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1. OBIIUE TPEBOBAHUA K BBIIIOJIHEHHUIO JTABOPATOPHBIX PABOT

JlJiss ocBOEHHSI OCHOB MPOTPaMMHUPOBAHMS Ha s3bIKE Java mpenaraercsi cepus
naboparopHbIX paboT. Kaxknas paboTa TpedyeT n3yueHuss METOAMYECKUX YKa3aHUH
PEKOMEH/IOBAaHHOW JIMTEPATyphl, MOJATOTOBKY TEKCTa MPOTPaAMMBI, KOMITHJISIIHIO
IpOrpaMMBbI HEKOTOPOE €€ UCCIICIOBAHME.

Bce nmelicTBus, yka3aHHBIE B METOJIMYCCKUX YKa3aHUSX K OTICIBHON paboTe
(ocBOGHME TPAKTHUYECKUX TIPUEMOB HCIIOJIB30BaHUS CUCTEMBI pa3paOOTKH MPOTpamMm,
0oOBsICHEHHE MPUMEHEHHBIX JJIEMEHTOB f3bIKa Java, OTBETHI Ha BOMPOCHI, 3aJaHUS)
00513aTeTFHO JOJKHBI OBITH BBITIOJIHEHBI IO CIAEAYIOIIETO JaO0PaTOPHOTO 3aHATHUS.

[lo BeIMOMHEHHOW J1abopaTopHOM paboTe cocrtaBisieTcss otdeT. OdopmiieHue
oTYeTa JOHKHO COOTBETCTBOBATH TPEOOBAHUSAM K TEKCTOBBIM YYEOHBIM JTOKYMEHTaM
cootBercTByOIIUX ['OCToB [DnexkTpoHHbId (QOHI NPaBOBOW M HOPMATHBHO-
TeXHU4ecKol mokymenTanuu http://docs.cntd.ru].

Otuer npexacraBisiercs Ha Jauctax ¢opmara A4 u B 3JEKTPOHHOM Bujie (¢aiin
Microsoft Word). IlepBbiii amct ordyera — THUTYJIbHBIA. Ha HeMm yka3biBaeTcs
Ha3BaHHE BYy3a, Ha3BaHWE BBIMYyCKawmed kadenpsl, HazBaHue padbotel, PUO u
rpynna ucnoiaxutens, PO npunumatomiero padoty, ropoa (CeBacTomnosb) U TOA.
[Tpumep odopmiieHHsT TUTYIBHOTO JIMCTa MPUBEAEH B npuioxeHun A. Crenyromue
JIUCTBI SIBJISIOTCS COOCTBEHHO OTUETOM U JOJDKHBI COAEPKATh CIEAYIONINE Pa3/IeIbl:

1) uenb paboThI

2) IOCTaHOBKA 3aJ1a4H;

3) aHanM3 3aJayd, BBIABJSIONIMN CBA3M MEXKIY OJJIEMEHTAaMH 3a/Ja4u
(oOOCHOBaHWME THIIOB BXOIHBIX M BBIXOIHBIX JIAHHBIX, OMHCAHUE PEATU3yEeMbIX
(GYHKIHH);

4) cxema ¥ OIHCaHKE AJITOPUTMA PEIICHUS 33]1a4u;

5) TecToBBIE MPUMEPHI U PE3YIbTATHI KX 00Pa0OTKU BPYUHYIO;

6) TexcT Java-mporpaMMbl, 3aJaHHON BapUAaHTOM 3a/IaHus;

7) cBemenusi o0 OTJIaJKe MPOrpaMMbl M TIPOBEpKE €€ pPaboTOCIOCOOHOCTU
(omucanue oOmWMOOK (CHMHTAKCHMYECKUX U JIOTMYECKMX), BBISIBJICHHBIX Ha 3Tarie
OTJIaJIKU TPOrPaMMBbl, pe3yibTaTbl paboThl (B BHUAE CKPHUHIIOTOB), CPaBHEHUE
pe3ynbTaToB pabOTHl MPOTrpaMMbl Ha TECTOBBIX MPHUMEpaxX C pe3yjbTaTaMH PYUHbBIX
pacueToB);

8) BBIBOIBI (KOHCTATHUPYeT pEIICHHE BCeX 3ajay, OMHCAHHBIX B paszele
«ITocTaHoBKa 3a1a4mn»).

CryneHT 00s13aH 3aBeCTH pabOUyIO TETPAJlb, B KOTOPOU TOJKHBI (PUKCHUPOBATHCS
WHCTPYKIIMHU K paboTe, BOMPOCH], BO3HUKAIOIINE TIPH BHITIOJHEHUN PaOOTHl M OTBETHI
Ha HUX, YEPHOBUKH H (parMeHTbl mporpamMm. B paboueit TeTpamm MOXKHO
MPEACTABIATh OTYEThl MO padotam. [Ipu 3TOM TUTYIBHBIN JIMCT Ka)XXJAOTO OTYETA
JIOJDKeH HaXOAWThCS Ha TIPaBOM CTpaHWIe pa3Bopora. Pabodyio TeTpanb
00s13aTeTbHO MMETh Ha KaXJIOM JIaDOpaTOPHOM 3aHSITHUH — OYAYT OILIGHHWBATHCS
Ka4eCTBO W TIOJTHOTA BBITIOJTHEHHBIX 3a/IaHUH.
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CTyIeHT AOIyCcKaeTcsl K 3aluTe OT4eTa Mo JIabopaTopHOW paboTe mocie Toro,
KAaK OH IMPOJEMOHCTPUPYET MPENOJAABATENO BBIIIOJHEHUE MOCTABICHHON 3a/1a4yd Ha
KOMIIbIoTEpe (pe3ynbTaThl paboThl MPOrpaMMbI H/WIIKM APYroe 3aJaHue, HampuMmep,
paboty C okHOM Kozaa Bluel)) u mpemoctaBuT marky ¢ pa3padOTaHHBIM jaVa-TIPOSKTOM
(B AIEKTPOHHOM BUJIE). Pexomennyemoe M TIAIKK:
JIab_n_m_ ®ammnusa_I'pynna I'ox, tme N — HOMep nabopaTopHOM pabOTh, m —
HOMEp TIpoekTa (HMCIONb3yeTcs eciad 3aJaHue 1o JabopaTopHOW pabote
IpeIycCMaTpUBaCT pa3pabOTKy HECKOJBKUX MPOEKTOB). TeKCTOBBIN (haii ¢ oT4eTOM
10 paboTe pEKOMEHIYETCS IOMECTUTD B MAIKY IPOEKTA.

3amuTa J1a0OpaTOpHBIX pabOT COCTOMT M3 JAOKIaAa CTYyAEHTa O IMpOJEIaHHON
pabote ¢ OOBsICHEHHEM cojaepkaHusi oTtdera. CTyIEHT JODKEH OTBETUTh Ha
KOHTPOJIbHBIE BOIPOCHI K COOTBETCTBYIOIIEH JIabopaTOpHOU paboTe, MPUBEACHHBIE B
METOJIMYECKUX YKa3aHMSX, a TAKXKE JPyrue BONPOCHI MPENOJABATENsl, KaCaroIIHeECs
IOCTaBJICHHON 3a/lauM, MoKa3aTh pabOTOCIOCOOHOCTh MOJATOTOBIEHHON MPOTrpamMMbl
M HaBBIKM pabOThl ¢ mporpaMMHON cucrteMoi. Ilpu 3ammre Tekyuen padoThl
BO3MOKHBI BONPOCHI MO TEMaM MpEeAbIIyIIUX Ja0opaTOpHbIX padoT. Pesynbrar
3amuThl onieHuBaeTcs o mkajie 0 — 100 6amios (ESTC).

JUJIsi TOATOTOBKM MPOrPaMM CTYAEHTAM PEKOMEHIYETCS YCTAaHOBUTh HA CBOUX
KOMITBIOTEPAX TIOCIEAHIO BEPCHUIO CHUCTEMBI pa3paboTku mnporpamMm Blue)] u
COOTBETCTBYIOIIIYIO BEpPCHIO KOMIUIEKTa paspabotumka Java Development Kit
(http://www.bluej.org).

BrInoHUB HECIOXKHYI0 HacTpoiiky BlueJ, MoxkHO BhIOpaTh Hanbosee ya00HBIM
1 Bac si3p1k mHTEpdEtica.

PekomenmyeTcss uMeTh CheMHBIH HoOcUTenb HHGopMarmu (GiadII-IucK), Ha
KOTOpOM OyAyT XpaHUTBhCS MPOEKTHI JAOOPATOPHBIX PabOT M COOTBETCTBYIOILIHE
OTYETBHI.




2. JABOPATOPHASA PABOTA Nel. BBIIIOJIHEHUE ITPOCTBIX
IHPOI'PAMM B BLUEJ

2.1. Hean padoThl

OcBouth OCHOBBI TpuMeHeHus: Blue] — moOAroTOBKY TeEKcTa MPOTrpaMMel,
KOMITHWJISILIMIO POTPaMMBbl, UCIIPABJIEHHE OIIMOOK U MPOCMOTP PE3yIbTaTOB.

2.2. IlocTanoBKAa 3a1a4Yu

PaspaboTraTh mpocTeHITyo TUHEHHYIO MPOrpaMMy, COTJIACHO BapUaHTY 3a/laHus,
HAY4YUTHCS 3aIyCKaTh MPOrpaMMy M KOHTPOJIMPOBATH BHIBOJAUMBINA TEKCT (Pe3ysbTat
paboThI MPOrPaMMBbl).

2.3. BHeayauTopHasi OAr0TOBKA

Jlns moAroTtoBkH K J1abopaTopHOM paboTe clieaqyeT HW3y4uTh  KpaTKue
TEOPETUYECKUE CBEIICHUS, INPUBEICHHBIE B ITYHKTE 2.4 METOAUYECKUX YKa3aHUU.
PexoMenyercs Takxke o3HaKOMUTHCS ¢ [1] (¢.5-24).

2.4. KpaTkue TeopeTH4ecKue CBeIeHUS

CocraBnenue nporpaMmMbl — MPOIECC, HANIPABICHHBIA HA TO, YTOOBI 3aCTABUTH
KOMITBIOTEP BBITOJIHUTH OMPEIEICHHYI0 PadoTy. YKazaHHe KOMIBIOTEPY JOJHKHO
OBITH TPEJCTABICHO KaK TOCIEIOBATEIbHOCTh MHCTPYKIMHA (IJIaH, Mporpamma).
[IpoBepka TOro, 4TO JaHHBIA HAOOP MHCTPYKIIUNA BBITIOJHAETCS MPaBUIBLHO, COCTOUT
B CPABHEHUU KEJTAEMOI'0 Pe3yJIbTaTa C TEM, KOTOPBIM JAa€T KOMIBIOTEP.

BlueJ — cucrema mms pa3paboOTKM MporpaMM Ha s3bIKe Java, co3JaaHHas
cnenuanbHo 11 ooydenus (http://www.bluej.org). /{nst pemeHust oTAeIbHOM 3a1a9n
Blue] coznaer mpoekt. IIpoekT — 3TO Karajor, B KOTOPOM HaxomuTcs (ailn c
TEKCTOM IIPOrpaMMBbl U psia Apyrux ¢ainos. MiMsa npoekTa 3a1aeT NporpaMMHucT.

HabGop u xoppekius mporpaMMbl MPOW3BOIUTCS TPHU TMOMOIIM BCTPOCHHOTO
TEKCTOBOTO penakTopa. Daiin ¢ mporpamMmmMoil uMeet pacimpenue java. Komnunstop
(Javac) mepeBOAMUT TporpaMMy B KOMaHIbI BUpPTyaidbHOUW Java-mammusl (JVM) u
coxpansieT B (aitne ¢ pacmupenunem class. Taxoit aitn Oyaer BoImoONHITH Java-
MallliHa, W TporpaMma CMOXKET MpojeNnaTth paldoTy, pajau KOTOPOW OHA CO3/1aHa
(pucynok 2.1).

JIist cocTaBiieHUsT TIPOTpamMM CTYJEHT JOJDKEH BJIaJIeTh 0A30BBIMU TOHSTHIMHU
MPOTPaMMUPOBAHUS, IEPEUNCICHHBIMU HIKE.

NnenTudukaropbl UCHOIB3YIOTCS B KaueCTBE HMMEH KJIACcCOB, METOJOB H
nepeMeHHbIX. MaeHTudukaTop MOXKeT OBbITh JIF0OOM MOCIeA0BaTEILHOCTHIO OYKB
BEPXHEr0 M HIYKHETO perucTpa (B TOM YHUCIe, KUPUIUTMUYECKUX ), YUCENT UJIU CUMBOJIOB
MOAYEPKUBAaHUA W 3Haka kommepueckoro S ($). OH He HODKEH HAuMHATHCS C
u@pel, 4YTOOBl HE BCTYNAaTh B KOH(DIMKT C YMCIOBOM KOHCTaHTOW. S3bIk Java




YyBCTBUTEJIIEH K perucrtpy, mnosromy wuaeHtudukarop VALUE, nanpumep,
oTIn4aeTcs ot uaeHTudukaropa Value.

TekcT HAa Komnunsitop BaiiT-koab!
Java Javac (*.class)
(*-java) ’

Pucynox 2.1. IloaroroBka u BeIMOJHEHUE java-MPOrPaMMBbl.

IlepemenHasi — 5T0 MMEHOBaHHAas OOJIACTh MaMSTH, B KOTOpPOHM Mporpamma
MOJKET YCTAaHOBUTh HEKOTOpPOE 3HAUCHHE. 3HAUCHUE TIEPEMEHHON MOKET U3MEHATHCS
BO BPEMsI BBITIOJTHEHUS TIPOTPaAMMBI.

[lepemennas omnpezensercss KoMOMHanued uaeHTHUUKaropa (MMEHHU), TUIA U
Heo0s3aTeIbHOTO MHUIIMau3aTopa. [lepeMennas nomxHa ObITh OOBSIBIICHA TIEpE] €
HCIIOJIb30BaHUEM.

CuHTakcuc oObsBICHUS IEPEMEHHOM:

type identifier [=value][, identifier [=value]...];

type — onuH 13 TUIIOB Java, uMs Kiiacca uiau uHTepdeiica,
identifier — ums nepemMeHHOM,

value — nutepa (3Ha4eHUE MOAXOAIICTO THIIA).
[Tpumepsr:

inta, b, c;

intd=3,e, f=5;

Boipa:xkenue — KoMOWHAIIUSI OMNEPaHIOB W OIEpalMii, 3ajaromias MopsI0K
BBIYUCJICHUS HEKOTOPOT'O 3HAYEHHUS (Ha OCHOBE MPUOPUTETOB OIEpalnii).

Onepana B mpocTteilllieM ciydae SBISETCS KOHCTAHTOM (JIMTEpAIOM) WIH
uneHTudukaTopom (repemMeHHoi). B olmiem ciiydae KakIblii onepaH BhIPKCHUS
TAaKXK€ TIPENICTABIsACT COOOM BBIPAKEHHE, HMEIONIEEe HEKOTOpOoe 3HaueHue (B
BBIPOKECHHSIX MOXKHO HCIIOIh30BaTh CKOOKH JIJIs1 K3BMEHEHUSI TIOPSKA JCHCTBUN).



Onepauus onpenenser IeCTBUE, BHITIOTHAEMOE Hall onepanaamMu. Bo3ppaiaer
HEKOTOpPOE 3HAUCHHUE.

Omneparop — 3T0 HEKOTOpass KOHCTPYKUUsA, NMpUCylIas JAaHHOMY KOHKPETHOMY
A3BIKY, HW3MEHAIOIIAs COCTOSHHE MNaMATH KOMIIBIOTEpPAa, HO HHUYETO HE
BO3BPALLAOILASL.

3ameuanue: He cmoum nymamos 06a MAKUx NOHAMUS KAaK onepamop u
onepayus. Inasnoe ux omauuue cocmoum 6 mom, 4mo onepayusl eosspauiaent
3HAYECHUE, a onepamop Hem.

Omneparop NPUCBAMBAHUS MPEJMUCHIBACT  BBIYUCICHHE  BBIPAKCHMS,
HaxoJSIIErocss TMpaBee 3HaKa (=) W TNPUCBOCHUE IIOJYYEHHOTO 3HAYCHUS
NIepEMEHHOM, HaXOAAIIeHCS JieBee 3HaKa (=).

2.5. llopsiok BbINOJTHEHHS PA0OTHI

Yacrb 1. Co3ganue U BbINOJIHEHHE Java —[IPOrpaMMBbl.

OcHoBHOe OKkHO cuctembl BlueJ mokazano Ha pucynke 2.2. OKHO COIEPKHUT
[JIABHOE MEHIO CHCTEMBI, YNPABJISIIONINE KHOIKH, OKHO MPOEKTa, CTEHJ OOBEKTOB,
OKHO KOMaH]1 (OKHO KOJa) ¥ UHIUKATOP pabOThl BUPTYaJIbHOM MalllMHbI Java.

3anyck Blue] mnpoucxomutr mocnme mendka 1mo ukoHke Bluel. Jloxaurech
coobmenus: «Co3maercst BUpTyasibHas MaiiuHa...['otoBo». Beibepute B meHto Bluel
IIpoexr--HoBblii. Beeaute ums npoekra: «@amunus_ 'pynma Lablay.

Illenkuute no kHomke HoBbIH KJaacc. Beeaure umsa kmacca «Testlay.
Yo6enurech, uto THII Ki1acca — Knacc.

JIBOMHBIM IIEJTYKOM IO HMKOHKE Kijacca Testla B OKHE MpoeKTa OTKpouTe
TEeKCTOBbIN penakTop. Ilpu coznanum kiacca cucreMa Bluel] ncnonbs3yeT 3arotoBky.
VY anute U3 Co3MaHHOTO Kilacca Bech KoJ, HaxkaB kjaaBuiu Ctrl-A (BbIAEINUTH BCE) U
Delete.

OKHO peakTopa ¢ Hy’KHbIM TEKCTOM IOKa3aHO Ha pUCYHKE 2.3.

BBenure TekcTt, nmpuBeneHHbIM Ha pucyHke 2.3. I[IpoBeppTe NpaBHIBHOCTH
Habopa (omepatop import (MMIoOpTHUpOBaHUE U3 OUOINOTEKH Java), TOUKHU C 3amsToi
mocJiie Kaxnoro omeparopa). [IpoBepbre mapHocTh ckoOOK { u }. [lomHHTE, YTO B
Java Oosbiiue 1 ManeHbKUE OYKBBI PA3INYAOTCS.

[IpaBunbHOCTH, HAOOpa TEKCTa MPOTPAMMBI TPOBEPSETCS BU3YATBHO W TIPH
MOMOIIM KoMIuJiATopa. KoMnunsaTop, aHalIu3upysi MporpaMmy Mo CTPOKaM CBEpPXY
BHM3, IMPOBEPSET COOTBETCTBUE s3bIKy Java. Ilpu HecooTBETCTBUU BbIIAETCA
coobmienre 06 oOHapykeHHOU ommmoOke. [lojcBeunmBaeTcs CTpoka MpOrpaMMbl, Ha
KOTOPOH KOMITUJIATOp MpeKpatuia padoTy. OOBYHO OmMOKa HAXOAUTCS B JTOU
CTPOKE WJIM BBIIIE. 3allOMHUTE: KOMIIWJIATOP HE TMPOBEPSET MPaBUWIBHOCTh
aJIrOpuTMa, OH MPOBEPSIET TOJHLKO COOTBETCTBHE TEKCTa IMpaBWiaM si3bika Java!
[ToaTOMY BO3MOKHO, YTO MpOrpaMma, KOTopask KOMIUIUpyeTcs 6e3 omunbok, Oyaer
paboTaTh HEBEPHO.



ElBluel: labla
MpoekT P PegakTipoBate E VMHCTRyMedTEl T Bl ¥ Cnpaska H N

=0l x|

~ HOBBIA KNacc...

-

N,

Testls

—>

KOMNUNNPOBAETD

|

lxoHKH JOKYMEHTA-
IIHH H KIacca

N\

[ maBHOE MeHRO I

OxHo npoekTa

1w,

Huaauxatop paocotsr JVM

Co33aTe HOBBIH KIace

CTeHI 00OBEKTOB I

Ilage s KOMAHT
(mamens Koda)

MHWYWanwaauua BApTYanbHOW MallAHbL... [0TOEO

Pucynok 2.2 — OCHOBHOE OKHO CHUCTEMBI

B Testla

Hnars PefakTionEaTe  MHCTOWMESTRL  PROAMS (D00

=

import java.util. Date
public class Testla

{

{
Date d;

d = new Date();

- = =] + Lr} - —_

= o

—_
=

public static void main(Siring [ ] arg)

—
=
2

I{nunmnmpnmarbl O'rmeua| Bblpaaa'rbl Hnnmpnnarb‘ Ecrannn:.‘ Haiirru...l b

FoMaHIHBIE KHOIKH
pejaxTopa

~

Ctporn nporpanMel

|

System.out printin(*3T10 A BLHINONHWUN 3Ty NpOrpamMmy cerogHs, * + dj;
}/ 2akoHyeH TekcT MeToga main()
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Pucynox 2.3 — OKHO TEKCTOBOTO peakTopa
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[enkuute no kHonke Komnmuiauposatsk. VcnpaBbTe CUHTaKCUYECKUE OLITMOKH,
€CTM OHM eCTh (OpPUEHTHPYHTECh Ha COOOIICHHWS B HIDKHEW 4YacTh OKHa). Ecim
OIIMOOK HET, MOYKHO BBIMTH U3 peJakTopa (KHOMKA 3aKPbITh).

B oOxkHe mnpoekTa IWITPUXOBKAa MKOHKM Kjacca IIOKa3blBaeT, 4YTO OH HE
CKOMITUJIMPOBaH. Eciin Kakue-TO KJIacchl MPOEKTa HE CKOMIIMIMPOBAHBI, KHOIKOW
KoMnuimmpoBaTh MOKHO BBI3BaTh MX KOMITHAJISLIUIO.

[[lenkanTe MpPaBON KHOMKON MBIIIKA IO HWKOHKE KJacca, 4YTOOBI BBI3BATH
KOHTEKCTHOE MEHIO (pUCYHOK 2.4). BpiOepuTe B MEHIO METO/] void
main(String][ ] arg).

EBlucl: labla E =10 x|
Mpo=<T P Pepakvpcears E HorpymeHtel T Bugel Y Copsexa H
HoEbIM KNacc... O [ Testia
———px l E—s‘ A
. | new Test1a()
Komnunupoearb | void main(String[] arg)
——— OTKPDITE pegakTop [§
KoMNUNupoBaTh Zj
MHcnekKTupoBare
YAanitb
J K

Pucynox 2.4. Okno npoekta. OTKpBHITO KOHTEKCTHOE MEHIO Kjiacca

[TostBUTCSt OKHO Manora, B KOTOPOM MOYKHO 3aJaTh apryMEHT arg MeTo/a main.
Ho celiuac aprymeHT He HyXeH, TpocTo menkauTe no OK.

3amycTUTCsl METOJI Mmain, MPU 3TOM UHIUKATOp padoThl VM HauHeT BpalaThCs
(BpallieHre MOXHO 3aMETUTh TOJIbKO Ha MEJJICHHBIX MalIMHAaX).

Pe3ynbraT paboThl IporpaMMbl — TEKCT, YKa3aHHBIA B MeToje println u gata —
OyIyT BbIBEJEHBI B OKHO TepMuHana (pucyHok 2.5). (Ecam oxkHa TepMuHaia HET, B
rJIaBHOM OKHe BbiOepuTe Busl — [lokazars TepMuHan).

Onuuu oKHA TePMHUHAJA TIO3BOJISIIOT BBIMIOJHUTD Psii JEHCTBUM C CONEPHKUMBIM
TepMHUHANA: OYUCTUTh OKHO T€PMHUHAIa, CKOIMUPOBATh TEKCT B Oydep oOMeHa wiin B
¢aiin, 3adMKCUpOBaTH MOPSIIOK BHI30BA METOJOB U T.]I.

Yacrp 2. BHeceHHe U3MEHEHUI B IPOrpaMmy.

