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Beryn

bh

Komm ‘toTepHi NpakTUKyMH 3 MOAYIs “ ANTOpPUTMIYHE MPOTPaMyBaHHSA ~ BUKOHYIOTHCS
cryaentamu [ kypcy 151 ABromaru3zaliisi Ta KOMI'TOTEpHO-IHTETPOBaHI TEXHOJIOTIi JEHHOI Ta
3a04HOT (pOpPMHU HABUAHHS.

OcHOBHa MeTa KOMII‘'IOTEpPHOTO NPAKTHKYMYy — 3aKpillUTH 3HAHHS, OJepKaHi Ha
JCKIIMHNX, MPAKTHYHUX 3aHATTIX Ta B PE3yNbTaTi caMocTiiHOi poOoTu. CTyJeHTH OMIaHOBYIOTh
3aco0m omucy maHux Ta npouenypHi 3acodu mou C (BC), po3BuMBalOTh HABUYKU CKJIAJIaHHS
Iporpam Ta aJrOpuTMi3alii 3a/1a4, OCBOIOIOTh MPHIOMHU HAIAroKCHHS JUIS OJIEPXKaHHS BIpPHHX
pe3ybTaTiB.

Mosa mnporpamyBanHss C € uacTuHOIO mporpamHoro cepenosumia Borland C, sxe
BKJIIIOYAa€ HE JIMIIE BIAMOBIAHWNA KOMIUIATOp, ajlé 1 TEKCTOBHW pENaKTOp, KOMIIOHOBHUK,
3aBaHTa)XyBay, HaJaro/pKyBad Ta IHIII 3acoOM, [0 TPHCKOPIOIOTH IPOIEC ITirOTOBKH
nporpamu. Kpim Toro, moxiauBocti MoBU C pO3MIMPIOIOTHCS JOJATKOBUMH IPOrPaMHUMHU
3acobamu — monyiasiMu. Tomy HEOOXiIHO OBOJIONITH MpHHOMaMH POOOTH B CEpPEIOBHILI
Borland C.

CepenoBumie mporpamyBanHsi Borland C, sk oaun 13 3aco0iB aBTOMaTu3amii
porpaMyBaHHs € MPOTPaMHUM 3acO00M, 110 BUKOHYEThCS B omepariiHiii cuctemi (OC) MS
DOS a6o Windows neBHoi Bepcii 3a ymoBu MoximBocti emyssiiii OC DOS. Tomy Tpeba 3HaTH
ocobnuBocTi (hailmoBOi cHCcTEMH, OBOJIOAITH 3acobamMu poOOTH 3 (ailamMu Ta Karajioramu
BJIaCHE omepalliiiHoi cucteMu abo obononku Norton Commander, FAR Ta iH.

ITpu poGoTi B KOMIT'IOTEpHOMY Kiaci iHPOpPMaLIHHUX TEXHOJIOTiH HEOOXiTHO BKUBATH
3ax0/1B AJis1 0OpOoTHOU 3 MPOrpaMHUMU BipycaMy Ta JOTPUMYBATHCh MPaBUl pOOOTH Ta TEXHIKH

Oe3IeKN.



1. BukonanHs po0ir
[TinroToBKa A0 KOMII‘IOTEPHOTO NMPAKTHKYMY TOYMHAETHCA 3 BHUBUEHHS TEOPETHUYHOTO

MaTepiany, 3aCBOEHHS OCHOBHHX TOJIOKEHbB, SIKI IEPEBIPSIOTHCS KOHTPOJIHHUMHE MMUTAHHSIMU JI0
KOXKHOT pOOOTH.

Hani y BiamoBigHOCTI 10 3aBAaHHSA TpeOa 3pO3yMITH ¥ PO3POOUTH QJITOPUTM, CaMy
nporpamy Ta ii jgoriuny cxemy. IlinroryBatu TecTOBI MPUKIAIU Ta MEPEBIPUTH iX B MpOTpami.
Sxmo € norpeba, yCyHYTH HEAOMIKH, Ta 3HOBY ME€PEBIPUTH MPABUIIbHICTH BUKOHAHHS MTPOrPaMH
Ha TECTOBHMX IpuKiIaaax. [licias mporo HeoOX1IHO MATOTOBUTH 3BIT, Ji¢ TIOBUHHO OYTH TEKCT Ta
JoriyHa cxema mporpamu. B cxemi moTpiOHO sSiKOMOTra MEHIIIe BUKOPHUCTOBYBATH JTYOJIFOBAaHHS
KOAy MpOTpamMH Ta BHKOPHUCTOBYBATH JIOTIYHI CIIOBECHI MOSICHEHHS JO0 alTOPUTMY pOOOTH
porpamu.

Ha 3aHATTI CTYA€HT MOKa3ye 3BIT BUKJIaJaueBi, Bi/IMOBIAa€ HA TOCTABICH] MUTAHHSA LI0J0
0COOJIMBOCTEH MpOrpaMHKX 3ac00iB, TUMIB JAaHHUX Ta CrIeUU(}IKH alrOPUTMY.

[Tpu BimcyTHOCTI 3BiTY 200 BIAMOBIIHUX 3HAHb JI0 POOOTH CTYJEHT HE JOIMYCKAETHCS.

[lepeBipka mporpamMu 3IIMCHIOETHCS 3a JAaHUMU sIKi Oydu 3aBYacCHO MiATOTOBJICHI
CTYJICHTOM, a TAKOX TECTYEThCS NMPUKIIAJaMU, BU3HAYCHUMH BHKJIAIaYCM.

VY pa3i BUSBIEHHS TOMUJIOK Tpeba BU3HAYUTHU iX MPUYMHM Ta JKBiAyBaTH. SIKIIO
MOMHJIKM HE OYEBMJHI, TO MOTPIOHO BUKOPHUCTATH 3acCO0M HalaroJkKyBaua 3 KOHTPOJEM
IPOMIKHUX PE3y/IbTaTIB Ta MOPIBHSHHSIM iX 13 TEOPETHUYHIUMH PO3PaXyHKAMH.

[epeBipui mipuArarOTh BCI MOXJIMBI BapiaHTH pobotu mporpamu. Ilicnms onepxkanHHs
BIpHUX pe3yNbTaTiB, CTYIEHT 3alHUCye€ iX N0 3BiTy, pOOUTH BUCHOBKHM IIOAO MPaBUJIBHOCTI
poOOTH TIporpaMHu i, 3a 6akaHHSIM, Ta€ PEKOMEH/AIIl PO MOKIUBI BIOCKOHATICHHS.

3aBepIeHuii 3BIT CTYACHT Ma€ 3aXUCTUTH 1] 4ac CIIBOECIAM 3 BUKJIaaueM, /i€ TOBUHEH
MPOJIEMOHCTPYBATH PIBEHb CBOIX 3HAHb, CAMOCTIMHICTh Ta OPHUTIHAJIBHICTh CBOIX MPOTPAMHHX

pillieHb.



2. Bumoru g0 3BiTy

3BIT KOMII ‘FOTEPHOTO MPAKTHKYMY MA€ MiCTUTH:

1. TeMy po0OoTH;

3aBIaHHs, sIKi HEOOX1THO BUKOHATH;
TEKCT MPOrPaMu;

CXeMy poOOTH Iporpam;

BBEJICHI Ta OJICp>KaHi pe3ybTaTH;

MepPEeBIPOYHI TECTOBI MPUKIIAIH;

A o

BHUCHOBKH IIOJI0 POOOTH ITPOTPaMHU.
SIkmio po0OoTa CKIaNaeThes 3 KUTbKOX BKJIAZICHHUX 33/1a4, TO 1O KOXKHIHM 3 HUX peai3yloThCs
MyHKTHU 2-6.

Tema, 3aBmaHHs, JesKi TOSCHEHHS [0 BHUKOHAHHSA KOXXHOI POOOTH HaBOIATHCA Y
METOAMYHHUX BKa3iBKaXx.

SIKII0 anropuT™M 3a/1a4i BaXKKO 3pO3YMITH, TO PEKOMEHIYETHCS CIIOYATKY CKIIACTH CXEMY
QITOPUTMY, a Jlajli NEePEeXOAUTH A0 pealizalii Iporpamu.

Texkct mporpamu MOBUHEH JIETKO cIpuiiMaThCh. ToMy HEOOXiHO BHUJUIATH OCHOBHI
JIOT1YHI YaCTWHU 1 MHCATH Hporpamy “cxoamuHkamu’. Ha mouarky Tpeba momaBaTH KOMEHTapi
npo i IpU3HAYEHHS Ta aBTOpa-po3poOHMKA. B TekcTi mporpamu 10 ii OKpeMUX YaCTHH TaKOX
notpiOHO HaBoauTu mosicHeHHs. Omnepatrop GOTO MoxHa BHMKOPUCTOBYBaTH JIMIIE Y

BUK/IIOYHUX BUIIAAKaX.

TekcT 3BiTY BUKOHYETHCSI Y BIAMOBITHOCTI 10 BUMOT CTaHAAPTIB [5] MAIMHOMUCHUM (Ha
JpyKapchKid MamuHI) 1 MammHHEUM (Ha npuctposx EOM) cniocobamu. ®@opmar apkymia - A4.
[TapameTrpu cTopiHku (1MoJs1): BepXHE — 25 MM, HIDKHE — 15 MM, miBe — 25 MM, npaBe — 10 MM.
OcHoBHul TekcT HaOupaerbcs mpupTom Times New Roman posmip 12, MexpsakoBuit
iHTepBan - 1,0. /Inga cnemianbHUX CHMBOJIB 1 (opMmyn ciil BuUKopuctoByBatu Microsoft
Equation a6o MathType Equation. HasBHicTh nepeHociB He 000B's13k0B0. Bci MamtoHKH, SKIIO
BOHM CTBOpeHi 3acobamu Microsoft Word, moBuHH1 OyTH 3rpynoBaHi B 0JIUH 00'€KT.

J103BOJISIETHCS] BAKOHAHHSI 3BITY Y PYKOIIMCHOMY BUTJISIII.

Jlo KOKHOT 3 Mporpam CTYAEHT CKJIaJa€ BIANOBIAHY CXEeMY 3 ypaXyBaHHSM CTaHJIapTiB
[4]. Y nonatky 1 HaBeIeHO OCHOBHI TpadiuHi CUMBOJIM CXeM, SIKi HEOOXiHO BUKOPUCTOBYBATH
IIPY OTKCi alITOPUTMY pOOOTH MPOTpaMH Ta MPaBUIIA IX BUKOHAHHS, IPUKJIAJ] CXEMHU TIOJJAETHCS Y
nonatky 2. BUKoHyBaTH cXeMH MO3BOJSETHCS BPYYHY 3 JOTPHMAaHHSM BCiX BHMOT CTaHJIApPTiB

abo Ha KoMIT'IoTepi 3 BUKOPHUCTaHHSAM IaKeTiB 0OpOOKM TEKCTOBOI Ta rpadiunoi iHpopmarii:
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Microsoft Word ( BOymoBaHuii MOAyidb MOOYAOBH CXE€M IOCTYITHHUM 3 IMaHENl IHCTPYMEHTIB
“MamoBanns’), Visio, OpenOffice, AutoCad, Komnac Ta cnemianizoBaHux HporpaMm Mepexi
Internet.
Y BHCHOBKax J0 KOMII‘IOTEPHOTO MPAaKTUKyMy CTYIEHT 3a3Hayae, 4 301raroThCs
OJlepKaHl pe3ysbTaTh 3 TEOPETUYHUMH, IO 3aCBIAYY€E MPaBHIbHICTH BUKOPHUCTAHUX 3aCO0iB,
BiJ[3HAYA€ TPYJHOIII, 3 TKUMHU BiH CTUKHYBCSI ITi]1 YaC HAIATOKEHHS Ta MPUYUHU TTOMHJIIOK.

[Tpukan 3BiTY HABEICHO Y IOAATKY 2.



3. Komn‘orepHi NpakTUKYMH
3.1. Komn‘wrepuuii npaktukym Ne 1

3.1.1. Tema:
Crpyxkrypa nporpamu MoBoto C. OcBoeHHs npuiiomiB pobotu B cepenonuiui BC.

3.1.2. TeoperuyHi BizoMocTi
[Tporpama Ha MoBi C MOke cKIagaTuch 3 KinbkoXx (pyHkiii. Cepen HUX 000B’SI3KOBO Ma€e

Oytu pyHKIIis 3 iM’aM main( ), 3 IKOT TOYUHAETHCS KOMIIOHYBaHHSI.

