koaip mi3uime. Ha-
npukian: 'a' <'h','A' <'a'.

Cneundika moBu C++ npu onpaioBaHHI CHMBOJIBHUX JIaHUX MOJISITA€ B TOMY,
1[0 332 3aMOBYYBAHHSM THUIl € 3HAKOBUM, TOOTO 30epirae 3Ha4eHHs KOJIB CHMBOJIIB
Big —128 mo 127. Ilpu yomy Bija’€MHI 3HaYCHHS MarOTh KOAW PO3MIUPEHOT YaCTUHH
tabnuii ASCII. Hactynuuii ¢pparMeHT mporpaMHOTO KONy JO3BOJIUTh MOOAYUTH SIK
C++ iHTEepIpeTyE CUMBOJIM KUPHIIHUIIL:

setlocale(LC_ALL,".1251");

for (int i="A'"; i<="a'; i++)

{ if(i%8==0) puts("\n");
printf("%c = %31 ",(char)i, i);

}
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®yHKUii gna poboTn 3 cumBonamu

Y C++ icHy10Th crieriaiabHi PYHKIIT 111 poOOTH 3 CHMBOJIbHUMU JaHUMH.

DyHKILis IIpu3HavyeHHst

tolower() |moBepTa€ CUMBOJ Y HUYKHBOMY PETICTpi

toupper() |moBepTae CHUMBOJI Y BEPXHBOMY PEricTpi

HactynHi QyHKIIIT IepeBipsitoTh HAIEKHICTb CUMBOJTY 10 MHOKHHU:

isalnum() JIATUHCBEKUX HiTep i HH(I)p (vAv . IZ', 9 — IZI’ "0 — .9.)

isalpha() |matuHCHKUX MiTep ('A'—'Z','a' —'Z")

iscntrl() |kepyBanbHuX cuMBOIiB (3 Kogamu 0..31 i1 127)

isdigit() [mudp (0'—'9)

isgraph() |BuauMux cuMBOIIIB, TOOTO HE € BIAMOBITHUMM KiaBiiaMm Esc, Tab Toro

islower() | TaTMHCBHKMX JITEp HIXKHBOTO pericTpy (‘a' — 'Z')

isprint() | npyxoBanmx cumBouiB (isgraph() + mpoGin)

isupper() |mitep Bepxuboro perictpy (‘A'—'Z")

ispunct() |3HaKiB myHKTYyAIIii

isspace() |cMMBOJIIB-pO3ILTIOBAYIB

Ipumimra. Bumie3asHaueHi (yHKIT TepeBIpKU U TEPETBOPEHHS PETICTPY
MPAIIOIOTh JIMIE 3 JaTUHChKUMH JiiTepamu. Crnpoba BukopucTatd i QyHKIIT Asis
CUMBOJIIB KUPWIUII CIIPUYUHUTH BUBEJEHHS MMOBIIOMJICHHS PO MOMUMIKY. Tomy niist
poOOTH 3 JiTepaMy KUPWIHIIL CIT1J] BAKOPUCTOBYBATH TIEPEBIPKY HAJIEKHOCTI CUMBO-
Jy 70 BIAMOBIJHOTO CUMBOJBHOTO MPOMIXKKY, a ISl IEPETBOPEHHS PETICTPY — 3MEH-
HIEHHS YU TO 30UIBIIEHHS KOAY CUMBOJIY Ha PI3HUIIO KOJIB MK BEJIMKUMU Ta MaJlu-
MU JIiTepaMH (JJ1s1 OUTBIIOCTI JIITEP BOHA CTAHOBUTH 32).

B C++ psiaku po3riisaioTh K MaCUBH, €JIEMEHTH SIKOTO MaioTh Tum char. Ps-
JOK MOY€ MICTUTH CHUMBOJIM JIITEP, LUPP 1 CHelialbHIUX CUMBOIIB, SIKI 3alUCYIOTh y
MOABIWHUX JlankaX. IM’s psaKa € KOHCTAaHTHUM BKa3iBHUKOM Ha TEPIIHA CHMBOJL.
Hywmepariisi cumBoIiB y psaaky nouynHaeThes 3 0. OcTaHHii CUMBOJ psAKa — CIIyk00-
BUH CHUMBOJI, TaK 3BaHUM, 3aBepllajibHUN HYJIb-CUMBOM \0', KU € 03HAKOI KiHIIS
psanka. [Ipu orosomieHH1 psjka CliJi BKa3aTd MaKCUMaJIbHY KUIBKICTh CUMBOJIB, SIKI
OyayTh 30epiratucs y psKy, Ipd YoMy CJIil BpaXOBYBAaTH HASIBHICTh HAIPUKIHII Psi-
JIKa HYJIb-TEPMIHATOPA 1 BIIBOIUTH JOJIATKOBHM OAWT SISl HHOTO:

char s[1@]; // Padok s moxe micmumu 0o 9-mu cumBoniB
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Psnox mpu orosiomieHHi MOXHa 1HIIali3yBaTH MOYAaTKOBUM 3HAYEHHSM, Ha-

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

[Tpu upoMy mepiii HIicTh CUMBOJIB psAJIKa HA0YIyTh 3HAYEHb KO/1B 3a3HAYCHHUX
CHMBOJIB, a penita yotupu cuMBoin — 3HaueHHs "\0'. [lo pedi, Ko psaoK Ipu Oro-
JIOTIICHHI 1HIIIAII3YETHCSA, TO 30BCIM HE 000B’SI3KOBO BKa3yBaTH HOTO PO3Mip B KBa/I-
pPaTHHX JYXKKaX:

char s[] = "abcdef";

[Tpu uboMy po3Mip psiiKa BU3HAYAETHCS aBTOMATUYHO, a B KIHELlb psAJKa JOIMH-

cyetnbest cumBout '\0'.

BBeaeHHA-BUBEAEHHA CUMBONbHUX AaHUX

JI1si BBeIeHHsI OJTHOT0 CHUMBOJIY B KOHCOJIi icHye QyHKIliS getch() 3 610mio-

TEKH conio.h.
char c = getch();
getch();

Ockuibky 1 QyHKILIS TPU3YIUHSAE BUKOHAHHS MPOTPaMU i1 OYIKY€ Ha BBE/ICH-
Hsl CUMBOJIy, TOOTO Ha HaTUCHEHHs OyAb-SKOi KJIaBilli, il JOBOJI 4acCTO BUKOPUCTO-
BYIOTh HANPUKIHIII KOHCOJBHUX MpOrpaMm mepen return 0, mo0 NMpuU3yNUHUTH MPO-
rpaMmy 1 HaJlaTH KOPUCTYBayy MOXJIUBICTh TPOYUTATH PE3YJIbTATH.

Jlisi BBe/leHHsI 1l BUBeIeHHSI PSAKIB y KOHCOJIi, KpiM Bxke 3Haiiomux Bam mo-
ToKOBHX KoMmaHa C++ cin>> Ta cout<< (3 6i0mioTekn iostream.h), BUKOPHCTOBYIOTh
C-dynxuii gets/puts Ta scanf/printf (3 6i0mioTeku stdio.h).

1) Crenudika MOTOKOBOT KOMAaHIU BBEJIEHHS Cin>> moJisirae y TOMYy, III0 BOHA
BBOJIUThH TOCJIJIOBHICTh CHUMBOJIIB JI0 MEPUIOT0 MpoOuTy abo 1HIIOTO PO3AlIIoBaya,
TOOTO 110 KOMAaHy HEIOPEYHO BUKOPUCTOBYBATH Il BBEACHHS PEYEHb 3 TPOOLIaMHU.

2) OyukIis puts(s) BUBOJAMTH PIIOK S HA €KpaH, 3aMIHIOIOUH HYJIb-CUMBOJI Ha
Enter.

3) dyHKIisA gets(s) 3UNTye CUMBOJIM 3 KJIaBiaTypH JI0 TIOSIBU CHMBOJTY TIEpPEBe-
neHHs psaka Enter 1 3amucye ix y psaok s (BnacHe cumBod Enter mo psinka He moiyda-
€THCS, a 3aMICTh HbOT'0 3aIUCYETHCS HYJIb-CUMBOJT), HAIPUKJIIA/L:

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

3amicTh (yHKIIT gets () BBaxaeTbesl OUIbLI OE3MEYHUM 3aCTOCOBYBATH (DYHKIIIIO
gets_s(), OCKUIbKM BOHA JJO3BOJISIE KOHTPOJIFOBATH KUIbKICTh 3UMTYBAHUX CHMBOJIB:

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

4) ®yukuii (hopMaTHOrO BBEACHHA-BUBEACHHS scanf Ta printf MaroTh CXOXui
dbopmar 1 103BOJISSIOTH BBOJIUTH HE JIMILIE PSIAKU, a W YUCIIOBI JIaH1, 3aJIeKHO B1J] BKa-
3aHOTO (hopmary:

scanf (<gpopmam>, < CNUCOK 3MIHHUX>);
printf (<gpopmam>, <cnucok 3miHHUX>);
ne: gopmam — psagok crienudikaTopiB GpopMary y MoJaBIHHUX ankax. HaiOuib
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MOIMUPEHNUMU CTIeU(DIKaTOpaMH €: %S — IS PSAAKA CHMBOJIIB, %1 — ISt IITUX

qucen, %f — 1 IiicHuX yncen y ¢pikcoBaHoMmy (hopmari,

CNUCOK 3MIHHUX — TIOCTIOBHICTh PO3JIICHUX KOMaMH 3MIHHUX, 3HAUCHHS

SIKUX BBOJIUTHCS a00 BUBOIATHCS.

Tak, pynkuis printf("Pesynbtat: ", str) BUBOIUTH PAJOK Sstr, a GyHKIIISA
scanf("%s %i", str, &ol) BBOAWUTH 3HAUEHHS psJiKa str 1 1101 3MiHHOT kol.

Jlnst poOOTH 3 psAAKAMU ICHYIOTH CIIeIllabHI (PYHKIIIT, Cepe SIKUX:

strlen(s) — oOUYUCIIEHHS TOBXHUHU pAJKA S (HYJIb-CUMBOJ HE BPaXOBYETHCH);

strcat(sl, s2)—npueaHaHHs pAaKa s2 10 KIHIIA psAnka sl.

Iamm GyHKIl 111 poGoTH 3 psaKaMu OyayTh PO3TIISIHYTI Y HACTYIHIN JTabopaTo-
pHil poOOTI.

BcraHoBneHHS MOBHUX CTaH,CI,apTiB

[lle omniero ocobnusicTio Visual C++ € Te, 10 B KOHCOJIBHOMY PEXHMI I10O-
PI3HOMY IHTEPIIPETYIOThCS Koau po3iurpeHoi yactuau tadmuul ASCIL ans BBeaeHux
CUMBOJIbHUX JIaHMX 1 HAOpaHOTO Yy mporpami TeKCTy. I came TOMy TEKCT KHPHIIUIICIO
(YKpaiHCBbKOIO a00 pOCiiiChKOI0 MOBOIO) B KOHCOJII BUBOAMTHLCS y BUIJIsIII aOpakaiadpu.
JI7is BU3HaUEHHS MOBHOTO CTaHAAPTY (KpaiHa abo perioH i MoBa) mpu poOOTi 3 PO3IIIH-
PEHMMU CHMBOJIaMH ICHY€ crieriaibia QyHkist setlocale() 3 6i0moTeku locale.h,
(dbopMarT AKOi Ma€ BUTJISI:

char *setlocale(int type, const char *locale);

1€ type — apryMeHT, sSIKMid BKa3ye Ha Te, Kl came JIaHl MOBHOTO CTaHAapTy CIij 3Mi-
HUTU: LC_ALL — yci, LC_MONETARY — (hopmat rpomoBux 3Ha4eHb, LC_NUMERIC — ¢o-
pMar YMCIOBHUX 3HAYEHb 3 JAECATKOBOIO TOUKOIO a00 KoMoro, LC_TIME — (hopmat natu
1 4acy TOIIO;
locale — aprymeHT, sIKUil 3aJja€ MOBHUM CTaHAApPT y BUTIISI PsijiKa 13 3a3HAYECHHSIM
MOBH, KOJIy KpaiHu 1/ab0 K0/10BOi CTOPIHKH Yy opMmarTi: "<MoBa>_<KpaiHa>.<KoAoBa
cTopiHka>", mpu YoMy BCl TpH CKJIQJIOBI 3a3Ha4aTH He 000B’s13k0B0. Harpukia, ko-
Manau setlocale(LC ALL,".1251"), setlocale(®, "Ukrainian.1251"), setlocale(O,
"Ukrainian_Ukraine.1251") i setlocale(®, "uk-UA.1251") nms YkpaiHu € TOTOX-
HuMH, a s CIIIA TOTOKHMMM € BUKOpUCTaHHS KoMaHJ setlocale(@, "English™),
setlocale(LC ALL,"English United States.1252") i setlocale(LC ALL, "en-US"),
pH YoMy niepiua 3 (popm € HallOUIbIT PEKOMEHJOBAHOIO.

Habip nocTtynmHMX iMEH MOBHMX CTAaHJIApTiB, HA3B MOB, KOJIIB KpaiH 1 KOJOBUX
CTOPIHOK MOXHa ToOaumT 3a I[HTepHer-mocwnanasM: http://msdn.microsoft.com/ru-
RU/goglobal/bb896001.aspx. ITpumipom, dhyHkiis setlocale(®, "French_Canada.1252")
BCTaHOBJIIOE MOBHUI cTanaapt "Ppaniry3pkuii (Kanaaa)" 3 komoBoro cTopiHkoro 1252.

SK1mo B SIKOCTI 3HAUEHHS KOJOBOI CTOPIHKM aprymeHTy locale Bkazatu ".OCP",
TO BCTAHOBJTIOBAaTUMETHCS KOJIOBA CTOPIHKA 32 3aMOBYYBAHHSIM.

Ockinbku MoBa C++ omnpaliboBy€e CUMBOJ SIK OIMH OalT, TO cripoOa BCTaHOBJICH-
Hs1 ko710BO1 cTtopiHku UTF-7 un UTF-8, siki moTpeOyroTh /1Ba OaiiT 17151 KOYKHOTO CHUM-
BOJTY, 3aBEPIIUTHCS IIOMIIIKOIO.

Oymnkiris setlocale() moBepTae BKa3iBHUK Ha PSIIOK, aCOIIAOBAHUN 3 TTapaMeT-
pom type. [Ipy BUHUKHEHH] MOMWIKH (PYHKITisl TOBEPHE HYJIHOBUH BKa31BHUK.
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Po3rnsinemo Ha mpuKiIaai AOUUIBHICTH MOYEPTOBOTO BUKOPUCTAHHS PI3HUX KO-
nyBaHb (KkoMaHqu setlocale(@,".1251") i setlocale(@,".0CP")) y nmporpaMHOMY KO-
Tl 1711 KOPEKTHOTO BUBEJICHHS JIITEP KUPWIUII, OCKUIBKK 0€3 BUKOPUCTAHHSI IUX KO-
MaH/]l KHPUJIMIS BUBOJUTUMETHCS Y BUTJISA 1 abpakanadpu. Jlami HaBeaeHO TpHU Bapia-
HTH TIPOTPAMHOT0 KOAY, a IMIPaBOPYyY BiJ HUX — BUIJIST BUBEJICHOT'O TEKCTY:

1) char s[100];

puts("BBeaiTb pagok s ="); TxeiCH E ¢nob
gets s(s); OEA NpOorpaMysaHHa C++
puts("BeeneHuii Bamm pagok s =");

puts(s);

2) char s[100];
setlocale(LC ALL,".1251");

puts("Beeaitb pagok s ="); EEAiTE pAROK 3 =
0OBA NpOrpaMysaHHa C++

gets_s(s); p _

o . " EeneHdd Bavu papok s =
puts("Beenenuii Bamm pagok s ="); *Rii TaR?a i —n C++
puts(s);

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

gets s(s); : —

setlocale(o," 1251"); T PR an Coe

puts("BeeneHuit Bamm pagok s ="); BeeneHud Bamu papok s =

setlocale(0,".0CP"); OBA nNporpaMysaHHa C++

puts(s);

Otxe, I BUBEJCHHS Ha €KpaH TEKCTOBUX MOBIJOMJICHb 3 KHPHIHIICIO CIiJ

BUKOpHCTOBYBaTH KoayBanus Windows 1251 (komanma setlocale(LC_ALL,".1251")
abo setlocale(@,".1251"), a g BUBEJACHHS PaHIIl BBEICHUX CUMBOJBHUX JTAHUX

CJIIJT IOBEPHYTHUCS /10 TOYATKOBHX HaJalITyBaHb KOMaHA00 setlocale(@,".0CP").

Mpuknagu nporpam

Ipuxnan 1. Busectu Bci cuMBoiiu Ta koau tadmauii ASCIL.

TexcT mporpamu:

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

int main()

{
setlocale(LC_ALL,".1251");
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for (int i=32; i<256; i++)

{ if (i%4==0) printf("\n");
printf("%3i = %c \t",i, (char)i);

}

getch();

return 9;

Pe3yabpTatu poboTu:

3
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Ipuknan 2. Beectu psapok it BuBectu ASCII-xonu #ioro cuMBOiB.