W3meHuTe CTPOKOBBIN JIuTEepan (TEKCT B ABOMHBIX KaBbIUKax mocie println) tax,
yT0OBI BHIBOMIMCH Bamu ums u damuius. O0patuTe BHUMaHUE HA BO3MOXXHOCTH,
KOTO-pbl€ TPEOCTaBIseT TEKCTOBbIM peaakTop. KHomku pemaktopa (OTMeHa,
Bripe3ats, KonupoBath, BcraButh, HaiiTH) COOTBETCTBYIOT THUIIOBBIM JCHCTBUSIM
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0 KOPPEKLUUU TEKCTOB. DTU K€ (U pAl APYIMX) JEHCTBUS CKPBITHI MOJ IMYHKTAMHU
[JIAaBHOTO MEHI0O B BEpPXHEM YacTh OKHAa. MHOrMM KOMaHJaM peaakTopa
COOTBETCTBYIOT "ObICTpble" KomOuHanmu knaBum. Hampumep, Bripesars,
KomupoBate m BceraBute — 310 mmmpoko wusBectHwsie Ctrl+X, Ctrl+C, Ctrl+V,
COOTBETCTBYIOIIME OAHOBPEMEHHOMY HaxaThio kiaBuiu Ctrl u OyKBEHHBIX KJIaBHIII
X,Cum V.

OTKOMIUIUPYHTE TPOrPaAMMY U TPOAHATUZUPYHTE PE3YJIbTATHI €€ BHIIIOIHEHUS.

4} Blue): Terminal Window - Hﬂﬂﬂﬂ_ﬂﬁl_ﬂﬂﬁl_ﬂ.@élﬂ
Options

-~

370 4 EBHIIOJODAN 3TV HpolpaMMy cePodedg, 3Jat Aug 28 13:44:32 EEST 2015

| < 1 F N

L, I S o

Pucynok 2.5. OxHo TepmuHaa. Pe3ynpTaT BbIIOJHEHUS IPOTrPaMMBbI

Yacrp 3. BoinojiHeHHe HHAUBUAYAJIbHOT0 3a1aHUS.

CryneHt cocraBisier nporpammy (ums mpoekra: «@avumnms ['pynma Lablby)
COTJIaCHO BapHaHTy 3aaanus (Tadauia 2.1) v OlleHUBaET pe3yabTaThl €€ BHIMOTHEHUS
MIPY TIOMOIITM UHCTPYMEHTaIbHOU cucteMbl Bluel.

2.6. BapuaHThbl 3a1aHUH

B xayecTBe MHAMBUYaNBHOTO 3a/IaHUsI HA TAOOPATOPHYIO pabOTy Mpe/iaraercs
pa3paboTarh MporpamMmy, BBINOJIHSIONIYIO 3aJaHHYIO OMNEpAlMI0 HajJ ONEepaHIaMH
uenoro tuma (int). B mporpamMme AOMKHBI OBITH OINpPEETIeHbl COOTBETCTBYIOIIME
MIEpEMEHHBIC JIJIs1 XpaHEHUs ONepaHI0B U Pe3yibTarTa.

[Iporpamma A0KHA OCYIIECTBIISTH CJIETYIOUIUN BBIBO:

[IporpamMmy BBITTOTHUIL:

damunus, UM, OTYECTBO CTYICHTA,

[Mudp rpynsl,

[ara,

BapuanTt HOMED.

Ha3Banue onepannal : 3HaueHue onepangal,

Ha3BaHue onepana2: 3HayeHue onepasia,

Hassanue onepanuu: 3HaueHue pe3ynbrara.

ITposeput:

Damunus, UM, OTYECTBO MPENOAABATEIS.
ITpoBeppTe paboOTy porpamMmMbl Ha HECKOJIBKUX TECTOBBIX MPUMEpPAX.

BapuanTsl 3aaHuii npeacrasieHs! B Tadbaune 2.1,
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Tabnuna 2.1 — Bapuantsl 3a1anuii

Howmep Omnepang 1 Onepann 2 Onepanus
BapHaHTa
1 Yucno cTyaeHToB B Yucno rpynn B Yucno cTyaeHToB B
rpyImne MOTOKE MOTOKE
2 Yucno Henenb s Yucno naew B Henene | Yucno qHen s
BBITIOJTHEHUS TIPOEKTA BBITIOJTHEHUS POEKTA
3 Yucno naew B Henene | Yuciao BRIXOIHBIX Yuco pabounx JHEH
oHeHn
4 Hucmo mecT B Yucno 3a50B Yucno mecr B 3ai1e
KHUHOTEaTpe
5 Yucno KHUT B Yuciio KHUT B Yucno KkHUT B
y4eOHOM a0DOHEMEHTE | YUTAIBHOM 3aJIe OnbIMoTEKE
6 Yucno terpanei Uwucno yueOHUKOB O6miee yucio
TOBApPOB B HAKJIATHOMN
7 Hucno nomoB YHucio kBaptup B Hucio cemen,
JIoMe MOJTYYMBIIIHNX
KBapTHUPBL.
8 Hucmo Yucno 6romkeTHpix | KOHKypC — 4enoBek
a0UTYpPUEHTOB, MeCT Ha MECTO
MOJABILUX 3asIBJICHUS
Ha CIENHNaTbHOCTh
9 Hucno cTyaeHTOB Yucio Cpennee yucio
npenojaBarenen CTYJIEHTOB Ha OJIHOTO
npenojaaBaTens
10 CroumocTts Omera Yucno MecT B Bripyuka 3a peiic
aBTOOYyCE
11 CebecTouMOCTh Hanenka [lena ToBapa
TOBapa
12 Jlnuna Gaccelina [IIupuna Gaccelina ITnomane Gaccelina
13 O0BEM OMEIIEHUS Bricora moTonka [Inomane
MOMEIIECHHUS
14 HucneHHoCTh YucneHHoCTh Bcero corpynaukon
YIPaBISIOIIETO pabouunx Ha (pabpuke
repcoHana
15 ®donJ 3apaboTHOU Yucno cotpynunkoB | Cpennss 3apriaTta
TJIaThl MPEINPUATHS | IPEANPUSITHUS
16 Bec ToBapa Bec Tapsl OO0wuii Bec
17 JmuTeapHOCTh JITUTETbHOCTD JmuTeabHOCTh
IIEpBOU cepuu BTOpPOU CEpUU ¢uapMa B yacax
¢unbpMa B MUHYTax ¢unpMa B MUHYTax




[Tponomxkenue Tabauubl 2.1

Homep Onepang 1 Omnepanp 2 Onepanus

BApHUAHTA

18 Yucno Henenn B YacoB JIEKIIHH T10 Bcero yacoB nekiuii
ceMecTpe JTVCLUIUINHE B B CEMECTpE

HEJIEITIO

19 Yucno cTyaeHToB Yucno cTyaeHToB Bcero ctyneHTos B
OYHOM (HOPMBI 3a049HOM (POpPMBI YHUBEPCUTETE.
00y4eHHs o0y4yeHus

20 Oxnan OTuncieHus 3apruiata Ha pyKU

21 Jlnuna pynoHa TkaHu | Pacxon TkaHu Ha Yucno KOCTIOMOB
B METpax KOCTIOM B METpPax

22 JmurenbHOCTD cepun | Hucio cepuit JImuTenbHOCTh
dbupMa B MUHyTax ¢dbuapMa B yacax

23 KonnuectBo Pasmep ctunennuu B | Pazmep
CTYJICHTOB, CAABIIUX | pyOJIsIX CTHUIICHIMAJIBHOTO
ceccCuiO Ha4 u 5 donma B pyossix

24 [nomans cren [Tmomane pynona Yucno pysIoHOB
IIOMEIICHUS 000€eB

25 OO01as mwiIomams IImomans ocuoBanust | Ilnomans
y4acTKa oMa npuycaaeoHoro

y4acTKa

2.7. PekoMeHIaIH 10 COCTABJIEHHUIO 0TYETA 10 JJa00paTOPHOii padoTe

13

[TomMHUTE, YTO COJEp’)KAHUE OTYETAa — BAXKHEHUIIEE MOACHOPHE MPH 3AIIUTE
nabopatopHOi pabOTHI.

OTyeT NOMKEH COJIepKaTh BCE pasielibl, MEPEUUCICHHBIC B MyHKTE 1 JaHHBIX

MCTOOANYECCKHUX YKaSaHHﬁ, H COOTBCTCTBOBATH TpC6OBaHI/IHM, H3JI0KCHHBIM B ITYHKTC

2.8.

2.8. TpeGoBaHusA K JOKYMEHTY OTYeTA

TexkcTtoBag 4YacTthb

oTdyeTa 1O JrabopaTOpHOW padoTe

BBITTOJIHACTCA

C

MCIOJIb30BaHMEM T€YaTaIOIUX YCTPOICTB Ha OJHOW CTOpOHE JiucTa Oenoil Oymaru
dopmara A4 c mapameTpamu:
1) mapameTpbl CTPaHMIIBI:
1IOJIsI, HE MEHEE:

BepxHee — 20 mmM;
HIDKHEe — 15 MM,

aeBoe — 20 mmM;
npaBoe — 15 mm;

2) mapamerpsl mpudra: rapaurypa — TimesNewRoman, kerms (pa3mep B
nyHKTax) — 14; HauepTaHue — OOBIYHBIN; I[BET — YEPHBIN;
3) mapameTpsl ab3ara:
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BBIPABHMBAHUE 110 IUPUHE;
YPOBEHb — OCHOBHOM TEKCT;
otcTyn ciieBa — O;
orcTyn cupasa — 0;
uHTepBai nepen — 0;
WHTEpBaJ nocie — 6;
repBasi CTpoKa — OTCTYII, 3HaUeHue — 1 cM;
MEKTyCTPOYHBI HHTEPBAJ — OJIMHAPHBIN;
4) aBTOMAaTHYECKas pPacCTaHOBKA IEPEHOCOB B OCHOBHOM TEKCTE (MCKIIHOYAs
TUTYJIbHBIN JIUCT U 3ar0J0BKU MTyHKTOB, TOJIMTYHKTOB, PUCYHKOB M TaOJIMII).

Pazzienbl ¢ onuHapHON HyMmepanuei BBIMOJIHSIOTCS MPOMUCHBIMU OykBamu. B
oTueTe TpeOyeTCs BBIICIUTH ATH Pa3feibl MONMYKUPHBIM MIPUGTOM U MPUMEHUTDH K
HUM BBIDABHMBAHHME MO UEHTPY. B TEXHWYECKMX OTYETaX TAaKHUE ITYHKTHI
pacrojaratoTcsi C HoBou cTpanuilsl. B oTduete mo nabopatopHoit paboTe 1omycKaeTcs
pacmoJio)KeHUE MyHKTAa HAa TOM e crpanuue. [lpy 3ToM g0 W mocne MmyHKTa
MPOMYCKAETCs OJIHA CTpOKA. TOYKa B KOHIIE Ha3BaHUS ITyHKTa HE CTABUTCS.

[IyHKTBI ¢ TBOMHOW M TPOMHON HyMepaluei BBIMOJHSIOT CTPOYHBIMU OYKBaMHU
(mepBasi — WpOMHCHAs), HAYMHAIOT C ab3ala, A0 W TOCJIEe Ha3BaHUS ITYHKTa
MPOMYCKAIOT OJHY CTPOKY, TOUKA B KOHIIC Ha3BaHUs HE CTaBUTCS. MOKHO BBIJICIUTH
9T MYHKTHI MOTYXKUPHBIM HIPUDTOM.

JlaHHble BapuaHTa 3a7aHus B myHKTe «[locTaHOBKa 3a7aun» MPUBOISATCS B BUIE
tabmmmibl  MicrosoftWord. Haszpanme taGnuiel (Tabmuna Homep — HaszBanue)
IPUBOIUTCS HAJl TAOJIUIICH U BBIPABHUBAETCS M0 JIEBOMY kparo Tabmuiiel. Hymeparus
TaOJIMI] OCYIIECTBISIETCS B paMKaX IYHKTa C OJIMHAPHOM HyMepalHeu, Kak 3TO
CEJIaHO B JIAaHHBIX MeToaudecKkux ykazanusx (Tabmuia 2.1 — BapuanTel 3agaHuit).
JInbo MOXHO HCIMONB30BaTh CKBO3HYIO HyMeEparuio TaOMuIl B paMKaxX BCEro
nokyMeHta. Touka B KOHIlE Ha3BaHusi TaOauubl He cTaButcsa. Ha Ttabmuiy
00s13aTeIbHO HYXHO CJelaTh CChUIKY B TEKCTe oTdera (Hampumep, «BapuaHThl
3ajaHuil npuBefeHbl B Tabmuie 2.1.»). Ilpu 3TOM cooTBeTcTBYMOIIas Tabiuila
JOJKHA OBITh MOMENIeHAa Ha TOW K€ WIM Ha clenayromeil crpanuune. Eciu Bes
Ta0NMIla HE TMOMENIAeTCsl Ha TEKyLIed CTpaHule, TO 4YacTh TaOdMIbl (XyOnupys
3arojIOBOK) MOXXHO TIEPEHECTH Ha CIEAYIOIIyl0 CTpaHuily. Bmecto Ha3BaHMs
TaOUIIBI TIEpEe CIAEAYIONMeH 4acThio TaOmuIiel nmpuBoauTcs ¢pasza «lIpomomkenue
Tabmuibl Homep» (Hampumep, [Iponomkenue Tabmuiel 2.1). BeipaBHuBaetcs (pasa
I10 JIEBOMY Kparo TaOJIUIIBI.

CKpUHIIOT OKHA TEPMUHAJIA C PE3YJbTaTaMU BBINOJHEHHUS MPOrPAMMEI
HeoOxoaumMo o(GopMHUTHL B BHAE pHUcYHKA. Ha3sanue pucynka (PucyHox momep —
HasBanwne) npuBoauTCS IOA PUCYHKOM (IIOAPHCYHOYHAS MOINKUCH). ToYka B KOHIIE
Ha3BaHUs HE cTaBUTCA. Hymepanus puCYHKOB MPOM3BOJUTCS MOJ00HO HyMEpaluu
tabymi. [TogprcyHo4Hast MOANMMCH BRIPABHUBACTCS TI0 IIEHTPY pucyHKa. Ha pucyHOK,
KaK ¥ Ha TaOJuIly, 00s3aTeIbHO JOJDKHA OBITh CChUIKA B TEKCTE OTYETa (HAIIpUMED,
«Pe3ynbTaTel  BBIIIOJHEHHS MOPOrpaMMbl  HM300pakKeHbI Ha pUCYHKE 2.1.»).
CokpaleHusi ciioBa «pPUCYHOK» HHM B MOAPUCYHOUHOW MOJIMUCH, HU B CCHUIKE Ha
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PUCYHOK HE JONyCKarTca. PUCYHOK JOKEH OBITh NMPUBEAECH HA TOM XK€ CTPAHUIE,
/1€ HAXOJIUTCA CChUIKA HA HETO, WX Ha CJIEAYIOLIEH.

PucyHok, kak M TabIUIly, MOKHO PACHOJIOKUTh Ha HECKOJBKUX CTPaHMIAX.
Torma nHa mepBoil cTpaHHIlE B KayecTBE MOAPHUCYHOUHOW MOMIMUCH MPUBOAUTCA
Ha3BaHue pucyHka (PucyHok nomep — Ha3BaHue), a Ha OCTaJIbHBIX CTpaHUIAX —
¢paza nponomkenus (IlpomomkeHne pucynka Homep).

Ha TuTynpHOM JHCTE 4acTh TEKCTa, ONPEACISAIONIYIO CTYI€HTA, BHIIIOJHUBIIETO
OTYEeT, W TPEnojaBareisi, MPOBEPUBIIETO OTYET, OPOPMUTH B BHJE OTACIHHOU
HaJIIHCH (C TIOMOIIBI0 MHCTpyMeHTa «Haamucey).

TexcT mporpaMMbl B COOTBETCTBYIOLIEM paszienie oTdgopmMarupoBaTh B
COOTBETCTBHUH CO CJIECAYIOIIMMU TapaMeTpaMHu:

1) mpudr: arial, 12 0T, moxyXUpHBI;

2) aO3air:

- BBIPABHHUBAHUE TI0 JIEBOMY Kparo;
- YPOBEHb — OCHOBHOH TEKCT;
- orcryi ciiea — 0;
— orcTym cupasa — 0;
— uaTepsai nepex — 0;
- uHTepBan nocie — 0;
— repBas CTpoKa — HeT (OTCTyHa WM BBICTYIIA),
- MEX1yCTPOYHBII UHTEPBAJI — MHOXKHUTENb, 3HaUeHue — 1,2;
3) xomMmeHTapuu (0053aTENBFHO TOJHKHBI IIPUCYTCTBOBAThH B TEKCTE MPOTPAMMBI)
BBIJIEJIUTH KyPCUBOM U CHHUM I[BETOM.

2.9. KoHTpoJIbHbIE BONPOCHI

1) OnuiirTe MPoIecc Co3aHus MPOSKTa B MHCTPyMEHTalIbHOU cucteMe Blued.

2) Kakue ¢aiiibl BXOAST B IPOCKT M KAKOBO WX Ha3HAYCHUE?

3) OnummTe IpoIece OT CO3aHus J0 BHIMOIHEHUs TporpaMmbl. Kakas u3 Tpex
MoOZeNIed  TpaHCISILMM  KOJa  HporpamMMbl  (KOMIMWJIATOP,  HMHTEPIPETATOP,
KOMITWJISITOP+UHTEPIPETATOP) UCTIONB3YyeTCs B Java?

4) B dYeM mnpeuMylIecTBO HCHOJIb3yeMOW B Java CHUCTEMbI TpPaHCIISALUU-
BBITIOJIHEHUS TTPOTpaMM?

5) Omnumwure HAa3HAYCHHE TEKCTOBOTO pPEIaKTopa. @ainbl ¢ KakuM
paclMpeHrueM OH CO3/1aeT?

6) OnuiuTe Ha3HAuUeHHE KOMIWIATOpa. Mailiibl ¢ KaKUM paclIMpEeHUEM OH
co3gaer?

7) Uto nenaet BUpTyaibHas Java-mamiHa?

8) Uro u3 cebst mpeacTaBIseT MmporpamMma ¢ JIMHEHHON CTPYKTYpOW Ha sI3bIKE
Java? Jlns yero npenHa3zHaueH MeToJ main?

9) Uto nenaet BCTpoeHHbIH MeTo System.out.printin();

10) Kak mosy4uTh 3Ha4eHHE TCKYILEH 1aThl?

11) Jlst yero ucmoib3yroTes uaeHTtudukaropsl? HazoBure TpeOOBaHMS K HUM.

12) Kaxk omnpenenuts MepeMEHHYIO 1IeJI0T0 THITa B TIporpaMme?

13) [y 4ero ucnosb30BaH ONepaTop NPUCBAUBAHUS B TIPOTPaMME.

14) UYro takoe mnepemenHas? UYto Takoe BbipakeHue? Kakue omepanuu
[IEJIOYNCIICHHOW apu()METHKH BBITIONHSIIUCH TIPU BBIYUCIICHUH BBIPAXKCHUS?
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3. JABOPATOPHAS PABOTA Ne 2. OBPABOTKA JAHHBIX
HHPOCTBIX TUITIOB. PABOTA C HAHEJIBIO KOJA BLUEJ.
®OPMATHUPOBAHHBIN BLIBO/I

3.1. Heab padoThl

O3HAaKOMHTHCS C TMPOCTHIMA THIIAMH JaHHBIX Java, HAy4UThCS OOBSBIATH
NepEMEHHBIC U JINTEPAjIbl ATHX TUIIOB U BBITIOJIHATH OINEpAIMK HaJl HUMH, HAy4YHUThCS
IPUMEHATh OIEPaTop MNPUCBAMBAHUS IS JAHHBIX MPOCTBIX THIIOB, HAYYHTHCS
npuMeHaTh Meton System.out.printf() — meton opMaTHpOBaHHOIO BBIBOJA — IS

BbIBO/Id HA 3KpaH 3HaquHﬁ paSJII/ILIHI)IX THUIIOB, Haytll/ITBCSI HpI/IMGHHTB OKHO KOIa B
BlueJ.

3.2. [TocraHoBKa 3a1a4n

1) Bectn 3amaHHBIC OIlepaTopbl B OKHO Koja Blue] m mpoaHaau3upoBath
MOJTYYCHHBIC PE3YIIbTATHI.

2) Pa3zpaboTaTh iporpamMmy, B KOTOPOH HCIoJIb3yeTcss Meroa System.out.printf()
JUTSI BBIBOJIA B OKHO TepMHHAJIA JaHHBIX, MPETyCMOTPEHHBIX BAPUAHTOM 3aJ[aHU.

3.3. BHeayauTopHasi HOAT0TOBKA

JIis TOATOTOBKM K JTAOOpaTOpHOM paboTe cleayeT H3y4YuTh  KPaTKue
TCOPETUYECCKHE CBEJCHUS, NMPUBEIACHHBIC B MyHKTE 3.4 METOJMUYCCKUX YKa3aHUM.
Pexomenayercs Taxoke o3HakomMuThes ¢ [1] (¢.48-50, 52-64), [2,3].

3.4. KpaTkue TeopeTHuecKkne CBeIeHUsI

3.4.1. [IpocThie THNIBI JAHHBIX

[IpocThie, WM MPUMHUTUBHBIEC, THIIBI JAHHBIX - 3TO BCTPOEHHBIC B SA3BIK Java
THIIBI, AaHAJIOTHYHBIE THIIAM JaHHBIX OOJBIIHHCTBA S3BIKOB MPOrPAMMHUPOBAHMS. DTH
THIIBI MOT'YT MPHMEHSATHCS CAMOCTOSTEIBHO WM HMCIIOIB3YIOTCS KaK COCTAaBHBIE
yacTu 00JIee CIOXKHBIX THUIIOB JaHHBIX, KOTOPBIE CO3/IAI0T MPOTrPAMMHUCTEHI.

Java 1mo3BoJisieT NCIoIb30BaTh 8 MPOCTHIX THUIIOB JaHHBIX:

byte, short, int, long —enouncncuusre,

float, double —BemecTBeHHbIE 0OBIYHOI U ABOITHON TOYHOCTH,

boolean — 6yneBckue (Jiorndyeckue, MPEACTABISIOMINE HCTUHY WIIH JIOXKD),

char — cumBosbHBIC, IpeAcTaBIsOmKe cuMBOJIBI Unicode.

I[I/IaHaSOHBI 3HAYCHUM AJI IMIPOCTBIX TUIIOB JAHHBIX IMIPHUBCACHLI HA PUCYHKE 3.1.
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Tun Copepxur | 3Havenne no | LLUupuna | Min u Max 3naueHun
YMONYaHuIo (6uT2)
boolean | true false false 1 He npumerumo
byte Lenoe 0 8 -128..127
short Lenoe 0 16 -32768..32 767
int Llenoe 0 32 -2 147 483 648 .. 2 147 483 647
long Lienoe 0 64 Or -9 223 372 036 854 775 808
no 9223372036 854 775 807
float IEEE754 0.0 32 Or +/-3.40282347E+38
NNas. K. Ano +/-1.40239846E-45
double IEEE754 0.0 64 Or +/-1.79769313486231570E+308
NNaB.TuK. Ao +/-4.94065645841246544E-324

Pucynok 3.1 — quana3oHbl 3Ha4€HUM 111 IPUMUATUBHBIX TUIOB JAHHBIX
3.4.2. bazoBble NOHATHSA POrPAMMHPOBAHUSA

BcnoMHUM ~ HEKOTOpBIE MOHSTUS MPOTPAMMHUPOBAHUSA, YIOMSHYTHIE B
npeapIIyIeH 1abopaTopHOi padoTe.

IlepemeHHbIE 1 HMEHOBAHHbIEC KOHCTAHTHI.

IlepemeHHbIe — 3JIeMEHTbI, 3HAa4Ye€HHE KOTOPbIX IMPH BbINOJHEHHH
NMPOrpaMMbl MOKHO U3MEHHUThb, HO THUII K3MEHUTH HeJIb34l.

[lepemeHHBIE UMEIOT UMEHA W 3Ha4YeHHs. VIMs mepeMeHHOW — 3TO Ha3BaHUE
o0JlacT TaMsITH, B KOTOPOM XpaHUTCA 3HAUYCHHE MepeMeHHOH. UToObl BBeCTH
MEPEMEHHYIO B yNOTpeOIeHHE, €€ HE0OOXOAUMO OOBSIBUTh OJTHUM U3 JIBYX CIIOCOOOB:

1) Tun uwms;

2) Tdm UMA = HadaJbHOe3HaueHue; (ToUKa ¢ 3amsTON — 3TO 4acTh 0ObsABIICHUS )

OObsiBICHUE TIEPEMEHHON — 3TO TIPUKA3 BBIICIUTH JIJIs HEE MaMSTh.

NMena mepemMeHHBIX TUIIYT B cTwie —camelStyle, HaumHas ¢ MaleHbKOM
OYKBBI, a K&KJI0€ CJIECIYIOIIEE CIIOBO B UMEHHU — C OOJIBIIION OYKBBI.