B C omnmc 3MIHHUX MOXE pPO3MIIIYBAaTUCh B OyAb-SKOMY MICIIi MpOTpaMu TIEpen
3BEpTaHHSAM JI0 3MiHHOI. BrmacTwBOCTI 3MIHHUX 3aJeXaTh Bl TOrO, ¢ BOHHM ommcaHi. Omuc
3MIHHOI peai3yeThCsi TAKUM YHHOM:

munim’s_l,im’a 2,...,im’a n;
[Tpu onuci 3MIHHUM J03BOJIIETHCS IPUCBOIOBATH ITOYATKOBI 3HAYCHHS:

mun im’s = 3HAYeHHs;
Jns migkmroyeHHs GyHKIINA cTaHAapTHUX 010710TeK Ha eTari KOMIIOHYBAHHS IO TEKCTY

nporpamu Tpeba BriIrouMTH 3aronoBouHi ¢aiim (header file) 3a momomMoror TUPEKTHBU
#include:

# include <im’sa_gpatina>
@aitnm conio.h, stdio.h maibke 3aBkau MOBHHHI MiIKIIOYATHCh A0 Tporpamu. Daiin

conio.h mictute onmcu QyHKIINA KepyBaHHS €KpaHOM B TEKCTOBOMY pexkuMi. Hampukimam B
conio.h micTuthcs onuc ¢yHkii getch(), sika 3UunTye CUMBOII 1 TOBepTae Horo koj; getch() moxe
BUKOPUCTOBYBATH JUIsl 3aTpUMKU ekpaHa DOS 1o HaTucHeHHs Oyab-skoi knasimi. @aiin stdio.h
MICTUTh (YHKIII1 BBOAY-BUBOAY. [layii HaBe1eMO OCHOBHI 3 HUX:

putchar(3miHHa) — BUBOJAUTH CUMBOJI Ha €KPaH;

printf(“kepyrounii_psnaok”, 3miHHa 1, 3MiHHa 2,...) — 37iiCHIOE (pOpMaTHUI BUBIJ;

scanf(“kepyrounii_psnox”, &3minHa 1, &3MiHHa 2,...) — 31iiCHIOE (hopMaTHE BBECHHS

Kepytounii psgok MICTUTh JABa THUma iHQOpMaILii: CHUMBOIH, sKi Oe3nocepeaHbo
BUBOJATHCS Ha ekpaH (g QyHkuii scanf — cuMBOMH, SIKI HEOOX1HO 3UMTATH 1 BIAKUHYTH) Ta
KoMaHau ¢opmaty (cnenudikaropu ¢opmaty), SKI BU3HA4YalOTh, K BBOJAUTH Ta BUBOAWUTHU
aprymenTu. Crierudikatopu popmary MOYHHAIOTHCS CUMBOJIOM % 3a SIKUM 11 Ko opmary:

%C — CHMBOJI;

%d — 11i71€ IEeCATKOBE YHCIIO 13 3HAKOM;

%1 — 11iJIe NTECATKOBE, BICIMKOBE, IITIICTHAIIISITKOBE;

% — 11171€ 0€33HAKOBE JIECATKOBE YHUCIIO;

%f — nilicHe ymcio 3 (hiIKCOBaHOIO KPAIKOIO;

%e — miliCHe YUCIIO 3 MJIABAIOUOK0 KPAIKOIo;

%0 — BICIMKOBE YHCJIO;



%X — IICTHAAUATKOBE YHCIIO;

%S — pAIOK CHUMBOIIiB;

%D — MOKaXUUK;

%% - cumBoa % (Tpu BUBO/1).

KoxHOMY ef1eMeHTy CIIMCKY BUBOJY IIOBHHEH BIANOBIAaTH crierudikaTop dhopmary.

Y cnoucky BuBOAy GyHKINT Printf BHKOPUCTOBYIOTHCS MMapaMeTpu 3HAYCHHS, TOMY
(aKTHYHUMH MTapaMeTpu MOXKYTh OyTH BUPA3H.

Oyukirisg scanf moBUHHA nepeaTi Pe3yJbTaTH BBEACHHS 10 TOJIOBHOI MPOrpaMu, TOMY y
CIHCKY BBOJY BUKOPUCTOBYIOTBCS mapameTpu azapecu. OCKIIbKM BCi CHMBOJH, sIKI HE €
JTUPEKTHBAMH TEPETBOPCHHS, TMOBUHHI 3 SBUTHUCh Yy TMIOTOII BBEICHHS, TO HEJOLLIBHO
3JI0BXKMBATH 3aiiBUMH CHMBOJIAMH Y KEPYIOUOMY PSIIIKY.

Onuc GyHKIIHM 3A1ICHIOETECA TAKUM YHHOM:

mun i’ms_¢hynxyii (cnucox napamempis)

/.

onepamopu,
return (8upas);

CRUCOK napamempie BKIIIOUAE Mun_napamempa i'msa_napamempad, ...

Omneparop return (8upaz) IPUBOJIUTE A0 BUXOIY 3 (YHKIII 1 MOXKE BUKOPHCTOBYBATHCH
JUTst Tiepenavi 3HaueHHs ¢yHKii. B Tini GpyHkuii Moxke OyTH KinbKa oneparopiB return, a MOxe
He OyTu >KOAHOro. B 1bOMy BHIAIKy NMOBEpHEHHS 10 BUKJIMKAIOYOi HNPOrpaMu BiJOyBa€eTbCs
HiCJIsl BUKOHAHHS OCTAHHBOTO oreparopa Tia ¢yHkuii. TyT mun BU3Ha4Yae TUI 3HAYEHHS, SIKE
nepeaae PyHKINS 3a TOMOMOTOI0 OoTiepaTopa return.

Heo0OxiqHo mam’siTaTd, 110 KOJM BHUKJIMK (YHKILI{ 311HCHIOETbCSA Tepea ii onmucom, TO
HoTnepeHbO HEOOX1AHO HABECTH 3arojOBOK (IPOTOTHIT) (PYHKIT:

mun im’a_ @yukyii (mun_napamempa_1l, mun_napamempa_2, ..., mun_napamempa_n);

OrnepaTop IUKITY:

while (ymosa) onepamop;
onepamop BUKOHYETbCS 10 THX Tip, MOKU ymosa — icTuHA (He AopiBHIoe 0). 3amicTb

onepamopa MOXe BUKOPHUCTOBYBATHUCH I'pyIa onepaTropiB y GIrypHuX qyxKax { }.

3.1.3. 3aBaauus:
Hanucaru nporpamy, sika mepeBoAUTh YKciia 3 apadChbKOi CUCTEMU B PUMCBKY.

Omnuc aaropurmy
st ciportieHHs 3a/1a491 BBaXKATH 110 KUTBKICTh OJJTHAKOBUX CUMBOJIIB B PUMCBHKIHN CUCTEMI

HeoOMexeHa TpboMa ( To6To 4 mo3navaru I, 40 — XXXX 1 T1.4.)
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Hamucatn ¢yHkiito roman, mapamerpamMu SKoi € N — YHCIO, SKE HEOOXITHO

MEPEeTBOPHUTH; & — apadchke uncio ( 6epeThes 3 Tadmuil ); I — pUMChKE YHCIIO, IO BiAIOBiIae

apabcbkoMy a ( auB. Tabuuiio ). Y ¢GyHKUii opraHi3yBaTH LMKI, B SIKOMY BHBOJHUTH Ha €KpaH

CHUMBOJI I, MICIIS YOTO MEPenpucBOiTH N = N — a. YMoBa BuUxoAy 3 mukiy — N < a. OyHkuis

IIOBHMHHA ITOBEPTATHU 3HAYCHHA 1.

B ocHOBHIll mporpaMi 3uMTaTH N — 4YHUCIO, SIKE HEOOXiAHO MepeTBOpuUTH, 1 7 pasiB

BUKIIMKATH OMHCaHy Buile QyHKIito ( N = roman ( n, a, r )). [lpu npomy 3HaueHHs N Oyne

3MIHIOBaTUCh (DYHKII€IO, a 3HAUYCHHS & Ta I HEOOXiAHO KOXKHOTO pa3y 3MIHIOBaTH 3T1IHO

TaOJIUII.

Taoauusa BixnmoBigHoOCTEH YU Ce

ApaOcbKa cucrema

PumMmchbka cucrema

1000

500

100

50

10

S Nsllellwlks

Tekcer nporpamu

#include <stdio.h>;

#include <conio.h>;

int roman(int,int,char);

main()

{int a;
printf("ENTER NUMBER\n");
scanf(" %d",&a);
a=roman(a,1000,'M");
a=roman(a,500,'D");
a=roman(a,100,'C");
a=roman(a,50,'L");
a=roman(a,10,'X");
a=roman(a,5,'V'");
a=roman(a,1,'l");
getch();
return O;

H

roman(int i,int j,char c)

{while (i>=j) {putchar(c); i=i-j; }
return(i);

}

3.1.4. KoHTpO/JbHI NUTAHHSA:

1. Slka cTtpykTtypa nporpamu Ha MoBi C? [2] c. 14-17, [3] c. 63-69.

2. @yukis printf ta 1 Bukopuctanus. [2] c. 149-151, [3] c. 69-72.

3. ®ynkuis scanf Ta ii Bukopucranns. [2] c. 152-155.

4. Illo Take nupextusu npemnporecopa? [3] c. 63-69.
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3.2. Komn‘wrepHuii npakTukym Ne 2

3.2.1. Tema:

[TporpaMmyBaHHS JIIHIHHUX alITOPUTMIB.

3.2.2. TeoperuyHi BizoMocTi
o apudmernunux onepaiiii MOBU C BiTHOCSTHCS:

—  BIJHIMaHHA Ta YHAPHUMA MIHYC (3MiHA 3HAKY YHCIIA);

+  J101aBaHHA,

*  MHOKCHHSI;

/  HiIeHHS,

% ocraua Bix AiUICHHS (TUIBKH IS IUINX);

++ 30UIBIICHHS Ha OJUHUINO (increment);

— — 3MeHIIeHHs Ha oauHuIlo (decrement);
Onmneparii goxgaBaHHs, BiJHIMAaHHS, MHOXXCHHS Ta JUICHHS MOXYTh 3aCTOCOBYBATHUCH IO BCIX
BOynoBaHUX THITIB AaHuX. Oneparii mociiqoBHOTO O0YHCICHHS BUKOHYIOTHCS 3J1iBa HAIpaBo,
TOOTO CrOYaTKy OOYHMCIIOETbCA 3HAUYEHHSA JIIBOTO ONEpaH[a, MOTIM BUpPa3 MpaBoOpyY Bija 3HAKa
omepariii. JIKII0 onepaHaAu MalOTh OJIUH THUII, TO Pe3yJabTaT apu(pMEeTUYHOI ornepallii MaTuMe Toi
ke Tur. ToMy KOJHM omepallis JUICHHS / 3aCTOCOBYETHCS JO IUIMX YH CUMBOJIBHUX 3MIHHUX,
3aJIMIIOK Bigkupaerocs. Tak 11/3=3, a 1/2=0.

Omnepanis AuleHHS 10 Monaymo % TOBepTae 3alMIIOK BiJ JUICHHS, MOXe
3aCTOCOBYBATHUCH JIUILIE /10 LIJINX 3MiHHHX.

Mosga C gae kopucTyBauy LI€ /1Bl 1y’Ke KOPUCHI orepailii, cieundiuni came aias mosu C.
Ile ynapHi (3 omHMM orepaHIoM) orieparllii ++ ta --. Onepariist ++ g07a€ 10 oNepaHaa OJUHUIIIO,
orepallisg — BiHIMae Bij onepanaa oauHuIo. OOuABI onepaiii MOXKYTh iTH Hicis abo mepen
onepanoM (npegikcHa Ta noctdikcHa ¢opma). Pi3HMIS y BUKOpUCTaHHI npedikcHOI ++X Ta
nocT¢iKCHOI X++ (opM MosIrae B TOMY, 10:

X++ — 3Ha4YeHHs 3MIHHOI X CIOYaTKy BHKOPUCTOBYETHCS y BHMpasl, a MOTIM 3MiHHA
30UTBIITYETHCS] HA OJIUHULIIO;

++X — 3MiHHa X CHOYaTKy 3OLUIbIIYEThCS HA OJMHMIIO, a TOTIM ii 3HAYeHHs
BUKOPHUCTOBYETHCS Y BUPA3i.

Crapiicts apu@mernuHux onepauiii (1-uit - ctapimii):

1| ++——

2 | — (yHapHHii MIHYC)
3 * 1, %
4

+ _

3
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Omeparrii mpocToro W CKIAJACHOTO MPUCBOIOBAHHS BHKOHYIOTHCS 3 IMpaBa Ha JiBo. Jls

3MiHHM TOPSIZIKY Onepariii BAKOPHUCTOBYIOTHCS KPYTJI IY>KKH.

3.2.3. 3aBaanus:
Hamucatn mporpamy, sika 3a BBEICHHMH CTOPOHAMH TPHKYTHHKA OOYHCIIOE HOTO

TJIOIILY, TIEPUMETP, BUCOTH, OICEKTPHUCH 1 MEJIIaHH.

Onuc anropurmy
[Iporpama mMOBMHHA 3YUTYBATH CTOPOHM TPHUKYTHHKA 1 IOBEPTaTH WOTO IUIOILY,

MePUMETP, a TAKOXK BCI1 BUCOTH, OICEKTPUCH 1 MEJTIaHH.