Texkct nporpamu:

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

int main()

{
char s[100];
setlocale(LC_ALL,".1251"); puts("BeegiTtb pagok: ");
setlocale(LC_ALL,".0CP"); gets s(s);
for (int i=0; i<strlen(s); i++)
printf("%c = %31 ",s[i],(int)s[i]);
getch();
return 0;
}

PesynpTatu poboTu:

Ipukaan 3. Beectu panok 1 BuBecTd 3aMicTb nudp 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("%c",s[i]);
getch();
return 0;

PesynbTatu poboTu:

Input one string:
igits:- 0123456789

igits: 48 49 50 51 52 53 54 55 56 57
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Ipuxiaan 4. BeecTr psAaoK it 00YUCIUTH KUTBKICTH CHMBOJIIB '*' Y TIbOMY PSIZIKY.

Pos3é’s130x. KinbkicTh 31podok o6uncianmo y pyHkiii zirka, sika oTpuMae psaox
S, a oBepHe /10 (PYHKIIT main IiIe YUCIIO0 — KUTbKICTD 31pOYOK Y PAIKY.

Texkct nmporpamu:

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

int zirka(char* s)
{ int i, k=0;
for (i=0; s[i]!="\0'; i++)
if(s[i]=="*") k++; // Axwo 3HaldeHo 31pouKy, 36inbwumu Kinbkicme Ha 1
return k;
}
int main()
{ setlocale(LC_ALL,".1251");
char s[100]; int kol;
puts("Beeaitb pagok: ");

gets s(s);

kol = zirka(s); // BUKAUK @yHKUYLL
printf("KinekicTe cumBoniB * y pagky = %i", kol);
getch();

return 0;

PesynbTatu poboTu:

Beenirbe papok:
128 =xFzx xfnx =T

KiabKicTh CHMEOALE *

Ipuxiaan 5. Beectu psAgok 1 BUBHAUUTH, Y € Y HHOMY 3HAKH ITyHKTYaIIii.

Texct nmporpamu:

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

int znaki(char* s)
{
for (int i=0; s[i]!="\0"; i++)
if(s[il=="." || s[i]=="," || s[i]==";" || s[i]=="!" || s[i]=="2" || s[i]=="-")
// abo if(ispunct(s[i])) 0na namuHuyi
return 1; //Akuo 3ycmpivyaemecsa 3HAK nyHKmyauyli, @yHKUis noBepHe 3HaveHHA 1,
return 0; //a AKWo He 3ycmpisnocA XodHo20, nhoBepHe 3Ha4yeHHA O

}
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int main()
{ setlocale(LC_ALL,".1251");
char s[100]; int res;
puts("Beeaitb pagok: ");  gets_s(s);
res = znaki(s);
if (res) puts("PosginoBi 3Haku mpucyTHi");
else puts("Po3ginoBux 3HakiB Hemae");
getch();
return 9;

PesynbTatu poboTu:

BeeniTte pANLOK: BEeniTh pANOK:
ello, world!? ece I'aan sBORY

03014081 3HAKH NPpHCYTHL 0301A0BMX 3HAK1E HEMAE

Ipuxaan 6. Beectu 1Ba psKy 1 BU3HAYUTH, UM € BOHU OJHAKOBUMU.

TexkcT mporpamu:

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

int perevirka(char* sl, char* s2)
{ int i, n1, n2;
nl=strlen(sl); n2=strlen(s2);
if (n1 != n2) return ©; // Axkwo AoBxuHU pAOKiB He 36izawmbca, noBepHymu ©

for (i=0; i<nl; i++) // AKuwo 3Hatuuce HeodHakoBi cumBonu,
if(s1[i] !'= s2[i]) return @; // noBepHymu @
return 1; // Akujo HeodHakoBux cumBoniB He 3HalideHo, noBepHymu 1
}
int main()

{ char sl1[100], s2[100];
setlocale(LC_ALL,".1251");
puts("BBegitb nepumii pagok: "); gets s(sl);
puts("BBenitb apyruit psgok: "); gets_s(s2);
int res = perevirka(sl, s2);
if(res) puts("Pagku opHakoBi");
else puts("Psgku He opgHakoBi ");
getch();
return 0;

Pe3yabpTatu poboTu:

BEAiLiTL nepudd pAnok:§Beenite nepuvd panok: @ Beenite nepuumd panok:

porpama

porpasa
ANKH HE OOHAKOB1
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Ipuknan 7. TlepeBectu 10 BEpXHBOTO pericTpy (y BENMKI JITEPH) BC1 TOIOCHI
JITEepH JATUHULI PsAJIKA Ta OOUYMCIUTU TXHIO KUIBKICT.

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

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

return k;

}

int main() _

{ char s[100]; (I)nput one string:

) pen the windouws

puts("Input one string: "); gets_s(s); (Ao ERI AR IR T LD,
int k=lowreg(s); The number of vouwels — 4
puts(s);
cout<<"The number of vowels - "<<k<<endl;
getch();
return 0;

}

Hpnmazl 8. Bupganutu octaHHE CI0OBO 3 pAaKa.

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]="\9"'; // Budanumu KiHue6i npobiau
while (s[i]!="\@")
if(s[i+] ==" ') ind=i; // ind - Homep ocmaHHL020 NpPobiny 6 pAdky
s[ind]="\0"; // 3anucamu 3amicme npobiny cumBon KiHUA pAOKa
}
int main()

{ char s[100];
setlocale(LC_ALL,".1251"); puts ("BBegiTb pAgok: ");
gets_s(s);

DeleteLastWord(s);

puts("\nPsook 3 BuaaneHnMm ocTaHHim cnosom:");
setlocale(LC_ALL,".0CP"); Beenith pALOK:
puts(s); AABYA JPOCTAE WBHAKO
getch();
return 9;

AQOK 3 BMAAAEHHWM OCTAHHIM CADBOM:
aAedYa 3JIpOCTaE
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Ipuxiaax 9. Beectu aBa psaku, BUSHAYATH 1 BUBECTH BCl CITUTBHI JUIsI 000X
PSAIKIB CUMBOJIM Ta OOYMCIIUTH iXHIO KIJIBKICTb.

Texkct nmporpamu:

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

int SameLetters(char* sl, char* s2, char* rez)
{

rez[@]="\0';

int i, j, k, m, kol=0;

for (i=0; s1[i]!="\0"'; i++)

for (j=0; s2[j]!="\0'; j++)
if (s1[i] == s2[]])
{ for (k=m=0; rez[k]!="\0"; k++)
if (s1[i]==rez[k])m=1;
if (!m) { rez[kol]=s1[i]; rez[kol+1]="\@'; kol++;}
}

return kol;

}

int main()

{
char sl1[100], s2[100],s3[100];

setlocale(LC_ALL,".1251"); puts("BBeaitb nepumii pagok: ");

setlocale(LC ALL,".OCP"); gets s(sl);
setlocale(LC_ALL,".1251"); puts("BseniTb apyruii pagok: ");
setlocale(LC ALL,".OCP"); 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", k);
setlocale(LC_ALL,".OCP");

puts(s3);

getch();

return ©;

PesynbTatu poboTu:

BEeniTh Nepudd pANOK: PEENLTE MNEepUHH pANOK =
1aMa MHAQ paMy programme®

BEeniTh NpyYyrvd pANOK: 0 . . -
3Apa3 paMa 4YMCTAa HEEA1TE AP YrHH PAROK S

FPROGRAMMER

JpHaKoBHX cumMBoaies — 5
18 Hp eEMAaE OoOAQHAHOBHX CHKMBOAL1LEB
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Ipukaan 10. Busectu Ti miTepu natunmIIl (1 MaJIi, 1 BEJIHK1), SKAX HEMAE Y PSAKY.

Texkct 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'; ck="'z"; c+H) rez[i++]=c;
rez[i]="\0";
for (i=0; s[i]!="\@'; i++)
if (s[i]>='A" 8&& s[i]<='Z" || s[i]>='a' && s[i]<="z" )
for (j=0; rez[j]!="\0"; j++)
if (s[il==rez[]])
{ 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("Beeagitb pagok: "); gets_s(sl);
int k = NotLetters(sl,s2);
if (k) puts("\nY psgky Hemae nitep natuHuui:");
else printf("\nY paaky %i nitep(un) natuHuui (6e3 ypaxyBaHHA pericTpy),
\nane cepes HUX Hemae Takux:\n", k);
puts(s2);
getch();
return 0;

PesynbTatu poboTu:

EeniTh pApOH:
lMoAocHi AiTepd AaTvHHUi Taki: aouweiAQUEI

Y papky 10 aiteptu? aAaatuHvui (6e3 ypaxysaHHA pericrpy?l.
AE CEpE[ HWUX HEMAE TAaKMHX:
CDEFGHJELMNPQRETUWREY Zhcdf ghjklmnpgrstuuxyz

Beenite pAanok:
HOAHTE KOTHKE THX0,. GEYAE MHUKAM AMXO...

Y pAanKky Hemae AiTep AATHHHUL:
ABCDEFGHI JELMNOPQRETUUWEY Zabocdef ghijklmnopgrstuvuxy=
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Ipuxnax 11. BeecTu psaok 1 BUBECTH OKPEMO y CTOBMEIb yCl CIOBa IOTO
psaka.

Texkct nmporpamu:

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

void words(char* st)

{ char sl[100]; int k=0, i, n;
strcat(st," ");
n=strlen(st);
if (n<2) return;

sl[e]="\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[e]="\e";
k=0;
}
}
int main()
{
char st[100];
setlocale(LC ALL,".1251");
puts("Beegitb pagok: ");
setlocale(LC ALL,".OCP");
gets s(st);
words(st);
getch();
return 0;

PesynbTatu poboTu:

BeeniTh pAROK: Beenite pAapok:
i MULL pointer indicates an error|Mama muaa pamy. Tenep pama 4HcTa.
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[MuTaHHA fNa CaMOKOHTPOSIO

1) Haiite o3znaueHHs moHATTS ASCII. Ska € kinbkicte ASCII-xoaiB?

2) Ckinbku OalTIB BUAUISETBCA 11 3MIHHOI THUITY char?

3) Sxi omepartiii MOKHa BUKOHYBAaTH HaJl CHMBOJIAMH?

4) Ha3BiTh BUpa3u, ki MAaTUMYTh 3HadeHHs 1 (true —icTtuHa — "Tak"):

a) Iel < Iyl I‘) IWI > lwl
6) l5l > I_Fl 'H) ] ] > I@I
B) IFI > I_FI e) lﬂl > 'I-Ol

5) Sk y nmporpami 3MiHUTH PEricTp CUMBOJIIB JTATUHULI?

ITabopaTtopHe 3aBpaHHA

1) V npotokoJii 1a00paTopHOi poOOTH JaTH BiAMOBI/II HA KOHTPOJIbHI TUTAHHSI.

2) Y npoTokoJi 1abopaTopHoi poOOTH HamucaTH MOBOKO C++ mporpaMHUi KO
¢GyHKIII Ta OCHOBHOI MporpaMu [JIsi PO3B’SI3aHHS 1HAWBIAYyaJbHUX 3aBlaHb 3
OIIpaIlfOBaHHS CUMBOJIBHUX JIaHUX (3aBJaHHs BHOpatu 3 Tadn. 17.1 ... 17.2).

3) CTBOpUTH Ha KOMIT IOTEpi TporpaMHi mpoektu y cepeposui Visual C++
JUISL peasti3aliii HalMCaHuX MporpaM. 3aHeCTH pe3yJIbTaTu 0OUUCIICHb 10 TPOTOKOITY.

Tabnuysa 17.1
InauBinyajbHi 3aBJaHHA CePeIHHOI0 PiBHS CKJIAJIHOCTI

° 3aBraHHA
Bap.
1 |Bu3HauuTH KUIBKICTh MAJIMX JITEP Y BBEICHOMY PSJIKY
2 |3aMiHUTH BEJIMKI JITEPU Y BBEJCHOMY PSJKY Ha MPOOLIH
3 |BusHaunTy KiIbKiCTh U Y BBEICHOMY PSIAKY
4 |3aMiHUTH JIATUHCHKI JITEPU Y BBEJEHOMY PSIKY Ha 3HAKH OKJIUKY
S5 |3aMiHUTH PO31JI0B1 3HAKH Y BBEJICHOMY PAJIKY HA CUMBOJIH '#'
6 |Bu3HauMTH KUTHKICTH TOJIOCHUX JIITEP JIATUHUII Y BBEJICHOMY PSIKY
7/ |BuBectu 3amicThb giTep BBeaeHoro psaka ixui ASCII-konu
8 |3MIHUTH PEricCTp MaJuX JIATUHCHKUX JIITEP Y BBEICHOMY PSJIKY
9 |OGUHCIUTH KiTBKICTh BEJIUKHUX JITEP Y BBEIEHOMY PSIIKY
10 |3amiHWTH y BBeIEHOMY PSIIKY IMbpH HA CHMBOJIH '+
11 |OGUUCIUTH KUIBKICTh JATUHCHKHX JITEP Y BBEJCHOMY PSIKY
12 |BusHauuTH iHIEKC Nepuoi mudpy y BBEICHOMY PSIAKY
13 |OGuucnuTH KUTBKICTh PO31IOBUX 3HAKIB Y BBEJICHOMY PSIKY
14 |Buectu mitepu natunwuii 3 napaumu ASCII-konamu Ta 00YHUCIUTH 1X KUTBKICTh
15 |BuBectu 3amicth manux jgitep BBegeHoro psaka ixai ASCII-konu
16 |Bu3HauuTH 1HAEKC OCTAHHBOTO MPOOLITY B PSAKY
17 |OGuucIUTH KUIBKICTh BEJIMKUX JJATUHCHKUX JITEP Y BBEJECHOMY PSIKY
18 |3MIHUTH pericTp BEIMKUX JIATUHCHKUX JIITEP Y BBEICHOMY PSIIKY
19 |BuBectu 3amicTth npo6imiB BBeneHoro psjaka itoro ASCII-kox
20 |3amMiHATH MaJli JJATHHCHKI JITEPU HA KPAIIKH Y BBEICHOMY PSIIKY
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3akinyenns maon. 17.1

Bap.

3aBaaHHA

21

Bugectu nitepu narunuii 3 Henapaumu ASCII-kogamu, 00YMCIUTH X KUTBKICTh

22

3aMIHUTH BEIUKI JATUHCHKI JIITEPH Y BBEICHOMY PSIIKY Ha CHMBOJI KOMHU

23

BuBecTu 3aMicTh pO3/1iJIOBUX 3HaKiB BBeAeHOTO psika ixHi ASClI-xonu

24

3aMiHUTH BCl TPOOLIH y BBEICHOMY PSIIKY Ha 3HAKH MiJIKPECICHHS

25

Buznaunth, 4oro O1IbIIe — KOM YU KPAaIoK — Y PSIAKY, @ MOXKE IXHS KUIBKICTh
OoJIHaKoBa?

26

Busectn 3aMicTh Beaukux Jiitep BBegeHoro psaka ixai ASCII-koau

27

Y BBeJIEHOMY PSIIKY 3aMIHUTHU JIITEPH JATUHUII HA CUMBOJ '

28

Bu3HaunTH 1HAEKC MEPIIOTro Npodisly Y BBEICHOMY PSAIKY

29

3aMiHUTH y BBEICHOMY PSIKY T'OJIOCHI JIITEpHU JATUHUII HA CUMBOI '%'

30

BuzHaunTH, 40ro y psAaKy Oulbllie — TOJIOCHUX JIITEP JaTUHUII Yd HHPP,
a MOXe€ 1X KUIbKICTh OJIHaKOBa?

Tabnuys 17.2
InguBinyaJbHi 3aBJaHHSA MiIBUILIEHOT0 PiBHS CKJIAJIHOCTI

Bap.

3aBaaHuda

Busectu Ti ciioBa psjika, JOBXXKHHA SKUX OLIbIIE 7-MU

Busectn Ti cioBa BBCICHOI'O PAOKA, SIK1 TTOYNHAIOTHCS 3 HiTepH K

WIN |-

3HalTH HAMIOBITY MOCTIAOBHICTH JIITEP A, SIKI HIyTh Y BBEICHOMY PSAKY
TIPS, 1 BUSHAYUTH 1i JOBXKUHY

D

BBecTu psiok, KMl MICTUTh KPYTJIl Ay KKU. BUBecTH Ha eKpaH yci CUMBOJIH,
K1 pO3MIIIEH] YCepearH1 IIUX TyKOK

Bu3HaunTH, CKUIBKU pa3iB y PSAKY 3yCTpIHA€eThCs KOMOIHalis cumBoiiB "C++"

Busectn yci ciioBa, sKi MOYMHAIOTHCS 1 3aKIHIYIOTHCS Ha OJIHY ¥ Ty camy JITepy
0e3 ypaxyBaHHS PETicTpy

Busnauutw, uu € y psaaKy komOiHaiis cuMBodiiB "C++", 1 SKIT0 TaK, BUBECTH
1HJIEKC 11 TIePIIOro BXO/DKEHHS Y PSJIOK

[lepecTaBUTH CUMBOJIM pAJIKa Y 3BOPOTHOMY MOPSAJKY i OOUUCIUTH KIIBKICTb
CUMBOJIIB, BIJ] IEPECTAHOBKH SIKUX PSIIOK HE 3MIHUBCS

BuzHaunTH, Ui YUTAETHCS PSIIOK OJTHAKOBO 3J11Ba HAIIPaBo 1 CIipaBa HAJIBO 3
ypaxyBaHHSM pericTpy. SIKIo Hi, BUBECTH PAIOK y 3BOPOTHOMY MOPSIAKY

10

BusnauuTy, 41 MICTUTH PSAOK JIMIIE Mal JATUHCHKI JiTepu. SIKIIO Hi, BUBECTH
yC1 CUMBOJIH, SIK1 HE € MAJIMMH JJATHHCHKUMH JIITEPaAMH, Ta IXHI 1HIEKCU

11

BusHaunTu HaOLIbIY KUIBKICTh IPOOLTIB, SIK1 MIYTh MIAPSII

12

BuBecTtn HailioBIy 3 OCIHITIOBHOCTEHN UG, IO € y PAIKY

13

3MIHUTH PETICTP MAJUX JITEP JJATUHMIN Ta OOUHUCIUTH IXHIO KUIbKICTh

14

BBeniTh psaok, BCl ciioBa sSikoro 3amu@poBaHi (3amnucaHi y 3BOpOTHOMY
nopssiky). Po3mmdpyBaTtu Tekct

15

Bunanutu 3 psajika nepuie cJioBo
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3akinyenns maon. 17.2

Bap.

