1. Cneumanusauma: gaHHblie U PYHKLUU

JKpaH

CnoBa

Tutyn

MNepenaéM K NHTEPECHOMY: YTO MOXHO XPaHUTb B O)KaBe, Kak OHO Tam
XPaHUTCS, M Kak 3TUM MaHUMNYIMPOBaThb

Ha npownom ypo-
Ke

Ha npownom ypoke Mbl KOPOTKO NOroBOpuan 06 nctopmm n npuumnHax
BO3HMKHOBEHMS A3blKa AYKaBa, BCKOJIb3b NOCMOTPENN HAa MHCTPYMEH-
Tapuii, KOTOPbIMA MO3BOMINT HaM MMCaTb Ha A)aBa M NosyyYatb pesysb-
TaT, NOBEPXHOCTHO M3YUYMAUT UHTEpPdEenc KOMaHAHOM CTPOKKU, Hayun-
NIMCb CTPEMUTENbHO CO3[aBaThb AOBOJIbHO CUMMATUYHYI AOKYMEHTa-
LLMIO K CBOEMY KOAY M MOCMOTPESIN Ha TO KaK MOXHO aBTOMAaTM3MPOBaTb
PYYHY0 paboTy Npy KOMNUASILLUM CBOUX MPOEKTOB.

Ha atoi nekuum

ByneT paccMoTpeH 6a30Bbili (PyHKLUMOHAN A3blKa, TO €CTb OCHOBHAas
BCTpOeHHasa PyHKLUMOHANbHOCTb, Takas Kak MaTeMaTuyeckue onepaTo-
Pbl, YCNOBUS, UMKbl, BUHapPHbIe onepaTopsbl. [lanee cnocobbl XxpaHeHus
N NpeacTaBneHns JaHHblX B Java, U B KOHLLEe crnocobbl MaHMMyNaLUnm
OaHHbIMU, TO eCTb yHKUMM (B TepMMHAX A3blKa HasblBatoLLMECS MeTo-
JamMm)

Cnanp,

XpaHeHue faHHbIX B Java oCyLLecTBNSeTCs NPUBbIYHBIM 419 NPorpam-
MUCTa 06pa3oM: B nepeMeHHbIX U KOHCTaHTax, XenaTteflbHO MMeHOBaH-
HbIX, HO 06 3TOM M03Xe, ANA HaYyana NnoroBop1MM 0 TOM, Kakue BoobLle
6bIBaAOT A3bIKM OTHOCUTENIbHO TUMOB U COBCTBEHHO TUMbI.

NTakK, 93bIk1 NPOrpaMMmnpoBaHuns HGbIBalOT TUNU3MPOBAHHBIMU U HETU-
nu3npoBaHHbIMK (BecTnoBbiMM). PO HETUNU3MPOBAHHbIE A3bIKW Mbl
MHOFO roBOpPUTb He ByaeM, OHM He NPeACTaBNAAT MHTepeca He TONbKO
ONA A)KaBa NporpamMMuUCTOB, HO U B LESIOM, B COBPEMEHHOM Mporpam-
MUPOBAHUN.

MNepdgokapTta

OTcyTCTBME TMMM3ALUN B OCHOBHOM MpUCyLLe Ype3BblYaliHO CTapbiM
M HU3KOYPOBHEBBIM fi3blKaM MPOrpaMMmnpoBaHus, Hanpumep, Forth u
HeKkoTopbiM acceMbnepaM. Bce faHHble B TaKMX S3blKax CUMTAOTCS Le-
noykamm 6UT NPON3BONBHOM ONIMHBI U, KaK cnenyeT n3 HasBaHWs, He
nenaTtcs Ha Tunbl. PaboTa ¢ HUMKM YacTo TpyAHee, U NpU YTEHUN Kopa
He Bcerga siCHO, 0 KakoM Turne nepeMeHHon uaeT pedb. Mpu 3Tom va-
cTo 6e3TnnoBble 93blkM paboTatoT bbiCcTpee TUNM3NPOBAHHbIX, HO OMK-
CbiBaTb C UX MOMOLLbO HObLLME NPOEKTHI CO C/IOXKHbIMY B3aUMOCBA3S-
MW LOBOJSIbHO YTOMUTESNbHO




JKpaH

CnoBa

Java aBnaeTcs
A3bIKOM CO CTpO-
rom (Tak>xe MOXKHO
BCTPETUTb  Tep-
MUH <CUJIbHOW»)
SIBHOM cTaTuue-
CKOM Tnu3saumnemn

YTO 3TO 3HAUUT?