DopMynu 17151 3HAXOHKCHHS BIIOBITHUX BEJIMYUMH:

- mioma: S =/p(p-a)(p-b)(p-c) ;

, _ 2\p(p-a)(p-b)(p-c) |
- BUCOTA, IPOBCJICHA 1O CTOPOHH a: ha— a N

) 1
- MeJliaHa, MPOBECHA JI0 CTOPOHHU a: m, =7 \/2b2 +2c7-a ;

2
- OicekTpuca, MPOBECHA JI0 CTOPOHHU a: Ba= bto \/bep(p - ) ,

a+tb+c .
ae p=",  —miBoepuMerp;  a, b, ¢ — CTOPOHH TPUKYTHHKA.

st oOumuclieHHsT KBaApaTHOTO KOPEHS MOXHa CKOPHUCTATUCH O010110TEYHOI0 (DYHKITIEIO
sqrt(supas). J1ns 1poro HeOOXiaHO miaKIOYATH (aita math.h.
Takoxx OakaHo 3pOOMTH (YHKIIIO NEPEeBIPKM ICHYBaHHS TPHUKYTHUKA 13 3aJaHUMH

CTOpPOHAaMH (CyMa JIOBXKMH JIBOX CTOPIH TPUKYTHHKA OLIbIlIa JOBKUHU TPETHOI CTOPOHHU).

3.2.4. KoHTpO/JbHI NUTAHHSA:
1. SIxi ocoOGnMBOCTI BHMKOHaHHsS apudmernuHux omnepamiii B Mol C? Cneundiuni

omeparii ++ Tta --. [2] c. 52-54.
CxopoueHni ¢hopmu tuny supazl onepayis = supa3z2. [2] c. 56-57.
Oneparris koma: gupasl, eupaz2. [3] c. 41.

Omnepatop MPUCBOEHHS 1 TOCTIIOBHICT Horo BUKOHaHHS. [3] ¢.53-54, [2] c. 49-52.

woe »bN

SIBHe mepeTBopeHHs TUMiB. [3] c. 42.
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3.3. Komn‘wrepHuii npaktukym Ne 3

3.3.1. Tema:
[TporpaMmyBaHHS pO3TaTy’)KEHUX aJITOPUTMIB.

3.3.2. TeoperuyHi BizomMocTi
[Tporpama moxe “nymaT’ 3aBAsIKM YMOBHUM OIlepaTopam

IToBHa opma omneparopa if:

if (ymosa) onepamop;

else onepamop;

Skmo 3Ha4YeHHS Ymoea ‘ICTMHA”, TO BHUKOHYETHCS onepamop (HUM MOXe OyTH
CKJIQJICHUN omepaTop — OJIOK), HACTYIHHUI 32 YMOBOI. SIKIIO yMOBa XHMOHA, TO BUKOHYETHCS
orepaTop, HACTYIHUI 3a Kiro4oBUM ciioBoM else. Oneparop else moxe OyTu BinCyTHIiH, TOMI
AKIIO YyMOBa XHWOHA, BUKOHYETHCS OJpa3zy HACTYMHWI oreparop mporpamu. B skocti ymoBu
Moske OyTH JOBUTbHUI BHUpa3, B ONEPaTOpi JIMIIE MEPEBIPIETHCS UM SBISETHCS 3HAUCHHS BHpPaA3y
HEHYJIOBUM (ICTHHHUM) UM HYJOBHM (XUOHHUM).

Bxutagennm omnepatopoM if Ha3UBa€THCS HACTYITHA KOHCTPYKIIIS:

if (X)

if (v) onepamopl;

else onepamop2;

B mogi C omnepatop else acouitoeTbest 3 HaiOmmwkunM Iif y BiamosigHomy 6101, B oMy
npukiaai else BigHocuthes g0 oneparopa if (). st Toro 1mo6 BigHecTH Horo a0 omeparopa if
(x), TOTPiOHO BIANOBITHUM YHHOM PO3CTaBUTH OMEPATOPHI AYKKHU:

if (X)

{if (v) onepamopl.,}

else onepamop2;

Omnepatop switch BUKOPHCTOBYETbCA AJ1s1 BUOOPY OAHOTO 3 0araThoX MUISXIB.

Switch(supas)

{case koncmanmunuil_eupas: onepamop;[break;]

default: onepamop

}

CnouaTky  BUKOHYEThCS  6upa3 1  WOrO  3HAYEHHS  TOPIBHIOIOTHCS 13
KOHCMAHMHUMU_8upazamu, 3a3Ha9eHIMU TIicisl ornieparopa case. [lpu criBmagaHHi MOYMHAOTH
BUKOHYBATHCh onepamopu, 10 BKa3aHi MICIsg CUMBOIY “ : 7 1 MPOJOBXKYIOTh BHKOHYBAaTHUCHh
NOKM He 3yCTpiHeTbes omepatop break abo kiHenps Onoka. SIKiio croiBmajaHb HeMae,

BUKOHYIOTBCSI OTIEPaTOPH, sKi iayTh micis default.
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3.3.3. 3aBaauus:

3.3.3.1. 3aBaanus 1:

k- . .
Harmmcaru nporpamy IJisa 00YMCIIEHHS YKcIa y= \/;( 13 3aJaHOXO TOYHICTIO.

Onuc aaropurmy

3a BBeIeHUMHU X, K, € (TOYHICTH OOYHMCIIEHB) MpOTrpaMa MOBUHHA MOBEPTATH 3HAUCHHS

y:W,z[e k.xeR.

B nporpami BukopucTaTH iTepaniiny Gopmyiy:

I X
Yia =i +E(F_yi)

OpFaHiSYBaTI/I [UKII, B IKOMY Ha KOXKXHOMY KpOI_[i 00YHCIIIOBATH

1 X
5:E( y_k—l

_yi):

tomi Y, =Y, +0. YMoBa BUXOLY 3 LHKIY: |5|<€], e € - Hamepea 3aJaHa TOYHICTh

oOumncienb. [loyaTtkosi npucBoeHHs: &1, y=1.

st o6uncinenHs creneHs yik'l BUKOPHUCTATHU OTEPaTOp LUKITY.

[Ipn HammcaHHI TPOrpaMU CIIiJI ypaxyBaTd BCi MOXKIWBI BHUMAJKH HEKOPEKTHOTO
BBEJICHHS JaHUX. 3pOOUTH TMEpPEeBIpPKY MPaBWIHHOCTI BBEIECHOTO YHCIA X B 3aJIEKHOCTI BiJ

BBCACHOI'O 3HAYCHHA K.

3.3.3.2. 3aBnanus 2:
Hamucatu mporpamy — kajieHnmap, ska 3a BBEIACHOIO NaTOI0 (BUKIIOYHO HSI, MICSIIS,

POKY) BUBOAUTH JICHB THIKHSI IIPOITUCOM.

Omnuc aaropurmy
Po3zpaxyBatu eHb THXHS 32 (HOPMYIIOHO:

day = (||365.25* year| +|[30.56* month|| + date + n)%7

ne year — noBHu# pik (4 nudpu), month — nopsakosuit Homep micss, date — gens (dncio), N —
MOTpaBKa:

0, saxwo month>2
n =11, akwo pik sucoxocuui i month < 2

2, AKWo piK HegucokocHut imonth <2
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% — omepartist TIJICHHS M0 MOJYJIIO (B3ATTsI OCTadi BiJl AUICHHS);

||a|| — 1I1JIa YaCTHHA;

day Bka3sye Ha nenpb TkHs (0 — ITH, 1 — BT, ..., 6 — Hn).

Pik Oyne BUCOKOCHUM IPU BUKOHAHHI JIFOOOT 13 IBOX YMOB:

1. year %100 = 0 i year %4 =0;

2. year %100=10 i year %400 =0.

[lpy wHammcaHHI mporpamMHM CiiJg ypaxyBaTH BCi MOMJIHMBI BHIIQJKU HEKOPEKTHOTO
BBCJICHHS JIaHKUX (IHS, MICSIIS, POKY).

BuBin opranizyBaru 3a 10nmomMororo omneparopa switch.

3.3.3.3. 3aBaanus 3:
HamucaTy mporpamy st po3B’si3aHHs KyOidHoro piBHsHES X' + ax® + bx + ¢ = 0,
ne a, b, ¢ — xoedirieHTH KYOIYHOTO PIBHIHHS.

Omnuc aaropurmy
[Iporpama moOBMHHA 3YMTATH KOEQIIIEHTH DIBHAHHSA Ta TOBEPHYTH 3HAUEHHS BCIiX

KOpEHIB (IIHCHUX 1 KOMIUICKCHHUX ).

. a .
[TincTaHoBKOIO X =Y — 3 PIBHSHHS [IEPETBOPIOETHCS Ha:

Yy’ +py +q=0.
OT1xe, HEOOX1THO OOYMCIUTH:

—b_i- q—2_a3_a_b+c
P 3’ 27 3

ne a, b, ¢ — xoedimienTr kyoiuHOTO PiBHIAHHSA. J[aTi BU3HAYAEMO

3

3 2
g
27 4
SAxuro d > 0, To piBHSHHSA Ma€ OJUH JiHCHUN KOPIHb:
y,=u+v,
Ta JIBa KOMITJIEKCHO — CIPSKEHUX
u+v . 3 (u-v)

p— + 1 . ;

2 2

Y,

_u+v_i_\/§(u—v)
2 2

y;

Je u=31/—3+\/5, V:—L.
2 3-u
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SAxmo d = 0, To piBHSHHSA Ma€ TPH AIMCHUX KOPEHs, 3 HUX JBa OJTHAKOBUX:

3 3
Y1=_q ;Y2=3’3:__q -
p 2p

Sxmo d < 0, TO piBHSHHSI Ma€ TPU PI3HUX IIHCHHUX KOpEHs, sIKi, HA Kallb, MOXKHA

OOYMCIINTH JIUIIIE HAOIMKEHO:
v, :2|3\/;|cos§ ;
+2
y2=2|¥r cos 55

4
y3=2|3ﬁ|cos<”+3”,

3

ne r= —P , (p:arccosL—iJ.

27 2r

3pobutu nepeBipKy NpaBUIBHOCTI BBEACHUX JaHUX Ta MEPEBIPKY MPaBUIBHOCTI JOOYTUX
KOpeHiB (uie /i MIHCHUX KOPEHIB), IIJISXOM ITiJICTAHOBKH iX B PiBHAHHSA. [ oTpuMaHHA

3HAYeHHs 77 BUKOpUCTaTH KoHcTtanty M_PI (math.h).

3.3.4. KoHTpoOJ/IbHIi NUTAHHSA:
1. JloriuHi BUpa3u Ta BiIHOMIEHHS 1 0COOMUBOCTI iX BUKOHaHHS. [3] c. 52-53.

2. YmosHuuii oneparop if Ta ocobnmuBocTi oro Bukonanus. [1] ¢. 80-81, [2] c. 60-63.
3. OcobnuBoCTI BUKOHAHHS oneparopa Switch. [2] c. 63-64.

4. VYwmoBHuii Bupas. [2] c. 57-58.
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3.4. Komn‘rwrepHuii npakTukym Ne 4

3.4.1. Tema:
Omneparopu 1ukiy. PoboTa 3 MmacuBamu.

3.4.2. TeoperuyHi BizoMocTi
Jlnst opranizanii nuKiiB icHye aBa onepatopu While Ta for.

[lepunii oniepatop Ma€e BUTIIAL:

while (ymosa) onepamop,

Ao ymosa HEe NOPIBHIOE HYIIO, TO BUKOHYETHCS onepamop, SIKAA MOXe OyTH SK
OpoCTUM, Tak 1 ckiameHuM. Komwm X ymosa ojapasy AOPIBHIOE HYIIO, TO onepamop He
BUKOHYETHCS KOJTHOTO pa3zy.

Komu mnotpiOHo, 1mobO onepamop BUKOHYBAaBCS NpUHAWMHI OAMH pa3, TO MOXHA
BUKOPUCTATH 1HIIUH PI3HOBHI:

do onepamop while ymosa;

3arajbpHUE BUIIIs oniepaTopa for:

for (supa3zl; eupas2; eupas3) onepamop;

L5 incTpykuis for ekBiBaJleHTHA KOHCTPYKINT

supasl;

while (supa3z2) {

onepamop;
eupas3;

}

st peamnizariii UKy 3 TapaMeTpoM OMepaTop BUKOPUCTOBYETHCS TAKUM YHHOM:

for (iniyianizayia 3MiHHOI; nepegipka_ymMosu,; npupowjeHHs 3MIHHOI) onepamop;
iHiyianizayisa 3MIiHHOI BUKOPUCTOBYETHCS U1 IPUCBOEHHS MOYATKOBOI'O 3HAYEHHS IAPAMETPY
UUKITy; nepesipka_ymosu — 3BUYAaWHO YMOBHHUM BHpa3, KW BH3HAYA€ YMOBY MPOIOBKEHHS
UKITY; NPUPOWEeHHs 3MIiHHOI BUKOPUCTOBYETHCS JJIA 3MIHM MapaMeTpa HUKITY KOXKHOTO pasy
pu MOBTOpeHHI nukiy. i Tpu 9acTWHU MOBHHHI PO3AUIATUCH KPANKOIO 3 KOMOKW. BukoHaHHS
IIUKJTY TIPOJIOBXKYETHCS TIOKM YMOBHUH BUpa3 € ictuHOwo. lle Hamae omeparopy for raki
MO>KJIMBOCTI:

— MapaMeTp IUKIY MOKe OyTH HE TITBKH IUIHM;

— KpOK 3MiHU MOX€ OyTH JJOBUTbHUM,;

— B TUI IMKJIy 3MIHHY MO’KHA JI0JIaTKOBO MOJU(IKyBaTH.
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MacruBOM Ha3WBA€THCS CYKYMHICTh JAHWUX OJHOTO W TOTO XK THMY, 00 €IHAHUX T[T
onHuUM iM’siM. KoxXHHIT eTeMeHT MachBy BHU3HAYAETHCS iM’SIM MAaCHBY 1 MOPSIIKOBUM HOMEPOM
eJIeMeHTa, SKWM Ha3MBacThCcsA i1HmekcoM. Immexc B MoBi C 3aBxau wiie uuciio. HeoOximHo
nam’sITaTy, 110 HyMepallisi eIeMEHTIB MacUBY 3aBXk/IU MOUYNHAETHCS 3 0.