3aBaaHHA

16

Bunanutu 3 psiaka Bci mpoOiuu

17

OO0YHCITUTH KUTBKICTh CITIB, SIKI MOYMHAIOTHCS W 3aKIHYYIOTHCS HA OJIMH 1 TON
caMU¥ CUMBOJI 3 YpaxyBaHHIM PETICTPY

18

BuBectr CMMBOJIM NEPIIOTO PSIIKA, SIKUX HEMAE Y IPYTOMY PSAAKY

19

OOUYMCINTH KUTBKICTD CIIB, SIKI TOYUHAIOTHCS 3 BEJIHMKOI JIITEpU

20

BuBectu Ti BeuKi JIATUHCHKI JIITEPU, IKUX HEMAE Y PSIAKY

21

Busectu Ti ciioBa psijika, siki MICTATh Jiedic

22

Bu3HaunTH 1 BUBECTU HAWIOBIIIE CIIOBO Y PIAKY

23

Bu3HauuTH cepeHIO TOBKHUHY CIIIB Y PAJIKY

24

BuBecTu ciioBa psijka, JOBKHUHA SKUX MEHIIE 6, Ta iX TOPSIKOBI HOMEPHU

25

BuBecTH 3HaKM MyHKTYyallli, SKUX HEMAE Y PSJIKY

26

[TepeBipuTH, UM € BBEJICHUM PSJIOK MOCIIIOBHICTIO JBiiKoBHX 1udp (01 1).
Sk1o Tak, NepeBeCTH MO0 y IECITKOBY CUCTEMY. SIKIIO Hi, BUBECTH 1HJIEKC
nepuoro "HeJABIMKOBOTO" CUMBOITY

27

Busectu 1mudpu, sSIKux HEMae y psaKy

28

BuBecTH MaeHbKI JATUHCHKI CHMBOJIU, IKUX HEMAE Y PAJIKY

29

BunanuTu Bel 3aiiBi (MOB1iHI, TOYATKOBI Ta KIHIIEB1) NPOOUIH Y PSIAKY

30

Bu3HaunTH 1 BUBECTH HAWKOPOTILIE CJIOBO Y PAJIKY
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NabopaTtopHa poboTa Ne 18
Pagku char

Meta po6oTu: HaOyTH NMPAKTHYHUX HABUKIB MPOTPAMHOTO OMPAIIOBAHHS Psi/Ii-
KiB THuIy char*.

TeopeTnyHi BigOMOCTI

OronoweHHsa C-papkis char*

C-pstok MOKe OyTH OTOJIOIICHUM B OJIH 3 HUXKYE HABEJICHUX CMOCO0IB!

1) char* s; // Q20110UteH sl BKA3IBHUKA HA NEePUULL CUMBOJL PAOKA,
// nam’ssmv nio cam psook He BUOLIAEMbCSL.
2) char ss[15]; // Qzonowenns paoka ss 3 14 cumeonis,

// nam’samo UOLIAEMbCL KOMNLISMOPOM.
3) const int n = 10;
char st[n]; // Ozonouenns psoka st 3 n-1 (moomo 9) cumeonis;
// nam’sams UOLIAEMbC KOMNIIAMOPOM.

4)int n = 10;
char* str = new char[n]; // Ozonowenns psoka str 3 n-1 (mo6mo 9)
// cumeonie; nam’sme eUOLIAECMbCS OUHAMIYHO.

[Ipy 3a3HaueHHI AOBXKHHH pSAKa CIiJI BPaXxOBYBAaTH 3aBepIIaIbHUN HYJIb-
cuMBoJ1. Hanpuknaz, y BullleHaBeIecHOMY PsiAKy str BapTo 30epiratu He 10, a nume
9 cuMBOIIIB.

3ayBakMMO, IO TIPU OTOJIONICHHI psiiKa MEPIIMM CIIOCOOOM Mam’siTh MiJ ps-
JIOK HE BUJUISETHCS 1 116 MOXKe OyTH Ay>Ke HEOe3NMEeUHUM, OCKUIBKH y Ty X camy
nam’siTb MOKYTb OyTH pO3MIIIIEHI 1HII 3MiHHI 1 pAJIOK OyJie BTpa4eHo.

[Tpu oromoiieHHI PsIIOK MOKHA 1HIIIIOBATHA PSIIKOBOIO KOHCTAHTOIO, TIPH 1O~
MY HYJIb-CUMBOJ (POPMYETHCSI aBTOMATUYHO MICIIsE OCTAHHROTO CUMBOITY:

char str[10] = "Vasia";

Kpim ¢dyHKIIH, 3a3HaUeHUX Y TTONEpeIHIA pOOOTI, AJisi BBEACHHS PAIKIB MOXK-

Ha BUKOPHUCTOBYBAaTH Takoxk cin.getline(). Hanpukmnan:
char s[40];
cout<<"BBepgiTb pAagok: "<<endl;
cin.getline(s,40);

®yHKuUil gna pobotu 3 pagkamm char*

C++ mae Oarary kosekuiro GyHKIIN onpaitoBaHHs psAlKiB char*, Halmomm-
pEeHill 3 SKUX HaBeAeHO aai B Tabnuui. Bei mi dyHkIii 31 ctangapTHO1 6107110TeKH
<string.h>. Jlesxi 3 nux dynkuii, Hanpukiaa: strlen(), strcpy(), onpamnbOBYIOTh
PSIKU, OTOJIOLIEH] B OyAb-sIKUN 3 HOTUPHOX PaHIlI PO3TISHYTUX CIIOCOOIB. Alle O1ib-
micTh GyHKLIA MoTpelye, o0 psAaoK OYB OroJIOMIEHHH sIK BKa31BHUK Ha TUIT char*,

DyHKUis IIpu3Hayenus Dopmat

strlen() |moBepTae HOBXKUHY psiaKa (0e3 ypaxyBaHHA  |[size_t strlen(char *s);
CUMBOJTY 3aKIHYEHHS PSIKa)

strcat() |mpuemHye s2 110 sl 1, SIK pe3ynbTaT, moBepTae sl [char *strcat(char *s1,char *s2);
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(DI)I’;K- Ipu3HavyeHHs dopmart
strncat() |mpueanye o psaka s1 mepir n CUMBOIB 3 psaaka s2  |char *strncat(char *s1,
char *s2, size_t n);
strcmp() |MOPIBHIOE PSAKM 1 TOBEPTAE HYJIBOBE 3HAUCHHS, (SKIIIO |int *strcmp(char *s1,
psiiKy oHaKOBI $1=52), BiI’eMHe (s1<s2) un gonatHe |char *s2);
(s1>s2). [TopiBHSAHHS BiAOYBAETHCS TOCUMBOJIBHO 1 B
SIKOCT1 pe3yJIbTaTy MOBEPTAETHCS PI3HUILS KOJIIB
TIEPIINX HEOTHAKOBUX CHUMBOJIIB
strncmp() | TOPIBHIOE JIMIIIE TIEPIIT N CUMBOJIIB psijika S1 int *strncmp(char *s1,
3 N CUMBOJIaMU psJIKa S2 char *s2, size_t n);
stricmp() |TOPIBHIOE J1Ba PSIKHU, HE PO3PI3HSIOUN MPOMUCHI 1 int stricmp( const char *s1,
MaJTi JTITepH JIATUHHUII const char *s2);
strnicmp() | TOPIBHIOE JIMIIIE TIEPIIT N CUMBOJIIB JBOX PSJIKIB, int strnicmp(const char *s1,
HE PO3PI3HIIOYH MTPOIMUCHI i MaJTi JITepH JTATHHHIII const char *s2,
size_t maxlen)
strcpy() |komitoe B s1 psimok s2, moBepTae s1, mpu oMy ctape |char *strcpy(char *s1,
3Ha4Y€HHA S1 BTpayaeThCst char *s2);
strncpy() |3aMiHIOIOTHCS MEPIII N CUMBOJIB psaaka s1 nepiummu | char *strncpy(char *s1,
N CUMBOJIAMH PsIIKa S2 char *s2, size_tn);
strchr() |Bimmykye B psAKy NepIie BXOMKEHHS CAMBOTY ch i |char *strchr(char *s,
MOBEpTa€E BKa3iBHUK Ha IeH CUMBOJI, TOOTO yacTuHY | char ch);
psiZiKa S, MOYMHAIOYY 3 CUMBOITY ch 1 710 KIHIIS psijiKa.
SIK1o cuMmBoOITy B psAIKY Hemae, pe3ynbraT — NULL
strrchr() |mIykae B psazKy s ocTaHHE BXOJDKEHHs cuMBoiTy ch 1 |char *strrchr(char *s,
MOBEPTAE YACTUHY PSAKA S, IOYMHAIOYHU 3 OCTAaHHBOTO |int ch);
BXOJ[KCHHS CUMBOITY ch 1 10 KIHIIS psiiKa
strstr()  |mrykae miapsAaok s2 B psAKy S1, MOBEpPTAaE YaCTUHY char *strstr(char *s1,
psizika s1, MOYMHAIOYY 3 MEPIIOTO CIUIBHOTO CUMBOITY |char *s2);
JUI 000X PSIZIKIB 1 IO KiHIIS S1
strspn() |mOBepTa€ JOBKHHY ITOYATKOBOI'O CErMEHTA size_t strcspn( char *s1,
psaka s1, CUMBOJIM SIKOTO € B PAIKY S2 char *s2);
strcspn() |moBepTae 1HAEKC MEPIIOro CUMBOITY B PSAKY S1, sikuit  [size_t strcspn( char *s1,
€ CIILJIBHUM JIst 000X PsIIKIB (HyMeparllis 1H/1eKCiB char *s2);
CHUMBOJIIB 3 HYJISI)
strlwr() |IepeTBOPIOE JATUHCHKI JIITEPH JI0 HIXKHBOTO pericTpy |char *strlwr(char *s);
strupr() |IEpETBOPIOE JATUHCHKI JIITEPHU 10 BEPXHBOTO PETiCTpy |char *strupr(char *s);
strset() |3amiHIOE yC1 CHMBOJIM Psiika S CHMBOJIOM ch char *strset(char *s, char ch);
strnset() |3amiHIO€ JHIIIE TIEPIIT N CUMBOJIIB PSJIKA S char *strnset(char *s,
CHUMBOJIOM ch char ch, size_t n);
strpbrk() |3HaxoauTh Miciie MePIIOro BXOKEHHS B PSIOK S1 char *strpbrk(char *s1,
Oy/Ib-SIKOTO CUMBOITY PsAJIKa S2 1 TOBEPTA€E YaCTUHY const char *s2);
psinika s1, MOYMHAIOYH 3 IFOTO CUMBOJY 1 JI0 KIHIIS
strrev() |peBepc psiika s char *strrev(char *s);
strtok() |moBeprae yacTuHY (JIeKcemy) psaaka s1 Bij moTouHoi  |char *strtok(char *s1,

MO3MU1IlT BKa31BHUKA JI0 PO3ILIOBOTO CUMBOJTY, 3a3Ha-
YEHOTO0 Y PSZIKY S2; 3BUYailHO BUKOPUCTOBYETHCS JIISI

NIEPETBOPEHHS pAJIKA Y MOCIII0BHICTD JIEKCEM

const char *s2);
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Mpuknagu nporpam

Ipuxaan 1. BBectu psjiok ¥ BU3HAYUTH JOBKUHY MEPIIOT0 M OCTAaHHLOTO CJIiB
y pSIAKY (pO3AUTIOBaYeM CIIiB BBOXKATH MPOOL).

Po36’s30x. JIns BU3HAYEHHS JOBXKHHH IIEPIIOrO CJIOBa CIIiJl 3HAWTH 1HICKC
nepmoro npooiny. sl BU3HAUCHHS JTOBXXKHHU OCTAHHBOT'O CJIOBA Tpeba 3HAWTH iH-
JIEKC OCTAHHBOTO MPOOLTY, OOUHMCIUTH PIZHUIIO JIOBKUHM PsJKa Ta IBOTO 1HJCKCY
1 3MEHIIUTH ii Ha 1.

TexcT mporpamu:

#tinclude "stdafx.h"
#tinclude <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 pagok:");
gets s(s, 100);
int pp=0, op=0, n=strlen(s), i;
for (i=0; i<n; i++)
if (s[i]==" ") // 3ynuHumucs, sxuo 3ycmpinu nepuuli npo6in
{ pp=i; cout << "\n [oBXuHa nepworo csoBa: " << pp << endl; break;}
if(!pp) {cout<<"\nMpobiniB Hemae"<<endl; cin.get(); return 0;}
for (i=n-1; i>=0; i--)
if (s[i]==" ") { op=i; break;} // 3ynuHumucs, sxkwo 3ycmpinu npobin
cout<< "\n [loBXMHa OCTaHHbOro croBa: " << n-op-1 << endl;
delete []s;
cin.get();
return 0;

Taka camo mporpama 31 CTBOPEHHSIM (PYHKIIIi:
#include "stdafx.h"
#include <iostream>
#include <string.h>
#include <clocale>
using namespace std;

int first_space(char *s) // lowyk nepuozo npobiny
{ int p=-1;
for (int i=0; s[i]!="\0"; i++)
if (s[i]==" ") {p=i; break;}
return p;

}
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int last_space(char *s) // Mouwyk ocmaHHe020 npo6iny
{ int p=-1;
for (int i=0; s[i]!="\0"'; i++)
if (s[i]==" ") p=i;

return p;
}
int _tmain(int argc, _TCHAR* argv[])
{

setlocale(LC_ALL,".1251");
int pp, op, n;
char *s=new char [100];
puts(" BBegitb papok:");
gets s(s, 100);
n=strlen(s);
pp=first_space(s);
if (pp>-1)
cout<< "\n [loBXuHa nepworo cioBa:
else
{ cout<<"\nMpobiniB Hemae" << endl; cin.get(); return 0;}
op=last_space(s);
cout<< "\n [loBXMHa OCTaHHbLOIro C/0Ba:
delete [] s;
cin.get();
return 0;

<< pp << endl;

<< n-op-1 << endl;

Pe3ynbsTaT BUKOHAHHS NpOTpamMu:

Beenite pAnOK: Beenitb PANROK _
porpama dpecbKa HawloHaAbHA aKkanemia 3B'A3KY — super

poEinis Hemae MoBwHHA nepuworo cAaoga= 7

Ipuxiaanx 2. Ha 0CHOBI BBEAEHOTO PsiIKA CTBOPUTH HOBUH PSAJOK 3 MAJICHBKUX
TOJIOCHUX JITEP JIATUHULIL, K1 MICTATHCS Y BBEICHOMY PSIKY.

Po3z6’azox. Cnouatky Tpeba 0OUMCIUTH KIIBKICTh MaJIEHBKUX TOJIOCHUX JITEP
JATUHUII Yy BBEJCHOMY PSIAKY S, 00 BUIIIUTH HEOOXIAHY KIIBKICTh MaM’ATi ISt
CHUMBOJIIB CTBOpIOBaHOTO psijka S1. ITicis 1iboro MoKHa KOMiIOBATH Y HOBUM PSIIOK
s1 TOJOCHI MaJeHbKI JITepU JATUHHUII 3 PsiIKa S, @ HAIPUKIHII JOJYYUTH 3aBeplia-
JHHUN HYJb 70 HOBOTO PSIKA.

Texct nporpamu:

#tinclude "stdafx.h"
#include <iostream>
#include <string.h>
#tinclude <clocale>
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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(" BBegitb papok:");

gets s(s, 100);

n=strlen(s);

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

if (s[i]=="a" || s[i]=="e' || s[i]=="1" || s[i]=="0" || s[i]=="u") kol++;

char *sl1 = new char [kol+1];

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

if (s[il=="a" || s[i]=="e" || s[i]=="1" || s[i]=="0" || s[i]=="u")
{ si[jl=s[i]; J++; }

sl[kol]="\0";

puts("\n HoBuin pspok 3 ronocHux nitep ");
setlocale(@, ".0CP");

puts (sl1);

delete [] s;

cin.get();

return 0;

Taka >k cama mporpama 31 CTBOPEHHSIM (PyHKIIIM:

#include "stdafx.h"
#include <iostream>
#include <string.h>
#include <clocale>

using namespace std;

int kol _vo(char *s) // BusHaueHHa KisnbkoCmi 20/0CHUX MafeHbKUX saimep
{ int k=0, 1i;
for (i=0; s[i]!="\0"'; i++)
if (s[i]=="a" || s[i]=="e" || s[i]=="1" || s[i]=="0" || s[i]=="u") k++;
return k;

}
void new_string(char *s, char *sl) // 3anoBHeHHs HoBozo padka
{ int i, j=0;
for (i=0; s[i]!="\0"'; i++)
if (s[il=="a" || s[i]=="e" || s[i]=="i" [| s[il=="0" || s[i]=="u")
{s1[jl=s[i]; j++;}
si[j]="\e';
}
int _tmain(int argc, _TCHAR* argv[])
{

setlocale(LC ALL,".1251");
char *s = new char [100];
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puts(" BBegitb papok:");
gets s(s, 100);

int kol = kol vo(s);

char *s1 = new char [kol+1];
new_string(s, sl);

puts("\n HoBuin psgok 3 ronocHux nitep ");
setlocale(@, ".0CP");
puts(sl);

delete []s;

cin.get();

return 0;

PCBYJII)TaT BHKOHAHHIA IIPpOTrpaMu:

BeegiTh pAAoK:
Uisual Studio Integrated Development Environment

HoBWH pagok 2 ronocHux niTep
iuauioeaeeeoeioe

Ipukaaa 3. BeecTu psoK 1 BUBECTH BCl 3ar0JIOBHI JITEPH, SIKI CTOSITh HA I0-
yaTKy cJiiB. CI0Ba pO3AUISIOTHCS OJJHUM YH K1JIbKOMa IpoOijIamMu.