NMeHOBaHHBbIE KOHCTAHTBI — 3JTO IEePeMEHHbIEe, 3HAYeHHE KOTOPBIX
ompenessieTcsi «IpH  POXKIAEHUW», MOCJ€e 4Yero H3MEHATh HX 3HAYEHUs
3anpenieHo.

®dopwma 3aganust KOHCTaHTHI ¢ UMeHeM: final Tunm UM = 3Hauenmue;

CnoBo final ykas3eiBaeT, 4TO 3HAUY€HHE HEIb3s1 U3MEHUTH. [IpuHITO MMeHa
koHcTaHT 3anuckiBath bOJIBIIIMMU BYKBAMMU.

OnepaTop npucBanBaHUA

Oneparop mnpucBaMBaHMsl 3aMeHsieT CTapoe 3HAYeHHE HEKOTOPOH
nepemMenHoii HOBbIM. Ilocsie 3ameHbl cTapoe 3HadyeHue TepsieTcs, T.e.

HCIIOJB30BaATh €ro HEJIb34.
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dopma oreparopa: IepeMEHHasi = BbIPAXKEHHUE;

[lepemenHasi sIBIsi€TCSI NMPUEMHUKOM JIaHHBIX, a BBIPAXKEHUE — HCTOUYHHKOM.
Bripaxxenue onpeznenser HOBOE 3HaUCHHUE NIEPEMEHHON. PaBeHCTBO JIEBOM U IpaBoOu
yacTell HACTyMaeT TOJBKO MOCJE BBIMOJHEHHS ONEpaTopa MPUCBAMBAHUS U HUMEET
CMBICJI PAaBEHCTBAa 3HAYEHUN HUCTOYHMKA WM NOpUEMHUKA. [IOpsSAOK BBINOIHEHUS
oreparopa: cHaJasa, 0e3 ydera JIeBOH 4acTH, BRIYUCISIETCS BRIPAKCHHE C TEKYITUMU
3HAYEHUSIMU TIEPEMEHHBIX. 3aT€M IOJIYYEHHOE 3HAYEHUE BBIPAKECHHS CTAHOBHUTCS
3HAYEHUEM NEePEMEHHOW-IpUEMHUKA. ECIuM B BBIpOKEHHM HCIOJB3YETCS Ta XKe
NIEpPEMEHHAs!, CKaXEeM, X, YTO U CJIEBA, IIPU BBIUYMCICHUH BBIPAXKEHUS MMPUMEHSIETCA
HMeEIoIeecss 3HAYEHUE X, KOTOPOE 3aMEHSETCS HOBBIM 3HAYEHHUEM — 3HAUYCHUEM
BBIpAKEHUSA — TMOCJIE BbIYMCIEHUS BblpaxkeHus. Hanpumep, mycte x=5.0. Ilpu
BBITIOTHEHUH omeparopa X=X+1.2; OepeTcsi 3HaYeHHE MEPEMEHHON X, paBHOE 5, K
HEMY J100aBIsieTCst Yuciio 1.2, U pe3ynbTaT CTAHOBUTCS 3HAYCHUEM TIEPEMEHHOM X.

A3pik Java TpeOyeT, yTOoOBI pa3Mep NpHEMHHUKA ObLI HE MEHbILE, YEM pa3Mep
pesynbTata. Korma 3to TpeboBaHue HapyiiaeTcs, BO3HUKaeT ommOka «Bo3MmoxHa
notepsi TouHoctu — possible loss of precisiony». IIpumep, pu KOTOPOM BO3HUKAET
takas ommoOka: float x; x = 1.0; (pa3mep cieBa — 32 6uta, pazmep cripaBa — 64 OuTa,

T.K. 1.0 cunTaercs KoHCTaHTOH (JuTepai) Tumna double).

3.4.3. Ucnoab3oBanune okHa koaa BlueJ

Cuctema Blue] umeer cnernuaibHOe OKHO — MaHeNb (OKHO) KoAa (MM OKHO
komann) (pucynku 3.2, 3.3). OKHO KoAa TMO3BOJIIET MPOBEPUTH (PPArMEHTHI
IIPOTPaMMBI JI0 UX BKIIFOUYCHHS B MPOCKT. JICHCTBUS B OKHE KOJia BBIMOJIHSIOTCS TIO
cTtpokam mociie Haxatus Enter. OObsBIICGHHBIE TEPEMEHHBIC 3alIOMUHAIOTCS, T.€.
IIOBTOPHO OOBSBUTH MEPEMEHHYIO HElIb3s. ECi OKHO KOJla He BUIHO TIOCIIC 3aITycKa
Bluel, oTkpolite mpoekT, co3maHHbIN paHee, n HaxxMute Buapl — [loka3aths maHenb
kona. I[Ipu HEOOXOTUMOCTH BBOJHMMBINH B OKHO KOJAa TEKCT MOYKHO PACIIOJIOXKHTH B
HECKOJIBKHX CTPOKAaX, IIPH ITOM MPOMEKYTOUHBIE CTPOKHU 3aKaHUYMBAIOTCSl HAKATHEM
Shift-Enter. IIpoBepeHHBIC oOmepaTopbl MOXHO BCTaBHTh B TEKCT IMPOTPAMMEBI,

noJib3ysick konupoBanueM (Ctrl-C) u BcraBkoii (Ctrl-V).
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Morest P Pegaknaposats B WctpyaeHTel T Bage Y Cropaexka H

HOBEIM Knace.. | _IT Testia | .y
— N = [lagems Koza ¢ HaDpaHHEIMH
e | KOHCTAHTAMH-THTEpaTaAMH
KomnunupoeaT | J
——— |

39 =

35 (int)

-246

-246 (int)

H67L

267 (long)

Pucynok 3.2. Oxno kopa. [Ipumepsr Habopa KOHCTaHT

4345 A
17 (int}

6+21.3

273 (double)

Pucynok 3.3. OkHo xona. [Ipumepst Habopa BeIpaskeHUH
3.4.4. Metoa ¢popmaTupoBanHoro BeiBoaa System.out.printf()

B mpenpiayieii pabote ucnonb3oBaicss metoa System.out.println(), KoTopsiii
BBIBOJIUJI B OKHO TEPMHUHAJIA CUMBOJILHYIO CTPOKY (0OBEKT THUIa String).

B a10if paboTe pekoMeHayeTcss IPUMEHUTh MeToA (hOpMaTUPOBAHHOTO BBIBOJA
System.out.printf(), koTopbiii ©Oonee ynoOeH, Hampumep, IS MPEACTaBICHUS
PE3yNbTaTOB B BUJE aKKypaTHOU Tabnuilsl. Be130B MeToaa umeet Gopmy:

System.out.printf (format, list);

Crpoka ¢opmaroB format coxmepxutr ¢opmMaTHbIe KOABI, 110 OJHOMY Ha
KaQX/IbIi DJIEMEHT CIHMCKAa BBIBOAMMBIX mepeMeHHbIX list. dopmaTHBI KOJ HMeeT
IpEACTaBICHHYIO HIKE CTPYKTYpY (B CKOOKHM [ M | 3aKJIOUYE€HBI HE0OsS3aTe/IbHBIC
AJIEMEHTHI, T.€. B MPOrpaMMe TaKOW 3JEMEHT WJIM MPUCYTCTBYET Oe3 CKOOOK, WU
OTCYTCTBYET)

% [nomep aprymenrta$][paaru][mecrto][.Apo0ds|THII
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®naru - + 0, ( onpenessAOT AONOJHUTEIBHBIC XapAKTEPUCTHUKU BBIBOJUMBIX
JTAHHBIX: MHUHYC — BBIPABHHUBAHHE BJIEBO, + — 00s3aTEIbHBIN BHIBOJ 3HAKa YHCIIA,
npoben — mpobesT BMECTO IUTI0CA AJISl TMOJOKHUTEIbHBIX YKCEN, HOJMb — 3alOJHEHHE
CTapIIMX ITyCTBIX MO3HIINI YUCIIa HYJSIMH, 3aITasi — JJIOKAJTU30BaHHBIN pa3/IeIUTENb
B YHCJIaX, CKOOKa — OTPHUIATEIHHBIC YUCIIA 3aKITIOYAIOTCS B CKOOKH.
[lapameTrp THO  oOmpeAenser BapUaHT MPeoOpa3OBaHMS  BHYTPEHHETO
MIPEICTABJICHUSI TAHHBIX BO BHEIITHIOW (hopMmy:
— S — String (cTpoKa CHMBOJIOB);
— ¢ — char (cumBomn);
— d — nmecsaTHYHOE 1IEIIOC;
— 0 — BOCBMEPUYHOE 1IEJI0E;
— X — IIECTHAJLATEPUYHOE 1IETIOE;
— f — netictBuTenbHOE B pukcrpoBaHHOM hopmate (B hopme 999.9999);
— @ — jeicTBUTENBbHOE B MaTeMaTudeckoM popmare (B popme 0.999E99),
— tD — nara B popMme «mecsII-ACHB-TOAY;
— tF — nara B popmate «ro-Mecsi-aeHbY,
— 1T — Bpems B (popMarte «4achbl:MUHYTHI:CEKYHIbD».

[TapameTpsl MecTO U APOOH OMPENEIAIOT COOTBETCTBEHHO KOJIMYECTBO MO3UIUI
JUISL BBIBOAMMBIX JTaHHBIX (IIMPUHY TOJIA) MU KOJIMYECTBO LU(pp B ApOOHON 4HacTh
(npumensitorcst ¢ mapamerpamu Tuna d u f). Hanpumep, %08.3f npumensiercs ans
BbIBOJIa JCUCTBUTEIbHBIX JNaHHBIX. [lo maHHbIE OoTBOAMTCA 8 MO3MLMH (C y4EeTOM
3HaKa M pazjensomei Toukn). M3 Hux moa ApoOHYI0 4acTh OTBOJUTCS 3 MO3ULMH.
[Ipu HeoOXoauMocTH B I1EAYH YacTh JOOABIAIOTCS BEIyIIHE HYJIU, YTOOBI
MOJTHOCTBIO UCIIOJIb30BATh 8 MO3ULIUH.
DeMeHThl MeXIY (OPMATHBIMH KOJAaMHU BBIBOASTCS KaK JUTEPAJIbl, B YaCTHOCTH, \t —
TaOymsiimst, \N — mepexoa Ha HOBYIO cTpoky (%N Takke o3HauaeT Tepexo] Ha

JIPYTYIO CTPOKY).

[Ipumepsr:
printf("Hello %s!", "World"); // "Hello World!"
printf("%7d", 1); // " 1" — MuHuMyMm 7 no3uyui

printf("%07d", 1); // "0000001" — HayasnbHbIe No3uyuu
/[3anonHeHbI Hynamu
printf("%.10f", Math.Pl); // "3,1415926536" — ¢ mo4YyHocmbHO
// 9o 10 3HakKoe nocsie 3ansimou
printf("%tF", new Date()); // "2011-01-27"
printf("%tT", new Date()); // "22:42:37"

®parMeHT IPOTPAMMBI:

int a = 256;

double b = 312.678951236;

String str = "dopmaTupoBaHHbIN BbiBOA";

System.out.printf("lemoHcTpupyem %s: a=%+08d(10)=%x(16), b=%010.4f\n",
str,a,a,b);
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JlanHbIf (pparMeHT MoBJieUeT 3a COOOM CIEAYIOIINI BHIBOJI B OKHO TEPMUHAJIA:
OemoHcTpupyem chopmaTupoBaHHbIN BbiBoA: a=+00000256(10)=100(16), b=00312,6790

DneMeHThl MEeXAy (GopMaTHBIMH Kojamu (BBIZCICHBI KPAaCHBIM B BBI30BE METOA
printf()) BeIBOAATCS KaK CTPOKOBBIEC JINTEPaIbl (KOHCTAHTHI).

3.5. Ilopsinok BbINOJIHEHHSI PadOThI

3.5.1. PaGora B oxkHe koxa BlueJ

1) BBG,Z[HTC OeJIbIC KOHCTAHThI B OKHC KOJ/J4a, Ha*XUMasd II0CJIC I(EDKI[OI;'I KOHCTAHTBI
Enter: 35 -246 5671L.

2) Brenure BopakeHus 4*3+5 4+3*5 25-3/5-6+20/3 5%6 («mATh 10
MOJIYJIIO IIECThY» — OCTATOK OT JeJicHus 5 Ha 6) 7%6 7%5. Ilocie BBOJa Kaxka0ro
BbIpakeHUs HaxxumaiTe Enter. OOpatuTe BHUMaHuE Ha TUI U pe3yJIbTaT.

3) HaGepure Boipaxenus 1==1 1<5 2<=5 2>6 3/2>1 2!=9. Ilocie BBOMA
KOKJIOTO BBhIpaKeHUs HaxxuMmaite Enter. B 3THX BbIpaXXeHHMSIX HCIONB3YIOTCS
orepanuu cpaBHeHus. Pe3ynbrar onepanuu (M BHIPKEHUS) UMEET JJOTUYECKUM THUII
(boolean). Eciau BeIpaskeHHe BEpHO, TO €ro 3Ha4YcHHE paBHO true, muaue — false.
IIpoBepsiiTe pe3ynbTar KaXXIbli pa3 nocie Haxarus Enter.

4) Beenute B aHeNM KO/Aa JCHCTBUTEIBHBIC JTUTEPAIbl, KaXK/IbI B OTACILHONU CTPOKE
3.1415 2.71823F 0.314E+1. [Ilpoananu3upyite pe3yabTaTbl (4TO
MPOUCXOIUT MOCIIC HAXKATHS KJIaBuIM Enter).

5). HaGepure B maHenu kojaa Belpakenus 25-3.5-6+21.3 5/6.0 5.0/6
3.7£/5.3£f. He 3a0biBaiite Haxkumath Enter! OOpaTute BHHMaHHE Ha 3HAYCHUE
pe3ynibTaTa U Ha €ro THIIL.

6). HabGepure B manenu koza Beipakenns 1==1.0 1.0<1.5 2.3<=2.3f 1.5==1.5f

7) HaGepure B manenu koja: double x; float a=3.5; float d=2.5;
(TToce Toukm ¢ 3amsaTod Haxumaiite Enter). Ilpoananusupyiite cooOIICHUS
CUCTEMBL.

8) HabGepute B maHenu koma: x=3.5; (tun X yxe 3agan) float a=3.5f;
double d=2.5f; (Ilocie Touku ¢ 3amsaToli Haxkumaiite Enter). IIpoBepnTe
3Ha4YE€HUs IEPEMEHHBIX, BBeAs uMs U Enter.

9) HaGepute d=d+3.75; x=a+7.5f; IlpoBepbTe 3HAUCHUSI IEPEMEHHBIX.
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10) Beemute final float K=5.4f; Ilposepbre 3Hauenue K. HaOepure
oneparop K=5.45; . OOpatute BHUMaHue Ha cooOuieHue. HabGepute final
double PI=3.1415926; ., BbIUMCIUTE MJIMHY OKPYXHOCTH C pamuycoM 10:
2*PI*10.

3.5.2. Pa3paboTka NMPOrpamMmbl c HCII0JIb30BAHUEM MeToaa
(¢hopmaTupoBanHoro BbiBoga System.out.printf()

Pa3pabotaiiTe mporpaMMmy COIJIaCHO BapuaHTy 3amanus (Tabmmma 3.1),
MIPOBEINTE €€ OTJIAJIKY U UCTIBITAHNE Ha HECKOJIBKIX TECTOBBIX ITPUMEpPaX.

3.6. BapuaHTbl 3a1aHu i

B kadecTBe MHAMBUIYATBLHOTO 33/IaHUS HAa TAaOOPATOPHYIO paboOTy MpeiaraeTcs
pa3pa60TaTL IIporpaMmy, KOTopas BBIIIOJHACT CIICAYIOIIUC I[GﬁCTBI/IHZ
1) ompenenseT ¥ MHULMAIM3UPYET (3a1aeT TUI M 3HAYCHHUE) epeMeHHbIe Str, a, b, C,
d;
2) OCYIIECTBIISCT CIICTYIONIUI BHIBOI:

MpuBeT, 3HaYeHue_str: a=3HayveHue_a, b=3HauyeHue_b, c=3Ha4yeHue_c, d=3HayeHune_d!

3HaveHMsI TIEPEMEHHBIX JIOJDKHBI BBIBOJHUTHCS B (popMaTe, MpeaycMOTPEHHOM
BapUAHTOM 3aJlaHus. BBIBOJ| 3HaueHWiI BCeX MEPEMEHHBIX B 3aJlaHHBIX (hopmarax
JIOJDKEH OCYILECTBIIATHCSA OMHUM BbI3oBoM Metoaa Printf(). [Tocie BeiBoa CTPOKH,
JOJDKECH OBITh OCYIIECTBIICH IMEPEX0J Ha CICIYIONIYIO CTPOKY.

[Tocie BBISBICHUS CHUHTAKCHYECKUX OMIMOOK MpOrpaMMma JOJDKHA —OBITh
OTKOMITWJINPOBAHA M 3alyllleHa He MEHee TpeX pa3 (C pa3jIuYHbIMU 3HAYCHUSMH
NepeMEHHBIX). B KauecTBE TECTOBBIX 3HAYCHUN MEPEMEHHBIX CTYICHT OJDKEH
noJ00paTh TakWe 3HAYCHHsI, KOTOPHIC MPOBEPSIOT BCE BO3MOXKHOCTH MPOTPAMMBbI.
Hanpumep, npoBepky 0053aTeIbHOTO BBIBOJA 3HAKA YHCIIa HYXKHO OCYIIECCTBHUThH Ha
MOJIOKUTEIILHBIX M OTPHUIIATEIbHBIX 3HaUCHUAX. JKeIaTeIbHO TakKe MPOBEPUTD, KAk
OymeT BecTH ceOs Bala MporpamMma, €ClId 3aJaHHOE 3HAYCHHE MEePEeMEHHOW He
nomenaercs B popMmar, 3aJiaHHbliil B MeTojie printf().

BapuaHTbl HHAWBUIYATBHBIX 3aaHUI TpEACTaBICHbI B TabmuIe 3.1.

Hcrionb30BaHbl CIEAYIONINE YCIOBHBIE 0003HAUYCHHS:
C10 — necsatuyHasg cucTeMa CUHUCIIEHUS

C16 — miectTHaaaTEpUYHAsl CUCTEMA CUUCIICHUS;

C8 — BocbMepHUUYHasi CUCTEMA CUUCIICHUS;

I — mmpuHa (MUHUMATBHOE KOJMYECTBO LIUPD);

T — TouHOCTb (UKCIIO HUPP MOCTE 3anATON);

HH — manunyue Beaymux HyJieu;

OH — oTcyTcTBHE BEAYIIUX HYJICH;

B3 — 00s3aTenpHBIA BHIBOJI 3HAKA.
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Ho- | Crpoka str (String) | Llenoe Lemoe Lemoe JetictBu- | JelicTBu-
Mep a (int) b (short) | c (byte) |TeapHOE | TeabHOE
bapu d (double) | f (float)
aHTa
1 @amunusa_'pynma: | C10, I8, | C8 Cl6 110, Ts, |LI8, T3,
HH, B3 HH, OH
2 @amunus_I'pynma: | C16 C10, C8 s, T3, | 7, 12,
1115, OH OH, B3 HH
3 ®damunus_['pynma: | C8 C16 C10, g, T4, |16, T3,
[lI6, OH | HH OH, B3
4 @amunua ['pynna: | C16 C8 C10, 17, T3, 1119, T4,
1118, HH | OH, B3 HH
5 @amumusa_['pymma: | C10, IS, | C8 Clo 1118, T2, 11110, T4,
OH, B3 HH OH
6 @amumusa_['pymma: | C10, IS, | C8 Clo 1118, T2, 1116, T3,
OH OH, B3 HH
7 @amunusa ['pynna: | C8 Cl10, Cle6 1110, T4, |18, T2,
1119, HH OH HH, B3
8 @amunua ['pynna: | C16 C10, C8 1112, 76, | 116, T3,
1117, OH, HH OH
B3
9 @amvunusa_['pynma: | C16 C8 Cl10, 11, T5, |19, T4,
1118, HH, | OH, B3 HH
10 | ®amwmusa I'pynma: | C10, 117, | C8 C16 114, 15, |18, T3,
OH, B3 HH, OH
11 | ®amunusa ['pynma: | C10, I8, | C8 Clé6 [r1o, Ts, | I8, T3,
HH, B3 HH, OH
12 | ®ammms 'pynma: | C16 Cl10, C8 s, T3, |17, T2,
1115, OH OH, B3 HH
13 | ®amwmusa_I'pynma: | C8 C16 C10, g, T4, |16, T3,
[lI6, OH | HH OH, B3
14 | ®amwmus 'pynma: | C16 C8 C10, 117, T3, 1119, T4,
1118, HH | OH, B3 HH
15 | ®amuusa I'pynna: | C10, IIIS5, | C8 Cl16 I8, T2, 11110, T4,
OH, B3 HH OH
16 | ®amummusa ['pynma: | C10, IS5, | C8 Cl6 18, T2, 1116, T3,
OH OH, B3 HH
17 | ®amunus I'pynma: | C8 Cl10, Cl6 II10, T4, |18, T2,
1119, HH OH HH, B3
18 | ®amunua ['pynna: | C16 C10, C8 112, Té, | 116, T3,
1117, OH, HH OH

B3
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ITponomxkenue Tadbauub 3.1

Ho- | Ctpoxa str Llenoe Llenoe Llenoe HerictBu- | JlericTBu-
Mep a (int) b (short) | c (byte) |TeapHOE | TeabHOE
bapu d (double) | f (float)
aHTa
19 | ®amunusa I'pynma: | C16 C8 C10, i1, 15, |19, T4,
I8, HH, | OH, B3 HH
20 | ®amunmus_['pynma: | C10, 7, | C8 Cl6 14, T5, |18, T3,
OH, B3 HH, OH
21 | ®amwmusa 'pynma: | C10, I8, | C8 Cl6 110, T5, |18, T3,
HH, B3 HH, OH
22 | ®ammwmms 'pynma: | C16 Cl10, C8 s, T3, |17, T2,
1115, OH OH, B3 HH
23 | ®amunus_['pynma: | C8 C16 C10, g, T4, |16, T3,
IlI6, OH | HH OH, B3
24 | ®amumms_['pymma: | C16 C8 Cl10, 17, T3, 1119, T4,
1118, HH | OH, B3 HH
25 | ®amwmusa 'pynma: | C10, IS5, | C8 Cle6 18, T2, 11110, T4,
OH, B3 HH OH

3.7. PekoMeHIaIlUH 110 COCTABJIEHHIO 0TYETA 1O JabopaTopHoii pabdoTe

OT4er DOJIKEH COOTBETCTBOBATH TPEOOBAHMSIM, U3JIOKEHHBIM B MyHKTE 2.8, U

COACPIKATDb pasaciibl, ICPCUNCIICHHBIC B ITYHKTC 1 JaHHBIX MECTOANYCCKHUX yKaSaHI/Iﬁ.

3.9. KoHTpoibHbIE BONPOCHI

1) Kakue nmpocThie TUIIBI JaHHBIX CYIIECTBYIOT B Java?

2) OT 4ero 3aBUCHUT JUAIa30H 3HAYCHUH YUCIIOBBIX THIIOB?
3) Kaxoit u3 TunoB obecrneunBaet 6oJbiyro TouHOCTh double nnm float?
4) Yto Takoe nutepan?
5) Kak 3amaercs nepemeHHas?
6) Kak 3agaeTcss ”MEHOBaHHAsi KOHCTaHTA?
7) Kak 3amate nutepan tuna float?
8) Kak 3agath nutepain tumna long?
9) OnuiuTe, Kak paboTaeT onepaTop NpUcBauBaHUs?

10) Korna Bo3nukaet ommubdka «Ilotepst touHOCTI» ?

11) Kakue BO3MOXKHOCTH TIpeAoCcTaBisieT OKHO kojia Bluel?
12) Yemy paBHO 3HaueHue BbipaxkeHus 2<5? Kakoro oHo tumna?
13) Yemy paBHo 3Hauenue BoipaxkeHus: 10<=5? Kakoro ono tuma?
14) Kakue BO3MOXKHOCTH TIPEAOCTaBISET onepaTop GopMaTUpOBAaHHOTO BHIBOIA
System.out.printf (format, list).
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4. JABOPATOPHAS PABOTA Ne 3. OBPABOTKA HNEJOYNCJIEHHBIX
JTAHHBbIX.