Ornuc MacuBy B Iporpami:

mun <im’sa_macugy> [posmipl][pozmip2]...[po3mipN].

HaituacTime BUKOPUCTOBYIOTH OJJHOMIPHI MAacHBH:

mun <im’a_macusy> [pozmip],
ne mun — 6a30BUHN TUII €JIEMEHTIB MAaCUBY, pO3Mip — KUTBKICTh €JIEMEHTIB OJTHOMIPHOTO MacHBY.

Enementn 6araToMipHUX MacHBIB pPO3MIIIYIOTHCS B IaM’SITi MOCIiAOBHO TaKUM YHHOM,
10 HAHTIePIITNM 3MIHIOETHCS OCTaHHIH (TpaBuil) iHIEKC.

[Tosue im’st MmacuBy: float vect[30], mas[30];
Ma€ 3Ha4YeHHs aJpecu 6a30BOTO EIEMEHTY

vect == &vect[0].

BoHO € KOHCTaHTOIO, SIKy HE MOKHA 3MiHIOBaTH. TOMY IPHUCBOIOBATH MacCHB MAacHBY HE

MO’kHa, TooTo: Vect = mas - HEIIPUITYCTHUME.

3.4.3. 3aBaaHHA:

3.4.3.1. 3aBaauus 1:
Hanucatu nporpamy, sika MOBUHHA BUBOJUTH TAOJIUIIO 3HAYCHb CHHYCIB a00 KOCHUHYCIB

(po3paxoBaHUX 3a JOTIOMOTOI po3kiafgaHHs (PyHKIT B psan Telmopa) 1 TaOIUYHUX 3HAYEHB, a
TaKOX 1X PI3HUIIIO B 33JJaHOMY J1alla30Hi 13 3aJaHUM KPOKOM Ta TOYHICTIO.

Omnuc aaropurmy
[Iporpama moBMHHA 34YMTYBAaTH MEXI Jiama3oHy [Xi, X2] 1 Kpok 3MiHH aprymeHty dX (B

rpagycax), a Tako)X TOYHICTb OOYMCIEHb & Ta BHMBOAMTU HAa €KpaH TaOJIHMLIO 3 4YOTHpMa
CTOBITYMKAMMU: 3HAYEHHS apryMEHTY X (B rpajlycax); 3Ha4YeHHs sin(x) abo CO0S(X), po3paxoBaHe
3a JIONIOMOTOK pO3KiIagaHHs B psn Teinopa; 3madenns SIN(X) (C0S(X)), po3paxoBane
crangaptHumMu QyHKiismu SIN(X) (COS(X)) pi3HMIKO MiXK TaGIMYHUMH Ta PO3PAXOBAHUMH

3HAYCHHAMU.

HeobOximHo mam’staTé, MmO TpH OOYMCIECHHI 3HAYEHHS CHHYca B 000X BHIIaIKax

. . . Tpamyc *rx
HEOOX1/THO TIepEeBECTH 3HAUECHHS apryMEHTY B pajlaHu (pamaH=T ).
Pozknananns Gynxuiit B psia Teiinopa:
SN 2 oxt xS
SINX=X——+———+...; cosX=1-—+—-——
3t st 7! 21 41 6!
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B mporpami HeoOXiIHO OpraHizyBaTH BKJIQJCHHN NHMKJI. Y 30BHINIHBOMY ITUKJII Ha
KO)KHOMY KpOILIi 3MIHIOBAaTH IIOTOYHE 3HAYEHHS aprymMeHTy X = X + OX  (mowaTtkose

NPUCBOEHHST X = X, ), obuncioBaty 3HadeHHs SIN(X) abo COS(X) craHmapTHOMO (yHKII€O

(U1 TOPIBHSHHS 3 pe3yJibTaTaMu, OFEP)KaHUMH 3a JIOTIOMOTOI0 PO3KJIaAaHHs (yHKLIT B psin) i

Oprasi3yBaTH BMBIJ| PAJKIB TaOJMIl HAa €KpaH. YMOBA BUXOJY 13 30BHIIIHBOIO IMKIY X = X,.

V BHYTPILIHBOMY LHMKI po3paxoByBaTu 3HaueHHs SIN(X) 3a JI0MOMOror0 pO3KIagaHHsA B Pl

Teimopa:  HeOOXimHO  OOYHMCIIOBaTH Ha  KOKHOMY  Kpomi O =0 ————
(N+D(n+2)
sin(X)=sin(X)+o, n=n+2. IlouyarkoBi npucoenus: O =SiN(X)=1 (X — mnoroune
3HAYCHHS apryMEHTY, [0 O0YHCITIOETHCS B 30BHIITHBOMY ITHKI), N =1.

VY BHYTpPILIHBOMY IMKJII PO3paxoByBaTH 3HaueHHs COS(X) 3a IOMOMOTO PO3KIIAJAHHS

_X2

2*n* (2*n-1)’

B psaa Teiinopa: HeoOXiAHO OOGYMCIIOBATH HA KOXHOMY KpoIli O =0%*

CoS(X)=Cc0S(X)+o0, n=n+1. TlouarkoBi mnpucBoeHHs: O =COS(X)=1 (x — moroune
3HAYEHHsI apryMEHTY, L0 OOYHMCIIOETHCS B 30BHINIHbOMY IMKii), N=1. YMoBa Buxomy i3

BHYTPIIIHHOTO ITUKITY |§| <&, e &€ — Hamepel 3aJaHa TOYHICTh oOuuciensb. [licns Buxony i3

BHYTPILIHBOI'O LIUKITY sin(x) abo COS(X) mpwuiiMe nrykaHe 3HAUCHHsSI TSl IOTOYHOTO 3HAYCHHSI

apryMeHTy X.

3.4.3.2. 3aBaanng 2:
Hamucatun nporpamy nans BHOpPSIIKYBaHHS (3a 3pOCTaHHSM Ta CHAJaHHSIM) MAacHUBY

MIHACHUX YHCEIL.

Onuc anropurmy
[Tporpama NMOBMHHA 34MTYBAaTH KUIBKICTH €JIEMEHTIB MacuBy N 1 caM MacHB AiMCHUX

Yucel Ta BUBOJUTH HA €KpaH BIOPSAKOBAaHUM (IO 3pOCTaHHIO a0 CIaJlaHHI0, 32 BHOOPOM
KOPHUCTyBa4a) MacHB.

Aneopumm “Oynvbawxu’”.

Ileit anroput™m mnpocTuil I peanizauii ane HaiimeHm edexkTuBHUil. B HbOMy
BUKOPUCTOBYETHCSI BKJIaJICHUA NUKI. KiTbKICTh KpOKIB B 30BHIIIHHOMY ITHKJII HA OJIMHHIIIO
MeHIIa KinbKocTi enemenTis MacuBy (1 <1< Nn—1), y Buyrpimusomy uukimi gopisaroe N—i (i —
HOMep iTepailii 30BHIIIHLOrO 1HKITY), T06T0 1< J <(N—1)—1. VY BHYTpilIHBOMY HUKII HA j-MY
Kpolli j-1-HMil eIeMEHT MOPIBHIOETBCS 3 J—HMM, 1 SKIIO BiH OUIBIIMKA, €JIEMEHTH MiHSIOThCS
MicIsAMU. TakuM YMHOM TMICJSl TMEPIIOro MPOXOJKEHHS BHYTPIIIHBOTO LMKIY HaWOUIbIIUI

€JIEMEHT TIEPEMICTUTHCS B KIHEI[b MACHBY.
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Hampukian, € mocaigoBHICT €1eMeHTIB MacuBy: 34 -45.56 155 9 7.
[Ticna copTyBaHHS 32 AITOPUTMOM I10 3POCTAHHIO, TOCHIIJOBHICTh €IEMEHTIB MAaCHBY Ma€e
Burisia: -45.56 7 9 34 155.

HaBenemo HacTyIHI eTany COpTyBaHHS:

34 -45.56 -45.56 -45.56 -45.56
-45.56 34 7 7 7
155 155 155 9 9
9 9 Q( 34 155 34
7 7 9 C34 155
1 sorting

Hi /[ copTyBaHHA 3a 3pOCTaHHSAM

void sort(float *ar,int num)

{ float t;
for(a=0;a<num-1;a++)

for(b=a+1;b<num;b++)

b=a+1

{ if(ar[a]>ar[b])
] { t=ar[a];
I'-i:—;—?i??am;cr?;lim ar[g.] fta.r[b] ,
a }ar[ ]=t;
b=num }
o1 }
a<num-1

3.4.4. KoHTpO/JbHI NUTAHHSA:
1. Omneparop while (do —while). [3] c. 90-91.

2. Sxi ocobnuBOCTI BUKOHaHHS oreparopa for? [3] ¢. 91-96.
3. o Take macus? Sk onucyrorbca Macusu? [3] c. 101-109.

4. Omneparopu break, continue. [3] c. 96-101.
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3.5. Komn‘wrepHuii npaktukym Ne 5

3.5.1. Tema:
[Tokaxunku 1 MacuBU. PoboTa 3 psakamu.

3.5.2. TeoperuyHi BizoMocTi
[Tokaxuuk — 11€ 3MiHHA, SIKa MICTUTb aJipecy Aeskoro o0’exra (ii 3HaUCHHS — JIesKe Lije

4rcio). [ToKaKYMKU OMUCYIOTHCSI TAKAM YHHOM:

Tun *<im’s_3MiHHOI>;

TYT mun BU3HAYAE THI 00’ €KTa, HA SKUH BKA3Y€E MOKAKIHK.

3 moKaXYMKaMu TOB’s3aHI [JBI cHemiaabHi yHapHi (TOOTO MAalOTh OJIWH OIEPaH])
omepamii: & Ta *. Oneparnis & BianoBigae omepariii “B3sTu aapecy”’. Omeparis * Biamnosinae
CJIOBaM ‘‘3HAYCHHs, IO 3HAXOAMTHCS 3a JAHOK ajapecoro”. TakoX HaJ MOKaKYUKaMU MOXKHA
BUKOHYBATH JIesIKi apu(METHYHI OTeparii:

1. nogatu abo BIAHATH BiJl MOKKYUKA IUTYy KOHCTAHTY (TIPU IIbOMY KOHCTaHTa O3HAa4ae

HE KUIBKICTh OaiiT, a KIJIbKICTh OJMHHLBL MJaHUX, TOOTO P=P=EN eKBiBaJICHTHO
<p> = < p>=xn*<xinvkicme o6aim nam' ami 6a306020 muny >,

2. BigHIMaHHA ITOKAXYHUKIB OJIUH BiJl OIHOIO.
[ apudmernyni omeparii Hax nokaxuukamu 3ABOPOHEHI. ITokaxkunku moxkHa

TaKO’K MOPIBHIOBATH (HO3BOJIEHI BCi 6 omepariiii: <, >, <, >, =, ! =). Jlo NOKa)X4HKiB MOXKHa

3aCTOCOBYBATH ONEpaIlil0 MPUCBOEHHS. [TOKa)KYMKHM OIHOTO THIIA MOYXHA BUKOPHCTOBYBAaTH B
orepauisx NPUCBOEHHS SK 3BUYaiiHI 3MiHHI. [lokaxuuky Ha void (MOpOXHIM THUI) MOXHA
IPUCBOITH MOKAXKYUK OY/b-SIKOTO 1HIIOTO TUILY, OAHAK IPH 3BOPOTHOMY HPUCBOEHHI MOTPIOHO
SBHO IIepeTBOproBaTH TUIl. Ha BiAMiHY BiJl MIOBHOTO IMEHI MacHBY MOKaXXUHK € 3MIHHOIO.

B mogi C psiiok — 116 MacuB CUMBOJIIB, B KIHIII SIKOTO 3HAXOJAUTHCS HYJIBOBHUH OAMT, sSIKUIA
MO3HAYAETHCS CUMBOJIbHOIO KOHCTaHTOI ‘\0’. B MoBi C Hemae cTaHAApTHOTO TUNY psAIKa 1 BiH
ONHUCYETHCS K MAacuUB CUMBOJIB. [ poOOTM 3 MacuBOM CHMBOJIB SIK 3 PSJIKOM € Habip
610710TEeUHUX (DYHKIIIH.