TexkcT mporpamu:

#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(" BBegiTtb psgok:");
gets_s(s, 100);
n=strlen(s);
puts(" PesynbTaTt:");
setlocale(@, ".0CP");

BeeaiTb pAgoOK:
Development Tools and Language
PeaynbTaT:

D
T
L

if (s[@]!=" ' && isupper(s[@])) // Mepwe cnoBo nepeBipaemo okpemo
cout<<s[@]<<endl;

for (i=0; i<n-1; i++)

if (s[i]==" ' && s[i+1]!=" ' && isupper(s[i+l]))

cout<<s[i+l]<<endl;

delete [] s;

cin.get();

return 0;

}
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Ipuxnag 4. BecTu psiiok 1 BUBECTH BCl MOTO ClIOBa OKPeMO 0€3 PO3ALTOBUX
3HAKIB.

Po36’azok. Jlns po30MBaHHA psifKa Ha cioBa (JIEKCEMH) MOKHA 3aCTOCYBaTH
dbyukiio strtok(), sika Mae 1Ba aprymeHTHd: 1) psaok, sikuii Tpeda po30UTH Ha JICK-
CeMH, 1 2) pSIIOK, SIKUM MICTUTh CUMBOJIU-PO3A1TIOBAYI.

[Mepmmii Bukauk GyHKIii strtok() y HIk4YeHaBeaeHii mporpami

t = strtok(s, " .,;?!-");

npucBoroe t BKa3iBHUK Ha MepHly JieKceMy (CIOBO) B psAAKy s. pyruit aprymeHt
MICTUTHh MOXJIMBI pO3/IiJIoBi cuMBoH. DyHKINIS strtok() mrykae mepmi CHMBOJ Yy
pAOKy s, skl He € po3autoBayeM. lle mouarok meprioro cioBa. IloTim dyHKIis
3HAXOJWTh HACTYITHUI PO3IUIIOBAY Y PAAKY 1 3aMiHIO€ HOTO HYJIb-CHMBOJIOM ('\0').
[{um 3akiHUyeThCS TTOTOUHE cIoBO. DyHKIIS strtok() 30epirae BKa3iBHUK Ha HACTY-
ITHUN CUMBOJI PSAKY S 3a IAaHOIO JIEKCEMOIO (CIIOBOM) 1 MOBEPTa€ BKa31BHUK Ha MOTO-
YHY JIeKCeMY (CJIOBO).

VY HacTynHux BUKIMKax strtok() y mporpami s moueproBoro po3OUBaHHS
pSAIKa S Ha CJIOBA MEPIIMM apryMeHToM (QyHKIIi € NULL aJig Toro, 1100 BUOKpEMJIIEH-
HSl HACTYITHOT'O CJIOBA psika S, BIAOyBajocs 3 MO3uLli, AKy OyJo 30epekeHo Imorme-
penHiM BUKIUKOM strtok(). SIkio yekceM mpu BUKIMKY strtok() Ouibiiie HeMae,
strtok() moBeptae NULL 1 BiZOyBa€eTbCs BUXI] 13 LIUKIY.

3BepHITh yBary, mo strtok() moaudikye BXiIHUNA PAIOK; TOMY, SKIIO PSAOK
micist BUKIUKY strtok() Oyae 3HOBY BUKOPHMCTOBYBATUCH y TIPOTPaMi, CIIiJ 3aBYaCHO
3pOOUTH KOMIIO PSIAKA.

Lle#t anropuT™M MOKHA 3aCTOCOBYBATH JJIsi BUOKPEMJICHHS YHCEN, ajie TOHl Y
SAKOCT1 PO3/IIJIOBUX 3HAKIB HE CIIiJ] 3aCTOCOBYBATH KpaIlKy, sika MOXe 1HTEpIpeTyBa-
THCA K JIECSITKOBA Kparka.

TexkcT mporpamMu y KOHCOJIIL:

#include "stdafx.h"
#include <iostream>

int _tmain(int argc, _TCHAR* argv[])
{

setlocale(LC_ALL,".1251");

char *s = new char [80], *t;

puts(" BBegiTb pagoKk, AkuiA Tpeba po36uTu Ha nekcemmn:"); gets s(s, 80);
puts("\n Jlekcemn: ");

setlocale(@, ".OCP");

t = strtok(s, " .,;?!-");

while (t != NULL)

{ puts(t);

t = strtok(NULL, " .,;?!-");

}

delete []s;

system("pause>>void");

return 0;
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Pe3ynbpTar BUKOHAHHA NpOTrpamMu:

Beenite pApOK. AKHW TpEeGa pPO36MTH HA AEKCEMMH:
i, Tony?' How are yvou? — I'm 0K, thanks.

Nekcenu:

Ipuxnan 5. BeecTu psamoK 1 BUAATUIN 3 HBOTO JAPYTE CIOBO.

Po36’sa30k. Y HUKUeHaBEICHOMY KOJII PO3B’S3aHHSI OPraHi30BaHO B OKPEMIiid
¢bynkuii del_word(), sika BUAANAE 3 psiika S, MOYMHAIOYHU 3 TO3UINT K, N CUMBOJIIB.
VY miit QyHKIIT criovyaTKy KOIMIIOETHCS 3 PsAKa S MEpIIe CIOBO 3 MPOOLIOM Yy TOTIOMi-
xKHUM panok sl. [licns doro gonmydaeTbes 10 s1 pemTa psjaka s 0e3 cloBa, SKe Mae
OyTu BUJIaJieHUM (a/jpeca MovaTKy i€l YaCTUHU PSAJKA OOUHUCITIOETHCS 32 JOITOMOTOI0
azpecHol apu(pMETHKH — 3CyB Ha k+n+1 CUMBOJIIB BiJ] IIOYATKY PSAAKA S).

Texct 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[])
{
setlocale(LC_ALL,".1251");
int i, kol=0, pl=-1, p2=-1;
char *s=new char [100];
puts(" BeegiTtb pspok:"); gets s(s, 100);
strcat(s," ");
for (i=0; s[i]!="\0"; i++)
if (s[i]==" ")
if (pl==-1) pl=i;
else { p2=i; break; }
del_word(s, pl+l, p2-pl-1);
puts("\n Pagok 6e3 gpyroro cnosa ");
setlocale(@, ".0CP"); puts(s);
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delete []s;
system("pause>>void");
return 0;

}

Pe3ynpTaT BUKOHAHHS NpOTpPaMHU:

BeeaiTb pagok: Beenite panok:
Microsoft developer network library O0A plAoHAa KpalHa

Pagok Bez gpyroro cnoea Panox €e3 ppyroro cacea
Microsoft network library 0OA KpalHa

Ipuxnax 6. BeecTu psAa0K 1 BUIAIWIN 3 HHOTO CJI0BA, KOPOTII 4 CHMBOJIIB.

Po3é’sa30k. J1ns1 po3s’si3aHHA 3a/1a4l CTBOPUMO HOBHM psSAOK S1 31 ciiB psaka
S, IOBXKMHA SIKUX HE MEHIIIE 4-X CUMBOJIIB.

TexcT nporpamu

#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(" BBegiTtb pagok:"); 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 Pagok 6e3 kopoTkux cnie ");
setlocale(@, ".0CP");

strcpy(s, s1); BeeagiTb pagok:
puts(s); Microsoft SQAL Server is a database management
delete [] s;

delete [] s1; Eﬂnok Bes KopoTKux cnie
Microsoft Server database management

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

Ipuxnan 7. JIyig BBeieHEro psijika MOMIHSATH MICIISIMM BKa3aHi HOMEPaMHU CJIOBa.

Texcr nporpamu

#include "stdafx.h"
#include <iostream>

int _tmain(int argc, _TCHAR* argv[])
{ setlocale(LC _ALL,".1251");



Psaku char* 105

char s[100] = {'\@'}, rez[100] = {'\0'}, *word;

char swap[25], a[25][20]; // 0na nepecmaBnaHHA cniB
int k = -1, i, 1, r;

printf("BBegite psapok:\n");

gets(s);

word = strtok(s, " \'\":-!,");

while(word)

{ k++; // KuiteKicme cnib

strcpy(al[k], word);
word = strtok(NULL, " \'\":-1,");
}
printf("Bcboro %d cnis(oa)\n" ,k+1);
printf("\nBBeaiTb HoMepu cniB y psaky ans obminy: ");
if(scanf("%d %d", &1, &r)==0 || 1>r || r>k+1)
{ printf("\nHenpaBunbHe BBeAeHHS HOMepiB cniB anAa obminy!!!\n");
return 1;
}
strcpy(swap,a[1-1]); // nepecmaBnaHHA cniB y macuBi caiB
strcpy(a[l-1],a[r-1]);
strcpy(a[r-1],swap);
for(i=0;i<=k;i++)

{ strcat(rez,a[i]); // NO€EOHaHHA cniB y pAdoK
strcat(rez,” "); _ - -
bEEN1TE PpPARLODK:
} exaW BCe GYNe nospe
puts("\nMicna obmiHy cnis:"); Hhtli i EEREACEL
setlocale(LC ALL,".0CP"); BEeniTe HOMepM cAlB Yy pANKY AAA oeminy: 3 4
puts(rez);

system("pause>>void"); ican osmiHy cais:
return 0; EXal BCE NOGPE 6Yne

[MUTaHHA ANA CAMOKOHTPONHO

1) HaBenith Bigomi criocobu orosionieHHs C-psiaka.

2)Un moxkHa mpucBoith C-psjKy 4YacTUHY IHIIOrO psaka? SKmo Tak,
HaBEITh MPUKJIIA]L.

3) Axa ¢ynkiis go3Boise 3’ equaru asa C-psaaxku? HaBenite npukia.

4) HaBenith ciocoOu BBeseHHs C-psijika y KOHCOJII.

ITabopaTopHe 3aBpaHHA

1) ¥V npoTokoJi 1abopaTopHOi poOOTH IaTH BiINOBIII HA KOHTPOJIbHI MTATAHHSL.

2) Y mpoTokou J1abopatopHoi podoTH Hamucath MoBoro C++ mporpamu s
PO3B’sI3aHHS 1HAWBIAYaTbHUX 3aBJIaHb 3 BUKOPUCTAHHSIM CTaHAAPTHUX (YHKINNA IS
OTpalfOBaHHs PSIKiB (3aBaaHHs BUOpatH 3 a0, 18.1 ... 18.2).

3) CTBOpUTH Ha KOMIT IOTEpi MPOTrpaMHi MPOEKTH y cepemoBuini Visual C++
JUTSL peastizaliii HamMCaHuX MporpamM. 3aHeCTH pe3yJIbTaTh O0YUCIEHD 10 IPOTOKOJY.
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Tabnuys 18.1
InauBinyajabHi 3aB1aHHA 0230BOT0 PiBHS CKJIATAHOCTI

Bap.

3aBaaHHA

Busectu Iepme CJI0BO BBCACHOI'O PsAAKA

3HaWTH 1HAEKCH MOYATKY 1 KIHIIS APYTOTO CJIOBA Y BBEJICHOMY PAJIKY

Busectn nepuie ci1i0BO BBEACHOTO PSAKA Y 3BOPOTHOMY NOPSIAKY

BuBecTu octaHHe CI0BO BBCACHOTI'O psAAKa

OB WN|F-

Bu3HauuTH KIJTBKICTH CIIIB Y BBeICHOMY psiKy. ClToBa pO3AUISIOTHCS OJHHM YU
JeKUIbKOMa MpooigamMu

(o]

Jl7is TBOX BBEIEHUX PSIIKIB IOOYIyBaTH TPETiil, HA IOYATKY SIKOTO CTOSITUME
JOBIIUH 3 PAJIKIB, a 32 HUM 4Yepe3 MPoO1T — KOPOTIITUH

\l

CTBOpHUTH HOBHI PSAZOK 3 MEPIIOTO i OCTAHHBOTO CIIIB BBEJICHOTO PSAKA

BuBecTu nepiii JiTepu BCIX CIiB BBEAEHOTO psAaka. CoBa po3AUISIIOTECA OJHUM
YU JICKUJIbKOMA MpoOiIaMu

CTBOpPUTH HOBUH PSJIOK 3 HUPP, K1 MICTATHCA Y BBEJICHOMY PSIKY

10

BuBectn iHAEKCH BCIX BXOJDKEHB JIITEPU S 10 PSAIKA

11

BusHaunTH KIIBKICTB CIIIB PSJIKA, K1 IOYMHAIOTHCS 3 JIITEP JATHHUII

12

Bectu psiiok 3 jitep JaTUHUIN 1 BAKOHATH HAJl HUM TaKl TIEPETBOPEHHSI PETICTPY:
SIKIIIO TIepIIa JITepa psJIKa € BEJIMKOIO (BEPXHIN PETICTp) MEPEBECTH 10 BEPXHHOTO
PETICTPY BECh PSAJIOK , 1 HABIAKH, SKIILO MEpIIa JITEpa Majla — 10 HUKHBOTO

13

BuBecTu ocTaHH1 JIITEPH YCIX CIB BBEIEHOTO psiika. CiioBa po3AUIAIOTHCS OJ1-
HUM YU JIEKUIbKOMa MpooOigamMu

14

Busectu iH7eKcH BCiX Udp, SIKi € y BBEJICHOMY PSIKY

15

BuBectu Bci po31JI0Bi 3HAKU Ta iXHI IHACKCH y BBEJICHOMY PSIKY

16

ITepeBepHyTH Y 3BOPOTHOMY TOPSJIKY OCTAHHE 31 CJIIB BBEJCHOTO PSIKa

17

IlepeBecTn nepiie 3i CiIiB BBEAEHOT0 JATHHUIICIO PSKA 10 BEPXHBOT'O PETICTPY

18

BuBectu yci ManeHbKI JaTUHCHKI JIITEPH, SIK1 CTOSITh HAa ToYaTky ciiB. CioBa
PO3IUISIOTHCS OJJTHUM YU JICK1IJIbKOMa MpooOijgaMu

19

BuBecTH 1HAEKCH BCIX KOM Ta KPaIokK, 5Kl € Y BBEJIEHOMY PSIKY

20

BuzHauuT KiTbKICTh 3aWBUX MPOOLTIB y pANKY (IOBIMHUX 1 MOYATKOBUX )

21

CTBOPHUTH HOBUH PSIOK 3 BEIMKHUX JITEP JIATHHHUII BBEJCHOTO PSAKA

22

BusHaunTH KIJTBKICTB CIIIB, MICHS SIKUX € PO3JIIJIOBI 3HAKH, TAa BUBECTH 11l 3HAKH

23

BuzHauuty, uu € y psSaKy 3Haku apupMeTHIHUX Aii. SKIIo Tak, TO BUBECTH Ha
€KpaH Il 3HaKU

24

IlepeBepHyTH Y 3BOPOTHOMY MOPSAKY MEpILIE 31 CJIIB BBEACHOTO psKa

25

Bunanutu yci npo6isiv y BBEICHOMY PSIKY

26

CTBOPUTH HOBUH PSIJIOK 3 MIEPIIOTO Ta IPYTOTO CIIIB BBEJICHOTO Ps/IKA

27

CTBOpHTH HOBUH PSAJOK 3 MAIMX JIITEP JATHHUII BBEJICHOTO PsJIKa

28

CTBOPHUTH HOBUH PSJIOK 3 PO3/IIJIOBUX 3HAKIB BBEJICHOTO PSJIKA

29

BuzHnauuty, uu € y BBEACHOMY PSIIKY 3HAKU apu(MEeTHUHUX Aii. SKio Tak, To
CTBOPHUTH HOBUM PSJOK 3 IMX 3HAKIB

30

[TepeTBOpUTH OCTaHHE CJIOBO BBEJCHOTO JATHHMIICIO PSIKA 1O HUYKHBOTO PETICTPY
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Tabnuys 18.2
InauBinya/jabHi 3aBJaHHSA MiIBUILEHOT0 PiBHS CKJIAJTHOCTI

Bap.