CTaTnyeckas TMNM3aumsa 03HaYaeT, YTO Y KaXKA0N NepeMeHHOM AOMKEH
6bITb TUM U Mbl 3TOT TUM NOMEHATb HE MOXEM. ITOMY CBOMCTBY NPOTU-
BOMOCTaBNseTCa AMHaMU4ecKaa TUNM3aLns, rae Mbl MOXXeM Ha3HaunTb
NepeMeHHOM CHavyana oguH T1M, MOTOM 3aMEHUTb Ha ApYyrown;

TepMUH 9BHasA TUNU3aLMsa FTOBOPUT HAM O TOM, YTO MpPWU CO34aHMN Ne-
PEMEHHOM Mbl O,0MKHbI e 0693aTeNlbHO NPUCBOUTbL KAKOM-TO TUM, SIBHO
HanucaB 3TO B KOAe. bbiBaOT 93bIKK C HEABHOM TUNKN3ALMEN, HANPUMED,
Python, TaM MOXHO Kak yKasaTb TWM, TaK ero 1 He yKasblBaTb, A3blK CaM
nonpobyen No KOHTEKCTY A0rafaTbCsl, YTO Bbl UMENU BBUAY;

Ctporasa (Mnu nHave cunbHas) TUNM3aLmMa O3HAYaeT, YTO HEBO3MOXHO
CMelunBaTb Pa3HOTUMHbIE JaHHble. TyT eCTb HEKOTOpas OroBopKa, O KO-
TOPOW Mbl MOrOBOPUM MO3Xe, HO C (DOPMasibHOM TOYKWN 3PEHUSA A3bIK
OXXaBa - 3TO A3blK CO CTpPOron Tvnulaumnen. C apyrom CTOPOHbI, Cylle-
cTByeT JavaScript, B KOTOPOM 3anuchb 2 + true BblgacT pe3ynbraT 3.

Tabnuua «Oc-
HOBHble TUMbI
JaHHbIX»

Bce pnaHHble B Java 0enaTcs Ha ABe OCHOBHblE KaTeropun: NPUMUTUB-
Hble U CCbINOYHble. YTOOblI OTNPaBUTb Ha XPaHEHWe KakKue-TO OdaHHble
MCNONb3yeTcs onepaTtop MpPUCBaMBaAHMSA, KOTOPbIM BaM BCEM XOPOLLO
3HaKOM.

[ymato, He NUWHKUM ByaeT HaNOMHUTb, YTO NPUCBAaBMBaHWE B NPOrpam-
MMUPOBAHMM - 3TO HE TOXEe caMoe, YTO MaTeMaTM4YeCKOe PaBEHCTBO, a
NOMIHOLEeHHasa onepauus. BCe NpMcBanBaHusa BCcerga nponcxogaT cnpa-
Ba HasfieBo, TO eCTb CHavasa BblYMCNAETCS npaBas 4acTb, a NOTOM pe-
3yNnbTaT BblUMCNEHNIN NPUCBaMBaETCs NeBon. IMEHHO NO3TOMY B JIEBOW
4YacTu He MOXeT BbITb HUKAKM3 BbIYMCNEHN.

MPUMUTUBHBIX BCErO BOCEMb U 3TO, HABEPHOE, NepBoe, YTO CnpalnBa-
0T Ha A)KYHNOPCKOM cobecenoBaHnK, 3T0 6aNT, LWOPT, UHT, JIOHT, ANIOYT,
[abn, yap n 6ynuH. Kak Bbl MOXETE 3aMeTUTb B 3TOM Tabnuue, WwecTb 13
BOCbMM TUMOB MMEET AMana3oH 3HaYeHMn, a 3HAUNT OCHOBHOE UX OT/IN-
ume B 06bEMe 3aHMMaeMon namaTu. Ha camoMm gene y gabna v cnoyta
TOXe eCTb Anana3oHbl, MPOCTO OHW 3aK1O4YaTCSA B APYrOM U UX A,0BOJb-
HO CNOXHO 0TobpasnTb B NpocTon Tabnnye. YTo 3HayaT 3Tn gManasoHbl?
OHM 3HAuar, YTO eC/IX Mbl NOMbITAEMCSHA MOSIOXUTb B NEPEMEHHYIO MEHb-
lero TMna Kakoe-To bonbliee 3HaYeHne, NPOU3ONOET HENPUSATHOCTD,
KOTOpasi HOCUT Ha3BaHWUe «MepenoHeHNE NePEMEHHON»,
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nepenosiHeHne
nepemMeHHOn ecnu
npesbl yMewT B
KK, HY>XHa
BOAQ, NbloLLascs B
nepenosiHeHHbIN
CTaKaH