Jlnst BBOIy psiika MOXKHA ckopuctaTuch dyHkiiero scanf() 31 cnenudikatropom Gopmary

%s (cmin mam’sitat, mo ¢GyHKIis Scanf() BBOAUTE CUMBOJIM IO nepuioco CUMBOIY HPONYCKY),

a0o crerianpHOIO 0i0MioTeuHOO (yHKIIEO gets(), omucaHoto B ¢aitni stdio.h (pynkuis gets()
JIO3BOJISIE BBOJUTH PSAKH, IO MICTSATh CUMBOJIH TPOITYCKiB, BBiJ] 3aBEPIIYETHCS HATHUCHEHHSIM
knasin Enter). OOuaBi GyHKIIT aBTOMAaTUYHO CTAaBJIATH B KiHELb psAAKa HYJIbOBUH OailT (He
3a0ynbTe 3ape3epByBaTd JJs HbOro wmicme). Sk mapameTrp B 000X mux (QyHKIISIX

BUKOPUCTOBYETHCS MPOCTO 1M’ 51 MACHBY.
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BuBin psakiB peanmizyerbes (ykiismu printf( ) 3i cmermudikatopom dopmara %S Ta
6i0mioreunoro QyHkuiero puts( ), onucanoro B Qaiimi Stdio.h. O6uasi QpyHKIiT BUBOIATH BMICT
MacHBY JI0 TIEpIIOro Hyah0oBoro Oaiita. dyHkiist PUts( ) Joaae B KiHIN pAIKa, SKUH BUBOAUTHCS,
CHMBOJI ITEPEX0/Ty Ha HOBHH PSIJIOK.

Jnst mopiBHSHHS pAAKIB (B JIeKCHKOTpadiuHOMY pO3YMiHHI) icHYe 010110TeuHa QYHKITIS

stremp(paook 1, psaook2),
onuc siKoi 3HaxoauThes B (aii String.h. s dyHkuis mopiBHIOE 1Ba PSIKU 1 SKIIO HEPIIUA
OinbIIe, TOBEpPTAE 3HAYCHHS OUIbIIE HYJIS, SKIIO PSAKKA OJHAKOBI — moBepTae 0, SKIIO MEepIIui

pPAAOK MEHILIEC APYTOr'o — IIOBEPTAE 3HAYCHHSA MCHIIIC HYJIA.

3.5.3. 3aBpanus:

3.5.3.1. 3asnanns 1:
HanucaTtu nporpamy asist BIOpsIKYBaHHSI MaCUBY PAKIB, BAKOPUCTOBYIOUH ITOKAKUUKH.

Onuc anropurmy
[IporpaMa mMOBMHHA 3YUTATH KUIBKICTh €JEMEHTIB MAacHBY pSJIKIB 1 caM MacuB Ta

BUBECTH Ha €KpaH BIOPSIKOBAaHUI MAaCHB PSAKIB.

s peanizanii mporpamMu moTpiOHO HamucaTH (QYHKIIIO BOOPSAKYBAHHS MAacUBY PAJIKIB,
napamMeTpamH SKOi € MacUB ITOKa)KYMKIB Ha char Ta KUIbKICTh €JIEMEHTIB MacUBY. 3BEpTATUCH 10
PAIKIB uepes iX aJpecH, 3arucaHi B MaCUB IMOKaKYHKIB.

B mporpami moTpiOHO CTBOPUTH IBOMIpHUI CHMBOJBHHN MacHB, B SKHH 3alHiCaTH
BBEJICHI PSAIKH, 1 MacWB IMOKaXYMKIB Ha Char, B sSKWH 3amucaTv aapecd pPsIKiB, 1 MOTIM
BUKOPUCTOBYBATHU 5K (PaKTUYHUHN MMapaMeTp MpU BUKIUKY IPOLETYPH BIOPSIKYBAaHHS.

char list[n_str][str_size];

char *addr[n_str];

inti,n;

for (i=0; i<n; i++) addr[i]=list[i];

TyT N — KUTBKICTH eneMeHTiB MacuBy psjkiB list. B nanomy Bunanxy list[i] mae 3HauenHs

aZpecu i-0To psijika (aapecu Mepuioro eIeMeHTa pPsaKa).

3.5.4. KoHTpOJIbHIi NUTAHHSA:

1. 1o Take mokaxxynk? Ski omepartlii MO>kHa BUKOHYBATH HaJ okakunkamu? [2] c. 94-96.
2. Sk opranizoBana po6ota 3 psakamu B C? [2] c. 104-107.

3.  Ilokax4wkw Ta MaCHBH: CITUIBbHI Ta BIIMIHHI BIacTUBOCTI. [2] ¢. 98-100.
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3.6. Komn‘wrepHuii npakTukym Ne 6

3.6.1. Tema:

BukopucranHs TUHAMIYHUX MaCHUBIB.

3.6.2. TeoperuyHi BizomMocTi

VY pa3i oOMexxeHb Ha 00CAT CTaTUYHOI MaM sTI MOXHA BHKOPHCTATH JWHAMIUHY, SKa
3HaXOJMTHCSA HE y CETMEHTI JaHuXx, a B Kymi (heap).

s iporo nepenbadeHi GyHKIIi:

void *malloc (unsigned n),
sIKa MOBEPTA€ TOKAKYMK Ha MIOYATOK 00JaCTi AMHAMIYHOI 1aM’sITi po3MipoM N GaiT.

void *calloc (unsigned n, unsigned m),
sIKa TIOBEPTA€ TOKAKYMK Ha MMOYATOK OJIOKY JMHAMIYHOI 1MaMm’sITi Ui pO3MIIIEHHS N eJIEeMEHTIB

o M Gaiit koxxHuil. Ha BigMminy Bix nonepeanboi GyHKIT sudinena obracms 00HyIA€MbCA.

Sxuro noTpiOHY mam’sITh BUALTUTH HE MOXKHA, GyHKIIT nepegarots NULL.
OyHKIIis
void realloc (void *dump, unsigned ns)
3MIHIOE PO3MIip OJIOKY paHillle BUICHOT JHHAMIYHOI aM’sTi 3 TI0YaTKOBOK ajxpecoro dump ao

posMipy ns 6Gaitie. Skmo mam’sate He Bugiisiace (dump == NULL), To ¢ynkuin

BUKOHYeThCs sik malloc.

3a3naveHi QyHKUIi nepeaaroTh 0e3TUNOBHN MOKaXUIUK. [ JaHuX meBHOro Ty Tpeda
SBHO 3a3HAYUTH BIAMOBITHUI TUIN TOKaxkuuka. Hampuknan, MacuB MOJABIMHUX MIHCHUX 3 N
€JIEMEHTIB MOKHA 3afaTy nokaxuyukoM double *m. Toxi BumineHHs DUHAMIYHOI ITam’sTi Ui
[[OTO MACHUBY MaTHME BHTJISII:

m = (double *) calloc (n, sizeof (double)). (1)

3BUIBHSE MTaM’SITh (PYHKIIIS

free (void *a).

3.6.3. 3aBnaHus:
Hanucatn mporpamy po3B’si3aHHS CHCTEeMH JiHIHHUX anreOpaiyHux piBHsAHb (CJIAP)

METO/IOM TPOCTOI iTepallli 3 BUKOPUCTAHHSIM JUHAMIYHUX MAacHBIB.

Onuc anropurmy
CJIAP mace Buran:

a xi+a,X, +...+~a, X =Db
a X +a . x +...+~a, X =Db
) 2




a0o y BeKTOpHii (opmi:

AX=B.

3 KOKHOTO piBHAHHS BH3Ha4KMO X (1 = 1..n) i ogepxumo:

R UR:D I S Y

e U I I SR
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1
- o-ax-anx-. - au)

Xn

A00 y BeKTOpHi# (popmi ofiepKaii CIiBBIAHOIICHHS:

X =F(X),

24

)

AJI SIKOT'O MO’KHa 3aCTOCYBATH MCTOI HpOCTOi iTepaui'l'. Meton noasrae B TOMY, IO Yy IpaBy

YJaCTHHY MiJICTABIIEMO SIKiCh 3HaueHHs Xj (1 = 1..n ), omep:KyeMO HOBi 3HAYCHHS, SKi 3HOBY

HiICTAaBISIEMO y MpaBy 4YacTHHY 1 T.A4. OTxe, Ha KOXHIH iTepallii MaeMo ToImepenHi 3HaYCHHs

HeBimoMux XPj (1 = 1..n ), sKi mMigCTaBIAEMO 10 MPABOi YaCTUHU cXeMH (3) i HOBI 3HAUYCHHS X

(i=1..n), sKi oepKyeEMO B JIiBill YACTHHI.

OO6uncnioBanbHy cxemy (3) MOKHa 3aMuCcaTH:

x[i] =(b[i]—zn:(a[i][j] -xp[iD)/alil[i]. i=1.n

J=i
[TouyaTkoBI 3HAYEHHS HEBIJOMUX MOKHA OOUYUCIIUTH:

xp[i]=b[i]/afi][i], i =1..n

[Ticnst KOXKHOT iTeparlii 3HaYeHHs IEBHOT'O HEB1JOMOTO 3MIHIOETHCSI HA BEJIMUUHY
delta 5 x[i] —xp[i]],  nme|a|-abcomoTHa BenmuunHa.

OO6unceHHs MOXKHa MMPUIIMHUTH, KOJIX MaKCHUMAJIbHA ITOITpaBKa

prop = max (delta, )

CTaHe MEHIIIC Halepe 1 3aJaHOi TOYHOCTI €ps .

“4)

)

[To 3akiHdeHH1 iTeparllii, 00YMCIEHHS BCIX HOBUX 3HAY€Hb X;, BA3HAUYEHHS MaKCUMaJIbHOL

IOIIpaBKH Prop Tpe6a nepenrucaTu MaCusB x 10 MAaCHUBY XPp.

HeoOxinHoto (ajle He JOCTaTHbOI) YMOBOIO 301)KHOCTI METO/ly € BUKOHAHHS HACTYIHOI

YMOBH:

n
| aii [> Z aij| .
i1

J#i
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Martpuito koediieHTiB piBHSIHHSA A, BekTOopu B, X, XP peami3yroTbcs SK JUHAMIYHI
macuBH. OCKUIbKH OJTHOBUMIPHHI MAaCHB MOKHA 3a/IaTH MTOKAXUYUKOM

double *b,*x,*xp,
TO JIBOMIPHHIH MacHB MO>KHA 33JIaTH MOKKYMKOM Ha OJHOMIPHI MacHBH, a00 MOKaXYUKOM Ha
MOKaKYHK

double **a;

BuninenHs mam’ti miJ OAHOMIPHI MacHBH 3A1IMCHIOEThCS BiAMOBITHO 10 (1).

ITeBHI OCOONMMBOCTI Mae BUIUICHHS TaM’sATi Mmia JBOMipHMM MacuB. CroyaTky y
JUHAMIYHINA 1MaM’aTi Tpeda CTBOPUTH MACHUB TIOKAKYMKIB HA PSAJIKA MATPHIIL:

a = (double **) calloc (n, sizeof (double *));

[Totim dyepe3 macuB mokax4ukiB a[i] Tpeba BUALIMTH Nam’sATh Uil KOXKHOTO PpsaKa
MaTpHILi:

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

a[i] = (double *) calloc (n, sizeof (double));

[Ticast BOTO JI0 €IEMEHTY MAaTPHIli MOYKHA 3BEpTATUCH 3a 3BuuaitnuM im’sim af[i][i].

3BUILHEHHS ITaM’SIT1 3/IICHIOETHCS Y 3BOPOTHOMY TOPSIZIKY: CIIOYATKY 3BIIbHSIEMO MacuB
PAIKIB

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

free (a[i]);
a ITOTIM 1aM’SITh ITiJ] MACHUB IOKAKYHKIB

free (a);

3.6.4. KoHTpoJIbHi NUTAHHSA:
1. Tlokaxxuukwu Ta mii 3 HUMH.

2. BigminnicTs nokaxuukiB y MoBi C Ta y MoBi Turbo Pascal.
3. Tloxaxuywku Ta MmacusH. [3] ¢.184-191.

4. 3acobu poOOTH 3 TMHAMIYHOW nmam’ATTio. [3] ¢.179-184.
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3.7. Komn‘wrepHuii npaktukym Ne 7

3.7.1. Tema:
OyHKIIIT Ta MOKAXYUKH HA (QYHKITI.

3.7.2. TeoperuyHi BizoMocTi
IM’st pyHKIIT Mae 3HAUECHHS aJpecH, MOYUHAIOYH 3 SKOI BOHA PO3MIIIYEThCS Y TaM ATi 1,

IIEBHOIO MipOI0, € KOHCTAHTOIO.