3aBaanus

Bunanutu Ti ciioBa psjika, siki MaloTh Iudpu

BuBectr HAMAOBIIE CIIOBO BBEICHOTO PSIIKA Y 3BOPOTHOMY MOPSIKY

CTBOPUTH HOBHI PAJIOK 31 CJIIB BBEJICHOTO PSJIKA, TOBXKUHA SKUX OUTBIIE 6-TH

AWN|EF

BuBecTn Ha ekpaH Ti cJI0Ba BBEICHOTO PSAKA, K1 TOYMHAIOTHCS
1 3aKIHYYIOThCSI Ha OJIMH 1 TOH CaMHii CUMBOJI

o1

BI/IIlaJII/ITI/I IMCPCAOCTAHHE CJIOBO BBCIACHOT'O PAAKA

(o]

Busectu HﬂﬁKOpOTIHG CJIOBO BBCIACHOI'O pAAKA

BBecTu psaok Ta OKpEMO CIIOBO, SIKE € B IbOMY PAIKY. Buganutu 3 psiaka
TMIEepIIe BXOKEHHS I[bOTO CJIOBA

BuanuTu BCl €0Ba BBEJIEHOTO PsIJIKA, SIKI MOYMHAKOTHCS Ha JITEpy A

CTBOPUTH PSIJIOK 31 CITIB BBEJCHOTO PS/IKA, TOBXKUHA SIKMX MEHIIE 5-TH CUMBOJIIB

10

BI/IIIaJII/ITI/I 3 psAaKa CJIOBA, SIK1 IOYMHAFOTHCA 1 3aKiH‘{y}OTBC5I OJHAaKOBOIO HiTGpOIO

11

I[JIH BBCIACHOI'O pAJKa BCTABUTH ITICJIST KOKHOT'O CJIOBA 3HAK OKJIUKY

12

BunanuTu Ti cioBa psijka, Kl 3aKiHIYIOThCS [IUGPOIO

13

Bupanutu 3 psijka yci 3aiiBi npo0Oiiau (1moaBiiHI, MOYaTKOBI 1 KIHIIEB1)

14

[lepecTaBuTH y BBEICHOMY PSAAKY ITEpIIE M OCTAHHE CIOBA

15

JI1st 1BOX BBEJICHMX PSJIKIB MOMIHSITH MICISIMU iXHI MEPII CJI0BA

16

Y BBeJIEHOMY PSIKY BUJIAJIMTH BC1 PO31JI0BI CHMBOJIN

17

CTBOpUTH HOBUH PAIOK 3 THX CJI1B BBEACHOIO PSIJIKA, SIK1 OYNHAIOTHCS 3 MaJIUX
JITep JaTHHUII

18

[lepecTaBuTH y BBEJICHOMY DPSJIKY MEpIIE 1 IPYyTe CI0Ba

19

VY BBeJICHOMY pSJIKY BUJIAJIUTH BCl CUMBOJIH, SIKI HE € IIU(ppaMH Ta KPAMKOIO

20

BcraButu nepen Ta miclisi KOKHOTO CJI0Ba BBEJEHOTO PsIKA CUMBOJ ™’

21

v BBCACHOMY PAAKY BUJAJIWMTHU CJIOBA 3 ITAPHUMH HOMCpPAMH

22

CTBOpUTH HOBHUH PAIOK 31 CJIIB BBEJACHOTO PSIKA, SIKI IOYNHAOTHCS 3 BETUKHUX
JITep JaTHHUII

23

CTBOpPUTH HOBHI PSAJIOK 31 CJIIB BBEICHOTO PSIKA 3 HEIAPHUMU HOMEPAMU

24

BuBecTy CTOBIUMKOM Y 3BOPOTHOMY MOPSAJIKY BC1 CJIOBA BBEJICHOTO PsJIKA

25

CTBOpPUTH HOBHH PSJIOK 3 HAMKOPOTIIOrO i HAWJJOBIIOTO CJIIB BBEICHOTO PSIKA

26

Bupanutu 3 psjaka HAMKOPOTIIE CIIOBO

27

BuBecTH Ti clioBa BBEJEHOT'O pAJIKA, K1 HE MICTATh P

28

BBecTu pssiok 1 okpemo ciioBo. BcTaButu 11€ C10BO MICTS TEPIIOTO CIOBA PsIKA

29

CTBOPUTH HOBHI PSAJIOK 31 CJIIB BBEICHOTO PS/IKA, SIKI MOYMHAIOTHCA 3 JiTepu K

30

Bunanutu 3 psajika HalI0BIIE CJIOBO
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PAAKM Knacy String

Meta po6oTH: HaOyTH MPAKTUYHUX HABHKIB MIPOTPAMHOTO OIPAIFOBAHHS PSIJI-
KiB KJ1acy String.

TeopeTnyHi BigOMOCTI

OronoweHHA Ta cneuumdika opraHisauii pagkis knacy String

Psnxu kmacy String mpeacTaBisioTh TEKCT K MOCHIIOBHICTH cuMBOJIiB Unicode 1
HaJIeKATh IPOCTOPY iMeH System. OTOIONIYIOTHCSI BOHU TaK:
String "<sminuna>;
Hanpuknan:
String s, “str = "abcdefg";
[Tpu TakoMy OTOJIOILIEHH] JIpyra 31 3MIHHUX HE JIMIIIE OTOJIONIYETHCS, a U 1HIITI-

aM3yeThCsl MOYATKOBMM 3HAYEHHSM. [Hiliamizailis OroJionlyBaHOrO psiika 3HA4eH-
HSIM, BBEJICHUM 3 KJIaB1aTypH, MOXE MaTH BUTJISL:
String ~“myString = Console::ReadlLine();
JIy1st BUBHAYCHHS JOBKHHH PSIKA MOYKHA CKOPUCTATHCS BIACTHBICTIO Length:
int n = str->Length;
Makcumanbauii po3mip o0'ekra String — 2 I'b mam'siti, a6o 6113pK0 1 MIIPJI. CHMBOJTIB.
Panku kmacy String ckianaroThCsl 3 CUMBONIB Tuily Char, TOOTO CUMBOIIB
Unicode 3 komyBanasm UTF-16 (16-0iToBe 3HaueHHs 3 Jiana3oHy HIiCTHAIISATKOBUX
sHaueHb 0x0000 — OXFFFF).
3BepHEHHSI 10 KOKHOTO CUMBOJIY PSKa BUKOHYETHCS 3a JOIIOMOTOIO 1HJIEKCY,
SK 10 €JIEMEHTa MacHUBY:
myString [1i]
Konkarenauir (34enuieHHs1) psJIKiB BUKOHYIOTb 3a JIOIIOMOTOI0 oniepaTopa +:
String s = "This is one sentence. "
s += "This is a third sentence.";
Console: :WritelLine(s);

VY pe3ynbrarti 1boro chOPpMy€eThCs 1 BUBENIETHCSA Ha €KpaH PSIOK:
"This is one sentence. This is a second. This is a third sentence.”

+ "This is a second. ";

[esiki meToau ana po6oTu 3 pagkamm

1) IndexOf — momyk miapsigka y psaaky. Merox noBepTae iHaekc (HyMepaitis
BiJl HYJIS) TIEPIIOTO BXOKEHHSI MiApsaKka ado 3a3HaueHoro cuMBoiy Unicode B me-
’Kax JaHoro ek3zeMiuisipa. MeTos nosepTae -1, SKIo 3HaK ado MiAPsIIOK HE 3HAWIEHO
B JaHOMY eKk3eMIuLsipi. [Ionyk BUKOHYEThCS 3 MICLIs, BKA3aHOTO y APYroMy MapameT-
pi. Skiio apyruii mapameTp BiJICYTHIM, TO MOMTYK PO3TMOYNHAETHCS 3 TIOYATKY PSIIKa.

Hanpuxman, koManaa i BU3SHAYEHHS HOMEpa TEpIIoro Mpodily B PAIKY S
MaTHM€ BHTJISI;

int n = s->IndexOf(" ");
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Meton IndexOf, gk i1 OUIBIIICTh METOMIB JUTIsl POOOTH 3 KjacoMm String, MaroTh
NeKuIbKa (opM: 3 OJHHMM, JIBOMA 1, HaBITh, TPhOMA apryMEHTaMH. 3 JIOKJIQIHIIIO0
1H(opMaIIiero MOYKHA 03HAHOMUTHCH 3a [HTEpHET-aapeCcoro:

http://msdn.microsoft.com/ru-ru/library/system.string.indexof(v=vs.110).aspx.

2) Substring — orpuManHs migpsiAKa 3 psiAKa, TOOTO KOMIIOBAaHHS YaCTUHH
psZiKa, TOYMHAKOYH 3 IEBHOT MO3UIIIT 1 10 KIHIIA psIKa:

String” Substring(int startIndex)
Jlpyra (popma mporo MeToay T03BOJISE 3a7aBaTH MEBHY JOBXHHY KOTIHOBAaHOT
YaCTHUHHU PAJIKA:
String” Substring(int startIndex, int length)
Hanpuknaa, BUOKpEeMJIEHHSI IPYyTOro CJIoBa PsKa S MOXHA 3/1MCHUTH TaK:
String ~s = "This sentence has five words." , “word2;
int startPos = s->IndexOf(" ") + 1;
word2 = s->Substring(startPos, s->IndexOf(" ",startPos) - startPos);
VY npomy pparmenTi:
s->IndexOf (" ")+1 —IHAEKC MOYaTKy IPyroro CioBa(HACTYIHUN CUMBOJ ITICIIS POOLITY);
IndexOf(" ", startPos) — iHaeKkc npoOiTy MicCisl IPYTroro CJioBa;
s->IndexOf (" ",startPos)-startPos — noBxkWHa APYyroro CioBa.
3) Insert — BcTaBJASIHHS MiAPSAAKA B 3aJaHy MO3ULII0 MOTOYHOI0 PAAKA.
Hanpuknan, miciisi BAKOHaHHS KOMaH T
String *s = ".NET Framework 4.5";
s = s->Insert(0, "C+");
pAIOK s HaOyne BUMIAAY: "C++.NET Framework 4.5", TOOTO Ha IOYaTOK psaka Oyje
BCTaBJICHO ¢parMeHT "C+".
4) Remove — BUAAJIEHHsI 3 PAAKA MEBHOI KiJIbKOCTI CHMBOJIIB 13 331aHOI 110-
3MIIIT TOTOYHOTO PSI/IKA:
Remove (int startIndex, int count)
Hanpuknan, HacTynHuil Habip KOMaHA BUAAINTH 3 PsIIKa APYre CJIOBO — HA0Ip CUM-
BOJIIB MIXK NIEPILKM 1 IPYTUM IpoOiIamMu, TOOTO 3HAYE€HHS 10-0aThbKOBI:
String “name = "Mukona MeTpoBu4 TapaHeHKO";
int foundS1 = name->IndexOf(" ");
int foundS2 = name->IndexOf(" ", foundS1l + 1);
name = name->Remove(foundS1 + 1, foundS2 - foundSl);
Sxio npyroro cioBa B pAIKY He OyJe, BUAAISATHCS BCl CHMBOJIM 10 KIHIIS PsI/IKa.

5) Replace — 3amiHa YyacTHMHH psaKa. MeTO/I 3aMiHIOE BCi BXOKEHHS B Psi-
JIOK TIEBHOT CYKYITHOCTI CUMBOJIIB 0ldValue Ha iHIIY CYKYIIHICTh CUMBOJIIB newValue:

Replace (String” oldvalue, String” newValue)
Hamnpuknan, 3MiHUTH CJIOBO MaTeMaTHKa B PAAKY S (SKIO BOHO TaM €) Ha HOBY Ha-
3By MOYKHA KOMaHOIO:

s = s->Replace("maTemaTnka", "Buwa maTemaTuka");

6) Metoau ToLower i ToUpper nepeTBOpIOIOTh YCi CHMBOJIM PSIKa 10 HHK-
HBOT'O YM TO JI0 BEPXHBHOTO PETICTPY, MPU YOMY METOIU KOPEKTHO OMPAIbOBYIOTH 1
JATUHHMITIO, 1 Kuprumio. Hanmpukian:

String s = Console::ReadlLine();
Console: :WriteLine(s->ToUpper());



http://msdn.microsoft.com/ru-ru/library/system.string.indexof(v=vs.110).aspx
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7) Meroau TrimStart, TrimEnd i Trim 103B0JIAIOTE 030aBUTHCH 200 MOYa-
TKOBUX, 200 KIHIIEBUX, 200 1 TUX 1 TUX MPOOLTIB Yy PIAKY.

8) Split — moxin psinka Ha mopuii, 3a71€XKHO Bi BKA3aHOr0 po3IijHoBava.
Merton Biapa3y ¢popMmye MacuB psKiB (array<String”>) 3 BHOKpPEMIIEHUMH TOPIISIMU
CHUMBOJIIB — MAPSAJIKAMU, K1 OyJIM PO3MIIICHI Y BUXITHOMY PSAJIKY MK Oyb 3 SKHUX
3a3HAYEHUX PO3AUTIOBAYIB, HAITPUKIIA:

String ~s = "TapaHeHKO 12.06.1998 167";
array<Char> ~Cenapatop = {" ', '\t' };
array<String”> “subs =
s->Split(CenapaTtop, StringSplitOptions::RemoveEmptyEntries);

VY HaBenmeHOMY MPUKJIal APYruil mapamerp B Meroai Split Bkasye Ha Te, 0 110-
PO’KHI €JIEMEHTH He OyTyTh BKIIIOYATHCS 10 MacuBY (hOpMOBaHUX IMiIpsAAKiIB. Pesynbra-
TOM BHUKOHAHHS HaBEJACHOI KOMaHAM Oyae MacuB SUubsS 3 TpPhOX EJIEMEHTIB:
subs[@]="TapaHeHKo"; subs[1]="12.06.1998"; subs[2]=167". Po3aimroBayamu OyJu BKa-
3aH1 IPOOLUT 1 CUMBOJI TaOYJIALI1, IPUUOMY iXHS KUIBKICTh UM MMOEHAHHS HE MAIOTh 3Ha-
YEHHSI, OCKIJIbKM BOHM HE BKJIFOUAIOTHCA JIO HA0OPY €1eMEHTIB (POPMOBAHOTO MACHBY.

9) Compare — mopiBHSIHHsI IBOX PsAKiB. MeTO/ MOBEpPTAE IJIE YKUCIIO, SKE
MOKa3y€e 1X BIJIHOCHE MOJIOKEHHS B MOPSAKY COPTYBaHHS: —1 (AKIIO MEPIIN psAOK
MeHIe Apyroro), 0 (SKmo psaaku ogHakoBi) abo 1 (Km0 mepmuil psaok Ouabiie
apyroro). [Ipu mopiBHSHHI PSIIKIB BiI0YyBAa€THCS IOYEPTOBE MOCUMBOJIbHE TIOPIBHSH-
Hs KOJIIB CUMBOJIIB Y psiikax. Hampukiian, B yMOBHOMY oriepatopi

if (String::Compare("2+1","14+2")>0) .
yMoOBa Oy/ie iICTUHHOIO, OCKITBKY KOJI CUMBOJIA '2' € O1ThITM 3a KoJ1 cuMBoJIa '1'.

Heski meToau ana po6otu 3 cumsonamm Char

1) IsDigit - mepeBipka Ha Te, YM € CHMBOJI JECATKOBOIO 1M (Pporo. SIKIo cu-
MBOJI € IIU(Pporo pe3ynbTaT — true, iHakIIe — false.

3BUYaitHO, METO/1 BUKOPUCTOBYIOTh Pa30M 3 oriepaTopoMm if y Takuii cnociO:

if (Char::IsDigit(s[i])) .

2) IsLetter — moBepTae 3Ha4YCHHS true, SIKIIO CUMBOJI € OY/b-SKOI JIITEPOIO
Unicode (kupumiis Takox), iHakiie — false.

3) IsLower — moBepTae 3HAUCHHS true, SIKIIO CUMBOJI € JIITEPOI0 HUKHBOTO pe-
ricTpy (MaJoro JiTeporo), iHakIie — false.

4) IsUpper — moBepTae 3HAUCHHS true, SKIIO CHMBOJ € JITEPOI0 BEPXHbLOIO
pericTpy (BEIMKOIO JITEpOIO), iHaKIIe — false.

5) IsPunctuation — moBepTae 3HaueHHs true, SKIIO CHMBOJ € OJHHM 31 3HAKIB
nyakryamii: ', Y5GO T T Ta .

6) IswhiteSpace — moBeprae 3HaYeHHS true, SKIIO CUMBOJI € MPOOLIOM, 1HAKIIIC
— false.

7) Equals — moBepTae 3HaYCHHs true, SIKIIO CUMBOJI € OJJHAKOBUM (301ra€ThCs)
3 MMOPIBHIOBAaHUM 3HAYCHHSIM, HAITPUKJIIAT;

for (int i = @; i < s->Length; i++)

if (s[i].Equals('*')) { s = s->Remove(i, 1); i--;}

[{i kxoMaH 1 BUAAJIATH BC1 31POYKH 3 PSIKA.


http://msdn.microsoft.com/ru-ru/library/vstudio/7f0ddtxh(v=vs.100).aspx
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Mpuknagu nporpam

Hpuxaan 1. OOUUCIUTH KUIBKICTh MPOOLTIB 1 3HAKIB MYHKTYaIlli y BBEACHOMY
PAAKY.

TexkcT nporpamu:

using namespace System;
int main(array<System::String "> "args)
{
Console: :WriteLine("Beegitb psmok:");
String ~s = Console::ReadLine();
int nSpace = @, nPunct=0;
for (int i = ©; i < s->Length; i++)
{
if (Char::IsPunctuation(s[i])) nPunct++;
if (Char::IsWhiteSpace(s[i])) nSpace++;
}
Console: :WriteLine("Y BBegeHomy paaky\n{@}\npoamiweHo {1} npob6in(u/iB)
i {2} 3Hak(u/iB) nyHkTyauii ", s, nSpace, nPunct);
Console: :ReadlLine();
return 9;

P€3YJII>T3T BHKOHAHHA IIpOIrpaMu:

Beepnite pAapnok:
Ha Bce pospe?
Y geeneHoMYy pAAKY

Ha Bce pospe?
po3riweHo 2 nposiAtvsiB? 1 1 sHak(MAS1B2» NyHETYauiT

Ipuxnan 2. Y BBeACHOMY PSAKY CIIOYATKy BUIAIUTU BCi udpu 1 mepeBectu
CUMBOJIM PAJIKA 10 BEPXHBOTO PETICTPY.