4.1. Heap padoTsbl

HOJ'Iy‘II/ITI) HaBBIKH OOBSBJICHHUS B InmporpaMme ICPCMCHHBIX HW JIUMTCPAJIOB,
IMPUMCHCHUA apI/I(bMGTI/I‘{eCKI/IX onepaunﬁ ML JaHHBIX HCJIBIX THUIIOB, IIPHUMCHCHUA
orcparopa IMNMpUCBAUBAHUA, 3aKPCIIUTL 3HAHUA II0 TCMC «Hpe,ZICTaBJ'IeHI/IG OCIBIX
YHUCCJI B KOMIIBROTCPC.

4.2. IlocTaHoBKA 3a1a4H

1) O3HakoMUTbCA C NPUHUUIIAMH XPaHEHUs M OOpabOTKH LIETIOYMCICHHBIX
JaHHBIX B Java.

2) Pa3zpabGotarth W OTIagUTh HPOTPaMMy, JIEMOHCTPHPYIOUIYIO BBITOIHEHUE
ornepannii HaJl JaHHBIMHU LIEJIOT0 THIIA.

4.3. BHeaynuTopHasi NOATOTOBKA

JUis moAaroTtoBKM K JabopatopHOM paboTe cielyeT HU3Y4YMTh  KpaTKue
TEOPETUYECKHE CBEACHUS, NPUBEACHHbIE B NYHKTE 4.4 METOIMYECKHX YyKa3aHUM.
Pexomenayercs Takxke o3HakoMuthes ¢ [1] (¢.48-50, 52-64), [2,3].

4.4. Kparkue TeopeTu4ecKue CBeIeHUs

XapaKTepI/ICTI/IKI/I HCJIOYNCICHHBIX TUIIOB JaHHBIX IIPUBCICHBI B Ta6J'II/IHC 4.1.

Tabnuma 4.1 — LlenoyncieHHble TUTIBI TAHHBIX U UX XapaKTePUCTUKH

Tun 3HaueHue 3Ha4veHue no Pasmep Min n Max 3Ha4eHuA Knacc-
YMOJTYaHUIO (OUTHI) obono4ka
byte Llenoe 0 8 oT -128 po 127 Byte
short Llenoe 0 16 oT -32768 go 32767 | Short
int Llenoe 0 32 oT -2147483648 po | Integer
2147483647
]ong |_||e rnoe 0 64 -9223372036854775808 Long
9223372036854775807

JIist  Kaxaoro IeJIOYMCICHHOTO THUMA CYIECTBYET OWOIMOTEUHBINH Kilacc-
obomouka [1, 2], cogepxainii mMoe€3HbIE METOABI IS Pa0OTHI C HEIOYMCICHHBIMU
naHHbIMHA. Ha3zBaHUS ATHX KIIACCOB MPUBEACHBI B YETBEPTOM CTOJIOIE TaOauIlb! 4.1.
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BHyTpeHHee 1 BHellIHee MpeACTABJICHUE HeJT0YUCTCHHBIX JaHHBIX.

BHyTpeHnHe npencTtaBieHue — 3T0 TO, KOTOPOE «BUAUTY MPOLECCOP, BHELIHEE —
TO, KOTOPO€ BUIUT W MPUMEHSET MPHU 3alUCU JUTEPaANoB (B JaHHOM cCllydae, IEeIbIX
yucen) NOporpaMMHCT. BHyTpeHHee MNpe/CTaBICHUE LENOYUCICHHBIX JIaHHBIX —
JTBOMYHOE, KOJIMYECTBO OWTOB TMpuBeAeHO B crosdie «Pasmep» tadmuier 4.1. [lox
3HAK YHCJIa BBIJEJIEH JIEBBIM OuT. 3HaueHue 0 3TOro OMTa MMEIOT IMOJIOKUTEIbHEIE
yucna, 3HadeHue 1 — orpunarensHbie. dopMmMar JBOMYHOIO IIEJIOT0 4YHUCIA
npeacTaBieH Ha pucyHke 4.2. Jlng tuma byte n=8, mst Tuna short n=16, mist Tna int
n=32, nis tumna long n=64.

3Hak 3HavyeHue
AL

|~ ~
N ~

YT
n

ABOWYHbIX pa3pAanoB

Pucynok 4.2 — @opmar 1esnoro J1BOMYHOIO YKCIIa

OTpunarenbHble YHCIa TNPEJACTABIAIOTCS Java B JIOMOJHHUTEIBHBIX KOJaX
CICAYIOIIMM 00pa3oMm:

3Hak=1;

3uauenune* = 2" — [3nauenmue|,

20e 3HaueHune™ - snauenue yucia 6 OONOIHUMENIbHOM KOOe,

3HaYeHUE — 0ObIUHOE npedcmasienue 08OULHO20 YUCA.

[TpunHsATO, YTO Mg JHOOOTO TOJIOKUTEIBHOTO YHCIAa JOMOJHHUTEIBHBIN KO
COBMAJACT C TPSAMBIM KOJOM (OOBIYHBIM TIPEACTABICHUEM 4YKCIIa B JIBOMYHOU
MTO3MITHOHHOM CUCTEME CUMCIICHHS ).

Bce omepanuu ¢ 1eNBIMA  YMCTIAaMU  BBITIOJHSIIOTCS B JBOMYHOW CHCTEME
cunciieHns. Vcronp30BaHne JOMOTHUTEIBHOTO KOJIA JJIs MPEACTABICHHS JTBOUYHBIX
YUCENT TIO3BOJISIET TMPOIECCOPY KOPPEKTHO BBIMIONHATH OIEpaAllii  CIOKCHHUS U
BBIYMTAHUS HAa TBONIHOM CyMMAaTOpe.

Jlutepanbl (menble 4YHCIA, MPUCYTCTBYIONIME B IMPOTPaMME) aBTOMATHUCCKH
MIEPEBOJIATCS W3 BHENIHErO0 NPEACTaBiICHUS (ITOCISI0BATCIILHOCTh CHMBOJIOB) BO
BHYTpEHHee (ITOCIIeI0BaTeIbHOCTh OUTOB ABOMYHOIO 11e0r0 uncia). Merox println()
aBTOMATHUYECKU TMpeoOpas3yeT Yuciia U3 BHYTPEHHETO BO BHEIIHEE MPEACTABJICHHE.
Bce npyrue nmpeoOpa3oBaHus BBIOIHIIOTCS MO KOHTPOJIEM MPOTPAMMUCTA.

3anuch 1eJT0YNCJIeHHBIX JIUTEPAIOB B Java-nporpaMmax.

BocbMmeprunbie 3HaUCHHS 0003HAYAIOTCS B Java BEAYIITUM HYJICM.

JlecaTHYHBIC 3HAYCHHSI HE MOTYT UMETh BEIYIIETO HYJIS.
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3nauenue 09, BCTpeueHHOE B MpOorpaMMe, BBI30OBET OMIMOKY KOMIWISATOPA, T.K.
nudpa 9 — BHE BOCbMepUUYHOTro nuamna3zona ot 0 o 7.

[IlecTHaqUaTEpUUHYI0 KOHCTAHTY OO0O3HAYAIOT C BEAYIIMMHU HyJsiMU: OX Wim
0X.

[lenbie auTepaisl co3Ma0T 3HaUeHue Tuna int (32-pa3psgHoe menoe 9nucio).

Korma nutepanpHOe 3HaueHWE Ha3HadaeTcs Dyte- wim  short-mepemenHoi,
OlIMOKAa HE TEHEPUPYETCs, €CIM 3TO 3HAYECHHE HAXOAMUTCS B IMpeaenax Iuara3oHa
LEJIEBOTO TUIIA.

[lenblii TUTEpall MOXKET BCEI/la Ha3HAYaThCS MepeMeHHou tuna long. OnHako,
yTOOBI 3a7aTh MJUHHBIM JUTEpast, HYKHO SIBHO COOONIUTH KOMIWISATOPY, YTO
3HadeHne umeer Tun long. Dto ocymiectBisercs noOaBieHueM cuMBoia Lo (B
BEPXHEM WJIM HUKHEM PETUCTPE).

Hampuwmep, OX7FFFFFFFFFFFFFFFL  wmm 9223372036854775807L — cambrit
OOJIBIIION LIETTOYMCIIEHHBIN JTUTEpall.

Onepannu /151 HeJT0YHCTEHHBIX TUIIOB JAHHBIX.

Apudmernueckue oneparmmun — (+ - * / %) — (cinoxkeHHWe, BBIYUTAHHE
YMHOKEHHE, JIEJICHUE HAle0, BBIYUCIECHUE OCTaTKa OT JeNeHus1). Pe3ynbTaTr 3THX
omnepanmi — [eJI0YUCICHHBIN.

Omnepanuu cpaBHEHUs (WM OTHOMICHHS) — (< > <= >= == =) — (McHbIIE,
0oJIbIlIe, MEHBIIIC WJIM paBHO (He OO0JIbIIe), OOJIBbIINE WIH PAaBHO (HE MEHBIIE), paBHO,
He paBHO). Pe3ynbrar cpaBHeHHss — OyneBckoe 3HaueHue true (ucrtuna) mm false
(J10kb), HanpuMep, 2<3 uMeeT 3HaueHue true, a 2>3 — 3HaueHue false.

[TopaspsiaHble JorMyeckue omnepauudu OyayT paccCMOTpPEHbl B CIEAYIOLIEH
nabopaTopHOit paboTe.

ApudmMernueckre OmNepanuy C IEJIOYUCICHHBIMUA JaHHBIMUA BBITOJHSIOTCS
TOYHO, Oe3 okpyrieHus. [Ipu BBIMOTHEHUU IIEIOYUCICHHOTO JEJICHUs, IpOoOHas
4acTh pe3ysibTaTta oTOpaceiBaeTcs. B

Buny orpannuennoro nuamnasona (tabsmia 4.1), cioxkeHue U BRIYUTAHUE MOTYT
JaTh «IEPEMOJIHEHHE» — pe3yJbTaT, BBIXOAANIMI 3a TpaHULBl JAHarna3oHa.
[lepenonneHue BBITVISIAUT KaK OTPULIATENIBHBIA PE3yNbTaT MPU TOJIOKUTETBHBIX
cllaraeMbIX WJIM KakK TOJIO)KUTEJbHBINA PE3yJIbTaT MPU OTPULATENIbHBIX ClaraeMbIX.
Hamnpumep, eciiu k MakcumanbHOMY mosioxuTenabHoMy int, paBHomy Ox7FFF FFFF,
npuOaBuUTh 1, MOJYUYUTCS HaUMEHbIee 1enoe orpuniareabnoe uuciao 0x8000 0000.
Ecau 3TO0 4uciao cinoxuTh ¢ MakcUMaldbHBIM mojioxkuTeabHbM (0x8000 0000 +
O0x7FFF FFFF), nonyuntcs uncno 0xFFFF FFFF (nBouuHoe npeacTasienue uncia -1
B JIOMOJIHUTENBHOM KOJE), KOTOPOE HA €IUHUILY MEHbIIE HYJIA (JErKO MPOBEPUTH,
mpruOaBuB K HeMy 1).

[Ipu coenuHeHun psima omepamyii B OJHOM BBIPAKEHUHU CIIETYET YYUTHIBATH
MpUOPUTETHl  omepanmii. Tak, apudmeTHdeckue ornepanuu HMEIOT OOJBIIHIA
MIPUOPUTET, YE€M OIEpallMi CIBUTOB M IOPa3psAHbIE ONEpaluy, a OMNepaluu Hal
OJTHUM ONEPAH/IOM HMEIOT OOJBIIUN TPUOPUTET, YEM OIepaluu Haa JIBYyMS
orepaHIaMHu.

[Ipy BbIYKCIIEHUHM 3HAYEHHUS BBIPAXKEHHUS Java aBTOMATUYECKU paCUIUpPSIET
(moBeimaer) Tum kKaxaoro byte- wmm short-omepannma m pesyabrara go int (T.k.
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pE3yNbTaT CIOKEHUS JBYX KOPOTKUX OMEPAHIOB C OAMHAKOBBIMHU 3HAKAMU MOYKET HE
MIOMECTHUTHCS B KOPOTKUH hopmar).
OT0 MOKET BBI3bIBATH IJIOXO PACIO3HABAEMbIE OIIMOKU BO BpEeMsi KOMIIIIALIUU.
Hanpumep, kazanaock Obl, 6J1aronosydHbli Ko

byte b=50;
b=b*2;

BBI30BET OIIMOKY KoMmmIsauuu «Bo3mokHa morepss Tounoctd — Possible loss of
precisiony, T.K. 3Ha4YeHHEe BBIpaKeHHUs D*2 mmeer Tum int, a neneBas nmepemMeHHas b
umeet tun byte. Takas ke omrOka BOSHUKHET M MPU KOMITHJISIMKA CTPOKU Koza int i
= 2L ; (mepeMeHHOM THTA int MpUCBaWBAETCs 3HaUEHUE TUMa long).

BooOmie, korma pa3Mep MEpeMEHHOH ClieBa MEHBIIE, YeM pa3Mep pe3yibTara
crmpaBa, BO3HHKaeT omnbOka «Bo3moxkHa mortepss TouHoct — pPOSsible loss of
precisiony.

JIu1st Ipeo10JIeHHsE ATOM TPYIHOCTH CTh JBa MYTH:

1) yucna nnuHOM 1 OalT XpaHUTH, HATIPUMED, B IIEPEMECHHBIX THIIA int;

2) WCIONBb30BaTh SBHOE MMpeoOpa3oBaHWE THUIA 3HAYCHUS B TMPABOM YacTH

orepaTopa MPUCBAUBAHHUSL:

byte b=50;
b=(byte)(b*2); .

Crnenyetr OTMETUTh, UTO THMN int — Hanbosee yHuBepcaieH U 3PGEeKTUBEH U JI0JDKEH
OBITH UCIIOJIH30BaH I PACUETOB, MHJIEKCAIIMH 3JIEMEHTOB MAaCCHBA WJIA BBITIOJTHEHHUSI
L[EJIOUYHNCIICHHBIX ONIEPALUU.

MokeT moka3aThesi, 4TO UCMosb3oBanue Short wim byte sSKOHOMHUT mamsiTh, HO HET
HUKAKOW rapaHTHH, 4To Java He OyneT BHYTPEHHE TaK WM WHA4Ye PACIIUPATH TH
TUTIBI 10 int, [loMHUTE, 9TO THN ONIpeACIIsIeT MOBeIeHNE, a He pa3Mep. EquHcTBeHHOE
WCKIIFOYCHHE — MAaCCHBBI, TJI€ THI byte TapaHTUPYET MCITOIB30BAHUE TOJHKO OJHOTO
OaiiTa Ha 3JIeMeHT MaccuBa, THN Short Oynet 3abupath 2 Oaiita, a int 4 Gaiita [1].

4.5. IlopsiioK BBINOJIHEHUSI PA0OTHI

1) PaspaboTaiiTe mporpaMMy COTJIaCHO BapHaHTy 3aaaHus (Tabnuma 4.2),

2) O6ocHyiiTe BBIOOP THMA INt 1151 HETOYMCICHHBIX IEPEMEHHBIX.

3) IlpoBenute OTIIAAKy MPOrpaMMbl U HCIBITAHHE HA HECKOJBKUX TECTOBBIX
npuMepax.

4) CpaBHUTE BBIBEJICHHBIC B OKHO TepMHHaIA 3HA4YeHHS a U —a. OObICHUTE
paznuyMs C y4ETOM TMPaBWI TMOJYYEHHUS JIOTOJHUTEIBHOTO  Koja  JJIs
TIOJIOKMTEIIBHBIX U OTPUIIATEIBHBIX urcesl. OnuImmTe B BBIBOJAC K padore. OnummmTe
TAaK)KE€ pas3Iu4us NpH NMPUMCHCHWH B BBIPAXCEHUS NMPEHUKCHOW W TMOCTHUKCHOU
(dbopMbl onepannii ”HKPEMEHTUPOBAHUS U JEKPEMEHTUPOBAHMUSI.
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4.6. BapnaHTbl 3a1aHM i

B xauecTBe MHAMBUIYaILHOTO 3aJaHUs HA Ta0OpaTOPHYIO pabOTy mpeasiaraeTcs
pa3paboTath MpOTpaMMy, JEMOHCTPUPYIOIIYIO BBIIOTHEHUE apUPMETHICCKUX
oTiepalfii HaJ| [eJbIMH YUCIIaMU.

B nporpamme 3amate uenouncneHseie (int) mepemenHbie a, b, C. 3HadYcHHE
MEPEMEHHON C JOJKHO BBIYUCIATHCA MO (QopMmyse, mpuBeleHHOW B Tabmuie 4.2,
BriBecTr Ha 5KpaH B IBOWYHOM, IECTHAALATEPUYHON, BOCBMEPUYHOMN U IECITUIHOU
CUCTEMAX CUMCJIEHMsS 3HAYEHUS IIEPEMEHHBIX a, b U C, a TaKXkKe pe3yJbTaThl
BBINOJIHEHHS OoIlepaluii. -a, a+h, a-b, a*b, a/b, a%b, a++, b--. Hampumep,

a+h=100000000(2)=100(16)= 400(8)=256 (10); .

[TomoOHBII BEIBOM pe3ysibTaTa JUIsl KaXJI0H ONepalii OCYIIECTBUTh OJTHUM BBI30BOM
metoza printf() (s kaxmoit onepanuu CBOM eTMHCTBEHHBIA BBI30B). J{y1s momydeHuMsI
NPEJCTABICHHS JBOUYHOTO YHCIa B BHAE CTpOKHU (String) wmcmonb3yiite (yHKITHEO
toBinaryString(x), ompeacieHHYI0O B OMOJIMOTEYHOM Kjacce Integer, rae X —
apryMeHT Tumna int. 3HaueHue, Bo3BpaliaeMoe JaHHOM (hyHKIMEH, B COOTBETCTBUU C
€ro THIIOM, JIOJDKHO TOJCTaBIAThCS B  Qopmar %32s. IlpencraBmsercs
1eiecoo0pa3HbIM, YTOOBI KaXK0€ BRIPAXKCHHUE B MPOTPAMME BBIUHMCIISIIOCH OJMH a3,
€ro pe3yJIbTaT MPUCBAUBAJICS TIEPEMEHHOM C, a 3aTeM BBIBOJMJICS B OKHO TepMHUHAJIA
B Pa3JIMYHBIX CHCTEMaX CUUCIICHUS.

[Ipumep pparmMeHTa mporpamMmsi:

.c“: a%hb;
System.out.printf ("¢ =a %% b = %32s(2) = %x(16) = %0(8) = %d (10);\n",
Integer.toBinaryString(c), ¢, ¢, ¢);

[Tpumeuanune 1. — B ¢hopmaTHO¥# cTpoke (nepBbiii apryment merona printf()) cumson
% nyOmupyercs, 4ToObl OH BOCHPUHUMAJICS KaK OOBIYHBIA CHMBOJ, a HE Kak
CITy€OHBI CUMBOJI hopmara.

[Ipumeuanne 2. — @yHkiua Integer.toBinaryString(x) omyckaeT Beayuue HyJId B
BO3BpAallla€MOW  CTPOKE  JJII  JKBUBAJIEHTOB  BHYTPEHHErO  MPEACTABICHUS
MOJIOKUTEINIbHBIX YKcen (y MPEe/ICTABICHUN OTPUIIATENIBHBIX YHCEN BEAYIIUX HYJIEH
HET, OOBSCHUTE, TTIOUEMY).

[Ipumeuanue 3. — Ecnu B mporpaMme BBl HCIONB3yEeTe OMEpaTop BHAa C = a++;
(mocrdukcHas Qopma), TO CcHayasia TEPEMEHHON ¢ TPUCBAMBACTCS 3HAYCHUE
MEPEMEHHON @, U TOJBKO IMOTOM 3HAUYEHUE MEPEMEHHOW a yBeJlIuuuBaeTcs Ha 1.
[ToaTOoMy, 4TOOBI BRIBECTH yBEIMYeHHOE Ha 1 (Kak Toro TpedyeT 3ajaHue) 3HAaUCHHE
NepeMEHHOM @, HYKHO UCIOJIb30BaTh NpedUKCHY0O  (QopMy  olepauuu
MHKPEMEHTHUPOBAHUS B OTlepaTope ¢ = ++4a;
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B BbIBOZIE 110 paboTe pe3ynbTaThl BHITOJHEHHS MPOrpaMMbl HY)KHO CPaBHHUTH C
pe3ylbTaTaMi PYyYHBIX pacueToB. Takke CpaBHUTE BBIBEICHHBIE B OKHO TepMHHAalA
3HaueHUsT @ u —a. OObSICHUTE pa3NUuusi C YYETOM TMPaBUI TOTYUCHHUS
JIOTIOJIHUTEBHOTO KOJa ISl TOJIOKUTEIbHBIX U OTPUIATENBHBIX 4YHCEN. YKaXKHUTE
pa3nuuvs B TPUMEHEHWH B BBIPAKCHHUSIX NPePUKCHOW U MOCTHUKCHON (POpMBI
oTepalii ”HKPEMEHTUPOBAHUS U IEKPEMEHTHUPOBAHUSI.

BapuanTs! 3a1anuii npencraBieHsl B Tabmuie 4.2.

Ta6numa 4.2 — BapuaHTbl 3a1aHui

Homep |a b C

BapUaHTa

1 356 725 (b-a)%a+56

2 125 49 (a+b)/b-a+100%b

3 1024 541 a%b*2-b/4

4 986 25 a/(b+20)-253%b

5 1255 345 (a+b)/(b+20)%20

6 236 16 a/b%5+12*b

7 512 48 a/b+(a%b)*2

8 2056 185 (a+2*b)/(a-5*b)%9

9 145 312 a/16+b%16-10*a

10 1345 1200 (a-b)/5+(b-500)%5*3
11 712 256 (b-a+a/4+b*4)%10

12 123 56 a*b-(a+h/2)%7

13 875 298 (a%b-a/b)*20

14 1421 1200 (a-b/2+b%10)*3

15 127 512 a/b*(a-b)%15+25

16 2024 341 -(a/b+a%hb)*5

17 456 1348 (b/a+b%a*3)/10

18 25 354 (a*a-b)%25/2

19 849 315 ((a-b)%b-a/b)*3

20 5 7 (a*a+b*b*b)/10%5

21 15 12 ((a*a-b*b)+1024)%12/3
22 1500 2800 ((b-a2)/10)*((b-a)/10)%20
23 456 1234 (2*a+b/45)*3%14

24 1155 956 ((b-a)*2560%h)/12

25 1024 2048 -2*(a%100+b%200)/5

4. 7. PekoMeHIaIH MO COCTABJIECHHUIO 0TYETA 10 JIa00paTOPHOii padoTe

Otuer JOJDKCH COOTBCTCTBOBATDH Tpe6OBaHI/IHM, H3JIOKCHHBIM B ITYHKTC 28, )41
COACPIKATh pas3aciibl, ICPCUNCIICHHBIC B ITYHKTC 1 JaHHBIX MCTOANMYCCKHUX yKaSaHHﬁ.
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4.9. KoHTpoJsibHbIE BONIPOCHI

1) YUto Takoe nutepan?

2) Kak B mporpamme 3amaTh IEJIOYUCICHHBIC JTUTEPATbl B PA3THYHBIX CHCTEMax
CUUCIICHUS?

3) Kak nonyuuTs npecTaBiieHUe TBOMYHOTO IIEJIOr0 YUCIa B BUJE CTPOKH CUMBOJIOB
(String)?

4) Kakue apudMeTHUYECKHE ONEpalii W ONEPAMH CPABHCHUS TOMYCTHMBI IS
LEJIOYUCIIEHHBIX TUIIOB?

5) Kak BBITTOJIHSACTCS OTeparius [eJIOYNCICHHOTO JACICHUS ?

6) Kak BeImosnHsieTcs onepaiusi, 00o3Hayaemasi CHMBOJIOM %7

7) Uto Taxoe nepeMeHHas? Kak 00bsABIIsETCS IepeMeHHas SJIOUYHNCICHHOTO THIa?

8) Kak 3ayiaTh MIMEHOBaHHYIO KOHCTAHTY II€JIOYMCICHHOTO THIIa?

9) Kakue ommOKM MOTYT BO3HHMKATh HMPHU KOMITHJISIIMHM OIlepaTopa MpHUCBauBaHUA,
HCITOJIB3YIOIIETO TIEPEMEHHBIC W BBIPAKCHUS PA3IMYHBIX MeNbIX THoB? [IpuBenute
IPUMEPHI.

10) Kakoii Tum Oynet y pe3yJsibTaTra BhIPaXEHUs, B KOTOPOM BBITOJIHSIOTCS ONEepaIuu
HaJl IepeMeHHbIMK TuTa short u byte?