VY neskux BUIagkax Tpeba MaTh aHAIOr (YHKIII — 3MIHHOI, HAIPUKJIA, B 3aJICKHOCTI
BiJ] IEBHUX YMOB OOUYMCIIIOBATH Pi3HiI PyHKII], a00 HamucaTH (QyHKIIIO IHTErpyBaHHS TEBHOTO
knacy ¢yHkmii. ToOro, moTpiOHa (yHKIIOHATBFHA 3MiHHA, KA PEAi3YETHCS 32 JOMOMOTOIO
MOKaKYMKa Ha (DYHKIIITO.

Sk1ro € KinbKa GYHKIIH MeBHOI CTPYKTYpPHU, HAPUKIIA:

double funl (double, int);

double fun2 (double, int);

double fun3 (double, int);

TO MOKAKYHMK HA TaKi PYHKIIT MAaTUME BUTJISIT

double (*fpr) (double, int);

Tyt nyxku (*fpr) norpi6ni, 60 Moaudikatop ( ) Mae nepepary Haj mMoaudikaTopom *.
Tomy:

double *fpr (double, int);
o3HauaTHMe QYHKIIIFO, SIKa TIepeaae mokaxyuuk Ha double.

3a JOMOMOrol NOKaXKYMKIB Ha (YHKIIIO, MOXHAa CTBOPIOBAaTM MAacHBH (YHKIIIH,
BUKOPHCTOBYBATH iX K MapaMeTpy 1HIIUX (QYHKIIIH.

Hanpuknan, Ui 4ucioBOro iHTErpyBaHHS 3a3Hau€HUX BHILE (YHKIIIH MOXKHA CTBOPUTH
yHIBepcallbHy (YHKIIIO, Ka Ma€ MapamMeTpaMy He JIUIIE MEeXI1 1HTerpyBaHHs, TOYHICTh, alie 1
GyHKIIIIO, 1715 IKOT O0YHMCITIOETHCS 1HTErpal

double integrate (double (*fpr)(double), double lowbow, double highbow, double eps);

[Tpu BuximKy Takoi (yHKLII 3amicTh (GOpPMAIbHOrO MapaMeTpy — MOKaK4YMKa Ha
¢byHkuito Tpeba 3a3HAUUTH IM’s1 PAKTUYHOIT PYHKIII.

s = integrate (fun2, a,b,eps);

3.7.3. 3aBpanus:
Hanucatu nporpamy mans OOYHMCICHHS KOPEHIB HENiHIMHMX pIBHAHb Ha 33aJaHOMY
MPOMIXKKY.
t .11
cos——2sin—+—=0,x e[al;a2];
X X X ,ne t,al,a2eR.
sin(Inx)—cos(Inx)+tInx =0,x €[al;a2]



Onuc anropurmy
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Kopeni moxxHa ob6unciutu a00 METOIOM MOJIOBUHHOTO AUIEHHS 200 METOJOM JHOTHYHUX

(Hprotona).

A fiz)

v

— HaIlCpca 3a/laHa TOYHICTb.

Meton Hvromona tionsrae B HACTYITHOMY:

X3

Meton nonoeunnozo oinernns
JO3BOJISIE 3HAUTH OJIUH KOPiHb Ha
3aJJaHOMY 1HTEepBaJi.

Ha KOKHOMY KpOITi

a+b

OOYMCIIOETHCS 3HAUEHHS X = i

MepPEBIPAETHCS 3HaK TOOYTKY
f(a):- f(x). Sxkmo f(a)- f(x)>0 10
Bi/IOYBAa€ThCS TPHUCBOEHHS a =X, B
npoTuiexkHoMy Bumanky b = X. i mii

MOBTOPIOKOTHCS TIOKU |b—a > ¢, ne ¢

x2 b=x1

f(x

delta

1. 3naxomuTbcs 3HaYCHHS QyHKIIT B KpaiHii Touri — f(b);

2. Yepe3 3HaiiileHy TOYKY MPOBOJMMO JOTHYHY. 3HAXOAMMO TOUKY X2. AnredpaiuHo ue

BUTJIA A€ HACTYITHUM YUHOM:

o), X, = X —delta;

delta = ;X
F'06)

ne f'(X,) - moxinna dyHKmii B TOUI X, .
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3. TloBroproemo m.2 m0TH, MOKH abcoioTHa BenuunmHa mompaBku delta Gimbima 3a Hamepen

3a/laHy TOYHICTh EpS.

J1st 3HaXOKEHHS TIOX1THOT MOYKHA CKOPUCTATUCHh (POPMYIIOH0:

f(x)=

AKIO & —

f(x +a)-f(x)

JOJaTHE, OIM3bKe 10 HYISI YUCIo (TiI0MpaeThes).

B mporpami HeoOximHO HammcaTH 1Bi (YHKIII 11 OOYMCIIEHHS 3HAYEHHS NPaBOi

YaCTUHH KOXXHOTO PIBHSHHS 1 (DyHKIIIO A7 3HAXO/HKEHHS KOpEHs PIBHSAHHS Ha IHTEpBaUl,

OJIHMM 3 TIapaMeTpiB SKOi 3pOoOMTH MOKaKYMK Ha (PYHKIIIO 1 mepemaBaTH 10 HEl HEOOXiIHY

GYHKIIIFO AJ1 PO3B’sI3aHHS BiAMOBIIHOTO PiBHSIHHS.

3.7.4. KoHTpOJ/IbHIi NUTAHHSA:

l.
2.
3.

Crpykrypa ¢yskuii. [2] c. 71-76, [3] c. 110-113, c. 203-206.

[MporoTnmu ¢pynkmiii. [3] c. 206-208.

Criocobu nepeznayi nmapaMeTpiB: MapaMeTpu — 3HAYEHHS, MapaMeTpu — ajapecu. [2]
c.96-98, [3] c. 207-213.

BinminHocTi Gynkiii MmoBu C Bif iHIIMX MOB.

CkunazgHi imeHa 3 momudikatopamu *, (), [ ]. [2] c¢. 119-122.

[Tokaxunku Ha (GYHKIIT Ta X BUkopucranus. [2] ¢. 117-119, [3] ¢. 227-238.
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3.8. Komn‘wrepHuii npaktukym Ne 8

3.8.1. Tema:
Crpykrypu.

3.8.2. TeoperuyHi BizomMocTi
CrtpykTypa — 11e oJHa a00 KiJIbKa 3MIHHHUX (MOXIIMBO PI3HOTO THITY), SIKi JJI 3pyYHOCTI

poOOTH 3 HUMH 3TpymoBaHi Mig OoAHUM iMeHeM. CTPYKTYpH JOMOMaralroTh B OpraHizarfii
CKJIQJICHUX JaHUX (OCOOJHMBO y BEJIMKHUX Mporpamax), OCKUIBKU JI03BOJISIIOTH I'PYILY 3B’SI3aHUX
MK cO00I0 3MIHHUX PO3IIISIATH HE SIK MHOXKUHY OKPEMHUX €JIEMEHTIB, a SIK €TMHE LIiJIe.

Onuc CTPyKTYypH TOYMHAETHCS 3 KJIFOYOBOTO CIIOBA struct i MICTUTh CHHCOK OIUCIB y
¢irypHux myxkax. ITicas cioBa struct Moke CITiTyBaTH iM’sl, IKE HA3MBAETHCS me2om (Bi aHTIL.
cinoBa tag — spauk, eTukeTka) abo mabdbmoHoM cTpykrypu. [1labnoH nae Ha3By CTPYKTYpi AaHOTO
BUAY 1 JlaJli MOXKE CIYryBaTH KOPOTKHMM IO3HAYECHHSM Ti€l YaCTUHH OMHCY, SKa MICTHTHCS B
TyKKaX.

struct im’s

{
OnuUC enemenmie
} [sminnal, 3minna?];

[epeniyeni B JyKaxX 3MiHHI HA3UBAIOThCS €IIEMEHTAMHU CTPYKTYPH.

EneMeHnTamu CTpyKTyp MOXYTh OyTH TaKOK MaCHUBHU, CTPYKTYPH, MAaCUBU CTPYKTYP.

[Tpu onmci CTpYKTYpH HisIKI 3MiHHI HE CTBOPIOIOTHCA 1 aM ATh MiJ HUX HE BUAUIAETHCA.
Onuc cTpyKTypH BU3Ha4a€e TUM. /{7151 onmucy 3MIHHUX J1IaHOTO THUITY HEOOX1IHO HAIMCaTH:

Struct im’s 3minnal, sminnal,...;
a0o Biipa3y IpHU OMHUCI CTPYKTYPHU BKA3aTH CIIUCOK 3MIHHUX:

struct im’s

{
onucu
} cnucox_3miHHUX;

JlocTym 10 KOHKPETHOTO elIeMEHTa CTPYKTYPH 31HCHIOETHCS 3a JOMOMOTO0 onepartii “.”
(“kpamnka”) :

iM’sL_3MIHHOL . IM’8_NoJA;

Skiro omucaHi Bi 3MiHHI TUIY CTPYKTYpPH 3 OJHHMM IIa0JIOHOM, TO HaJ HUMH MOKHA
BUKOHATH OIEPAIiI0 TPUCBOEHHS:

struct im’s 3sminnal, sminna?;

3minnal = 3minna?2;
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[Ipu nboMy BimOynmeThCsl TOOITOBE KOMIIOBAHHS KOXXHOTO E€JIEMEHTY JPYroi 3MiHHOI y
BIJMOBITHMI eneMeHT mnepmoi. He Mo)Ha BUKOPHUCTOBYBAaTH OIEPaLlil0 MPUCBOEHHS IS
3MIHHUX THITy CTPYKTYpH, IIAOJIOHM SIKUX OIMCAHI MiJ Pi3HUMU IMEHaMH, HaBiTh SKIIO BOHU
OIMCaHl 1J€HTUYHO.

CTpyKTypH MOXXYTh BUKOPUCTOBYBATHCH SIK TApAaMETPH B MPOLEAYpPaX.

MoskHa omucaTH MOKaXYUK Ha CTPYKTYpY 1 MepeiaBaTu apryMeHT TUIY CTPYKTYpH 3a
MOCHUJIAaHHSIM.

struct im’s *nokasxicyux;

SIkmio mepeaaBaTy CTPYKTYPY 3a 3HAYCHHSIM, TO BC1 €IEMEHTH CTPYKTYPH 3aHOCSTHCS JI0
CTeKy. SIKIIO, HAMIPHUKIIAJ, EIEMECHTOM CTPYKTYPH € MAacHB, TO CTEK MOXE MEePEeOBHUTUCE. [Ipn
nepegavi 3a IMOCWIAHHSAM JO CTEKy 3aHOCUTBCS TUIBKH ajpeca CTPyKTypu. llpu 1mpomy
KOMIIOBAHHS CTPYKTYpU HE BIJOYBA€THCS, TaKOX 3 SBISETHCS MOXKIUBICTH 3MIHIOBAaTH BMICT
€JIEMEHTIB CTPYKTYPH.

BukopucTaHHS MOKQKYUKIB Ha CTPYKTYPY 3YCTPIYAEThCS YacTo. ToMy JJIS TOCTYITY J0
OKPEMOTO €JIEMEHTY CTPYKTYpH KpIM CrocoOy (*nokasicuux na cmpykmypy).im’si_nois € 1me
onuH. B moBi C BBoaMThCA cremianbHa omeparis —> (“crpinka”). Omneparis “cTpinka”
3aCTOCOBYEThCS 3aMiCTh oOmeparii “Kpamka”, KOJM HEOOXiJIHO BUKOPUCTOBYBATH 3HAYCHHS
€JIEMEHTa CTPYKTYPH 13 3aCTOCYBAHHSM 3MIHHOI ITOKAKYHKA:

NOKAXNCUUK_HA_CMPYKMYpY —> iM’5_Noas;

Mosa C Mae 3aci0, IKUH 103BOJIIE€ JaBaTH TUIIAM HOBI iMEHa:
typedef mun Hoge_im’s_muny;
HoBe iM’st MOXHa 3aCTOCOBYBAaTH B OIMMCAaX, OMEPATOpax SBHOTO MEPETBOPEHHS THIIIB 1
T.J. TaK CaMo fIK 1 CTaHJapTHE.
Hamnpukinan, sikio HeoOxigHO B mporpami 3aminutu Tut float Ha REAL:
typedef float REAL,//3aminumu mun float in'sm REAL
Jamni B mporpami mokHa nucatu: REAL a b, c;
@DaKTUYHO HOBUX THITIB TYT HE CTBOPIOETHCSA, @ HA/TA€THCS HOBA HA3Ba ICHYIOUMM THUIIAM.
SIcHO, 110 Te % came MOKHA 3pOOHTH 33 JJOTIOMOTOK0 TUPEKTUBHU MPEIPoIiecopa:
#define REAL float; /*REAL ckpize 6yoe 3aminene na float™/
OpHak iCHYIOTH 1 TI€BHI BIIMIHHOCTI:
1. BusHauycHHs typedef BUKOHYETHCS KOMITIIITOPOM, & HE MPETPOIIECOPOM;
2. ¢yukuis typedef Hanae Ha3By TUIBKM TUITY JaHUX 1 HE MOXE HAJaBaTH 1M'sl KOHCTAHTI,

3.  Qynkuis typedef mae 611b1I HUPOKI MOMKIMBOCTI YUM IIPE MPOLIECOP.
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3.8.3. 3aBpaunus:
Hamucatn mporpamy mjiss 0O4HCICHHS KOMIUIEKCHOTO OIOpPY 33JaHOTO KOJHBAILHOTO

KOHTYPY B 3aJISKHOCTI BiJl 4aCTOTH CTpyMy. BapiaHTH KOJIMBaIbHUX KOHTYPIB HaBEACHI HIDKYE:

a)
E:’__‘—'i STV Y &
R L LR
7. C aC
- R+i(a)L—a)1C)
||
|
0)
e—7— ] LR
R Al BLA
cC S oo
] R+i(a)L—a)1C)
8)
L ‘ _ 1
R2 c , RR, +iR (oL~ )
- . 1
[m R+R, +i(ol = )
L
2)
" R? , R1R2+Ié+i(a)LRl—2é)
R1  R+R+i(el- L)
1 2 C()C
C L

NN NN
/ ¥ ¥ v I |

Tyt i =+/—1, kyroBa yactora ®=27f.