Texct nporpamu:

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

{ .

int kol=0; [ g L= | S
String”® str = textBox1->Text;

for (int i=str->Length-1; i>=0; i--)
if (Char::IsDigit(str[i]))

str = str- >Remove(i, 1); PApok nicna nepeTeopeHHA

str = str->ToUpper();

textBox2->Text = str;

}

Beeaite pAgok

NET Framework 4.5

.NET FRAMEWORK.

| Poze'AazaHHA | ‘ Buxia
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Ipuknag 3. 3aMiHUTH B PAAKY HU(PPU HA IXHI CJIOBECHI HA3BH, HANPHUKIAL:
1 —na "omun", 2 — Ha "nBa" ToOIIO.

Po3zs’s30x. JIns Takux 3aMiH JOIIJIBHO BUKOpHUCTaTH MeTona Replace(), aie
OCKUJIbKH 1€ METOJ] MOKE MPaIlOBaTH 3 apryMEHTaMH — PAJKAMH, TO CIIOYAaTKy CHM-
BOJI CJI1Jl IEPETBOPUTH JI0 psAJIKA 32 JOMOMOTo0 MeTosia ToString(). Bulip cioBecHoi
Ha3BU Ti€l yu 1HIIO 1M(pU 3pydHO OpraHizyBaTH B oreparopi switch, BkazaBiu B
AKOCTI1 KJTIfoua caM cuMBod. [Ipu oMy, HacripaBi, Oy/Je onpaiboBYBaTUCh KOJ CUM-
BOJIY.

TexkcT mporpamu:

using namespace System;
int main(array<System::String "> "args)
{
String s = "2 * 2 = 4 - 3TO BCEM M3BECTHO B LEIOM MUpe,
\na He 6 u He 5 - 3To Hago 3HaTb!";
Console: :WriteLine(s);
int i=0; String “nazva;
for (int i = ©; i < s->Length-1; i++)
if(Char::IsDigit(s[i]))
{ switch(s[i])
{ case '@': nazva="Honb";break;
case 'l': nazva="oguH";break;
case '2': nazva="pgBa";break;

case '3': nazva="Tpu";break;

case '4': nazva="deTbipe" ;break;
case '5': nazva="natb";break;

case '6': nazva="wectb";break;
case '7': nazva="cemb";break;

case '8': nazva="Bocemb";break;
case '9': nazva="peBaTb";break;
}

s = s->Replace(s[i].ToString(), nazva);

¥

Console: :WriteLine("\nCTpoka nocne 3ameHsl UMdp Ha UX Ha3BaHUA:\N"+s);
Console: :ReadLine();
return 0;

PesynpraT BUKOHAHHS NpOrpaMu:

3TO0 BCEM M3BECTHO B LEAOM HMMpE.
L — 3aT0 Hapo 3HaTbL?

TPOKA NOCAE 3AaMEHH UHPp HA HX HAIBAHHA:
lEa * ABAa = YETHpEe — 3TO BECEM H3EECTHOD B UWEeADM HUMpE.
HE WEeCTb M HE MNATh — 3TO HanD 3HaTh?
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Ipuknan 4. Y BBeneHOMY PSIKY BCTaBHTHU MICIS KOXXHOTO CUMBOIY *' fioro
HOPSAAKOBUII HOMEpP Ta HOMEp MO3UILIIi IbOI'O CUMBOJIY Y PAJIIKY.

Texkct nmporpamu:

using namespace System;
int main(array<System::String "> "args)
{
Console: :WriteLine("Beegitb psagok:");
String s = Console::ReadLine();
int kol = 0, i;
for (i = ©; 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;

}

Pe3ynpTaT BUKOHAHHSA NporpaMu:

Beenite pANnOK:

E3YyAbTaT:
tnom=1 pos=0>» gu* <nom=2 pos==18> 33=* <Cnom=3 pos=37>

Ilpuxaan 5. BBectu psok, BUBECTH OKPEMO KOXHE 31 CJIiB IIBOTO psJiKa Ta
OOYHUCIUTH KIJTBKICTH CIIIB PSJKA, K1 TOYMHAIOTHCS 3 BEITUKOI JIITEPH.

Po36’a30x. 3BepHITH yBary, 1110 y HaBeJICHOMY ITpOrpaMHOMY KOJI1 y MeTo i Split
mapamerp StringSplitOptions::RemoveEmptyEntries BUKOpPUCTAHO [JI1 BUKJIFOUECHHS
MOPO>KHIX PSIZIKIB, SIKI MOXKYTh BUHUKHYTH Y pa3i BBEJICHHS MOJIBINHUX TIPOOLIIB TOIIO.

TexcT mporpamu:

private: System::Void buttonl Click(System::0bject”~sender,System: :EventArgs”e)
{ int kol = 0;

String “str = textBox1->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][@])) kol++;
}
textBox3->Text = Convert::ToString(kol);
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Pe3ynbpTaT BUKOHAHHSA NPOTPaAMU:
=X

[
n_‘

Beepnite pAook

Cnoea pRpka K
String 3
is

a 2
series

of

Unicode

characters

String is a series of Unicode characters.

INBKICTE CNig
BENWKOI NiTepw

Buxin

Ipuknag 6. Y BBeneHOMY PAIKY IMEPEBECTH TOJOCHI JIATUHCHKI JIITEPH IO

BEPXHBOT'O PETUCTPY.
TexkcT mporpamu:

using namespace System;

int main(array<System::String ~> “args)

9; i < s->Length; i++)

BeeaiTbh pagok
Hello, world!?

PeayneTarT:
. world?

if (s[i]=="a'||s[i]="0"|[s[i]=="e"||s[i]=="1"||s[i]="u")

J

s->Insert(i,c.ToString());

Console: :WriteLine("\nPe3ynbtaT:\n" + s);

{
Console: :WriteLine("BBegiTb psagok:");
String ~s = Console::ReadLine();
for (int i =
{ Char c = Char::ToUpper(s[i]);
s = s->Remove(i,1)
S =
}
Console: :ReadLine();
return 9;
}

Ipuxaan 7. Y BBeeHOMY PSAIKY TIOMIHSATH APYTe Ta MEepeIOCTaHHE CIIOBaA.

Texct nmporpamu:

private: System::Void buttonl_ Click(System::0bject”sender,System::EventArgs~e)

{ String” s = textBox1l->Text
String AdS = " ., I\t

->Trim();

array<Char>” del = dS->ToCharArray();

array<String”> “words =
int n =
S
S

s->Insert(n,words[1]);

s->Split(del, StringSplitOptions::RemoveEmptyEntries);
s->Index0f (words[words->Length-2]); // no3uyis nepedocmaHHeo2o ci06a
s->Remove(n,words[words->Length-2]->Length); // Budanumu nepedocmaHHe coBo

// nocmaBumu 3amicme BudaneHoz2o dpyee c1o6o
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n = s->IndexOf(words[1]); // ho3uyis dpyzoz2o cso6a
s = s->Remove(n,words[1]->Length); // Budanumu dpyze cnoBo
s = s->Insert(n,words[words->Length-2]); // nocmaBumu mydu nepedocmaHHe c1060

textBox2->Text = s;

Pe3ynbpTaT BUKOHAHHSA NpOTpamMu:

rnj' OnpauyosaHHA psmxisl =|alE] l-i:hr

Bsenime panok cnis

Xai 33exam Ha semni Byae Mup

MomiHATM MicuAMK apyre T3
NepenocTaHHE CNosa

Xal Byae Ha 3emni 338X MUp

|

[uTaHHA gNa CaMOKOHTPOSO

1) ITosicHITH BIAMIHHOCTI CUMBOJIIB char Bif Char i psakiB char* Bix String.
2) HaBeniTh mpHKIIa] OrOJOIICHHS Ta BBEACHHS PsjKa Kiacy String.
3) Illo BuBeaETHCS HA €KpaH IIiCIIT BUKOHAHHSI KOMaHI:
String s = ".NET Framework 4.5";
Console: :WriteLine(s->ToUpper());
CKI1JIbKM CUMBOJIIB PSIJIKA S TICIS IBOTO 3TUIITUTHCS HE3MIHHUMU?
4) 1llo BuBeIETHCS Ha €KpaH IIiCJIsi BAKOHAHHS KOMaHI:
String s = ".NET Framework 4.5";
s = s->Insert(0, "C++");
Console: :WriteLine(s);
5) Illo BuBeaETHCS HA €KpaH IIC)ISI BAKOHAHHS KOMaHI:
String s = ".NET Framework 4.5";
s = s->Remove(5, 9);
Console: :WriteLine(s);
6) 3anuiriTh KOMaHIy, sKa JO3BOJMTH 3HAWUTH y PAAKY S 1HAEKC MEpIIOro
npo0imy?
7) 3anuinTh KOMaHAy, SKa J03BOJIMTH BCTABUTH HA IOYATOK PSAKA S CIOBO
"good"?

ITabopaTopHe 3aBAaHHA

1) ¥V npoTokoJi 1abopaTopHOi poOOTH IaTH BiINOBIII HA KOHTPOJIbHI TATAHHSL.

2) Y mpotokou j1abopaTopHoi poOOTH HamucaTd MOBoo C++ mporpamu is
pO3B’s3aHHS 1HAUBIAyaJIbHUX 3aBAaHb 3 ONpAIIOBaHHS pPSJKIB Kiacy String
(3aBmaHHs BHOpaTh 3 Ta01. 19.1 ... 19.2).

3) CTBOpUTH Ha KOMIT IOTEpi MPOrpaMHi MPOeKTH y cepemoBuini Visual C++
JUTSL peastizaliii HalmMCaHuX MporpamM. 3aHEeCTH pe3yJIbTaTh O0YUCIEHb 10 IPOTOKOJY.
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Tabnuys 19.1
InauBinyanabHi 3aB1aHHA 0230BOT0 PiBHS CKJIAJHOCTI

Ne
3aBnaHHsa
Bap.
1 | BuzHauuTH KUIbKICTh UGP Y BBEJICHOMY PSAKY
2 | Y BBeICHOMY PSAKY 3aMIHUTH 3HAKU OKJIMKY KpamKaMu
3 | VY BBeAeHOMY pSAKY MEPETBOPUTH Y BEPXHIN PETICTP CUMBOJIU 3 MAPHUMHU
IHIEKCAMU
4 | Y BBeJICHOMY PSJIKY TIEPETBOPUTH Y BEPXHIHM PEricTp Mepiii JiTepH CIIiB
(T1, 10 WY TH MICIs IPOOLTY)
5 | Bu3HauuTH KUIBKICTh BEJIUKUX JIITEP Y BBEJACHOMY PSJIKY
6 | BusHauuTH KUIBKICTh 3HAKIB MYHKTYAIlll Y BBEJCHOMY PSJIKY
7 | Y BBeZIcHOMY pSAKY 3aMIHUTH BC1 3HAKW MYHKTYaIli npobiiaMu
8 | Y BBegeHOMY PSIIKY 3aMIHUTH MTOABIHHI TPOOITM 3HAKAMU T TKPECICHHS
9 | BusHauuTu iHAEKC nepuioi udpu y BBEACHOMY PSAKY
10 | V BBeneHOMY psiIKY BUSHAUMTH CUMBOJ 3 HallMEeHIIUM KojioM. BuBectu 11eit
CHUMBOJI Ta HOr0 HOMEpP KOy
11 | BuznauuTH, 9oro OuIbIle y BBEJACHOMY PSJIKY: MUp abo JiTep
12 | V BBeneHOMY pSIKY MOMIHSATH MICHSMH MEPUTUH 1 OCTaHHIM CUMBOJIU
13 | BuzHaunTH KUJIBKICTH CIIB Y BBEICHOMY PSIIKY
14 | Bu3HaYUTH KUIBKICTh MAJICHBKHUX JIITEP Y BBEIEHOMY PAJIKY
15 | V BBeneHOMY psIKY BUSHAYUTH KUIBKICTh CUMBOJIIB, SIKl HE € aHl JITEPAMH,
aH1 nudpamu
16 | Y BBeneHOMY pSJKY 3aMIHUTH BCl ITMdpU HA CUMBOJ ‘+’
17 | BusHauuTH KIJIBKICTh JIITEP KUPWIHII Y BBEICHOMY PSIKY
18 | OGYMCINTH KIJTBKICTh JIATUHCHKHX JIITEP Y BBEJICHOMY PSJIKY
19 | BuszHaunTu iHJeKC epuIoi BEITUKOT JIATUHCHKOT JIITEPH Y BBEACHOMY PSIIIKY
20 | Ha ocHOBI BBEIEHOTO psiZIKa CTBOPUTH HOBHI PSIOK 3 JIITEP KUPUIIUII MEPIIOTO
21 | VY BBeneHOMY PSAJIKY MMOMIHATH MICIISIMHU TIEPIIUNA 1 OCTAaHHIN CUMBOJIH
NEPLIOTO CJI0BA
22 | Bu3HauuTy CUMBOJI 3 HAHOLIBIITUM KOJIOM y BBEJICHOMY psJIKy. BuBecTu 1ieit
CHMBOJI Ta HOT0 HOMEP KOy
23 | BuzHauuTH 1HAEKC OCTAaHHBOTO MPOOUTY Y BBEACHOMY PSIAKY
24 | 'V BBeIeHOMY PSIKY MIEPETBOPUTH BCi CHMBOJIH 3 HETIAPHUMH 1HJEKCaMHU Ha
HWKHIN pericTp
25 | 3aMiHUTH BCi BEJHKI JIITEPH BBEACHOTO PsAIKAa HA CUMBOJ “*’
26 | Ha ocHOBI BBEZIEHOTO psiIKa CTBOPUTU HOBUH PSIOK 3 CAMBOJIIB 3 TAPHUMU
1HIEKCaMH
27 | Y BBeIEHOMY PAJIKY BU3HAYUTH, JITEP SIKOTO PETICTPY OLIbIIE: BEPXHBOTO
a00 HIKHBOTO?
28 | BuBecTu BCl CHMBOJIM BBEJICHOT'O PsiIKA Y 3BOPOTHOMY MOPSAKY
29 | 3amMIHUTH Kpanku 1 KOMH JiepicaMul y BBEICHOMY PSIIKY
30 | YV BBeieHOMY psiIKY OOUMCIIMTH KUIBKICTh CUMBOJIIB MICIIsl NEPIIOTO MPOOLTY
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Tabnuys 19.2
InauBinya/jabHi 3aBJaHHSA MiIBUILEHOT0 PiBHS CKJIAJTHOCTI

Ne
Bap. 3aBaaHHs
1 | BuBecTu BCi CJI0Ba BBEICHOTO PSJKA, SIKI MOYMHAIOTHCS 3 BEIUKOI JITEPH
2 | OGUHCINTH KUTBKICTh CJTIB BBEJICHOTO PSAKA, SIKI MICTATH JIiTepy ‘a’
3 | Bu3HAuuTH KUTBKICTH CIIIB BBEICHOTO PAIKA, SIKI MOYMHAIOTHCA M 3aKIHUYIOTHCS
Ha OJIHY 1 Ty camy JITepy
4 | BuBecTy cj0Ba BBEJACHOTO PSIKA JIOBXKUHOK OLIBIIE 5-TH CUMBOJIIB
5 | BuBectu cioBa BBeZ€HOTO psi/ika Y 3BOPOTHOMY HOPAIKY (y CI0BaxX MOPSAOK
CHUMBOJIIB HE 3MIHIOBATH)
6 | CTBOpUTH HOBUI PSJIOK 31 CJIiB BBEJICHOTO PsJIKa, SIK1 MICTATH Jiedic
7 | Y BBeneHOMY PSIIKY 3aMIHUTH 3HAKH apu(METUUYHUX 11l Ha 1XHI Ha3BH (‘+° —
Ha “plus” To110)
8 | V BBegeHOMY PSAKY BHIAJIUTH YC1 CUMBOJIH, PO3MIIICHI MIXK TIEPIIOO Ta
OCTAHHBOIO KpaIKaMu
9 | VY BBeneHOMY pSAIKY 3aMIHUTH 3HAKH TaOyJISIT HA MPOOLIM Ta BUIATUTH 3aiBi
poO1u (MMOYaTKOBI, KIHIIEBI Ta MO/IBIITHI1)
10 | V BBezeHOMY PSAKY BCTABUTU CBOE BJIACHE 1M sl MICHISI KOKHOTO 3HAKA OKJIIUKY
11 | V BBeneHOMY PSAKY BUAAIUTH YC1 CJIOBA, SIK1 MICTSATh TUGPHU
12 | V BBeneHOMY PSAKY BCTABUTH IMICIIST KOKHOTO CIIOBA MOTO JOBKHUHY
13 | V BBeneHOMY PSAAKY BUIAIUTH BCl CIIOBA 3 TOBKUHOIO MEHIIE 4-X CHMBOJTIB
14 | OOUKCIUTH KUIBKICTH CJIIB BBEJIEHOT'O PSJIKA, SIKI MICTATh JIMIIE BEIHUKI JITEPH
15 | BuBectu BCl c10Ba BBEJACHOTO PAAKA, SIK1 MICTSTH JIUIIE MaJE€HbK1 JITEPU
16 | O6uUKCIUTH KUTBKICTH CJIIB BBEJICHOTO PsiJIKa 3 TAPHOIO JIOBKUHOIO
17 | BcTaBuTH micisl KOXKHOTO CJI0OBA BBEJACHOTO PsKA MOT0 MOPSIKOBUI HOMED
18 | BcraButu cuMBOJ “*’ epen KOXKHUM CJIOBOM BBEACHOTO PsIKA
19 | BuBectn ciioBa BBEICGHOTO PsiIKa 32 a0ETKOIO
20 | Ha ocHOBI1 BBeI€HOTO psA/IKa CTBOPUTH HOBUM PSIIOK 31 CIiB, SIKI MICTSTH JIAIIIE
BEJIUKI JIITEPU
21 | BuBecTH cii0Ba BBEICHOTO PSAKA, MICHS SKUX Y PAAKY HAYTh PO3A1IOBI 3HAKU
22 | YV BBeJIeHOMY PSJKY MOMIHSITH MICISIMH TIEPIIIE i OCTAHHE CIOBO
23 | V BBeleHOMY PSIKY 3aMIHUTH PO3JILJIOBI 3HAKW HA X HA3BU (KOMa, Kparka ToII0)
24 | BuzHaunTH, CKiJTbKU pPa3iB y BBEACHOMY PSAKY 3YCTPIda€ThCs MEPIIe CIOBO
25 | 3 mepmx JiTep YCixX CIiB BBEIGHOTO PsJIKa CTBOPUTH HOBHM PSIOK
26 | BuBecTu clioBa BBEICHOTO PSKA Pa30M 3 iXHBOIO JOBKHHOIO
27 | Y BBeleHOMY PSIKY BIJICOPTYBATH CJIOBA 3a CHAJaHHSIM JOBKUHH
28 | Y BBelleHOMY PsIIKY BUIAIUTH YC1 PO3JILJIOB] 3HAKU
29 | BincopTyBatu coBa BBEJICHOTO PsIKA 33 3pOCTAHHSM iX JTOBKUHH
30 | V BBeleHOMY PSAKY MTOMIHSITH MICISIMU JpYre W OCTaHHE CJIOBa
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fiporpamyBaHua
3 BUKODMCTAHHAM CTDYKRTYD (Struct)

Meta pob6oTH: HaOyTH NMPAKTUYHUX HABUKIB OpraHizallii CTPyKTyp 1 poOOTH
3 ixaimu nosisivmu B Visual C++.