11) Kakoif Tum mnOpeanouYTUTETLHO BBIOUPATH JUISI OJMHOYHBIX (HE MAaCCHUBOB)
IEJIOYUCIICHHBIX TIEPEMEHHBIX U MTOYeMYy?

12) BuytpeHHee npeicTaBIeHUE YUCEN:

0 0100111,

11111101,

11111111,

0 0000000 0100111,

111111111111101,

111111111111111,

0 0000000 00000000 00000001 000011100,

1111111111111111 11111111 101011010.

3anuimMTe STU 4YUCIa B JIECITUYHOM, BOCHBMEPUYHOM U IIECTHAAIATCPUYHOU
cucteMax cuucienus. Kakoro onu tumna?

13) HaszoBure MakcuMalbHOE 3HadYeHHE (B IICCTHAIIATCPUYHON CHCTEME
CUMCIIEHHS), KOTOPOE MOXKHO 3amucaTh B IEpeMEHHYI0 Tuma byte, short, int u long.
14) Yemy paBHbI 3HaueHHS Bbipaxkenuii 10<=3, 10!=3, 5>3+1? Kakoro onu tumna?
15) ®parment koza: int a=5; int b=3; f=a<b+1; . Kakoro tuna nepemennas f u yemy
pPaBHO €€ 3HaueHue?
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5. JABOPATOPHAS PABOTA Ne 4. OBPABOTKA YN CJIOBBIX
JAHHBIX BEHIECTBEHHbBIX TUIIOB

5.1. e padoTbI

3aKpCHI/ITI> HaBBIKU OOBSBJICHUS MMCPCMCHHBIX W KOHCTAHT, OCBOUTL OIICpALlMN
1 JaHHBIX BCHICCTBCHHLIX THIIOB, 3dKPCIIMTL HABBIKU IIPUMCHCHHA OIICpPATOpa
IMPpUCBaUBAHUA, HCCIICA0BATH q)OpMaTI)I BHYTPCHHCTO IIPCACTABJICHUA BCIICCTBCHHBIX
YHCCII.

5.2. I[TlocTanoBKa 3a1a4u

1) W3y4uTh TPUHIMIBI XpaHEHUS © OOpPaOOTKM YHCJIOBBIX JJaHHBIX
BEILIECTBEHHBIX THUMNOB (TUIIOB ¢ IUIaBawplie Ttoukod) B Java. Ilposectn
uccienoBanus B okHe koaa Bluel, onucannsie B . 5.5.1 MeTOAMUECKUX yKa3aHUH.

2) V3yuuTh npuMep BBITIOJHCHHUS WHAWBHIYaJIbHOTO 3a/1aHHsl, IPUBEICHHBIA B
n. 5.7 wMeroguveckux ykazaHud. Paszpaborath UM OTIAIUTh MpOrpammy,
JEMOHCTPUPYIOLIYIO BBIIIOJHEHUE ONEpaliid HaJl JAHHBIMU BEIIECTBEHHOIO THUIIA.

3) UccnenoBarh BHYTpEHHEE IMPEACTABICHUE JAaHHBIX BELECTBEHHBIX THUIIOB B
dopmare IEEE-754 s 3HaueHUi, SBISIIONIUXCS PE3yJIbTaTaMH  BBITOJHEHUS
IPOTrPaMMBl.

5.3. BHeaynuTopHasi HoAroTOBKA

Jlns moarotoBku K JabopaTopHOl paboTe clieaqyeT HU3y4YuTh  KpaTKue
TEOPETUYECKUE CBEJICHMS, NPUBEICHHBIE B IYHKTE 5.4 METOAMYECKHX YKA3aHWM.
PexomMenyercs Takxke o3HakoMuThes ¢ [1] (¢.56-58) u [4].

5.4. KpaTkue Teopernuyeckue cBeJeHHs

5.4.1. BemiecTBeHHbIE YHCJIA U COOTBETCTBYIOLIME UM MAallIMHHbIE (OPMATHI

B nmanHoii pabote uccaenyrorcs Tumbl float m double (BeriecTBeHHBIC MaHHBIC
OJIMHAPHOM © JBOWHOW TOYHOCTH), KOTOPbIE€ MPUMEHSIOTCS MJI1 BBINOJHEHUS
UHKEHEPHBIX M HAyYHBIX PACUETOB. XapaKTEPUCTUKU 3TUX THUIOB IMPUBEICHBI B

tabmauue 5.1.

Tabsuua 5.1 — IenoyncneHHble TUIBI TAHHBIX U UX XapaKTEPUCTUKH

Tun 3HaueHue Mo ymonuanuto | Pazmep Min n Max 3HauyeHusa Knacc-
(buTbI) obonouyka
or +/-3.40282347E+38
float IEEE754 | 0.0 32 R0 411 40239846545 Float
nnaB.TYK.
double IEEE754 | 0.0 64 Ot +/-1.79769313486231570E+308 | Double

[0 +/-4.94065645841246544E-324
nnaB.TuK.
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JInsi KakJI0oTo M3 BEIIECTBEHHBIX THUIIOB CYIIECTBYET OMOIMOTEYHBIM Kiacc-
obosouka [1, 2, 5], comepkamuii Mmose3HbIe METOJBI JUIS PabOTHI C JAHHBIMH C
MJIaBaromed TouykoW. HaszBaHWs 3THX KJIAaCCOB MPHUBENCHBI B IIIECTOM CTOJOIE
Tabmuue! 4.1.

Ecnu manHBIe 1O CMBICITY 33a/ladyd MOTYT WMETh NPOOHYIO 4acTh, MPUMEHSIOT
BCIICCTBCHHbIC (CMHOHMM — JCHCTBUTENIbHBIC) JaHHBIC. Java peanusyer
craaaaptaeiii (IEEE-754) nabop THNOB C 1uiaBaromield TOYKOW ¥ COOTBETCTBYIOIINE
orepanuu ¢ HuMU. CymiecTByeT N1Ba BHJAa THIIOB ¢ ruiaBatomeid toukoi float (4
Oaiita) u double (8 0aliToB), KOTOpBIE MPEACTABIAIOT YKCIIA C OJUHAPHON M TBOHHOM
TOYHOCTBIO COOTBETCTBEHHO

Bridop mexnay float u double nmemaroT, mcxoas U3 HEOOXOJAMMOM TOYHOCTH
IPEICTaBIICHUS IAHHBIX.

IIpeacraBiaenne JaHHBIX ¢ IUIABAKOUIEeH TOYKOM B Java.

VY BelecTBEHHOro urciaa X MOXKHO BBIJICIUTh TPU YacTU: 3HAK S, MmaHTucca M u
mopsiok P. 3Hak S yncna X — 3T0 3HAK ero MaHTHCCHl. MaHTHcca M mpeacTaBiseT
co00ll 3Havanlyro 4yacth (LUQpbI) yncaa, HopsAIoK P yka3pIBaeT Ha CKOJIBKO pa3psiioB
BJIEBO (OTpUUATEIBHBIN MOPSAAOK) WM BOPABO (MOJIOKUTEIbHBIA MOPSIOK) HYKHO
MEPEHECTH 3alATyl0 B MaHTHcce M. 3HaueHue BEmECTBEHHOTO 4Yucia X MOXHO
OTPEEIIUTh IO PopmMyJie

X =M*qp,

rae g — OCHOBaAHME CUCTCMbI CUMCIICHUSA, B KOTOpOﬁ npcacTaBjICHO YHUCJIO X.

BGHIGCTBCHHOC YHUCJIO CUUTACTCA HOPMAJIM30BAaHHBIM, CCJIM €TI0 MaHTHUCCA

Lom<1
q H
Hanpumep, y necaTnaHoro yncia X = 327,253=0,327253x 10°

HOpMaJIM30BaHHAsl MaHTHCCA M =0,327253.
CooTtercTBeHHO nopsiiok P =3
Eme npumepsr:

X,, =0,000327253=0,327253x10°°;

M =0,327253 P=-3.

X, =0,000327253=0,327253x10";

M =0,327253 P=-3.

X, =101100,1011=0,1011001011 x 2°;

M =0,1011001011; P =6,

X, =0,00001011001011 = 0,1011001011x 2~*;
M =0,1011001011; P =-4,
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Kak Mbl 3Haem, uwucina mnpenacraBisitorcss B OBM B ABOMYHOM cucCTEME
cuncienns. Ha pucynke 2.1 nu3o0pakeH craHaapTHBINA (hopMaT MpeaCcTaBICHUS YUCEI
¢ maBaromei Toukoit IEEE-754 [4], koTopslii ncmoib3yercs B Java.

w (6uTtos)

- >

1 b (6utos) n (6utoe)
<—>l< -

s | E M
6um 3Haka
(sign bit)
CMeujeHHasi IKCrnoHeHma MaHmucca
(offset exponent) (mantissa)

Pucynok 5.1 — ®opmar IEEE-754

S — Out 3HaKa ymucia: eciau S=0, YUCI0 MOJIOKUTEIBLHOE,
eciau S=1, Yuciao oTpUIaTeIbHOE;
E — cMmenienHbIi mopsiiok (3KCIOHEHTA) IBOUYHOT'O YHCIIA;

b 1) _ 41— 3amaHHOE cMeleHNE SKCTIOHEHTH!  (MO3BOJIAET 3a1aBaTh
TOJBKO TOJOKHUTEIBHYIO SKCIIOHEHTY, T.€. HE BBIACIATH JOMOIHHTENbHBINA ONT IS
€e 3HakKa);

P=E{2 ® V1) — HecMellleHHoe (HacTosIee) 3HAYeHNE TTOPSAIKA;

M — ocTaToKk MaHTHCCHI IBOMYHOTO HOPMAJIM30BAHHOTO YKCIA C TUIaBAIOIEH
TOYKOM.

JIBom4HOE YuCIo ¢ miaBaronieit Toukon coznarenu popmara |IEEE-754 cuurator
HOpMaJu30BaHHBIM, eciu 1<=Mantucca<2. Takas mMaHTHCCa BCerja HaUnHaeTcs ¢ 1.
Her cmbicna XpaHuTh 3Ty €IUWHUIYY B OTBEICHHBIX N Outax. [loaTomy B N Ourax
XpaHAT TOJBKO JPOOHYIO YaCTh — OCTAaTOK OT MaHTUCCHI M (PKOHOMST OJUH OUT
TOYHOCTH).

dopMyna BBIYMCICHHUS ACCATUYHBIX YWCENI C IUIABAIOIIEM TOYKOW, W3 YHCEN,
npejcTaBieHHbIX B cTanaapte IEEE-754:

F=(=1)%2E2""D( 1 . Mm/2")

[IBeToM cpaemaH akmeHT Ha mpubOaBieHHe 1, ¢ KOTOpPOW HAYMHACTCS MaHTHCCA
nar00oro HopManu3oBanHoro uncna (mo Bepcuu |IEEE-754) |, u xotopyio, mo3aromy,
HET CMBICJIa XPaHUTh, PACXOYys Ha HEE OJWH JINITHUHN OUT.
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Jlenenue octatka ot Mantucchl M Ha 2" 0003HauaeT OTpHUIATENbHBIC CTETICHU
JIBOMKH, COOTBETCTBYIOIME BEcaM pa3psanoB M, Hanpumep, 271=1/2

Wutepnperatmu popmara |[EEE-754 nns tuna ¢ ogunapHoit Tounoctsio (float)
Y TUTIA C TBOWHON TOYHOCTHIO (double) mpuBeneHs! Ha pucyHke 2.2.

3aMeTuM, YTO TOYHOCTH MPEACTABICHUS YHCEI OMPENEISIeTCS YHCIOM Pa3psI0B
MaHTHCCHI. YUCIIO pa3psIoB MOpsiiKa ONpeaesieT Juamna3on grcen (tTadnmma 5.1).

Popmart yucna oauHapHoOM TOYHOCTH (single-precision) 32 6uta

22 0

31 30
1 | 8 23 |

F=1)y2" 03 M/27)

®opmart uucna gsonHoun TouyHoctu (double-precision) 64 burta

63 62 51 0

|1| 11 52 I

F =220+ M/2%)

Pucynok 5.2 — Unareprnperanuu ¢popmara IEEE-754 nis Tunos
C OJMHAPHOW U JBOWMHOM TOYHOCTBIO

[Ipumep mpeacTaBieHus BelllecTBEHHOro yucia B ¢opmare float nmpuBeneH Ha
pucCyHKe 2.3.

64+32+16+8+4+2=126 22249214 920
N A

v N ™
S E M2
ofofafa]afa]afa]ofa]a]2]o]o]-- 0
N
Y Y
8 butoB 23 buTa
——
32 buta

Fz(_1)02(126-127)(1+(222+221+220)/223)=
:2'1(1+1/2+1/4+1/8):1,875/220,9375:
=9,375*10™
BellecTBeHHOE YMCIO MOXHO 3anucaTb
cnegywLlum obpasom: +9,375E-1

Pucynok 5.3 — [Ipumep npencraBieHus BEIECTBEHHOTO
yucna B ¢popmare float
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Onepannu Ha/l BelleCTBEHHBIMHU JAHHBIMH.

C BenieCTBEHHBIMU JAHHBIMU MOXHO BBITIOJHSATH OOBIYHBIE apU(METUUECKUE
onepauuu (+ - * /), pe3yabTaT KOTOPBIX — TOXE BellleCTBeHHOe uuciio. CpaBHEHHE
JEUCTBUTEIBHBIX JAHHBIX BBIMOIHAETCS ONepalusIMu <, >, <=, >= == |= (MeHbIIIe,
OoJIBITIe, MEHBINIEC WM PaBHO (HE OOJBINE), OOJBINE WK paBHO (HE MEHBIIE), PaBHO,
He paBHO). CremyeT mposBIATh BHUMATEILHOCTh MPU CPABHEHUU JIEHCTBUTEIIBHBIX
JAHHBIX W JEHUCTBUTEIBHBIX  JIMTEPAJoB  (OMHCAHBI  HWXKE), TOCKOJIBKY
JENUCTBUTEIbHBIC TAHHBIE MPEJCTABISIOTCS C MOTPEUTHOCTHIO.

Kaxxnomy npoctomy Tumy B si3bIke Java COOTBETCTBYET OOBEKTHBIN THIT — Tak
Ha3bIBaeMbIi Kilacc-o0onouka (wrapper class). Kimaccoi-o6onouku (st float u double
sato Float u Double) conmepkaT mosie3Hble U WHTEPECHBIE METOMABI IJIsI MPOBEPOK
CBOMCTB JaHHBIX WJIM JIJIs1 UX MpeoOpa3oBaHus B Apyrue Tuibl. Hampumep, meton

static long doubleToLongBits (double wvalue),
orpeneeHHblld B kKiacce Double, Bo3BpaiaeT npejcraBicHue 3aJaHHOTO 3HAYCHHUS
value tumna double B cootBercTBUM ¢ hopmaTom IEEE-754;

static int floatToIntBits(float value), OIpENcICHHbIN B
kiacce Float Bo3Bpamaer mpejpcraBieHue 3aganHoro 3HadeHus value tuma float B
cootBeTcTBUM ¢ popmarom IEEE-754.

[TogpoOHast undopmalus o Kiiaccax-o00JI0OYKaX MMEETCS B JOKYMEHTAIUU 0
Java.

KoHcTaHTBI — IMTEPasIbI JeHCTBUTEIBLHBIX THIIOB.

Kak MbI ye 3HaeMm, JUTepalibl — 3TO JaHHbIE, 3HAYEHHUE KOTOPBIX IEITUKOM
OTIpENIENISICTCS CaMOM 3aluChi0 ATUX JAHHBIX, T.€. SBISETCS 4YacThIO TEKCTa
MPOTPaAMMBL.

Jlutepanbl ¢ TUTaBaroOlIed TOYKOHW MOTYT OBITh BBIP@XKEHBI B CTaHIAPTHOU (C
(UKCHUPOBAHHBIM YHCJIOM 3HAKOB TIIOCJIE€ JCCATUYHOW TOYKW) WM HAayIHOU
(3KCTIOHEHITHATBHON ) hopMme.

CranmaptHas ¢opMa COCTOMT M3 II€JIOTO KOMIIOHEHTA, 32 KOTOPBIM CIEIyeT
JecATUYHAs TOUKa, a ajiee — ApoOHast KOMIIOHEHTa, Hanpumep, 2.0, 3.14159, 0.25.

Hayunas ¢opma mpeacTaBiieHUs UCTIONB3YET CTaHAapTHBIC 0003HAUCHUS: YHCIIO
C TUIaBaroIel Toukoi (MaHTucca) mioc cydhduke, onpenenstomuii crenedsb 10, Ha
KOTOPYIO JTOJDKHO OBITh YMHOKEHO YHCIIO. JKCIOHEHTa (BO3BEICHHE B CTETICHB)
obo3Hauaercs OykBoi E wmm e (anrnwmiickoro andasuta). 3a HeW cleayer
MOJIOKUTENIPHOE WJIM OTPUIIATEIbHOE YHUCIO — MOPSJAOK cTeneHu. Hampumep, —
6.022E23, 314159E —05, 2e+100.

Hayunast popMa BeliecTBEHHOr0 Yucia NpOMLTIOCTPUPOBaHa Ha pUCYyHKeE 2.4.


http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Double.html#doubleToLongBits(double)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Float.html#floatToIntBits(float)
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-299.505E-2
D

MaHTUCCA NopagokK

10 B cTeneHu

3Ha4yeHuell 1T =mMmaHTucca - 1074
—299.555E-2=-2.99555

Pucynok 5.4 — Hayuynast hoopma npecraBieHus BEIIECTBEHHOTO Yucia

B nmporpamMme Mo>keM BCTPETHTbh, HAIPUMED, CICAYIONTNE CTPOKH:
double a =—299.555E—2;
float b =0.5f;

[To ymon4aHuIo TUTEpalIbl C IUIaBaromel Toukoi Java nmeror double-tounocTs.
YroOs! onpenenuts float-nmurepan, ciaemxyer 100aBUTh B KOHEIl €r0 3alMCH CUMBOJ F
win f. MoxHo Taxke sBHO onpenenuth double-nurepain, nodasnsas D wim d B koHen
€ro 3aIrcu, HO TaKOoe orpezecHue 0y1eT U30bITOUHBIM.

[Ipumepsr:

s tuna float: 3.1415F umum 3.1415f (F unmu f o6o3navaet tun float);
st Tuna double: 3.1415 (B duxcupoBannom ¢opmare) unu 0.314E+1 (B HayuHOM
dopmare), 234.525d (siBHO yka3aH TUI).

Bripakenus.

BripakeHus: mo3BOJISIOT KOMOWHHUPOBATh KOHCTAHTHI, IEPEMEHHBIE U ONEepalluu
JUTSI BBITIOJTHEHUS CIOHBIX BBIYMCIICHUM.

CoeauHeHue B OJHOM BBIP@KEHUU HECKOJIBKUX oOmepanuil TpeOyeT ydera ux
ctapiirHcTBa. [TopsA0K BBIMOIHEHUS ONepalnid B BHIPAKEHUU:

1) BBIpaxkeHUE B KPYTIIBIX CKOOKAX,

2) YMHOXKEHHE U JICIICHHE,

3) ClIOKEHHE 1 BhIUNTAHHUE.

OOBIYHO BBIp@KEHUS — ITO MpaBble YacTH (HOPMYJ TSI BHIYUCICHUS 3HAYCHHM
nepemMeHHbIX. Eciu oneparuio TpedyeTcs BBIMOIHUTE C JAaHHBIMH PA3HOTO pa3mepa
(cm. Tabmuity 2.1) unm trma, To 60s1ee MPOCTOM THUIT ABTOMATUYECKH MTpeoOpaszyeTcs B
OoJiee CIIOXKHBIN (IIETOUYMCICHHBIE TPE0oOPa3yIOTCs B ICUCTBUTEIIbHBIC, MEHBIITUE TIO
pasMmepy mpeoOpasyroTcss B Oonbmume 1o pasmepy). Hampumep, float-mannbie
aBTomaTudecku npeobpasyercs B double, eciiu cknanpiBarotcs ¢ double-ganapiMu. A
npeodpaszoBanue (u3 double Bo float) momKHO yKa3bIBaThCsS MPOTPAMMHUCTOM SIBHO,
T.K. CBSI3aHO C YMEHBIIIEHUEM pa3Mmepa, T.e. C MmoTepeil 3Havamux nudp. Ykazanue
naerca B ¢opme (float)(Beipaxkenue). Hampumep, crnenyromuii gparMeHT Koja

TpeOyeT SIBHOTO MPpeoOpa30BaHUs THUIIA:
double b=2.5;
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float ¢=5.25f;
float a= (float) (b+c); .

OC00EHHOCTH BBINOJTHEHHS ONEPALMIA ¢ IelCTBUTEILHBIMH IAHHLIMH.

Onepauuyu ¢ JEHCTBUTENLHBIMU JAHHBEIMH BBIIOJHSIOTCA C IIOTPEIHOCTBIO.
[Ipupona 5TOM IOrPENIHOCTH CBA3aHA C OTPAHMYEHHBIM KOJHMYECTBOM 3HAYALIMX
(PP MAHTUCCHI U C HEOOXOAMMOCTBIO IIPU BBIIOJHEHUM CJIOKCHHS U BHIYMTAHUS
pasMemiarth paspsagbl ¢ OJMHAKOBBLIM BECOM IPYr IOA APYroM. Paccmorpum
HOSBJICHHE MOTPEIIHOCTH HA JEHCTBHAX C JECATHYHBIMU uMciaMu. [Ipeamnonoxum,
YTO BEJIMYMHA MAHTUCCHI M HE TpeBhIIacT 1, a KOIM4YeCTBO pa3psa0B paBHO 6.

ITycts a=0.523456*102, b=0.746879*102. Torna

a+b = 1.270335*10? ~ 0.127033*10° (coxpaHEHBI TOJHEKO 6 pa3pAmOB).
Bosuukaet norpemnocts, pasaas 0.0000005*102, Ipu caosxkeHuu

al = 0.523456*10* u b=0.746879*102 nomyuum 0,53092479*10*, unu, ocranss
6 smavamux mudp, 0.530924*10% IlorpemHOCTs NPH BBHIIOJHEHHH OIEPALAH
coctasmia 0.00000079*10%,

[Ipy YMHOXKEHHM INECTHPA3PAMHOTO YMCIA HAa HIECTUPA3PAIHOE MOJYdaeTCs
JBEHAIIATUPA3PATHOE YUCIO0, B KOTOPOM CJEAyeT COXPAHMTh TOJILKO CTapiuue 6
paspsIoB.

ITycth cHOBa a=0.523456*102, b=0.746879*10?% . Beruncius

a*b = 0.390958293824*10% u ocrasus 6 paspsanos, moayuum 0.390958*10% T.e.
norpemnocts 0.000000293824*104,

C pocToM  KOJMYeCTBa  apu(PMETHYECKMX  ONEpalUii  MOTPEIIHOCTh
HAKaIUIMBAETCS U MOKET JOCTUYb TAKOW BEJMYUHBI, YTO PE3YJILTAT MOTEPAET CMBICII.
[To>TOMy TpHM PpELIEHMH BBIYUCIMTENBHBIX 3a7ad TJABHOE — He (QopMmyna ajs
BBLIUMCIICHUM, a yMEHHE BLIYHCIMTH 3HAYECHHE C MUHHUMAIBHBIM KOJHYECTBOM

orieparuii, KOHTPOJUPYS MOTPEIIHOCTD.
5.4.2. bubauoreunble MaTeMaTH4eckne pyHkumnu Java

Knacc Math [5] cozepuT GyHKIMH ¢ TUIABAaMOIIEH TOYKOM, KOTOpPHIE
MIPUMEHSIOTCS B anreOpe, reoOMeTpur U TpUroHoMmeTpuu (Tabmuiel 5.2-5.4), a Takxke
HECKOJIbKO YHHUBEpPCAIbHBIX MeToAoB. B Math ompenencHsl gBEe KOHCTAHTBHI THIIA
double: E (npubmmsurensno 2,72) wu Pl (npubmmsurensho 3,14). Kmacc Math
HaxXOJIUTCSA B MakeTe java.lang, KOTOpBI UMIOPTHUPYETCS aBTOMATHYECKA BO BCE
IPOTPaMMBI.