@

3a BKa3IBKOIO BHKJIaJlaya BHU3HAUAEThCS KOHTYp Ta Horo mapamerpu Rji, R(Om), L(mI'n),

C(mkD).
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Onuc anropurmy
[Tporpama moBMHHA 3YMTATH MaKCUMAIbHE fmax 1 MiHIMabHE fin 3HAYCHHS YacTOT 1 KPOK

df 3MiHM YacTOTH Ta BUBECTH Ha €KpaH TAOJIHUII0 3HAYCHb TOTOYHOT YacTOTH f, Ta KOMIUIEKCHOTO
ornopy Z, a TAKOK 3HAYCHHS pe30HAHCHOT YacToTH fo.

Jns peanizanii nporpaMu MOTpiOHO 3a gormomororo omepartopa typedef ommcaru tun
complex sk CTpyKTypy 3 aBoma enemeHtamu tumny float. HeoOximno Hammcatu QyHKIT 1ist
JUIEHHST TBOX KOMIUIEKCHUX YHMCE 1 JIJI1 BUBOY KOMIUIEKCHOTO YMCIIa Ha €KpaH, IapamMeTpaMu
SKUX OyayTh 3MiHHI OITUCAHOTO PaHiIIe TUITY complex.

Sk BapiaHTH MOJIMBE BUKOPUCTAHHS KJIACiB 00 TIEPEeBaHTAXKCHHSI OTIEPAIIiid.

3HaueHHS Pe30HAHCHOI YaCTOTU OOYHCITIOETHCS 33 (POPMYIIOFO:

1
B 272\/E

B nporpami notpiono opranizyBatu mukiI mo f (fnin < f < frax), B skOoMy oOumcitoBaTH

fo

3HAUCHHS i 3HavyeHHs Z i BuBoauTH 3HaueHHs f ta Z. Pospaxynok mnposogutu BE3

HIEPETBOPEHHS BBEJCHUX 3HAYCHD (M{, @@

3.8.4. KoHTpoJbHi NUTAaHHSA:
1. CtpykTypw, iX omnuc, iMeHa eIeMeHTIB CTPYKTypHu. [2] c. 125-127, [3] c. 275-277.

Macusu ctpyktyp. [2] c. 130-133. [3] c. 292-295.
Oyukuii Ta cTpykTypH. [2] ¢. 127-130.

[Tokaxkxunku Ha cTpykTypHu. [2] ¢.133-135, [3] c. 295-296.
[MTons. [2] c. 145-147, [3] c. 320-325.

O0’ennanns. [2] c. 143-145, [3] c. 315-316.

Hupextusa typedef. [2] c. 142-143.

OcobnuBocTi cTpyKTYp 5K KnaciB y C. [6] c. 281-290.

© ® N kWD

[TepeBantaxkenns omnepariit y C. [6] ¢. 227-230.
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3.9. Komn‘wrepHuii npakTukym Ne 9

3.9.1. Tema:
Po6ora 3 ¢aiinamu.

3.9.2. TeoperuyHi BizoMocTi
B moBi C ¢aiin — ne nmocniioBHICTh 0aiTiB, KUTBKICTh SKMX HE BU3HAUeHA. BHyTpinmHs

CTpyKTypa (aitny He 3amaerbcs. Pobora 3 daiimamu 37iHCHIOETbCS 3aco0amMu  OrepaiiHol
cucteMy, (paiil He € TUTIOM JTaHUX.

OO6poOka ¢aiiniB 3AIHCHIOETHCS 3 JIOTIOMOTOI0 (YHKIIIN, SKI MOYKHA PO3JIUIMTH HA Taki
rpymu:

1. TToTokoBoro oOMiHy;

2. KonconapHOr0 00MiHY;

3. Hwxsboro piBHS;

4. besnocepenHe BUKOPUCTAHHS 3aC00iB ONEPaIiifHOT CHCTEMHU.

Posrnsinemo sesiki ocobmmBocTi 00poOku (aiiniB Ha piBHI MOTOKIB. Takwii 0OMiH €
OydepuzoBanum i Moxe Oyt popMaTU30BAHUM.

@aiin y nporpami BU3HAYAEThCA NEBHUM MOKXKUYMKOM

FILE *im’a_nokasxcuuxa,

Ie#i moKaXx4YnK MOCHUIIAETHCS HA CTPYKTYPY, SKa MICTHTH iHpOpMaIlito mpo ¢aiir (agpeca
Oydepa, MONOKEHHS TOTOYHOTO CUMBOJIY B Oydepi, BIAKpUTHIA (aiin uig uuTanHsa ado 3amucy,
yy OyiaM NMOMMIKHA IpU poOOTi 3 (ailmom, a TakoX, YU HE 3ycTpiBcs KiHelb ¢aitmy). Ll
cTpykrypa mae im’st FILE, 11 onuc 3naxoautecest B stdio.h.

3aznauumo, mo FILE — me iM’s Ttumy, a He maliaoH cTpykTypu. BoHO BH3HaueHO 3a
nomnomororo typedef.

Jns Toro mo6 MoxkHa Oyino uurtaT 3 Qailmy abo mucatu 10 (aiiay BiH MonepeaHbo
MOBHHEH OYTH BIIKPHUTHH 3a J0omomMororo 0iomioTteuHoi GpyHkiii fopen, ska BCTaHOBIIOE 3B’ SI30K
nporpaMHoro Qaitny 3 gizuuyauM. OyHKI[IS TOBEPTAE MOKAXKYUK Ha (paiim:

iM’s_noxaxcuuxa = fopen (306HiWHE iM’a_patina, pexcum);

306HIWHE IM’A_¢haiina — PSINIOK, IKUH MICTUTh CUCTEMHE iM’sl (ailty, pedrcum — psjioK, B
SKOMY BKa3yeTbCsl IKUM YMHOM OyJle BUKOPHCTOBYBATHUCH (haiiil. MOXKIIMBI HACTYIHI PEKUMHU:
“r” (read) — uutanHug , “w” (write) — 3anuc, “a” (append) — TONOBHEHHSI Ta 1H.

Sxmo HeicHyroumii  (aiim  BIAKpHBAETbCS JUIsL 3amucy abo JIOMOBHEHHS, TO BiH
CTBOPIOETHCS (SKIIO Taka mporenypa (izMYHO MOXIKBA). BiaKpuTTs icHyrodoro Qainy s
3anycy MPU3BOJIUTH JI0 BTPATH ICHYIOUOi B HbOMY 1HGopMalii. B pa3i mosiBM NOMMIKU TPU

BiAKpUTTI Qaiiny fopen moBeprac NULL.
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dopmarHuii BBiA-BHMBiA A0 (ailmiB peanmizyerbes 3a gormomororo dyukiii fprintf ta
fscanf. Bonn imenTnuni printf ta scanf 3 Tieto pi3HuIEO, IO NEPIIUM apryMEHTOM B HUX €
MOKAXUIUK (paidiry:

Jfprintf (noxasxcuux_¢haiina, hopmamnuii_paook, ...);

fscanf (nokascuux_ghaiina, popmamuuii_psoox, ...);

OyHKIIis

fclose (noxaoicuux_¢paiina),
po3pHuBae 3B’A30K MK (halJOBUM MOKKYUKOM 1 ¢aiiaom (skuil panime OyB BCTaHOBJICHHI
dyukuiero fopen), 3BinpHIOIOYY 1Iel MOKaXJYUK 1 Oydhep MuIst iHImX (aiiis.

Juis peamnizanii npstMoro AocTymny 110 ¢aiiniB B MOBi C iCHYe€ MOXKIIMBICTD MO3UIIIFOBAHHS
BHYTPIIITHHOTO MOKAXYHKA (SIKUI BKA3ye Ha TOTOYHHIA OaiiT y Qaiii).

OyHKIIT

ipos = ftell (nokasicuux_chatina);

feetpos (nokasicuux _patina, &ipos);
— MOBEPTAIOThH MOTOYHE 3HAUCHHS MMOKAKYNKA B 3MIHHY 1POS;

[fSetpos (nokadxcuux_paiina, ipos) — BCTAHOBITIOE TIOKKYHUK B TO3HUILIIO 1POS;

rewind (nokadxcuux_¢haiina) — BCTaHOBIIOE NMOKAXYMK HA MTOYATOK (ailiy;

fseek (noxaxcuux_¢haiina, Kinokicme _6aiim, start) — IEPEMIIy€e MOKAKIUK HA HEOOXIIHY
KUTbKICTh O0alT. SIKmo kinexicms 6atim > (0, TOKaXYUK TEPEMINIye€ThCS BIEpPEHd, SKIIO
kinokicmu_6atim < 0 — Hazaj. start — koHcTaHTa, sIKa BKa3ye BIAHOCHO 4Oro Tpeba 3A1iCHUTH
nepeMilleHHs:

0 a6o SEEK SET — Bix nouatky ¢aiiny;

1 a6o SEEK CUR — Bi IOTOYHOTO MOKaXUHKa;

2 a6o SEEK END - Bix kiHus ¢aitny.

ITpukian:
FILE *fil;

struct rec{char name[40]; float square; int nas;};

fseek (fil, OL, SEEK SET); //na nouamox ¢hatiny

fseek (fil, n, SEEK_CUR), //na n 6aiim énepeo 6i0 nomouHoi no3uyii
fseek (fil, -n, SEEK _CUR); //na n 6aiim nazao 6i0 nomounoi nozuyii
fseek (fil, OL, SEEK END), //na kineys gaiiny
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3.9.3. 3aBapaHus:
Hamucatu nporpamy, sika BUKOHYE HACTYITHI JIii:

1. CropenHs ¢aiiny;

2. BinkpuTTs BKe CTBOpEHOro (ailily Ta 3aBaHTaXCHHS JaHUX 3 (aiiiy;

(98]

3anuc B (aitn mgaHMX (HAMpUKIAQA: Ha3Ba 00JIacTi, IUIONIA, KUIBKICTh HACEJICHHS),
BBE/ICHUX 3 KJIaBiaTypH KOPHCTYBayeM;

Bunanenns 3anucy(iB) i3 daiiny;

Bunanenns daiiny;

PenaryBanns 3anucy(iB) i3 daiiy;

NS » ok

BriopsinkyBanns (1o BUOOpY KOpPHCTyBaua, 3a 3pOCTaHHSIM a00 cHajaHHSAM) 3aluCiB B
daiiri 3a moxsiMu: Ha3Ba 00JIACTI, TIIOIIA, KITbKICTh HACSIICHHS;

8. BcraBka y BropsiikoBaHui (haiiin 3amuciB Tak, mo0 (ain 3aIMIIBCS BIOPSIKOBAHIM;

9. 3umTyBaHHA 3amKCiB 13 (ailiny 1 BUBECHHS iX Ha €KpaH.

Omnuc aaropurmy
B mporpami HeoOximHO omucaTH 3a J0NMOMOror omepartopa typedef tum record sk

CTPYKTYpy 3 mojieM tumy *char i msoma momsimu tuny float. ITorpibHo HanmcaTn (QYHKINT
COpTyBaHHs (QJTOPUTM COPTYBAaHHSA JOBUIbHMI) 3amuciB Qaitna. 3 daiilaMu HEOOX1THO
NPAIIOBATH SIK 3 (aillaMu MpsIMOTo J0CTYITy. B mporpami 34nTyBaTi KUTBKICTh 3aITUCIB 1 1aHi. A
TaKOX OpPTraHi3yBaTH INEPEBIPKY KOPPEKTHOCTI BUKOHAHHS (PYHKIiH (epeBipKM HAa HEKOPEKTHE
BBEJICHHS JJaHUX, COPTYBaHHs IYCTOr0 YM HeicHyrouoro ¢ainy tomo). [Hrepdeiic Bubopy ail

peasizyBaTy y BUTJISAI MEHIO 3 MOXJIMBICTIO TOMOBHEHHS (DyHKIIIH.