TeopeTnyHi BigOMOCTI

MoHATTA CTPYKTYpH

CTpyKTypa — IIe TUIT JaHUX, SKHH MOXKE TTOEHYBATH Y cO01 PI3HOTHUIIHI €JIEMEH-
TU. EneMeHTH CTpYKTYypH Ha3UBAIOTHCS NOAAMU CIPYKMYPU 1 MOKYTh MaTh OyAb-sIKUil
THII, KPIM TUITY Ti€1 CaMO1 CTPYKTYpH, ajie MOXYTh OyTH BKa31BHUKOM Ha HBOTO.

Onuc cTpyKTypH Ma€ CHHTaKCHUC!

struct <im’sa_muny cmpykmypu>
{ <munl> <nonel>;
<mun2> <nonel>;

<munN> <noneN>;
};
Hanpuknana, cTpykTypy worker, sika Ma€ 4OTUPH TOJIS: MPI3BUILE CHIBPOOITHU-
Ka (1moJie name), mocaja (mojie position), Bik (mmose age) Ta 3aprmiaTHs (moje salary),
MOYKHA OIMCATH TaK:
struct worker
{ char name[15], position[10];
int age; double salary;
};
Takwuii 3aruc He BUIUISE T1aM STh, a JIMIIE CTBOPIOE HOBUH THI JTaHUX worker,
IM’Sl IKOTO MO>X€ BHKOPHUCTOBYBATHChH IPH OTOJIONIYBaHHI 3MiHHUX. Hampukmnan,
OTOJIOIICHHS 3MIHHOI Z, MACHBY CTPYKTYpP Mas Ta BKa3iBHUKA Ha CTPYKTYPY Pps.

worker z, Mas[3], *ps;

[Ipu orosnouryBaHH1 3MIHHOT TUITY CTPYKTYPH BUIAUISIETHCS MaM SITh MiJT YC1 MO-
7Sl CTPYKTYPH TOCIIJIOBHO AJI1 KOKHOTO MOJIsl. Y HAaBEACHOMY IPUKJIAAl CTPYKTYpH
worker mix 3MiHHY z TOCHiZOBHO Oyzae BunineHo 15, 10, 4, 8 6aiitiB. OnHak, po3Mip
CTPYKTYpPH HE 3aBXIU JOPIBHIOE CyMi PO3MIpIB 1i MOJIIB, OCKIJIBKA BHACHIIOK BUPIB-
HIOBAHHSI 00’€KTIB PI3HOI JOBXKHUHU y CTPYKTYPl MOXKYTbh 3 SIBISITHCS O€31MeHH1 "mip-
ku". [IpaBuiibHE 3HaYCHHSI PO3MIpY AOMOMOXKE BU3HAYHUTH orepalis sizeof.

[Tpu orosonryBaHHI CTPYKTYp iXHIi IMOJISI MOKHA 1HILIATI30ByBaTH MMOYaTKOBH-
MU 3HAYEHHSIMH, HAIIPUKJIA;:

worker Mas[3] = {"BpoHuyk","meHemkep", 20, 2575.3,

"XaHiH", "nporpamict", 27, 34567,
"Aukina", "byxrantep"”, 50, 2699.99, };
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flocTyn no noniB CTPYKTypH

JlocTym 10 MOMIB CTPYKTYPH 3IACHIOETHCS 3a JOTIOMOTOI0 Omepariii BuOopy:
omeparti "." (kpamka) mpu 3BEpTaHHI J0 MOJIB uepe3 iM’sl CTPYKTYpH 1 omneparii "->"
IpU 3BEPTaHHI 32 BKa31BHUKOM, HAITPUKJIA JIJIsl BUILE OTOJIONICHUX 3MIHHUX:

strcpy(z.name, "Boiiko") ;
z.age = 34;
Mass[@].salary = 3750.5;
ps->salary = 4000;

Jo peui, as BKa3iBHUKA MOIMEPEAHBO CI1J 33J1aTH 00’ €KT MOCUIaHHS KOMaH-
1ot ps = &z, TOOTO 3aMucaTu aapecy KOHKPETHOI 3MIHHOI TUITY CTPYKTYPH.

SKI110 eeMEeHTOM CTPYKTYPH € 1HIIa CTPYKTypa, TO JAOCTYII A0 ii MOMiB 3/1HC-
HIOIOTh Yepe3 JIB1 omepallii BUOOpy:

struct A {int a; double x;};
struct B {A a; double x;} x[2];
x[@].a.a = 1;

x[1].x = 0.1;

Sk BUIHO 3 MPUKIIAY, MOJISI PI3HUX CTPYKTYP MOXKYTh MAaTH OJHAKOBI IMEHa,
OCKIJIbKM B HUX Pi3Ha 00J1aCTh BUJIMMOCTI, TOJIOBHE MPHU 1bOMY HE 3aILUTYyTaTHUCh.

k1o nosieM CTpYKTypH € QYHKIIIS, TO BUKIUK 1i€l GyHKIIT BiOyBaeThCs Mpu
3BEpTAaHHI J0 HEl SIK 10 OyJbp-fKOro 1HIIOro mojs wi€i ctpykrypu. Hampukman, B
CTpYKTYp1 student ogHuM 3 noiB € GyHKIIs Show(), sika Oyaye psAaok kiacy String,
MOETHYIOUH BC1 MOJIS I€T CTPYKTYPH JIJIs1 TOAAIBIIOTO 3pyYHOTO BUBEICHHS:

ref struct student
{ String ~prizv, "gr;
int math, inf;
String” Show()
{ return prizv+" "+gr+" "4math.ToString()+" "+inf.ToString();

}

n

}s

B ocHoBHIl niporpami 110 (pyHKIIII0 MOKHA BUKJIMKATH B TAKUH CIOC10:
student z;
z.prizv = "IBaHoB"; z.gr = "MI-11"; z.math = 60; z.inf = 90;
richTextBox1->Text = z.Show();

[ii Hap cTpyKTypamu

1) Jlns 3MIHHHX OZHOTO ¥ TOIO CaMOro CTPYKTYPHOI'O THUITy BU3HAUYEHA onepa-
Yis npuceoroeanis, P BUKOHAHHI SKO1 BiIOYBAETHCS MOCJIEMEHTHE KOIIFOBAHHS.

worker a, b = {"Xan","meHegxep", 23, 1750};
a = b;
Komanpga a = b ckomiroe Bijipasy BCl HOTUPH OIS CTPYKTYPH b B TIOJISI CTPYKTYPH a.
struct tovar
{ char nazva[l12], virobnik[1@0]; int col; float vart; } ;
tovar x, y;
scanf("%s %s %i %g", X.nazva, X.virobnik, &x.col, &x.vart);
y =X
printf("%s %s %i %5.2f\n", y.nazva, y.virobnik, y.col, y.vart);
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2) CTpykTypy MOXHa riepeaaBaT 10 (YHKIIIT Ta MOBEPTATH B SIKOCTI PE3yIib-
Taty poOoTH (PyHKIIII.
Show(worker z)
{ cout<<z.name<<" "<<z.position<<" "<<z.age<<" "<<z.salary<<endl;
}
worker Put()
{ worker w;
cout<< "BBegiTb pAagoOK 3 AaHuMM Npo pobiTHuka \n
MpisBuwe [Mocaga Bik 3apnnatHa" << endl;
return cin >> w.name >> w.position >> w.age >> w.salary;

}

void main ()
{ date a, b = {"ni","6yxrantep", 33, 2700};
Show(b) 5 // Buknuk ¢yHKULL 3 nepedaBaHHAM cmpykmypu b 8o @yHKYii
= Put(); // ompumarHa cmpykmypu 6 Akocmi pe3ysnsmamy BUKOHAHHA QYHKULL
Show(a),

Mpuknagu nporpam 3i CTPyKTypamu

Mpuknap 1. CtBopuTH mporpamy Jis ONPAIFOBAHHS PE3YJIbTATIB CeCii CTYICH-
TiB: MPI3BUIIE CTYACHTA, TPyMa i Pe3yJIbTaTH JBOX €K3aMEHiB. Y Mporpami nepeada-
YUTH MOJKJIMBICTh BBEJICHHS 1 BUBCICHHS JAaHUX PO JTOBIIBHY KIJIBKICTH CTYJICHTIB
Ta B110Ip JAaHUX MPO CTYJCHTIB, SIKI YCIIIIHO 37aJd CECIF0 M BUUIIUIM HAa CTUIICH/IIIO
(He MaroTh HE3aJOBUILHMX OIIHOK, a CepeaHiil Oay ckiaB moHaja 75 0ajiB), TaKOXK
BU3HAYUTH MPI3BUIIE CTYJEHTA 3 HAUOIBIINM CepeTHIM OaoM.

Po3s’s30k. Y HaBejieHOMY HIKYE MPOrpPaMHOMY KOJ1 JIJIsi OJJTHOYACHOTO BBe-
J€HHS BCIX JaHUX (YOTUPBHOX MOJIB CTPYKTYPH: MPI3BULIE, TPYIA 1 pe3yJIbTaTH JIBOX
€K3aMeHIB) TIPO OJHOTO CTYACHTa BUKOPUCTAHO (DYHKIIIIO scanf, a BUBEACHHS TaKUX
JAHUX OPTraHi30BaHO 3a A0MOMOroro GyHkuii printf.

[Ile oaHi€0 0COOIMBICTIO HBOTO MPOTPAMHOTO KOJIy € IOUYE€PrOBE BUKOPUCTAH-
HS PI3HUX KOJyBaHb (KoMaHnu setlocale(@,".1251") i setlocale(®,".0CP")) mis
KOPEKTHOTO BUBEACHHS JITEP KUPHWIUI B KOHCONI. be3 BUKOpUCTaHHS ITMX KOMaH]
KUPUITUIIS BUBOJIMTUMETHCS Y BUTIIsAL aOpakanadpu. Crernudika nosrae y Tomy, o
Visual C++ mo-pizHOMY IHTEpIIPETy€E KOJM BBEACHUX CMMBOJIBHUX JaHUX 1 HaOpaHo-
ro y mporpami Tekcty. Tak, 1Jis BUBEICHHS Ha €KpaH TEKCTOBUX IOBIIOMJIEHb CIIiJT
BUKOpHCTOBYBaTH KoayBanus Windows 1251 (komanga setlocale(LC_ALL,".1251")
abo setlocale(0,".1251")), a ;I BUBEICHHS PAHIII BBEJICHUX CUMBOJBHHUX JaHUX
CJIi] TOBEPHYTHCS JI0 MOYATKOBUX HaJaIlTyBaHb KOMaH0t0 setlocale(0,".0CP").

Tekct NporpaMHOro Koay KOHCOJbHOTIO JOJaTKa:

#include <iostream>
using namespace std;
int main()

{
setlocale(LC ALL,".1251");
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struct student
{ char surname[22], gr[8];
int exl, ex2;

}s
int kol=0; // 3a2anbHA KinbKicme cmyoeHmiB
cout<<"BBeaiTb KinbkicTb cCTygeHTiB - "; cin>> kol;

student *z = new student[kol];
cout<< "BBegiTb Mo4eproBo pAAKM 3 BiAomMocTAMM NpO yCMiwHicTb
<< " cTtypeHTiB: \nMpizsBuwe Mpyna OuiHkal OuiHka2" << endl;
for(int i=0; i<kol; i++)
scanf("%s %s %i %i",z[i].surname,z[i].gr, &z[i].ex1,&z[i].ex2);
cout<< "\n  YcniwHicTtb "<<kol
<< " cTypeHTiB: \nlpizBuuwe Mpyna OuiHkal OuyiHka" << endl;
setlocale(@, ".0CP");
for(int i=0; i<kol; i++)
printf("%s\ths\t%i\t%i\n",z[i].surname,z[i].gr, z[i].ex1,z[i].ex2);
setlocale(@, ".1251");
cout<< endl << "YcniwHo 3panu cecikw Ta BUAWAKM Ha cTuneHaiw:" << endl;

<< kol

int n=0; // KinbKicme cmuneHOiamiB
double sr,max(0); // cepedHili 6an KOXHo20 ma U020 MAKCUMAsibHE 3HA4YeHHA
char maxname[22]; // npi36Bue cmydeHma 3 MAKCuMdsabHUM cepedHim 6asnom

for(int i=0; i<kol; i++)
{ if(z[i].ex1>=60 && z[i].ex2>=60 && (z[i].ex1+z[i].ex2)/2.0 >= 75)
{ n++;
setlocale(@, ".OCP");
printf("%s\ths\t%i\t%i\n",z[i].surname,z[i].gr,z[i].ex1,z[1i].ex2);
}
sr=(z[1i].ex1+z[i].ex2)/2.0;
if(sr>max) { max=sr; strcpy(maxname,z[i].surname); }
}
setlocale(@, ".1251");
cout<< endl << "KinbkicTb cTuneHgiaTiB - " << n << endl;
cout<< endl << "MakcumanbHuin cepepHin 6an "<< max <<" mae ";
setlocale(@, ".OCP"); cout<< maxname << endl << endl;
system ("pause>>void");
return 0;

Beenite KiabkicTe cTymedHtie — 3

BEeniTh NOYEProB0 pPAAKH 3 BLiNOMOCTAMM NP0 YycniwHicTh 3 CTYREHTIB
Mpizeume T'pyna Ouinkal Oninka2

Koctenko KT-16 60O 85

HWasanuyk NMI-01 925 0

Maukesuu KT-16 45 78

YcniwHicTe 3 cTypeHTie:

i I'pyna Ouinkal Onivka2
KT-16 60 85
MnI—oi 25 70
KT-16 45 78

YcniwHo 3pand ceciw Ta BHMHUWAM HAa CTHNEHApiw:
HaaaHYyK ni-oi 25

KiabkicTe cTunenpiatie — 1

AKCHHMAABHHH cepepHid gaa 72.5 mae HaaaHuyk
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Mpuknap 2. CteopuTH TIpOrpaMy JJIs ONPAIIOBAHHS JaHUX TEICPOHHOT KHUTU
(He MeHIe T’sITH a0OHEHTIB): MPI3BUIIE, 1M’ s, HOMEp Tese(oHy, AaTa HAPOIKECHHS.
[Tepen6aunTy MOXKIMBICTh BUBEJICHHS BCIX JaHUX TeJe(OHHOT KHUTH Ta BIIOIp JaHHUX
po aOOHEHTIB, HOMEPH SKUX po3mounHaroThes 3 067 a6o 068 (abonentu Kuiscrap).

Po3é’sa30k. Y HaBeIeHOMY HW)XKUYE MPOTPAMHOMY KOJIi aHi Tele(OHHOI KHUTH
3aMOBHIOIOTHCS CaMOIO MPOTPAMOTO TI1JT Yac iHiIiami3aiii MacuBy CTPYKTYp.