Tabnuia 5.2 — MeTtonbl TpaHCIICHIEHTHBIX (PYHKIIHIA

Mervop

OnucaHne

static double sin(double zarg)

static double cos(double arg)

static double tan(double arg)

static double asin(double arg)

static double acos(double arg)

static double atan(double arg)

Bosepawjaer cuHyc yrna, ykasaHHoro
napameTpoM arg (B paguaHax)

Bosspallaer KoCUHYC yrna, ykasaHHoOro
napameTpoMm arg (B paguaHax)

BoaspallyaeT TaHreHe yrna, ykazaHHoro
napaMeTpom arg (B paguaHax)

Boaepauiaer yron, yei cuxyc
yKa3aH napaMeTpom arg

Boaspauwiaer yron, yeit kocuryc
yKasaH napameTpom arg

Boaspaulaer yron, Yeii TaHreHe
yKasaH napameTpom arg

static double atan2(double x, double y) Bosepaujaer yron, Yeit TaHrenHc

paseH x/y.

Tabnuma 5.3 — MeToabl KCIOHEHITUATBHBIX (DYHKIINUN

MeTtop

Onuncanwne

static double exp {(double arxg)

static double log(double arg)

Boasspauyaer aHaueHue dyHkuUm e

ro norapucma)

norapucmMa 1n(arg)

static double pow(double y,double x) | Boaspawjaerca aHauyeuue creneHu y*

static double sqrt (double arg)

Harpumep, pow (2.0, 2.0}
BosspauiaeTt 8.0

BozgpaliaeT 3HaueHue kaaapartHoro
KOPHA U3 arg (T. e. arg )

(rme e = 2.72, ocHoBaHue HaTypanbHo-

BoaspaiyaeT aHaueHUe HaTypanbHoro |

39
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Tabnuma 5.4 — MeToabl OKpYTISIONUX QYHKIUH

MeTonb

CnncaHne

static int abs(int arg)

static long abs{long arg)
static float abs(float arg)
static double abs{double arg)
atatic double ceil {(double arg)
static double floor (double arg)

static int max(int =, int )

static long max(long x, long y)
static float max(float x, float y)
static double max{double x, double ¥)
static int min{int %, int ¥)

statie long min(long x, long y)
static fleat min{float x, float ¥)
static double min (double x, double y)

static double rint(double arg)
static int round(flocat aryg)

static long round{double arg)

Boaspawlaer aconotHoe aHaueHwe
arg

Boaapauwlaet abconiotHoe aHaveHne
arg

BoaspawaeT abcomoTHoe aHadeHUe
arg

Boaepawiaer abconotHoe aHadeHue
arg

Bosspallaet HaumeHbLeE U2noe
yucno, Bonsiles WNK pagHoe arg

Boaepawaert Haubonsluee Uenoe
YWCNO, MEHBLUS MNK PABHOE arg

BoaspalyaeT makcumym us x 1 y
BoaepaluaeT MaKcuMyM U3 x U y
Boappaluaer MakcuMym U3 xu y
Boappaliaet MakcuMym U3 xu y
BoaspallaeT MUHUMYM U3 xU ¥

Boappawaet Makcumym ua xu y
Boaspawaer Makcumym M3 xu ¥
Bosepaliaer MakcumMym U3 xu v

Boaspawaer Bnukaiiwee uenoe
JHaYeHWe arg

BosepawaeT arg, OKpyriesHbil go
Gnusaiililers Uenoro int-sHaveH|a

Boaspallaer arg, oKpyrnexHelil go
Bnuxaliwero yenoro long-aHayeHus

B nomonHenme k Meromam, TpencTaBIeHHBIM B Tabmmmax 2.2-2.4 B Math

OIIPCACIICHBI CJICAYIOMINC MCTOAbI:

static doubla IEEEremainder (doubla dividend, double divis=or)

gstatic double random()

static double toRadians (doubla angle)
static double toDegrees(doubla angle)

Merton IEEEremainder() Bo3BpamiaeT ocratok oT nenenus dividend/divisor.

Meron random() mpeaHa3Ha4YeH sl MOJYYEHHUS TICEBAOCTYYallHOTO YHCIA W3

npomexyTtka ot 0 go 1.

Merton toRadians() koHBepTHpYET IpasyChl B paJHaHbI.
Meton toDegrees() nepeBOAUT paauaHbl B TPaaycChl.
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5.5. Ilopsinok BINOJIHEHHSI PadOTHI

5.5.1. Paoora B okHe koaa BlueJ

Buumanue! Kaxnoe u3 mepedyuCICHHBIX HUXE 3aJaHUil  JEMOHCTPUPYET
0COOEHHOCTH PA0OTHI C JACUCTBUTENBHBIMU uYMcliaMd B Java. JIMCTUHT (CKpUHIIOT
OKHA KOJa) MJIs KaXJOro 3aJlaHusl JOJKEH OBbITh MpPHUBEJEH B OTYETE IO
nabopaTopHol padoTe. Pe3ynbTaThl BHIOJIHEHHS KaXA0TO 3aJaHUsI UCIIOJIHUTEIBHOM
cucteMoii Java (Imociie uX TIIATEIBHOTO OCMBICIICHHUS!) H COOTBETCTBYIOIINE BBIBOIBI
TaK)Xe JIOJDKHBI OBITh IPUBEACHBI B OTYETE.

1) Habpate B okne koja double a1=2.523, b1=25.23, ¢1=0.2523; . Iloay4uTs
3HauYeHHUs nepeMeHHbix al, bl, cl. Cnenats BeIBOI.

2) HaOpats B okHe koja double a2=-523.428e3; . [Tonyunth 3HaucHUE a2.

3) HabOpatp B okHe koma double a3=523.428e-3; . [lomyuuTh 3HaueHue a3.
CrnenaTh BBIBOJ IO MyHKTaM 2) u 3).

4) BeiBecTn 3HadyeHus nepeMeHHbIXx al, bl, Ccl B OkHO TepMmMHHaIa B
MaTEMATUYCCKOM (l)opMaTe IIpHU IIOMOIIH OIICpaTopa
System.out.printf ("al=%e; b1=%e; cl=%e \n", al, bl, cl); .

5) BeiBecTM 3HayeHUs TMEpeMEHHbIX 82 W a3 B OKHO TepMHHala B

MaremMaTudeckoM gopmarte U GUKCUPOBAHHOM (popMarte mpu MOMOIIY onepaTopa
System.out.printf ("a2 = %e = %14.6f; a3 = %e = %14.6f\n", a2, a2, a3, a3);
Cnenatb BBIBOJ 11O ITyHKTaM 4) u 5).

6) BeecTr B OKHE KOJIa:

final double M=0.25;

M=M+5;

Kaxkoe coobmienue 6ynet BoiaHo u nouemy? Craenatb BHIBOJI.

7) HaGpath B okHE KO/a:

double a4=0.25;

double a5=0.25;

[ToyunTh 3HAUYCHHUS TIEPEMECHHBIX a4 W a5, a 3aTeM — 3HAUYCHHC BBIPAKCHUS
ad==a5. Kakoro ono tumna?

8) Habpathb B OKHE KOJ1a:

double a6=5,1;

double a7=a6+0.1;

[TomyunTs 3HaueHUE BeIpakeHus a/==>5.2. [lonyunts 3HaUeHNE IEPEMEHHOI a7.
[IpokoMMeHTHpOBaTh pe3yibTar. Crenarb BHIBOA MO MyHKTaM 7 U 8.
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9) HabOpaTh B OKHE KoJa:

double a8=25.25;

float a9=25.25f;

[TomyunTh 3Ha4YeHUs] MEpPEMEHHBIX a8 W a9, a 3aTeM — 3HAUYECHUE BBIPAKCHUS
a8==a9.

10) Bectu omnepatopsi:

a8=a8+0.1;

a9=(float) (a9+0.1f);

[TonyunTh 3HaUeHUs] TEpeMEHHBIX a8 W a9, a 3aTeM — 3HAYCHUE BBIPAKCHUS
a8==a9. 3aueMm B MOCJEAHEM OMEpaTope MOTPeOOBANOCh SIBHOE IMpeoOpa3oBaHUE
tumna? Caenaite BbIBOJIBI 0 myHKTaM 9 u 10.

11) BpuucnuTh Kaxaoe W3 TpeX MPUBEICHHBIX HIDKE BBIPAKCHUN IBAXKIbL:
onuH pa3 ¢ tunom double mepemenHoi x, BTopoil pa3 ¢ tunoM float mepemeHHOM X
(4TOOBI HE BO3HMKJA OIIMOKA JBOMHOTO OMpEAeCHUs MEPEMEHHON X, BO BTOPOM
cllydae MOJXKHO HCIIOJIb30BaTh MMs X1 BMecto X). JIJIg OLEHKH IOTPEIIHOCTH
BBIYMCIICHUSI CPaBHUTh pe3ysibTaThbl. B KauecTBe 3HAYEHUS X B3ATh CBOM JICHb
pOXICHHUS, NIEJICHHbIM Ha Mecsal poxaeHus mmmoc 0.1. Bo3BemeHwe B cTeneHb
BBIYUCIISATH MPU MOMOIIY ONIEPAIlUi YMHOXKEHUS.

1. X212 + x3/31+x%/41

[Tpumep:

double x=8.0/11.0;

float x1=(float)(8.0/11.0);
X=XFX[2+X*X* X/ (2*3) +X*X*X*X/(2*3*4)
X1=X1*X1/2+X1*X1*X1/(2*3)+x1*X1*x1*x1/(2*3*4)

2. (x-1)/(x+2.5) + ((x-3)/(x-3.5))?
3. (X+2.5%x2-3.7*x3)/(1.34+2.7x3+5.21*x°)
CnaenaTb BBIBOJI.

12) HaGpatb ¢parmeHT Koaa:

float a=4.0f;

float b=3.5+4;

Kakoe cooOriienue BoifaeT cucreMa u mouemy? McnpasbTe OmmMOKy U MOTy4IHUTE
3nauenue b. Cuemnaiite BBIBOLI.

13) HaGpats dparmeHT koja:

int g=4, h=8;

double z=0.5+g/h;

double g=0.5+4/8;

double s=0.5+4.0/8.0;

[Tonyuure 3nauenus z, q u S. O0bsicHUTE pe3ynbTaThl. CaenaiTe BHIBO/I.

14) Habepute B OKHE KOJia OIEPaToOpBbI:
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System.out.printin (Integer.toBinaryString(Float.floatTolIntBits (0.9375f)));
System.out.printin (Integer.toBinaryString(Float.floatTolntBits (-0.9375f)));
System.out.println (Long.toBinaryString(Double.doubleToLongBits (0.9375)));
System.out.println (Long.toBinaryString(Double.doubleToLongBits (-0.9375)));

Oo6mbsacuute pe3ynbrar. CpaBHuTe C ipeacrapieHuem uncen 0.9375 u -0.9375 B
dopmare [EEE-754 mis tunos float u double, monydennsimM Bpy4nyto.
[IpencraBnenue uncna 0.9375 B popmare IEEE-754 ns tumna float mpuseneno Ha
pucyske 2.3. CnenaiiTe BBIBOIBI.

5.5.2. PazpaGoTrka mnporpaMmbl Ui  BBINOJHEHHUsI  omepamuii ¢
BellleCTBEHHBIMU YHCJIAMH

1) Paspaboraiite aiaropuTM BBIYUCICHHN W TPOrpaMMmy COTJACHO BapUAHTY
3amanus (Tabnumma 5.5).

2) O6ocHylTe BBIOOp THIA JJIs1 BEIIECTBEHHBIX MEPEMEHHBIX.

3) [IlpoBemuTe OTIAaNKy HMPOrpaMMbl M HCIBITAHHE HA 3aJIaHHBIX TECTOBBIX
npuMepax.

5.6. BapuaHTtsl 3aganni

B xadecTBe MHAMBUIYATBLHOTO 33/IaHUS HA TAOOPATOPHYIO pabOTy MpejiaraeTcs
pa3paboTarh MporpaMMy, Peau3yIOIIyI0 BbIUHUCIECHUE 110 (opMysiaM, YKa3aHHBIM B
Tabyiuiie 2.5 B COOTBETCTBHMM C HOMEpOM BapuaHTa. [Ipu cocTaBieHUM BapuUaHTOB
3aJJaHUI UCTIOJIb30BaHbI METOMUCCKUE YKa3aHus [6].

Bapuant 3ananus V HeoO6xoaumo BeMUCIUTh o hopmyne V=N%14,
rae N — HOMep CTyJICHTa B CITUCKE TPYIIITHI.
[Tpumeuanue: ecmu N%14 ==0, o V = 14,

JIns pereHust MoCTaBICHHOW 3a]a4M BBIIIOJIHUTE CJIEIYIOIINE 3TAIIbI.

1) IlpeoOpasyiite GopMyIibl € LIEIbI0O YMEHBIIEHUS KOJUYECTBA ONEpaluid Npu
BBIUMCIICHUAX.  YTNPOIIEHHWE  BO3MOXHO KaKk 32 CYeT  MaTeMaTHYeCKHX
npeoOpa3oBaHUi, TaKk W 3a CYET BBEACHUS JOMOJIHUTEIBHBIX MEPEMEHHBIX IS
COXPaHEHUs 3HAYCHUI BbIpaKEHUH, HEOAHOKPATHO BCTPEUAOIIUXCSI B (popMyJIe.

2) JIns aByX 3aaHHBIX BapHMAHTOB MCXOJHBIX JAHHBIX BBIUYHCIUTE C MOMOLIBIO
KaJIbKYJIATOpa 3HA4YEHUs, ompenensembie (GopMmynaMu (MEepeBEAUTE KaJIbKYJSATOP B
pexxuM paboThl C pajguaHaMy MPU BBIUYUCICHUU TPUTOHOMETPUYECKUX (YHKIU).
[Ipu »>TOM OKa)keTcsi, YTO OAHA Mapa HCXOJHBIX 3HAYEHMH HE BXOJUT B 00JacThb
JOMYCTUMBIX 3HAUEHUH, T.€. MPUBEJET K BOSHUKHOBEHHIO OLINOKH;

3) CocraBbTe aNropuT™ (CXeMy) NporpaMmal.

4) B cOOTBETCTBHHM C aJTOPUTMOM COCTaBbTE MPOTpaMMy Ha si3bIke Java.

5) 3amycTtuTe nporpaMMmy Ha BBIIIOJIHEHHWE IpU OOOMX BapuaHTaX 3HAUYECHUH
BXOJHBIX NepeMeHHBIX. lIpoaHanu3upyiiTe MoJlydeHHbIE pE3yJbTaThl (CPaBHUTE C


http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Float.html#floatToIntBits(float)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Float.html#floatToIntBits(float)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Double.html#doubleToLongBits(double)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Double.html#doubleToLongBits(double)
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pe3yibTaTaMu PAacueTOB Ha KaJbKYJATOPE) M COOOIICHUS HCIOJHUTEIBHOM

cpenpl

Java.
Tabmumma 5.5 — BapuanTs! 3aganmii
[No Tunel nepeMeHHBIX | BapuaHTHI HCX0- 3anaHna
/T HBIX JTaHHBIX
1 a,b, v,z — BemecT- a)a=35,7.b=0.08 oLt +10°
BEHHEIE 6)a=-03.b=15.1 _ sinz —|b 1511
y_c05ﬁ:+]nb' L
2 | a,x,k— BeIecTBEH- z:} x=-3.06: y=3 BT _]“M y+11
HBIe. V — [enad 6) x=0.215: y=-11 RS k= 2
3 | k.x.1-BemecTBeH- |a)x=0.02: m=3 1,1‘i_3.m—3 Sl g
. — 0 = .1 5 — k= 1=
HEIE; 1 — [enag 0) x=-1.5: m=-10 s mice” —
Rl m. n. p-BemecT- |a)m=7/162: r=1 —:inm+rg% 7 +10°
BeHHBIe: I —llemag | 6) m=0.07: 1=-11 | "=€ =In FEN
5 | d. k. z—BemecTtBen- |a)k = -0,12;x=0 21107
= d=In z=eF g kx
HBIE. X — IIeTas 6) k=15 x=-11 216102
6 m, X, z - BemecT- |a)x=1.016: y=11 : z i T
, o i m =sm arclg —— s areig —
BEHHBIE. Y —Ienad | 0) x=-0.2: y=2 < 2 = q
e + 10_3‘ +e ™
B T+nxy
7 | z. X.m — BemecTBeH- | a) x=-0.02: ¢=-3 .2 Tm R =
z=1g 7,m=e
HBIE; ¢ —IIenai 6)x=-1.1; c=2 m+10"
8 K - nenas a)r=0.07: k=6 ~ "COS:/‘H‘+k'10-2 .
r.t.m — BemecTBeH- |0)r=0.63; k=-15 |I= | - JMm=MCosx?
HbI \‘ cos mr+ 7
9 X. Z —TIe7BIe a)x=-4; z=12 Vink +10° =10 —Ink
o e . Ayw =" - = _ = -
m.k — BemecTBeHHaA |[6)x=2: z=-6 > +18x— 40
k=e""cos0.01z
10 X — nenas a)x=12; m=0,51 2 < g
; N T 5 =lg z4+Clg Z, Z=—
- Al X =-7 =-0:05
m. k.z — BemecTtBeH- | 0) X =-7: m= -0.01 S 10° +\jh1 o
HbIE
11| k—nemaa: x.b.n— [a)k=2750x=18.1 sin’n+sinn’ T
BEIISCTBEHHEIE 6) k=-124 x=-0.73 b= |sin ,,| g =l kx—1.6-10°
12| z-—memas:m.r.t— |a)r=0.12 z=10 o B h1|7rr|
BeIlleCTBEHHBIE 0)r=83 z=-116 m= 180(’7C73m- = W
13 | a.b.x.y—Bemect- |a) X=1,625; . y
L. X+——F
BEeHHbIE y=0.825 L e 54+4/x
6) x=-235 y=|a=cos gl—f b=————"—-r
(1)115. 99 ) b |v+x|+/x
14| a.b.x.y—Bemect- |a)x=47.8: y=5.5 i 2 2cos(x—m/6)
BEHHEIE B) X =0: y=2.3 a=e" +ig'x, b=
—+sin’y
x
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5.7. Ilpumep BbINOJIHEHUS NTHAMBUIYAJIbHOTO 32/1aHUS

[TocraHoBKa 3amaun: Berauciuts 3HaueHue a mo gopmye (2.1)
3yl lsin x|
= +
X+ +(x-1) x |y|
s X = 1,241,y =-0,879.

[Tpoananuzupyem hopmyiy (1.4) ¢ 1enbI0 BHISABICHHS BOZMOXHOCTH YIIPOCTUTh
BBIYKCIICHUS. 3HAMEHATEb MEePBOU JPOOU MOKHO YIIPOCTUTH CIECIYIOIIUM 00pa3oM:

2.1)

(x+1)+(x-1)=2x . (2.2)
YtoObl ABaXKIbI HE BRIYUCIIATH |Y|, BBEIeM JAOMOIHUATEIBHYIO ICPEMEHHYIO
b=ly| . (2.3)

Torna ¢ yuetom cooTHoIeHui# (2.2), (2.3) popmyity sl BBIYUCICHUS 3HAYCHUS
NEPEeMEHHOM 8 MOKHO TIepenucaTh CJIEIyIOIIM 00pa3oM:

a_@+|sinx|
2x 4b

AJNTOPUTM BBIYHMCIICHUH OyJeT UMETh BU/I, TOKa3aHHBINA HA pUCYHKE 2.5.
[IpenBapuTenbHbIA pacyeT 3HAYECHUA a C T[OMOIIBI0 KaJIBKYJSITOpa IIpU
3a/IaHHBIX 3HAYCHUSAX X U ) 1acT:
b=0,879; sinx=0,9461
0,9579 10,9461
a= +
2,482 0,9013

=0,3859+1,0497 =1,4357.

Hauaio

x=1,241

Pucynok 5.5 — Cxema ajnroputMa BbIYHCIICHUN
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TekcT nmporpaMMmsbl Ha s3bIKE Java:

public class Lab4 1{
public static void main (String args [ ]) {

double x,y,b,a;
x =1.241,
y =-0.879;

b = Math.abs(y);
a = Math.pow(b, 1.0/ 3.0) / (2 * x) + Math.abs(Math.sin(x)) / Math.pow(b, 1.0 / x);
System.out.printf("x=%.4f; y=%.4f, a=%.4f=%e \n", X, y, a, a);
System.out.printin("3HayeHne nepemeHHoun a B opmaTte IEEE 754: ");
System.out.printf(
" a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));
//Hebonbwoe uccnedosaHue (kak 6ydem npedcmaesieHO ompuuyamesibHOe YUCJI0):
a=-a;
System.out.printin("3HayeHune -a B popmate IEEE 754: ");
System.out.printf(
"-a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));
1}

[Ipumeuanue. Bei3oB metoma System.out.printf("x=%.4f; y=%.4f, a=%.4f=%e \n",
X, ¥, @, a); OCYIIECTBUT BBIBOJ] pe3yJIbTaTa BHIYMCIICHUH (3HAYCHHUE TICPEMEHHOM a) U B
(PMKCUPOBAaHHOM M B Hay4yHOM (popmare (T.K. TOYHOCTU .4 MOXKET HE XBaTUTh IJIA
BBIBOJIa 3Hauanmx uudp pesyabrara, Hanpumep - 0.000000100101. Kpome Toro, nBa
BBIJICJIEHHBIX KUPHBIM HIPU(PTOM BBI30BA TOTO K€ METOJIa MOKaXKyT CUMBOJBLHBIN
DKBUBAJICHT BHYTPCHHEIO NpEICTaBIICHMs 3HaueHWi a W —a B (opmare double
(IEEE-754). 3nauyenust OyayT npeacTaBieHbl B 64 MO3MIMIX (MCIIONIB3yeTcs popMaT
%64s, HO Y MOJIOKUTEILHOTO YKclia MeToI Long.toBinaryString() OmyCTHT BEIyIIHe
HYyJU (B TOM YKCIIE, CAMBOJI HYJISI, COOTBETCTBYIOIINI 3HAKY).

BoobOmie roBops, maker java.ang, B koTopom HaxoauTcs kiaace Math,
UMIIOPTUPYETCS B JaVa-porpaMMbl aBTOMATHUYECKH, HO BO BTOPOM BapHaHTE
HpPOTrPaMMBbI OCYIIECTBIIACTCS SIBHbI MMIIOPT CTaTHYECKMX METOAOB kiacca Math,
YTO MO3BOJIIET HE YKa3bIBATh UMSI KJIacca Mepe/] KaKIbIM METOIOM.

TekcT BTOpOro BapuaHTa TOM K€ MPOrpaMMBbl:

import static java.lang.Math.*;
public class Lab4 2{
public static void main (String args [ ]) {

double x,y,b,a;
X =1.241;
y =-0.879;
b = abs(y);

a=pow(b, 1.0/3.0)/ (2 * x) + abs(sin(x)) / pow(b, 1.0 / x);
System.out.printf("x=%.4f;, y=%.4f;, a=%.4f=%e \n", X, y, a, a);
System.out.printin("3HayeHne nepemeHHon a B popmate IEEE 754: ");



System.out.printf(

" a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));
//Hebonbwoe uccnedosaHue (kak 6ydem npedcmaesieHO ompuuyamesibHOe YUCJI0):

a=-a,

System.out.printin("3HayeHue -a B popmate IEEE 754: ");

System.out.printf(

H}

"-a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));

Pe3ynbTaThl BRINONTHEHUS TPOTPaMMBbI IPUBEACHBI HA PUCYHKE 5.6.

. #% Blue)k Oxro TepmuHana - labd 2

Hactpoiku

x=1,2418; y=-0,8799; a=1,4357=1,435670e+00
|3HaueHue nepemeHHoit a B ¢opmaTe IEEE 754:

| a= [1111111111P118111110001008600101801110100110001811010011010100
\3HaupHue -a B ¢ppmate IEEE 754:
-a=1B1111111111p118111116001020800101081118100110001011010011010100

= |

S

» w (6utos) i
1 b (6uroe) n (6uroe)

- > >
S E M

Pucynox 5.6 — Pe3ynbTaTsl BHIYMCICHUIMA

u opmar JiJIsi UX UHTEPIPETAIIH

3HaYeHue MEePEMEHHON a, MOJYYEHHOE B PE3yJIbTaTE BBIIIOJIHEHHUS MPOrPAMMEI,

COBIIAJIO CO 3HAYCHUCM, PACCUUTAHHBIM IIPHU ITIOMOIIIN KAJIbKYJIATOPA.