3.9.4. KoHTpO/JbHI NUTAHHSA:
1. ®aitnm ta ix ocobnuBocTi y MoBi C. [2] ¢. 155-158, [3] c. 325-368.

2. Yotupu piBHs (QyHKIIH 00poOKH (ailniB Ta iX BIIMIHHICTS.

3. Busnauenns ¢aiiny sk notoky. CTaHAapTHI OTOKH.

4. OcobauBocTi 00MiHY 3 (hailimtaMu Ha HMXKHBOMY piBHI. Jleckpunrtop daitny. [2] c.
164-169, [3] c. 369-381.

5. TlocninoBHu# Ta NpsAMUM 10CTyn A0 ¢aimis.

6. TexcToBi ¢ailnu Ta iX 0COOIUBOCTI.
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Hlonarok 1

Ocho6Hi cUMB0IU, WO BUKOPUCTOBYIOMbCA NPU NOOYO08i OI0K-CXeM

1. Ilpouiec — BUKOHAHHS OTepaLii 4u rpynu
oTiepallii, y pe3yJbTaTi SKOTO 3MIHFOEThCS
3Ha4YeHHs, GopMa MPEICTABICHHS YU

pO3TalIyBaHHS JaHUX

2.

D

Pimmenus —

BUOIp

HaIpsIMKy

BUKOHAHHS aJITOPUTMY B 3aJI€KHOCTI BiJl
JeSIKUX 3MIHHUX YMOB

———

~ |

3. Busznauenuii nmpoiiec — BUKOPUCTAHHS
OKPEMO OINMHUCAaHUX aNTOPUTMIB YU
nporpam (6i6mioreyni (yHKIIii)

J.1oa

4. CuMBOJ BBOIY-BUBOJY TaHHX:

[ 102750

5.

CHUMBOJI MOYATKY ITUKITY:

/

>N

N\

6. CUMBOJ KiHIIS IIUKITY:

7. CumBoI

MOYaTKY, KIHIIA,

NPU3YIUHEHHS IPOTrpaMu:

0.5¢




8. SIkmio posranyxeHb Oljbllle JBOX, TO BUKOPHUCTOBY€ETHCS HACTYITHA CXEMa:

YmoBa

3HayeHHs 1

3HayeHHs 2

3HayeHHs1 n

Ymosa HE
LOpiBHIOE
BULLIEHABEAEHUM
3Ha4YEeHHAM

9. KomeHnTapi 10 cxemu:

o D MM



10. ®parMeHT cXemMu 3 po3raayKeHHIM

19

18

D=09 TakK

Hi1

11. Bukopucranus 3'eaHyBava

12. BusHaueHuii nporiec — BUKOPUCTaHHS paHillle CTBOPEHUX PO3POOHUKOM DyHKIIiit

iM’s1 QyHKITIT 13 d

10 BUKOHY€E
byHKIISA
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13. CxeMu Ha KUIBKOX PiBHSIX

C | GM'FI doyHKUIT

iM'a doyHKLLIT

[Ipy BHKOHaHHI CXEM aIrOPUTMIB OCHOBHHU pO3Mip a MOBHHHUUI OyTH oOpaHui 3
psiny 10, 15, 20 mm. JlomycKaeThes 301IbIIMTH 11€ 3HAYEHHS Ha 4YUCII0, KpaTHe 5. Po3mip b
cknanae 1,5a, npu pydHOMY BUKOHAHHI CXEM JOIMyCKaeThes b = 2a.

CuMBOIIM HYMEpYIOThCS TOPSIKOBUMH HOMEpaMH 4YH KOOpAWHATaMu 30H (apabchbki
dpu abo BEHKI JIITEPH JJATUHCHKOTO al(aBiTy).

[Tpu pyyHOMY BUKOHAaHHI CXEMH B il MeXaX JIOIyCKA€ThCS 3aCTOCOBYBAaTH HE OUIBLI
JIBOX CYMDKHHUX THIIOPO3MipiB CHMBOJIIB.

JIiH1i TOTOKIB MOBUHHI OyTH MapaJiebHi JIIHISIM 30BHIIIHBOI pAMKH CXEMH.

Hampsimok niHii TOTOKY 3ropu AOHU3Y 1 3J7iBa HampaBo cTpiakoro HE mo3znauatu. B

IHIIMX BUMAAKaX CTPLIKH 000B’s13k0Bi. (10)

)

Biacrans Mik OKpeMHUMU CUMBOJIAMHU CXEMH MOBUHHA OyTH He MeHIne 10 M.

Jls TOsSICHEHHS MpOIIeciB BCEPEIUHI CHMBOJIIB PO3MIIIYIOTH KOpPOTKi 3amucu. J[is
3pYYHOCTI YUTAHHS CXEM BUKOPUCTOBYIOTH KOMEHTApi 0 CUMBOJIIB YH JIiHIH MTOTOKY.

Y Mexax OJIHOro apKylla JiHii MOTOKY MOKHA pO3PUBAaTH 13 3aCTOCYBAaHHIM
3’€IHYBaviB, yCEepeIuH1 SIKUX MICTUThCS X 1aeHTudikatop. (11)

Mo>x1Bi BapiaHTH B110OpaXeHHsI X0y PILIEHHS MPU KUIBKOCTI MOKJIMBHUX BHXOJIIB

IIBa 1 OLJIBIIE ITOKA3aHi Ha cxeMax &, 9.
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SKIo K JHISIMU MMOTOKY 3’ €IHYIOTh CUMBOJIM Ha PI3HUX apKyllaxX, TO J0 KOXHOTO
3'eTHYBava TOAAETHCS KOMEHTAp — 3 SIKOi CTOPIHKH, 200 70 K01 CTOPIHKH.

—
— 1 i3 cTOp. 5

—

OnepaTop

OnepaTtop

—
—_ 1 Ha cTop. 5

—

Cxemu MOXyTh OyTH 0OY/10BaHI Ha KUIBKOX PIBHSIX.

OyHKIIT, AKI AETaNi3ylOThCS, HAa KPYMHHX CXEMax IMO3HAYAIOThCS MPIMOKYTHHUKOM
(12), B cepenuHi SKOTO POBEIEHAa TOPU3OHTAJIbHA JiHIsA Ha 1/3 Bucotn cumBoity. [Tocepenuni
HaJI Li€10 JHIEI0 MHUILIETHCS Ha3Ba JAeTali30BaHOl (YHKIII.

B cumBomi movatky netanizoBaHoi (yHKIIT mumieTses i Ha3Ba.

[Mpuknaan odopmileHHS cXeM Ha OUTbII — MOIMMpPEHHI KOMOIHAIil mpu omuci
AJITOPUTMIB IIPOTpaM:

1. Buxonannsa no ymoei

YmoBHuii oneparop if

if (éupas) onepamop 1;

[else onepamop2;]

ko eupaz # 0 = BUKOHYeThCA onepamop 1

Skio eupaz = ) = BUKOHYETbCS onepamop 2

Hi

YmoBa

Onepartop 2
BUKOHYETbLCS ? parop

OnepaTtop 1

A
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switch (supas yinoco muny)
{
case snauenns 1: [onepamop 1; break;] // éupa3 = 3nauenns 1
case sunauenns 2. [onepamop 2; break;] // éupas = 3snauenns 2
case suauenns N: [onepamop n; break;] // éupas = 3nauennsa n

[default :onepamop n+1;] /7 supaz # HI oonomy 3 éumenasedenux 3nauens

}

YmoBa
3HayeHHs 1
Onepatop 1
3HayeHHs 2
OnepaTtop 2
L] L]
L] L]
L L
3HayeHHsA n
Onepatop n -
YmoBa HE
AOpPiBHIOE
BuLLIeHaBeeHNM
3HaYeHHAM
OnepaTtop >
]
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2. I[ukniune 6uKkoHanus

IukJ i3 nepenymoBoro while

Oneparop Mae CTpyKTypy:

while (ymoea) onepamop;

YmoBa
BUKOHYETbCA ?

OnepaTtop

I

-

Huxa 3 micassymoBoro do-while

Komu x onepaTopu LMKy NMOBHHHI BUKOHYBATHCS NMpHHAWMHI OAMH pa3, TO
MOYKHAa BUKOPUCTATH BapiaHT:

do { onepamop} while (ymosa)

OnepaTop

Tak

YMmoBa
BUKOHYETbCH ?



Oneparop uukiay for

Mae Burisn:

for (supas 1; supas 2; eupas 3) onepamop;
BukonyeThcst B Takuit criocio:

supasz 1;

while (supas 2)

{onepamop; supas 3;}

Bupa3 1 BUKOHY€THCS JIUILE 0OUH Pa3.
Bupa3 2 ekBiBaJICHTHO yM06i 3aKiHUCHHS [TUKITY.

Bupa3s 3 BUKOHYETBCS uiopa3 y UK.

YmoBa
(supas 2)

OnepaTop 1

OnepaTtop n

3MiHHa

b

44
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JlomaTok 2

Ilpuknao euxkonanna 36imy

Haunionanbauii Texniuauid YHiBepcuTeT YKpaiHu
“KuiBcbkuid Iomitexniynnid IncTuryt”

dakyabTeT iHPOPMATHKH Ta 00YHUCIIOBAJBHOI TEXHIKH

Kadenpa Texniunoi kidepHeTHUKH

3BIT 10 KOMII‘KOTEPHOI0 MPAKTUKYMY 3 MOAYJIsI

“ ArropuTmMiuHe NporpaMmyBaHHs ”

[Tpuiinss Bukonas

noueHT kadenpu TK Crynent rpynu [K-XX
JlicoBuuenko O.1. IBanoB X.X.

L 20xx p

KuiB 20xx



Komn‘rorepunii npaktukym Nel
Tema: Ilpocpamysanhs po32anyiHceHux arcopummis

3aBaaHHA:

Ckutacty mporpamy po3B'si3aHHS KBaIPATHOTO PIBHSHHS.

TexkcT mporpamu

#include <stdio.h>
#include <conio.h>
#include <math.h>
main()
{
float x1,x2,re,im,a,b,c,d,f;
clrser();
printf("BeengiTe xoedinieHTy kBampaTHOTO piBHauHSN");
printf("a=");
scanf("%f",&a);
printf("b =");
scanf("%f",&b);
printf("c =");
scanf("%f",&c);
d=b*b-4*a*c;
if (d<0)
{ f=sqrt(-d);
re=-b/(2*a);
im=f/(2*a);
printf("re = %f\nim = %f",re,im);
}
else
{ 1f (d>0) f=sqrt(d);
else if (d=0) f=0;
x1=(-b+f)/(2*a);
x2=(-b-f)/(2*a);
printf("x1 = %f\nx2 = %f",x1,x2);
}
getch();
return 0;

}
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Cxema 10 nporpamMu

1
Q [NoyaTok >

2
BBeneHHsa
KoeiuieHTiB
PIBHSAHHSA

_ 3 _
Mowyk D -no3HaueHHs

AVCKPUMIHAHTA — —|  gUCKPUMIHAHTY
PIBHSHHS

4 / Tak

— 6 7
BusHauyeHHs BunaHaueHHsa AincHol
KOPEHiIB Ta YMOBHOI
) CKNaJoBWUX KOPEHIB
PIBHAHHA PIBHSIHHS
— 8 9
Bu3HayeHHs BuBeneHHs Ha
: eKpaH [inlcHoI Ta
K-OpeHIB YMOBHOI CKIlagoBux
PIBHAHHSA KOPEHIB PiBHAHHSA
-
BMBe,u,eHHﬂ Ha
eKpaH KOpeHIB
plBHFlHHFl
¢

Cloe)




BE

nnnem

i
i
i
i
E:
im =
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Beeoeni ma ooeprcani pezyromamu:

Th KOEdilieHTH KBANPATHOro piBHAHHA

—[. 500000
0.866025y

BEALlTE KOE®IiUiEHTH KBAAPATHOro plEHAHHA

2

1
2

-1

0.333333
-1 . 000000

BEELiTh KoOEePiuieHTH KEALPATHOro piBHAHHA
=5

= 4
= -2
1 = m.348332
2 = —-1.148332
BEEAiTE KoepiuieHTH KEADpPATHOro piBHAHHA
=3
=2
= 4
e = —M.333333
im = 1.105542
Teopemuuni po3paxynku:
a=1 b:=1 ci=1 D:=bb—-4ac D=-3
-b D -b —4/D
xh:-——ii[: x2;:———J[:

2-a 2-a

x1=-0.5+0.8661 x2=-0.5—0.8661

a:=3

x1:

xl=

a:=5

x1:

X

a:=3

b:=2 c¢:=-1 D:=bb-4ac D=16

2-a 2-a
0.333 x2=-1

b:=4 c¢:=-2 D:=bb-4ac D=56
::Ej;iE XZFZ:E:JEQ

2-a 2-a

1=0.348 x2=-1.148

b:=2 <c¢:=4 D:=bb-4ac D=-44

xl::_b+—J_D xz::ﬂ

2-a 2-a

x1=-0.333+ 1.1061 x2=-0.333—1.106i

Bucnoexu: Tlporpama Bupilllye IMOCTaBiIeHE 3aBJaHHA. TeopeTHUYHI pO3paxyHKH

BIJINMOB1/1at0Th OTpuMaHuM. [Iporpama mpairoe KOppeKTHO.
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