TexkcT NporpaMHOIoO KOOy KOHCOJBHOTO JOAA4TKaA:

#include <iostream>
#include <clocale>
using namespace std;

int main()
{ setlocale(@,".1251");
struct abonent
{ char surname[21], name[15], tel[15], d[11];
} z[]={"XapuToHoBa", "IBaHHa", "066-99-55-444","11.05.1985",
"NaBpiHeHko", "MeTpo","093-10-12-500","23.12.87",
"KoHoHoBa", "OneHa", "067-55-10-123","30.12.1990",
"MeTpanHyyk","Oner","067-55-10-123","03.02.56",
"XonopeHko", "TeTaAHa", "068-333-11-850","15.08.79" };
int kol = sizeof(z) / sizeof(abonent);
cout<<"  TenepoHHa KkHura 3 "<<kol
<<" aboHeHTamu: \nMpizBuwe IM’Aa Homep TenepoHa [laTa HapomkeHHs'<<endl;
for(int i=0; i<kol; i++)
cout<<z[i].surname<<"\t"<<z[i].name<<"\t"<<z[1i].telc<"\t"<<z[1].d<<kendl;
cout<<endl<<" AGOHEHTU, HOMEpPU AKMUX PO3MOYMHAKTBLCA 3 B67 abo B68:"<<endl;
int n=0;
for (int i=0; i<kol; i++)
if (!strncmp(z[i].tel,"067",3)||!strncmp(z[i].tel,"068",3))
{ n++;
cout<<z[i].surname<<"\t"<<z[i].name<<"\t"<<z[1].tel<<"\t"<<z[1i].d<<end]l;
}
cout<<endl<<"KinbkicTb aboHeHTiB KmuiBcTap - "<<n<<endl;
system ("pause>>void");
return 0;

}

Pe3ynabpratu poOOTH KOHCOJNBHOTO AOAATKA:

TeaAedpoHHA KHHra 3 5 AaEoHeHTaMu:
piseume Im'a Homep Teaedona [lata HapopweHHA
IeanHa 0D66—77-55—444 11 .05
MetTpo m33—10-12-5mm . i
OaeHa b67-55—-10-123 3012,
Oaer n67-55-1m-123 n3.mz.
0AONEHKD Terana 068-333-11-850 15.08.

AGOHEHTH, HOMEPH HKHX pOo3NoYdHHawTbcA 3 067 aso 068:
OHOHOE A OaeHa Me7-55—-10-123 30.12.17970
ETpaHY YK Oner me?-55—-1M0—123 m3.02.56
0ADAEHKD Terana 068-333-11-850 15.08_79

iavkicTe acsoHeHTie Kuilectap — 3
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Mpuknag 3. Beectu nani npo ToBapu: Ha3Ba, (ipMa-BUPOOHHK, KUTBKICTH 1 IIiHA.
BusnaunTt cymapHy BapTicTh KOXXHOTO 3 ToBapiB (ipmu LG Ta cepenHio BapTicTh
TaKuX TOBapIB.

TexkcT IporpaMHOTIoO KOOy KOHCOJBHOTIO JOOAATKaA:

#include "stdafx.h"
#include <clocale>

#tinclude <iostream>
using namespace std;

int _tmain(int argc, TCHAR* argv[])
{

struct tovar
{ char nazva[12], pr[10]; int cnt; float vart; };
Int kol = 0;
setlocale( LC ALL, ".1251" );
cout << "BBegiTb KinbkicTb ToBapiB - "; cin >> kol;
tovar *z = new tovar[kol];
cout << "BBegiTb Mo4YeproBo pAgku 3 BigomocTaAMM npo " << kol
<< " ToBapu(iB):\nHalmeHyBaHHS BupobHuK Kin-Tb LUiHa (mecaTkoBa koma)'<<endl;
setlocale( LC_ALL, ".OCP" );
for (int i=0; i<kol; i++)

scanf("%s %s %i %g",z[i].nazva,z[i].pr,&z[i].cnt,&z[i].vart);
double allsum=0, Svart, skol=0; int ktel=0;
setlocale(LC_ALL, ".1251");
cout << "\nlMepernag ToBapiB ¢ipmmn LG:

\nN¥¢ HaimeHyBaHHA BupobHuk Kin-Tb UiHa BapTicTb" << endl;
setlocale(LC_ALL, ".0OCP");
for (int 1i=0; i<kol; i++)
if (!stricmp(z[i].pr,"LG"))
{ ktel++;

skol + =z[i].cnt;

Svart = z[i].vart * z[i].cnt;

allsum += Svart;

printf("%i %s\t%s\tri\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("\nCepegHsa BapTicTb TOBapiB ¢ipmn LG - %5.2f\n", allsum);
delete []z;

system ("pause>>void");

return 0;
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Pe3ynpTaT poOOTH KOHCOJIBHOI'O JOAATKA:

Beenith KiAbKicTe TOBapie — 3
BEeniTh NOYeprogo pANKM 3 BinoMOCTAMH npo 3 ToBapu<{iB):
HavimeHyeaHHA BuposHuk Kia—-T1p UiHa <pecATKoBA HoOMaA)
LG 5 L92.50
Sony 3 4197 .99
LG 10 2400, 0o

eperaan toeapies oipme  LG:

M HasimeHysaHHA BuposHur Kia—71Tp Wina BapricTthb
TeaedoH LG Y L9?.50 2997.50
MNaaHuwer LG 10 2400, 00 24000, 00

EpEeNHA BapTicTe TOBapie ¢ipmi LG — 17977.83

Mpuknap 4. Beectr BiloMOCTI IO TPi3BUINA 1 IATH HAPOJHKEHHS JIFOJICH Ta BH-
3HAYUTHA HAHMOJIOJIIIOTO 3 HUX.

Po3z6’a30k. HanamryBanHs GopMu peKOMEHIYEMO MPOBECTH y TaKid MOCIITOB-
HOCTI.

1) Po3mictutu Ha dopmi dataGridview i copMyBaTH Ha HHOMY 2 CTOBIIII (KO-
MaHjia /lobasums cmonibey y KOHTEKCTHOMY MEHIO).

2) KoMaH1010 KOHTEKCTHOTO MEHIO [Ipaeka c¢moabyoe B OJHOWMEHHOMY Jlia-
JIOTOBOMY BIKHI JIJI1 KOXKHOTO CTOBIIIA 3a7aTH TEKCT 3arojioBka (BIACTHBICTh
HeaderText): Iipizeéuwe 1 /Jama napooicennsi.

3) 3amatu s BiiactuBocTeit AllowUserToAddRows (703BijI aBTOMAaTHIHOTO J0-
JaBaHHS PAAKIB) 1 RowHeadersVisible (BigoOpakeHHsI 3arojioBKa psiJIKiB) 3HAYCHHS
False.

4) PoamictuTi Ha (hopMi JiBa eieMeHTH label, fBa textbox 1 1Bi KHONKH button.
3amaTi HAAMKUCH HAa HUX (BJIACTHBICTH Text):

— st Forml— Poboma 3i cmpykmypamu,

— qns labell — Ipizeuwye;

— i label2 — /lama napoooicenns,

— 1y buttonl — /Jonucamu oani,

— 1 button2 — Hatimonoowa ocoba.

rnf PoBoTa 30 CTYRTYPamMM l = | (=l |—E:h‘1
Mpissnuie Marcumuya MNpissue [ata HapogxeHHA &
[ata Hapom«erHA 22 10.1970 _ hwoETHA 1973 p.

XaH 15 ciyvA 1558 p.

| Dormcam pani | Kau 30 Gepezna 1554 p. A
Bopucos 12 eepecHA 159598 p. 1
Bopwciok 26 nioToro 1956 p.

| e ia e | NoriHos 29 niooro 1580 p.

Bopucos 12.09.1558 Markcimua 22 %oemHR 1570 p. -
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TexcT nmporpamu:

ref struct person // nocunansHuli mun cmpykmypu 3 08oma noasmu
{ String” prizv;
DateTime birth;
}s
// 2nobanvHa 3M1HHA - K1AbKicme ocib, HA no4yamky MAe 3HA4YeHHA © 1 6yode
// 36inbwyBamuce Ha 1 npu HAMUCKAHH1 KHonKu “fJonucamu O0aH1”
static int n=0;
// KHonka “flonucamu OaH1”
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->Rows[@,n]->Value
dataGridViewl->Rows[1,n]->Value
n++;
}
// KHonka “Halimonodwa ocoba™
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 mak max=DateTime::Parse(dataGridViewl[1,0]->Value->ToString());
for(int i=0; i<k; i++)
{ d = DateTime: :Parse(dataGridViewl[1,i]->Value->ToString());
// abo young = Convert::ToString(dataGridViewl[0,1]->Value);

p.prizv;
p.birth.ToLongDateString();

if(max < d)

{ young = dataGridViewl[0,i]->Value->ToString();
max = d;

}

}

textBox3->Text = young + " " + max.ToShortDateString();
}

MuTaHHA Ta 3aBAaHHA Ans CAMOKOHTPOJIHO

1) HaiiTe BUBHaUEHHS CTPYKTYpH SIK THITY JaHUX.

2) SIx 3M1ACHIOETHCS TOCTYT JI0 TIOJIIB CTPYKTypu?

3) SIx BU3HAYAETHCS OOCHT 1MaM’ATi, MOTPIOHUIA TSt 30epiraHHs CTPYKTYpu?

4) Yu MOXyTh B OJTHIN TIporpami 30iraTUCs IMEHa TOJIIB CTPYKTYPH 1 3MiHHUX ?

5) HaBecTH OroJiomieHHs CTPYKTYPH, IKa OMUCYBAaTUME ISl AESIKOTO €JICKTPH-
YHOTO TIPWIIALy TaKl XapaKTEPUCTHKHU: Ha3Ba MPUIaTy, CIIOKMBAaHA MOTYXHICTh 1 HO-
MiHaJIbHA HaIpyra.
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ITabopaTopHe 3aBpaHHSA

1) V npotokoJii 1a00paTopHOi poOOTH JaTH BiAIMOBI/II HA KOHTPOJIbHI TUTAHHSI.

2) Y npoTokouti 1abopaTopHOT poOOTH HamucaTH MOBOK C++ MporpaMHUil Ko
s popmyBaHHS 5 — 10 qaHUX TUITY CTPYKTYPH, MOJIS SIKOi mojiaHo B Ta0. 20.1 Bij-
MOBIJIHO JI0 1HAMBITyaJIbHOTO BapiaHTa.

3) CTBOpUTH Ha KOMII'IOTEpi MPOrpaMHi MPOEKTH y cepenosuin Visual C++
JUISL peasti3allii HalMCaHuX MPOoTrpam.

Tabnuys 20.1
BapianTu 3aB1anb 111 po00TH 3i CTPYKTYypaMu
Ne . .
Bap IMoast crpykTypH InauBinyajabHi 3aBIaHHA
1 Busnauntu cepenHiit 6a OIiHOK KOXXHOTO CTYACHTA 1
B1J1I0paTH CTYJICHTIB, Cepe/IHIM Oan sskux Oubie 75
BusnauuTu cepeHii 6an OIiHOK yCiX CTYACHTIB 3 (Pi3UKH
2 . , 1 B1110paTH CTYJEHTIB, sIKI CKJIAIM €K3aMEeH 3 1H(pOopMaTHKU
Ceciuni oani A
: Ha "BigminHO" (>90)
npo CmyoeHmia: —— . .
3 Ipi3BHIIE Bu3HaunTH KITBKICTh CTYACHTIB, K1 HE CKJIAJIA €K3aMEH 3
FII))yHa ’ 1H(hOOPMATHKHY, Ta BUBHAYUTH iX CepeIHIN Oa
4 |- (1)i3I/IK;1 BigiOpatu cTy/1eHTIB-BIIMIHHUKIB Ta BUSHAYUTH IXHIO
. KUTBKICTh
— 1H(opMaTuKa — . . . "
_icropis BiniOpaTu cTyneHTIB, K1 3[JaJ11 CECito, ajie He "MOTATY-
5 I0Th" JI0 CTUIIEH/I1T, Ta OOYUCIIUTH MPOLICHTHUI BMICT Ta-
KHX CTYJICHTIB Cepe]l PEIITH NPEICTABIICHUX CTY/JCHTIB
5 Bigibpatu cTyieHTiB, Ikl MalOTh HE3a0BIIBHY OLIIHKY XO-
ya 0 3 OJJHOTO €K3aMEHY, Ta BUSHAUNUTH iXHIO KIIbKICTh
7 Bu3HaunTH npaiiBHUKIB 3 HAHOUIBIIOK Ta HAWMEHILOKO
3apIJIaTHEIO 1 BU3HAYMTH iX CyMapHY 3apIUIaTHIO
Tani BigiOpatu nparmiBHUKIB, SIKUM JIO TIEHCIT (IO 6-TH POKiB)
aHi npo ) . .
8 o JUIIAIIOCS MEHIIE 3-X POKIB, Ta OOUMCIHUTH iX MPOIICHTHUN
npayieHUKia: . . )
Pl BMICT CEpE/Jl PEIITH MPaIliBHUKIB
— MIP13BUIIIE = — . .
9 Eca am ’ BuszHaunt HaiMOJIOAIIOTO 1 HAMCTAPIIOTO MPAIIBHUKIB
—Tocas . . . .
10 |- ocpira ’ Bu3HnaunT npaiiBHUKIB, SIKi B TOTOYHOMY POIli CBATKYIOTh
) I0BUIEH — BIK KpaTHUM 5-Tu um 10-TH
— PIK HAPOKEHHS, [ — . . .
BimiOpaTtu npamiBaukiB Momoamux 30-TH pOKiB Ta 009wC-
11 |—3apnnaTHs - ..
JIUTH IXHIO KIJTBKICTh
12 BiniOpaTtu npailiBHUKIB, 3apIUIATHS SIKUX OUTBIIE CEpeI-

HBOTO 3HAYEHHS 3apIIaTHI BCIX MPAIIBHUKIB
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3axinuenns maon. 20.1

Ne . .
Bap IHous cTpyKTYpH InauBinyanbHi 3aBIaHHS
13 BusznauuT Hailiopokuuii ToBap Ha CKJIaji, BUBECTH BCi
JIaH1 PO HHOTO Ta OOYUCIIUTH MOTO CyMapHy BapTICTh
14 .. | O06uncIuTH 3aranbHy KUTBKICTh Ta CEPETHIO IIHY TOBApPIB
Tosapu Ha cknaoi. .
o OO04YHCIUTU CyMapHy BapTICTh KOKHOTO TOBAPY
15 |— HaliMeHyBaHHS, ; : ) .
BUPOGHIK Ta CyMapHy BapTICTh yCiX TOBApiB HA CKIIAI1
16 |- mina ’ BiniGpatu ToBapu, KUTBKICTh SIKUX MeHIte 10-Tu, 0O0UHCIUTH
Kinb;ciCTb KUIbKICTh HAHMEHYBaHb 1 CyMapHy KUIbKICTh TAKMX TOBapiB
17 BusznauuTi TOBap 3 HAMOUIBIIO 3aralbHOIO BapTICTIO HA
CKJ1aJIl
18 BusHaunTu TOBap 3 HAOUIBIIO KIIBKICTIO HA CKIIAJl Ta
OOYHCIIUTH MOTO CyMapHY BapTICTh
19 Xapaxmepucmuxu | Bigibpatu cailTy 3 peiTHHIOM MOHAJ] 5 Ta OOUHCIIUTHU IXHIO
seb-cauimy: KUTBKICTB CEPeT MPEICTABICHUX
20 |~ IIOBHE IOMeHHE | BimiOpatu caiitu Ha qoMeHax "'ua” Ta "'com”, o0uucnuTu
M4, IXHIO KUJIBKICTD
21 |~ KaTeropis OOUHCITUTH CEepeIHIM PEUTHHT Ta CEPEAHIO KUIbKICTh
(ocobucTui, BIJIBIJTyBaHb 3a JCHb yCIX MPEJACTaBICHUX CalTIB
KOPHOPATUBHUM, = B} 1iGpaTn caiity 3 kareropii "blog" Ta o6umcuTy ixHI0
22 | inqopmantiituuit KUIBKICTB Cepel MPECTABICHUX
MIPOMO-CaWT, OJIOT, H > pv A TIPeA H. — —
23 | Inreper-marasus, BiniOopatu caiitu Ha omeH1 "ua” 3 peiituarom PR nonan 7
comianpHa Mepeska | TA OOUMCIUTH IXHIO KUTBKICTD CepeJl MPEICTaBICHUX
TOLIO); BiniOpartu caiitl 3 KUIBKICTIO BiJBIAyBaHb MoHaa S0
24 S . . o
— KUIBKICTB BIIBI- | Ta 0OYMCIIMTH KIJIBKICTh TAKUX CANTIB Cepe]l MPEJCTABICHUX
25 | AyBaHb B ICHb, | BU3HAYMTH CAWMT 3 HAWOLIBIINM PEHTHHIOM
—peutunr PR Bixi . gt e
1110patu caiitu Ha gomeHi "net" abo "ru”, Ta obuncIUTH
26 | (PageRank - DVHOpaTH ¢ A ’
uucso Big 0 10 10) 1XHKO KUJIBKICTb
97 Jlimepamypa BiniOpatu kauru 3 Tupaxem 10 1000 exzeMIusipiB
y 8uoasHuymei. | Ta OOYUCIUTH KUTbKICTh TAKMX KHUT CEPEe]l PEACTABICHUX
o8 |~ aBTOD; BiniOpatu kHury, BUAaHI y TOTOYHOMY POIIi Ta OOYUCIUTH
— Ha3Ba KHUTH; KIJIbKICTb TAKUX KHUT
29 |~ PIK BUJIaHHS; BuznaunTtu HaTOBCTIITY KHUTY (MaKCHUMalibHa KUTbKICTh
— THPaX; CTOPIHOK)
30 |~ KUIBKICTD Bi1i6paTit KHUIH 3 KUTBKICTIO CTOPIHOK MoHaA 150

CTOPIHOK

Ta OOYMCIIUTH KIIBKICTh TAKUX KHUT
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