Baumanne! Ecnu B mporpamMMe BbI MOJYYWJIM 3HAYEHHE, HE COBMANAIOLIEE C
BallUMU pacyeTaMu (a2 Bbl TOYHO YBEPEHBI, UYTO IMOCUYUTAIM HA KaJIbKYJISTOPE
MPaBUJIbHO), B MPOLECCE OTIAJAKU MPOrpaMMbl PEKOMEHIYETCSl BBIBOJUTH B OKHO
TepMUHAJa BCE MPOMEXKYTOUHbIC PE3YJIbTAaThl BBIUMCICHUN HJii OOHApYKEHUS
JIOTUYECKOM OmMOKM B mporpamme. Hampumep, npu oTiiajike NPUBEICHHOW BBIIIE
mporpamMMbl ObUTa OOHApYXEHa CIEeAyIoas JIOTUYECKasl OIMMOKA: BBIPAXKEHUE IS
BBIYMCIICHUS 3HAYEHHUs @ IEPBOHAYAIIBHO BBITVISAEIO TaK:

Math.pow(b,1.0/3.0)/(2*x)+Math.abs(Math.sin(x))/Math.pow (b, x)

BMECCTO

Math.pow(b,1.0/3.0)/(2*x)+Math.abs(Math.sin(x))/Math.pow(b,1.0/x),

qTO 1 JaBaJio HeﬂpaBHHBHBIﬁ PE3yJIbTAaT.
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Oobs3aTesibHOe TpeOoBaHuWe! B COOTBETCTBYIOIIEM IIYHKTE OTYeTa MO
nabopatopHoil paboTe BBl JOJKHBI MPOAHATM3UPOBATH BBIIAHHBIN MPOTpaMMOi
pesyabrar B (opmare |EEE-754 (u3o0pakeHuwe ¢opmara mpoayOnupoBaHo Ha
pUCYHKE 5.6) MO clieyIoleMy IJIaHy.

1) Kakoe mosrydeHo 3Ha4YeHHME (HOpMaJM30BaHHOE, HEHOpMaim3oBaHHoe, Infinity,
NaN)?
2) ITo xakoii n3 opmMys OyIeT BIYUCIATHCS JECITUIHOE 3HAUCHHUE Yrciia?

a) F=(DS 25T D qmy20)

;
6) F= (=D - 2P0 o :
B) HU IO KaKOH.

3) CKOJIBKO pa3psiioB 3aHUMAET JABOUYHOE MPECTABICHUE PE3yIbTaTa U IOYeMYy?

4) CxonbKo pa3psizioB B ossix S, E, M?

5) YUrto xpanutcs B S, E, M?

6) Kak BbIYUCIUTH UCTUHHOE 3HAYCHHUE MOPSIKA MTOJTYyYSHHOTO Yyncia?

7) Kak BBIYMCINTH UCTUHHOE 3HAYEHHE MAHTUCCHI TIOJyYEHHOTO yucia’?

8) Ilouemy n1BOMYHOE MPEACTABICHUE MOJIOKUTEIBHOIO YUCIIA TPU BBIBOJIE B OKHO
TEPMHUHAJA TOJYYMJIOCh KOpPOYE MPEJCTABICHUS TAKOTO K€, HO OTPHUILATEIHHOIO
gucna?

9) OOGsi3aTenbHO M yKa3bpiBaTh JJIMHY 64 B (opmare aisi BbIBOAA JIBOUYHOIO
HKBHUBAJICHTA OTPHUIIATEIHHOTO 3HAYCHUS?

5.8. PekomeHn1anum no coCTaBJIeHMIO 0TYETA N0 J1a00paTOPHOIi padoTe

OT4eT DOJIKEH COOTBETCTBOBATH TPEOOBAHUSIM, W3JIOKEHHBIM B MyHKTE 2.8, U
coZlepKaTh pa3/eiibl, IEPEYUCIICHHBIE B IYHKTE | JaHHBIX METOAUYECKUX YKA3aHUM.

5.9. KoHTpoJibHbIE BONPOCHI

1) Kakue tumsr Java onpeaensitoT BeneCTBEHHbIE Yncia?

2) Kakoit ¢opmaT ucnonb3yeTcs I BHYTPEHHETO IPEACTaBICHUS BEICCTBEHHBIX
JTaHHBIX? VI3 KaKuX Mojiel COCTOUT 3TOT popmar.

3) Kakoe BeIIeCTBEHHOE YHWCJIO CYMTACTCS HOPMAJIM30BAHHBIM B MaTeMaTHKe, a
kakoe B ¢popmare IEEE-754?

4) Ot yero 3aBUCUT TOYHOCTh NPEACTABIICHUS BEIIECTBEHHBIX yucen B OBM? Or
YEro 3aBUCHUT JIHMANAa30H MPEACTABIICHNS BEIECTBEHHBIX uncesl B OBM?

5) Kakoit u3 hopmatoB obecrieunBaeT OOBIIYI0 TOYHOCTD U JUATIA30H U TIoUeMy?

6) Kak B nporpamme 3aaath nutepai tumna float?

7) Kak 3amate nutepan tumna double?

8) Kak BBITISIUT JACHCTBHTEIIBHOEC YHCJIO, 33a/JlaHHOE B €CTECTBEHHOM dopme (¢
(UKCHPOBAHHBIM YHCIIOM 3HAKOB TOCIIE 3aMATON) U B HAy4YHOU (opme?

9) Kak omnpenenuTh BEUIECTBEHHYI0 NEpeMEHHYI0 B mporpamme? Yem HyXHO
PYKOBOJICTBOBAThCS MPU BHIOOpE €€ Thmna?
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10) Kak onpeaenuTs BelIeCTBEHHYIO KOHCTAHTY B IIporpaMme?

11) Korga B Java-nmporpamMme MOXET BO3HMKHYTH OIIMOKa, CBS3aHHAs C MOTepen
tounoctu? [lpuBenure npumep. [ns yero ucnosb3yercs siBHOE IMpeoOpa3oBaHUE
THUIIA B BBIPAKECHUSX ?

12) OO®bscHUTE, TMMOYEMy BO3HHMKAET W HAKAIDIMBACTCS TIOTPEIIHOCTh TIpHU
BBINOJIHEHUH MAIIMHHBIX PACYETOB C JCWCTBUTEIbHBIMU AaHHBIMU. Kak 3TO Bimser,
B YAaCTHOCTH, Ha PE3yJbTaT OIMEpallid CpaBHEHHS Ha PABEHCTBO (==)
JNEUCTBUTENBHBIX IEPEMEHHBIX.

13) Kakoit Tun ¢ miaBarolieil TOYko oOecreurnBaeT MEHBIIYIO MOTPEIIHOCTh U 32
CYeT yero?

14) Kakue OMOMMOTEUHBIE METOJNBI Bbl MPUMEHUIU JJIA TOJYYEHUS TEKCTOBOIO
HKBUBAJICHTa IMPEJCTaBIICHUs BellecTBeHHOro uuciaa B ¢opmarax [EEE-754 c
OJIMHApPHOW M JBOMHOW TOYHOCTHIO. Kakue OroBOpkM HYXHO CHI€JIaTh IMO-TIOBOJY
MOJIYYEHHOTO MPECTaBICHUS MOJIOXKUTEIbHOr0 uncia? B kakux kinaccax-0000ukax
HAaXOJATCS UCOJIb30BAHHBIE METOBI?

15) B kakom OuUOIMOTEYHOM KJIACCE€ OMPENCICHbl METOMbI JJisi BBIYUCICHUS
MaTeMaTtudeckux QyHkiui? HyXHO JM UMIOPTHUPOBATH B MPOrpaMMy 3TOT Kiacc?
Kaxkue ¢hyHKIMM BBI KCIIONTB30BAIN B CBOEH Mporpamme?
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6. JABOPATOPHAS PABOTA Ne 5. OBPABOTKA JJAHHBIX TUITIA CHAR
N BOOLEAN. YCJIOBHBIE BBIPAYKEHUS. TPOUYHASA YCJIOBHAS
OIIEPAILIMA JAVA

6.1. Hean padoTsl

OcBouth pabory ¢ tumamu boolean u char, Hay4yuThCS MPUMEHSATH METOIbI
kinacca Character s aHaivM3a CHMBOJIOB, HAyYUTHCS COCTAaBJISTH CIIOXHBIC
YCJIOBHBIE BBIPAKEHUSI, U3YUUTh CHUHTAKCUC U HAYUYUTHCA MPUMEHSTH TPOUUYHYIO
YCJIOBHYIO OIlepanuio Java.

6.2. [TocTaHoBKA 3a1a4u

1) O3HakOMUTBbCS C TPUHIMIIAMH XpaHEHUS W OOpaOOTKM CHUMBOJIOB U
JIOTUYECKUX 3HAa4YeHUM B Java, a Takke C NPUHUIUIAMHU [OCTPOEHHS JIOTUYECKUX
BBIPAKCHU M.

2) BINOIHUTH 33JaHHBIC OTIEpAIlMK HaJl JaHHBIMU THIIA Char B OKHE KOJIa.

3) BoeinonHUTb 3a7aHHBIC ONIepaliy HaJl TaHHBIMU THma boolean B okHe kona.

4) Pa3paboTarh ¥ OTIAIUTh MPOTPaMMY, JEMOHCTPHPYIOUIYIO HCIIOIb30BaHUEC
turoB char w boolean, ycrnoBHBIX BBIpOKCHUH, a TaKKe TPOMYHOH YCIOBHOM
orepanuu.

6.3. BHeayauTopHasi NOAT0TOBKA

Jlns moArotoBku K JabopaTopHOl paboTe clieayeT HU3y4yuTh  KpaTKue
TEOPETUYECKHE CBENEHUS, NMPUBEICHHBICE B MyHKTEe 6.4 METOAWYECKUX YKa3aHH.
Pexkomenayercs Takxe o3HakoMuthes ¢ [1] (c.48-50, 52-64), [2, 3].

6.4. KpaTkue TeopeTuyeckue cBeIeHHs
6.4.1. Tun char

Tun char mpeacrasnser koapl cumBosioB Unicode. Koa cumBoia — 3T0 HOMEp
COOTBETCTBYIOIIET0 cuMmBosia B Tabnuiie Unicode. Kop siBrsieTcst 16-OMTOBBIM 1IETBIM
3HaueHueM (0e3 3Haka). JlomomHHUTeNnbHbIE CBeeHus 0 cumBoiax Unicode MOXKHO
MOJTyYnTh, OOpaTUBIIUCH K HTEpHET-pecypcam:

http://www.unicode.org/charts/PDF,

ru.wikipedia.org/wikisagesign.ru./tools/Unicode,

http://www.javaportal.ru/java/articles/ruschars/ruschars.html u ap.

Uucno cuMBOJIOB, KOTOPHIE MOXKHO 3aKOJUPOBATH C MOMOIIBIO 16 OUTOB paBHO
21%=65536 (nuana3zoH 3HaueHU Koga cumBonaa — ot 0 10 65535).

[TpenmyriecTBo Java: Habop cumBojoB Unicode ompenenseT MOJNHBIA HaOOp
MHTEPHAIMOHATLHBIX CHMBOJIOB, KOTOPBIM MOJKET TPEACTABISATh BCE CHMBOJIBI,



http://www.unicode.org/charts/PDF

o1

HAXOJIAIIMECS BO BCEX YCIIOBCUECKUX f3bIKaX. SI3bIK java CcosmaH aiisi pa3padoTKu
anIuieTOB «BCEMUPHOTO MCIOJIb30BaHUS» !

Henocrarok: Mcnons3zoBanue Unicode Heckobko HEAY(HEKTUBHO /IS SI3BIKOB,
MOJO0HBIX AHTIIMHCKOMY, HEMEIKOMY, (PaHITy3CKOMY, YbH CHMBOJIBI MOTYT JIETKO
noMemniaTecs B 8 Ourax. (muata 3a «rio0aabHyt0 MOOMIEHOCTD).

CranmapTtaeiii HaOOp cumBooB, m3BecTHBI Kak ASCIl (Bximrowaer OyKBBI
aHTIIMiicKkoro andasuta, MUGPHI, CUMBOJIBI MyHKTYaIldd, CHEIUATBHBIC CHUMBOJIBI)
pacriojaraeTcss B HWHTepBajie 3HaueHWil koaoB oT O go 127 (kak oObIYHO), a
pacIIMpPeHHBINA BOCBMHUpa3psAaHbIid Ha0op cuMBojioB 1ISO-Latin-1 — B auamaszone ot 0
1o 255.

@®parMeHT KOJOBOW TaONHWIBI, COJEPXKAIIUN KUPWUTMUECKUE CUMBOJIBI
MpuBEJIeH Ha pucyHke 6.1.

040 041 042 043 044 045 046 047 048 049 0D4A 04B 04C D4D 04E 0O4F
o|E|A[P|a|p|e|W|¥|G|IT|K|Y|I|A|I3|Y
| | | e | [ B || | B8 [0 | &
|E|B|C|S|c|é|wiyiq|r|x|yPKd)3|Y
|B|B|T|8|7|h|B|O+ FHIXkATMY
LTI R 8|2 B)8)3 8 4| 4B|58|7
|€ R |®|n || e l€)V] | 5H Tl 5 | £|11) 4
AR AL AR bl A ke ib
of T DK x| u | i |A|V]2PKIL|Y|g|E|O|T

Pucynok 6.1. — ®parmenT tadauisl Unicod ¢ KUPpUTUTHYECKUMU
cuMBoOJIaMu (WwWw.unicode.org)

Tun char B Java 1o cymiecTBy sIBJISIETCS TOAMHOXKECTBOM THIIA int, TOITOMY JJIsI
Tuna char ompejesneHsl LEeJOYUCICHHBIE ONepaluy, HampuMmep, IS JTaHHBIX THUIA
char momyctumo aeicTBue kon =+ 1enoe. B mporpamme mporpaMMHUCT JACHCTBYET C
CUMBOJIaMH, @ KOMITWJIATOP MpeoOpa3yeT 3TH AecTBus B paboTy ¢ kogamu. Creayer
00paTuTh BHUMAHHE, YTO TIPU BBIUUCICHUS BBIPAKEHHS, B KOTOPOM MCHOJIb3YHOTCS
IIEJIOYMCIICHHBIC OTEpaI HaJl CHMBOJAMH, UX KOJbI MPeoOpa3yloTcsi B 3HAYCHUS
tuna int. COOTBETCTBEHHO THUIl 3HAUEHUS TaKOTO BbIpakeHuss — int. Eciam 310
3HAUYCHHUE TPUCBAMBACTCA TEPEMEHHOW THma char, HYXHO WCIOJIb30BaTh SBHOE

npeobpa3oBaHue TUIA, HAIPUMED,
char ch=(char)('A'+'B"); .
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Onepannu cpaBHeHMs] CHMBOJIOB Ha CaMOM JIEJI€ CPAaBHUBAIOT UX KOJbI.

B mporpamMMe MOXHO HCITOJIB30BaTh MIEPEMEHHBIE M JIUTEpasIbl THIa char.

Jlutepan tumna char — 3T0 CUMBOJI, 3aKJIIOYCHHBIN B OJJMHOYHbBIE KaBbIUKU: 'Z', '7',
v+v, v&v’ 'IO', 'qI'u T.II.

CUMBOJI MOXHO 3aJaTh TAaKXe€ €ro KOJAOM (IEJbIM YHCIOM B JECATUYHOU
cucteMe cumciieHus ), Hanpumep char ch=_88;

Hekoropele «cuMBONBY HE WMEIOT Tpaduueckoro wu3olOpaxeHus. Takue
CHMBOJIBI KOIUPYIOTCS 0c000, HanpuMmep, '\N' — HoBast cTpoka, '\r' — BO3BpaT KapeTKH,
\t' — TaOynsanus. HekoTopble CUMBOJIBI UMEIOT CIICIUATBHBIN CMBICI — OJIMHOYHBIC U
JIBOMHBIC KaBBIUKH, CJAMI. JIUTepanabl ATUX CHMBOJIOB 3alUCHIBAIOTCA MPHU MOMOIIH
cuMBoia \ : oaMHOYHAs KaBbluka — '\", nBoiHas kasbruka \"', ciaom — \\'. MoxHO
3a71aTh BOCbMEPUYHBIN MM IIECTHAAATEPUIHBIN KOJ1 cuMBoIa: '\aaa' (He Oosee Tpex
BOCBMEpHUHBIX 1P a) win "\uxxxx' (pPOBHO YETHIPE MICCTHAIATCPUYHBIX IH(PPBI
x). Tako#t croco0 3amaHusi Ha3bIBaeTCs E€SCaPE-Tocie0BaTEbHOCThIO. OCHOBHBIE
escape-TmoceI0BaTeIbHOCTH TTPUBECHBI B Ta0HIE 6.1.

Ta6muma 6.1 — OcHOBHBIEC €SCAPe-TI0CIIeI0BATEIBHOCTH

Escape-nocneposarensHocts | Onncaxne
\ddd Bocbmepuynsii cumson (ddd)
\uxxxx WectHaguarepusimsiit cumson UNICODE (xxxx)
Xt OpuHounan Kaswvka
‘e [eoiinas kaspiuka
\\ ObpatHuii cnaw
\r Boaepar kaperxu
\n Hosan crpoka (MasecTHLI Tax Xe, Kax Nepesos CTPOKW)
\f Mepeson crpanuubl
\t Cumeon rabynauum (Tab)
\b Boaspar Ha oaux cumeon (Backspace)

B mpakTtuke mporpaMMHUpOBaHUS CHUMBOJIBI MPHUHATO JEIUTh HAa KATETOPUH:
OyKkBBI, IU(DPBI, YOPABISIONUE CHUMBOJIBI, MPOOETbHBIE CHUMBOJBI W JPYTHE.
Pazmuuaror Taxke Oosbiie W MajeHbKHE OYKBBI. [IpoBepka TOro, 4TO CHMBOJ
MPUHAIJICKUT OMPEACICHHON KaTeropuu, NPEeIyCMOTpEHa B KIAcce-000J0uKe
Character. Tak, Character.isDigit(x) Bo3Bpaiaer true, eciv X — u(poBoil CUMBOIJI.
Mertop isLetter (x) mpoepsieT, 6ykBa u X. Umetorcst meroast isLetterOrDigit(x) (x —
oykBa wim 1udpa?), isLowerCase(x) (x — manenbkas 6ykBa?), isUpperCase(x) (x —
6osbias 0ykBa?), isSpaceChar(x) (x — mpoben?).

Meton Character.toUpperCase(x) BO3BpaIaceT OOJIBIITYIO OYyKBY,
COOTBETCTBYIOIYI0O OYKBE — 3HAaueHWI0O X (MpoBepbTe B TMaHEIW KOJa:
Character.toUpperCase('x')). Meron Character.toLowerCase(x) comocraBisieT
MaJIEeHbKYIO0 OYKBY, COOTBETCTBYIOINIYIO OYKBE — 3HAYCHUIO X.
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6.4.2. Tun boolean

byneBckuit Tumn B Java — 310 mpocToii THN boolean u kiacc-o6onouka Boolean.
Jlutepanbl Tuna boolean — 3to false u true («ioxw» U «mcTrHAY). K OyineBckomMy

THITy TPUMEHUMBI OIepali cpaBHeHUs (== u !=) u omeparuu OyJIeBOil JIOTHKH
(Tabmnwuma 6.2).

Ta6nuna 6.2 — Onepanuu OyaeBOMH JTOTUKH

O0o3Ha9eHHE Hazsanne
& Jloraveckoe H
(Logical AND)
| Jlormgeckoe HIH
(Logical OR)
A Joradeckoe Hekmodarnmee HJIA
(Logical XOR (exclusive OR))
&& Vkopodennoe H
(Shift-ciruit AND)
Il Yxopoiennoe HTH
(Shift-ciruit OR)
! Jloru4eckoe YyHApHOE OTPHIAHHE
(Logical unary NOT)
?: Tpor4yHAas YCI0BHAS ONEPALHA
(Ternary if-then-else)

3HadeHns] OYJIEBCKOTO THIA TIOMYYalOTCS KaK pPe3ysbTaT apu(pMeTHIecKOro
CpaBHEHHS 3HAYCHHUU JPYTMX THUITOB WM/WiIK Kak pe3ynbrat oneparuii 1 (AND — &),
NJIN (OR — |), Uckmouaromee MJIM (XOR — #), HE (NOT —!). Tab6nuua 6.3
JIEMOHCTPUPYET TpaBWjia BBIMOJHEHUS JITHX ONeEpanuii (aHaJOTUYHBI JEHCTBUAM
ATUX OMepaluii Ha OUTax IENbIX YUCEeN).

Tabnuna 6.3 — [IpaBuia BHIOTHEHUS onepanuii OyaeBoi JIOTUKA

A B A&B AB A"B A
false false false false false true
false true false true true true
true false false true true false
true true true true false false

Kopotkue jorndeckue onepauum (&& u ||).

Kaxk BugHO u3 Tabnuisl 3.4, oqHocumBoIbHas onepanus NI npuBoauTt k true-
pe3yJabTary, Korja onepang A — true, HesaBUCUMO OT Toro, kakoB B. TouyHo Takke
oneparuss U npusoaut x false-pesynprary, korma A — false, HesaBucumo ot Toro,
KakoB B.

Ecnu ucnons3oBath ABy3HauHble PopMbl (&& U ||) BMECTO OHO3HAUHBIX (& U
), Java BooOiie He OyneT BBIMOJIHATH OICHKY IMPAaBOTO OMNEpaHja, €ClIM 3HAUYCHHUEC
BBIPKEHMSI TIOJTHOCTHIO OTPEEISICTCS 3HAYCHUEM JICBOTO OTIepaH/a.
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Hcnonb3oBanre KOPOTKOM (OPMBI CTANIO CTAHIAPTHON MPAKTUKON B OYJIEBCKOM
JIOTUKE, OCTaBJISII BEPCHU C OJWHOYHBIM CHMBOJIOM HCKIIOUUTEIBHO  JIJIS
NOPa3pS/IHBIX OMNEepalili MeJbIMU TUINAMU (XOTS €CThb M HUCKIIOYEHHUS U3 ITOro
MpaBuja).

TunoBoe mnpuMeHeHuEe OYJIEBCKOTO THUIMA W OMNEpaluil ¢ HUM — XpaHEHUe
pE3yNbTaTOB MPOBEPKU CIOXKHBIX ycnoBud. Hampumep, (x>2.0)&(x<5.0) Oyxer
UMETh 3HayeHue true, eciii JEUCTBUTEIIbHOE X YIOBJIETBOPSET HEPABEHCTBY
2.0<x<5.0. Beipaxxenue !(x>2.0) UICTUHHO IJIS T€X K€ X, UTO U BbIpaxkeHue (x < 2.0).

Pe3ynbpTaThl OysneBCKUX onepalruii ¢ KOHCTAaHTaMU U OyJIEBCKON MEPEMEHHOU X:
'true — false, !false — true, x|true — true, x|false — x, x&false — false, x&true —
X.

Tpouunasi ycjioBHasi onepanusi.

B Java ompenenena tpouuHas (¢ Tpemsi omepaH/laMu) yClIOBHas orieparus (?:).
Ee cunrakcuc:

expressionl ? expression2 : expression3

expressionl — BepakeHUe, NMetolee 3HaueHue tumna boolean.

Ecnu oHo true, To BeIumcisieTcs expression2, nnave (ecau expressionl — false),
BBIYHCIISICTCS  eXPression3. Pe3yibraToM YCIOBHOW ONEpaIuu SBISCTCS 3HAUYCHHC
BBIUUCIIIEMOTO  BBIpaXKCHHs. TpeOyeTcs, 4YTOOBI EeXpression2 wu expression3
BO3BpalllaJid 3HAYCHHUE OJTHOTO M TOT'O K€ THIIA, KOTOPBIN He MOXKeT ObITh VOid).

[Ipumep JeMOHCTpUPYET NpENOTBpallleHHe JCJICHUs Ha HyJIb Ojarojaps
MIPUMEHEHHUIO YCIIOBHON OTICPAITHH

ratio = denom==0 ? 0 : num/denom;

YactHoMy ratio mpucBauBaercs 0, ecnu nmenurens denom paBeH HYIIO, H
pe3ynbTaT JIeJICHUS B TPOTUBHOM cClTydae.

6.5. Ilopsinok BbINOJIHEHUS PA0OTHI
6.5.1. PaGora B oxkHe koaa BlueJ ¢ Tunom char

1) OObsiBuTe char-nmepemMeHHyI0 W TIPUCBOMTE €M 3HAYCHHE JUTEpaia —
MaJIeHbKOW JIATUHCKOW OyKBbI, Hampumep, 'Z'. IIpoBepbTe 3HaueHHE MEPEMEHHOM,
HaxkaB Enter.

2) HM3meHuTe 3HA4YEHHE IMEPEMEHHOH, YMEHBIIMB WJIM YBEIUYUB €ro Ha
HEeOO0JIbIIIOE 1IeJI0€ YUCIIO (37€Ch HYKHO HCIIOIb30BaTh sIBHOE MPeoOpa3oBaHue TUIA B
char mist BepakeHHs B TIpaBOM 4YacTW oOleparopa MPUCBAMBAHUS — OOBICHUTE
nouemy). [IpoBepbTe 3HaUCHNE TTIEPEMEHHON B CPOPMYIUPYHTE CBOU BBHIBOJI.

3) HabGepure nocnenoBaTelbHO B OKHE KOJa

Q<F

FQ

A’

'X'==88

Y'=="X'+1

[Ipoananu3upyiiTe 3HAa4Y€HUs, BO3BPAILCHHBIE ONEpaAlMSIMH CpaBHEHUS, U
CHEJIANTE COOTBETCTBYIOIIUE BHIBOJIBI.

4) Tlposepbre padoty meromoB toUpperCase () u toLowerCase(). [dns atoro
BBEJIMTE B ITAHEJIb KOJA CJIEIYIOLIUE ONEPaTOPHIL:
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char al= Character.toUpperCase ('V');

char a2= Character.toUpperCase ('V');

char a3= Character.toLowerCase ('Q’);

char a4= Character.toLowerCase ('q');

[Tociie BBOAA KaKIOro OINeEpaTopa IMPOBEPSUTE 3HAYECHHE COOTBETCTBYIOLICH
nepeMmenHoil. [Ipoananusupyiite pe3ynbrarhl. CAenaiTe BEIBOIBI.

5) TIlposeprre paboty wmeromoB isLetter(), isDigit(), isLetterOrDigit()
(apryMeHTOM METOJOB SIBISETCS CUMBOJ). [l 3TOro BBenUTE B MaHENIH KOAA
CIcayromuc OornepaTophbl:

boolean b1=Character.isLetter(‘A’);

bl=Character.isLetter('9");

bl=Character.isDigit('A");

bl=Character.isDigit('9');

bl= Character. isLetterOrDigit ('9");

b1= Character. isLetterOrDigit (‘A');

bl= Character. isLetterOrDigit ('&");

[Tocme BBOJA KakJIOro orepaTopa IPOBEpsAlTe 3HaueHUE IepeMeHHor bl.
[Ipoananusupyure pe3ynprarbl. CenanTe BhIBOIBI.

6) OHpeI[CJ'H/ITe ACCATUYHBIC W MMCCTHAAUATCPUIHBIC KOAbI MAJICHBKHX M
OoJbIIUX OYKB pyccKoro andaButa, HaOpaB

System.out.printin((int)6yksa); nim

System.out.printf("%x",(int)0ykBa);

nu

System.out.printIn(Integer.toHexString((int)0yksa));

Hampumep,

System.out.println((int)'B");

System.out.printf(*%x\n", (int)'B’);

System.out.printin(Integer.toHexString((int)'B"));

System.out.println((int)'6");

System.out.printf("%x\n", (int)'6");

System.out.printIn(Integer.toHexString((int)'6")); .

Cnenaiite BEIBOIEI.

6.5.2. Padora B okHe koxa BlueJ ¢ Tumom Boolean

1) B nanenu koj1a BBEUTE:
boolean a=false;

boolean g=true;

a::

al=q

a<q

a>(

Cnenaiite BEIBOEI.
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2) B maHenu koma ompeeiUTe YHUCIOBYH) TEPEMEHHYIO X U OYJIEBCKYIO
nepeMeHHyio b. Beraucnure 3Hauenne b = (x>2.0)&(x<5.0) mpu x=2.1. IloBTOpuTe
BBIYHMCIIeHHe npu x=5.3. Beraucoure b = (x>2.0)|(x<5.0) mpu Tex xe 3HAYCHUSIX X.
[IpuBenuTe B oTUETE PE3YJIBTATHI M CICIAHHBIC BBIBOIBI.

3). BBequte OyneBckue repeMeHHble ¢, d, e, f. Beraucoute e mo gpopmysie
e=!(c&d]|true)| (' c|!d) mist Bcex BO3MOXKHBIX 3HAYCHHH ¢ U d.

4) Beraucmute = (!(c|d)==(!c&!d)) mis Bcex BOBMOXKHBIX 3HaUCHUH C U d.

5) CocraBbTe OyJIeBCKOE BBIPAKCHHE, KOTOPOEC HCTUHHO JUISI 3HAYCHHH X,
HaXOJSIIIUXCSI BHYTPH OTMEUCHHBIX MHTEPBATIOB (PHCYHOK 6.2). 3HAUCHHS TPaHMUIL
MHTEPBAJIOB BBIOEPUTE CaMOCTOSTENbHO. [IpoBeppTe B OKHE KOJAa 3HAUYCHHE
BBIPXXCHUS ISl 3HAYCHUH X, HAXOJIIMXCS BHYTPH HHTEPBAIOB U 3a TpEICIaMU
UHTEPBAJIOB.

——— e E— >

Pucynok 6.2. laTepBansl Ha ocu X, B KOTOPBIX BBEIPAKEHHUE
JOJKHO OBITH UCTHHHO

1) CoctaBbTe OYJIEBCKOE BBIPAXKCHHE, HCTHHHOE JJII TOYEK C KOOpJIWHATAMH
(X,y), JIexanux BHYTpH HIpsiMOyrojibHUKa (pucyHOK 6.3). Pacmomnoskenue
npsaMoyrojibHuka Ha Tuiockoctd XOY  BbIOEpUTE  CaMOCTOSITEIBHO.
[IpoBepbTe B OKHE KOJa 3HAYCHUE BBIPAKEHUS I TOYEK, HAXOMSAIIMXCS
BHYTPH MPSMOYTOJIBHUKA U 32 €T0 Mpe/eamMHu.

77

Pucynok 6.3. O651acTe ICTHHHOCTH BBIPaKEHUS

>

[To mynktam 3)-6) npuBeauTE PE3yabTaThI U CACIANTE BHIBOIBI.

6.5.3. PazpaboTka mporpaMmbl Uisi BBINOJHEHUSI ONepaluil ¢ JaHHBIMHU
tuna char u boolean

1) Pa3paboraiiTe mporpaMmy COrjiaCHO BapHaHTy 3afanus (Tabnuia 6.4).

2) IIpoBenuTe OTIAAKY MPOTPaMMbl U MCIIBITAHUE HA JTOCTATOYHOM KOJIMYECTBE
TECTOBBIX TPUMEPOB.

HamomMuuM, dYro mojx TecToM (TECTOBBIM MPUMEPOM) TOHUMAETCsS HaO0p
BXOJIHBIX JIaHHBIX W COOTBETCTBYIOIIHNIA €My HAaOOp BBIXOJHBIX JTAHHBIX MPOTPAMMBI.
[Iporpammuct momkeH pa3paboTaTth i CBOEW MporpamMMbl HAOOp TECTOB,
MIPOBEPSIONIHI BCE BOBMOXKHBIE ClTydau (BETBH) peali3alliy MPOrPaMMBI.
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B nannoit pabote aiig 0osiee MOTHOTO MOHUMAHMS PA3IMUNUNA MEXKIY YCIOBHBIMU
omeparusiMd & U &&, | m || mTpuBeaWTe TECTHI, HE MPOCTO OTIPABIISIOIIHNE
IporpamMmy Mo OAHOMY U3 JIByX BO3MOXHBIX IyTEH, HO €le U JEMOHCTPUPYIOIIHE,
KAaKW€ U3 YYaCTBYIOIIMX B YCIIOBHOM BBIPAKEHUHU OIEpalil OyIyT BBIIOJHSITHCS B
pe3ysibTaTe MPUMEHCHHUS JBY3HAYHBIX && W ||, a kKakue — HEeT (pacCMOTPHUTE BCE
BO3MOKHBIE CIIy4an).

HamoMHuM, 4YTO 3HaueHHE MPABOrO ONEpaH]a JBY3HAYHOW (YKOPOUEHHOMN)
JIOTUYECKOM OIlepalid HE BBIUMCIAETCSA, €CJIM 3HAYEHUE JIEBOTO OllepaHaa
MOJIHOCTBIO OTNPEIETISIET PE3yIbTaT ONepPalIUU.

6.6. BapuaHTsl 3ajaHni

B xauecTBe MHAMBHIYAILHOTO 3aaHUS HA JJaOOpaTOPHYIO pabOTy MpeaiaraeTcs
pa3paboTaTh MPOTPaMMy, BBIUHCISIONIYIO 3HAYCHHE CHMBOJIBHOW TMEPEMEHHOW a B
3aBHCHMMOCTH OT 3HAYCHHH CHMBOJIBHBIX IMepeMeHHbIX ¢ u d. B mporpamme s
MIPUCBOCHUS 3HAYCHUS ITEPEMEHHON a HYKHO HCIO0JIb30BATH TPOUYHYIO YCJIOBHYIO
onepanuio. B okHe TepMuHaia JOKHBI OBITh BHIBEICHBI 3HAUEHHUSI TIEPEMEHHBIX a, C
u d B BHC CUMBOJIOB M B BHJIC KOJOB CUMBOJIOB JIJIsl KQ)KJIOTO TECTOBOIO IpHUMeEpa.
BapuanTs! 3a1aHuii mpuBecHbI B Ta0HIE 6.4.

BapuanT 3ananust V He00X0UMO BBIYUCIUTE IO hopMmyJie

V=N%141=0? N%14: 14,
riae N — HoMep CTy/IeHTa B CIIHCKE TPYTIIIHL.

Tabmuma 6.4 — BapuaHTsl 3a1aHuMA

Ne /i | TlpaBuiio jy1st BBIMKCIICHUS 3HaYEHUS TIEPEMEHHOM a
1 a=c+d, eciu ¢ — nudpa, d — OykBa, wiM ¢ — 3HaK '&';
a=C+2, B IPOTHUBHOM CJIy4ae.
2 a=c—d, ecmu ¢ — OykBa, d — OykBa, c>d;
a=047016, B IPOTUBHOM CJIy4ae.
3 a=c, ecau ¢c='A' wim ¢='F' wu ¢="a' wiam ¢="T ', d — nudpa;
a=d, B IpOTHBHOM cJIy4ae.
4 a=Cc+10, ecnu € — 3Hak '# win '@', d — He OykBa;
a='G', B IpOTHBHOM ClIy4ae.
5 a= Character.toUpperCase(d), ecau ¢="Y"' miu '!", d — OykBa mim nudpa;
a=c, B IPOTHBHOM CITydae.
6 a= Character.toUpperCase(c), eciu ¢="y" miu 'n', d — He 3HaK '%';
a=d, B MPOTHBHOM ClTydae.
7 a=c+20, eciiu ¢c='R' wim 'r', d — He udpa u HEe OyKBa;
a=d,
8 a= Character.toLowerCase(c), ecnu ¢ — OykBa, d — rudpa mim OykBa Wiu
3HaK '*';
a=++d, B MPOTHBHOM CJIy4ae.
9 a= Character.toLowerCase(d), eciu ¢ — riudpa miau 3Hak '$', d — Oyksa;
a=cC,
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[Tponomkenue Tabauipl 6.4

Ne /1 | [IpaBuiio st BEIYMCIICHHS 3HAYEHUS IEPEMEHHOM a
10 a=d—; ecim ¢ ='@', wm ¢ — OykBa, wiu d — He udpa;
a=C—, B MPOTUBHOM CJIy4ae.
11 a="Y', eciu ¢ — OykBa win nudpa, d — He OykBa 1 He MUdpa U He 3HaAK '#';
a='N', B mpoTBHOM ciy4ae.
12 a= Character.toUpperCase(c), eciiu ¢ — OykBa, HO ¢ He SBJIIeTCsA OyKBaMu
'A'unn 'a’, d ='%';
a=d, B IpOTHBHOM cJIy4ae.
13 a=c+d, ecau ¢ — OykBa, Ho He 'R', d — nudpa, HO HE '9';
a='7', B IpOTUBHOM CJIy4ae.
14 a='5', ecnu ¢='9' unu ¢='0'", d — He OykBa u He '#';
a=C++, B IPOTUBHOM CJIy4ae.
6.7. Ilpumep nporpamMmMbl 1 ee TECTUPOBAHUS

Bapuant 3aganus:

a= Character.toUpperCase(d), ectn ¢c='N' niau '@', d — 6ykBa;
a=C, B IIPOTUBHOM CJIy4ac.

CormacHO BapWaHTy 3ajaHus, pa3paboTaeM TepHapHBIN omeparop (omeparop

MIPUCBOCHHUS pe3ysibTaTa, BO3BPAIIaeMOTro TPOMYHOM YCIOBHOM omneparuei):
a=(c=="N"||c=="@") && Character.isLetter(d) ?

Character.toUpperCase(d) : ¢ ;

TekcT mporpammel Ha A3bIKe Java:

public class Lab5 {

public static void main (String[ ] args){
chara,c='N,d="'q"; /Tecm 1
a=(c=='N]|c="@") && Character.isLetter(d) ?

H}

Character.toUpperCase(d) : c;

System.out.printf(

"lMepemeHHas c: 3HayeHune = %c, kog cumsona = %d(10) = %x(16)\n",
c, (int)c, (int)c);

System.out.printf(

"lMepemeHHas d: 3Ha4eHue = %c, kog cumeona = %d(10) = %x(16)\n",
d, (int)d, (int)d);

System.out.printf(

"MepemenHas a: 3HayeHne = %c, kog cumsona = %d(10) = %x(16)\n",
a, (int)a, (int)a);

JInsi TIpOBEpKM MPABUIBHOCTH COCTABJICHUS YCJIOBHOTO BBIPAKEHUS TPOUYHOU
YCJIIOBHOW OTEpaIlyy, MporpaMMa JOJDKHA OBITh MPOTECTUPOBAHA HA HECKOJIBKUX

TCCTOBBIX IpUMEpax € COOTBCTCTBYIOIIMM aHAJIM30M PC3yJibTaTa. B IMPHUBCACHHOM

TEKCTE IIPOrpaMMbl MCIIOJIb3YETCs IEPBBIM TECTOBBIN ITPUMED:

c='N,d='q"; /Tecm1.
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Pe3ynbTaT BbINOJIIHEHUS POTPAMMBI IIPUBEICH HA PUCYHKE 6.4.

# at

<& Bluel: Okro TepmuHana - labd =DREN X

Hactpoiiku

MepeMmeHHaAa c: 3Havenue = N, kKog cuMmBoOna
MepeMmeHHaa d: 3HayeHue = g, KOO CUMMBONa
MepeMmeHHaA a: 3Havenue = (, KOO CUMMBONa

78(10) = 4e(16)
113(18) = 71(16)
81(10) = 51(16)

PucyHnok 6.4 — Pe3ynbTar BHIIIOTHEHHUS IPOrPaMMbl Ha TecTe 1

Ananms pe3yibprara Ha Tecte 1:

JIns1 mostydyeHHsl 3HAaU€HUS YCJIOBHOI'O BBIPAKCHUS BBIUMCIISIIOTCS 3HAYCHUS
orieparui, BbIJCICHHBIX JXUPHBIM MIPU(TOM (OTBETHTE, IOUEMY TOJIBKO OHH).

Peanm3zanust mporpaMmbl  OCYIISCTBIISCTCS IO IIEpBOMY TNyTH (eciu
YCJIIOBHOE BBIPKEHUE UCTHUHHO).

JUis mosiydeHus pe3ysibTaTOB padOThl MpPOrpamMMbl Ha CIEIYIOIIUX TECTax
PEKOMEHIyeTCSI BHOCHTh B HCXOJHBIA KOJI TMPOTPAMMBI  COOTBETCTBYIOIIHE
M3MEHEHHs, TIePEKOMITUIUPOBATh W 3aIyCKaTh MPOrpaMMy 3aHOBO. B ciemyroreit
(mecToit) mabopaTtopHoOi paboTe Mbl HAYUYUMCSI BBOJUTH 3HAYCHUSI BXOJIHBIX JTAHHBIX
B IIPOIIECCE BBHIMOJIHEHUS IPOTPaMMBbI ¢ TOMOIIBI0 OMOIMOTEYHOTO Kiacca Scanner.

Pe3ynbTaT BEINONHEHUS IPOTPaMMBbI HAa TECTE 2 NMPUBEACH HA PUCYHKE 6.5.

public class Lab5 {
public static void main (String[ ] args){
chara,c="'@',d="'q"; /Tecm 2
a=(c=='N']|c=="@") && Character.isLetter(d) ?
Character.toUpperCase(d) : ¢ ;

<4 Blue): Oxxo Tepmunana - labs =R X

Hactpoiiku

HEDEHEHHEH C: 3HavenHue = @, kop cumBona
HEDEHEHHEH d: 3HadveHue q, KOO CWMMBONa
HEDEHEHHEH a: 3Havenuve = (, koA cvMBONa

64(10) = 48(16)
113(10) = 71(16)
81(10) = 51(16)

Pucynok 6.5 — Pe3ynbpTaT BBIIIOJIHEHUS! IPOTPAMMBI Ha TECTE 2
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AHanus pe3yiabTaTta Ha TECTE 2:
JIns monmydeHusi 3HAYEHUsI YCJIOBHOTO BBIPAKEHHS BBIUMCISIOTCA 3HAYCHHS
OTIepalliii, BBIICIICHHBIX JKUPHBIM MIPUGTOM (OTBETHTE, TOYEMY TOJBKO OHH).

Peanuzamust mporpaMMbl OCYIIECTBISICTCS MO MEPBOMY MYTH (€CIHM YCIOBHOE
BBIPQ)KEHHE UCTUHHO).

Pe3ynpTaT BBINOJHEHUS IPOrpaMMBbl Ha TECTE 3 IPUBEICH HA PUCYHKE 6.6.

public class Lab5 {
public static void main (String[ ] args){
chara,c=#,d='q"; /Tecm 3
a=(c =='N'||c =='@") && Character.isLetter(d) ?
Character.toUpperCase(d) : c;

4K Blue): Okno TepMunana - lab3 =Aa2N X

Hactporiu
HEDEHEHHEH C: 3Hadyenue = #, Kon cuMmBONa

HEDEHEHHEH d: 3HadeHue = q, Koa CHMMBONa
HEDEHEHHBH a: 3HavenHue = #, Koa cumBona

35(18) = 23(16)
113(10) = 71(16)
35(10) = 23(16)

Pucynok 6.6 — Pe3ynbpTaT BBIIIOIHEHUSI TPOrPaMMBbI Ha TECTE 3

AHaJIM3 pe3yJIbTaTa Ha TECTE 3:
JIJis moydeHHs] 3HAYCHHS YCJIOBHOTO BBIPAKEHHUS BBIUYMCIISIOTCS 3HAYCHUS
orepariuii, BEIICICHHBIX JKUPHBIM MIPU(TOM (OTBETHTE, MOYEMY UMCHHO OHH).

Peanuzanusi mporpamMmbl OCYIIECTBISIETCS IO BTOPOMY TYTH (€CIIH YCIOBHOE
BBIPAKEHUE JI0KHO).

Pe3ynbTaT BBINOJIHEHUS IPOTPAMMbI Ha TECTE 3 MPUBEAECH HA PUCYHKE 6.7.

public class Lab5 {
public static void main (String[ ] args){
chara,c='N,d="&"; /Tecm4
a=(c=='N"||c=="@") && Character.isLetter(d) ?
Character.toUpperCase(d) : c ;

)
<& Blue): OxHo TepmuHana - lab3 {‘:' [5] ﬁl
Hactpoiki
MepemeHHaa c¢: 3Hadenne = N, Kopg cwmsona = 78(18) = 4e(16
MepemeHHaa d: 3Hadyenwe = &, Kop cwmsona = 38(18) = 26(16
lNepeMeHHasd a: 3Hadenue = N, kon cumeona = 78(18) = 4e(16

", s

PucyHnox 6.6 — Pe3ynbTar BeINOIHEHUS TPOrpaMMbl Ha TecTe 4
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Amnanus pe3ynbraTta Ha Tecte 4:

Jlisg momydeHus] 3HAYEHHUS] YCJIOBHOTO BBIPAKEHUS BBIUUCISIOTCS 3HAYCHUS
oTiepaluii, BEIICIEHHBIX )KUPHBIM HIPU(TOM (OTBETHTE, TOUEMY TOJIBKO OHH).

Peanuzamus mporpaMMbl OCYIIECTBIIIETCS 110 BTOPOMY MYTH (€CIHM YCIOBHOE
BBIPAKEHHE JIOKHO).

Pe3ynbTarhl BHIMOIHEHUS MPOTPAaMMbl HA BCEX TECTOBBIX MPHMEpPaxX COBIAJIH C
O’KH/1Ia€MBIMH, YTO MO3BOJISIET CAENATh BHIBOJ O €€ pab0TOCIIOCOOHOCTH.

6.8. PexoMeH1aMu 10 COCTABJIEHUIO 0TYETA MO JIAa00paTOPHOIi padoTe

OT4eT MOJIKEH COOTBETCTBOBATH TPEOOBAHUSIM, M3JIOKEHHBIM B MyHKTE 2.8, U
CoZlepKaTh pa3/eiibl, IEPEYUCIICHHBIC B IYHKTE | JaHHBIX METOAUYECKUX YKA3aHUM.

B nononHeHue K paszaenam oT4eTa, IPEICTAaBICHHBIM B IyHKTE 1, onummTe Bce
HCCIIEIOBaHUsI, KOTOpPBIE BBl MPOBEIU B OKHE KoAa (1. 6.5.1, m. 6.5.2) u caenanHble
BAMH BBIBO/IBI.

B 3aganum 6.5.3 0co00e BHMMaHHe HYKHO yIeJUTHh pa3iaeiy 5) — TeCTOBBIC
pUMEPBl M PE3ysbTaTbl HX 00paboTkM BpyuHyto. Pa3padorath TecThl IJIA
NpoBepKH  PadOTOCHOCOOHOCTH  BCeX BO3MOKHBIX JIHHUIA  TOBeJeHUS
MPOrpamMmblI.

6.9. KoHTpo/ibHbIE BONPOCHI

1) Anst yero ucnosb3yercs tun char. Ckonbko OUTOB 3aHMMAeT 3HAYEHHE THUIIA
char?

2) Uto Takoe Unicode? Kakx mnpencraBisercs cumBon B Java? CKOJIBKO
CUMBOJIOB MOKHO MPEICTABUTh COOTBETCTBYIOUIUM 00pazoM?

3) Kak Mo0XHO 3aiaTh CHMBOJBHBIN JuTepan B mporpamme? HazoBute 3
criocooa.

4) Kak BbIBECTH KOJ CUMBOJIA?

5) Kakue omeparum omnpenenensl s tuna char? IlpuBenure B KadecTBe
npruMepa y4acToK Koja, TpeOyroluii sBHOro mpeoOpa3oBanus tuma char B int u Int
B Char.

6) Ilo xakoMy NPUHIUITY BBIMOJIHSIETCS CpPaBHEHUE CHUMBOJIOB? UeMy paBHBI
3HaueHud Beipaxkenuit 'A'<D' | 'C>F' |, '9'<'A'. Kakoro onu tumna?

7) C KakuMu METOAAaMH, pEANM3YIOIUMH (YHKUIMKA HaJ CHUMBOJAMU U
omnpeneneHHbIMM B Kiacce-o0osiouke Character, Bbl TNO3HAKOMUJIUCh B  XOJ€
BBINIOJIHEHUS JTaHHOM JabopaTopHOM paboThI? 3HAUYeHUsS] KaKUX THUIIOB OHHU
BO3BpAIAlOT?

8) Musa dvero wucnonszyercs Tun boolean? Kakoit kiacc o0osiouka emy
COOTBETCTBYET B Java?

9) Kakue 3HaueHus MOXET MPUHUMATH TUIT boolean?

10) Yemy paBHBI 3HaU€HUA BhIpakenuii 2>5 ,  3<10 ?

11) Kakue onepanuu orpeneneHsl Ui JaHHbIX Jiorndeckoro tuma (boolean)?

12) HazoBute nmpaBuiia BHIMOIHEHUS ONlepaliuii OyIeBOM JOTHKH.
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13) B uem cocTouT 0COOCHHOCTD BBIMOTHEHUS] YKOPOUYEHHBIX onepauuin
&&u || ?

14) Yto u3 cedst mpeacTaBiIsieT yCIOBHOE BhIPAKEHUE?

15) IlpuBenure mpuMep CIOKHOTO YCIOBHOTO BbIpaxeHus. Uemy paBHO €ro
3HaueHue?

16) OOBsICHUTE CHHTaKCHUC TPOUYHOM ycioBHOM onepanuu. [IpuBenute mpumep.
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