NHTepecHoe siBNeHne, pacCMOTPEB €ro Mbl PAaCCMOTPUM OfHM U3 ca-
MbIX TPYOHOYNOBUMbIX OLWIMOOK B MporpamMMax, HanmcaHHbIX Ha CTpo-
ro TUNM3NPOBAHHbIX A3blkax. C nepenosiIHeHNeM NepeMeHHbIX ecTb 0f-
Ha HENPUATHOCTb: UX HE PaCNO3HAET KoMnunaTop. NTak, nepenonHeHne
NepeMeHHOM - 3TO CUTYaLLUS, B KOTOPOW Kak 1 Bbly10 TONTbKO YTO CKa3aHo,
Mbl MblTaeMCs NONOXUTb Bonbluee 3HaUeHNe B NepeMeHHy0 MeHblue-
ro TMMa. YeM MMEHHO YpeBaTo NepenosHeHNe NepemMeHHoN nerye noka-
3aTb Ha npumepe (TyT 3abaBHO byaeT BCTaBMUTb B Cnang napy-TPonKy
KapTUHOK M3 BOT 3TOr0 OMMCAHMSA PacCiefoBaHUs KPYLEHUS pakeThbl
n3-3a nepenonHeHns nepemeHHon https://habr.com/ru/company/pvs-
studio/blog/306748/)

Nanskopg,

€eCn Mbl CO34aOMM MEepPeMEeHHY0 CkaxkeM 6anT, AnManasoH KOTOporo
oT -128 no +127, n NpUCBOMM 3TON NEPEMEHHOWN 3HAYEHME, CKAXKEM,
200, yTo NPON30MAET? NPABUISIbHO, NEPENOSIHEHMNE, KaK €CNM NONbITaTb-
CS BNNTb NaKeT MOJIOKa B HANEPCTOK, HO KaKOe TaM B Hallen nepemMeH-
HOWM OCTaHeTCs 3HaYeHne MakcumanbHoe 127? 200-127? KakOM-TO My-
COpP? MMEHHO 3TMMM BONPOCaMM HMKOrga He Hago 3a4aBaTbCs, NOTOMY
YTO KaXKObl A3bIK, @ 3a4aCTYH0 M pa3Hble KOMMUASTOPbI OAHOMO A3blKa
BeayT cebs B 3TOM BONPOCE MO pasHOMY. iyylle NPOCTO He AO0MNyCKaTb
TaKUX CUTYaLLMIM 1 NPOBEPSATH BCE 3HAYEHUSA HA BO3SMOXHOCTb NPUCBO-
NTb NX CBOUM MEepeMEHHbIM. B cOBpeMeHHOM MUpe rurarepues 1 Tepa-
6anToOB MOYTM HUMKTO HE MOJIb3yeTCA MaNeHbKMMWN TUMaMu, UX, HaBep-
HOe, MOXKHO CUMTaTh CBOEro poaa NepPeXXMTKOM, HO UMEHHO 13-3a 3TOro
OWMBKN NepenosiHEHUS NEePEMEHHbIX CTAHOBATCSA OnacHee MCMNaHCKOom
MHKBU3ULMN, UX HUKTO He oxmaaeT (TyT He MoMeLaeT Kaap U3 MOHTU
ManTOH «NO one expects spanish ingisition»)

BuHapHoe (buTo-
BOe) npeacTtaBne-
Hue

MNpu pasroBope O NepenosiIHEHUN HENb3s He YMOMAHYTb O TOM, YTO Xe
MMEHHO NepenosIHAETCA. NMOroBOpPMM 0 eAUHMYKAX U HONMKaxX. BaxkHo
MOMHUTb, YTO BCE KOMMbIOTEPDLI TaK UM MHave paboTaloT OT aNeKTpu-
yecTBa U ABNAKTCS O0BOSIbHO NPUMUTUBHbBIMUM MO CYyTW YCTPOMCTBAMMN,
KOTOpPble NMOHMMAKOT TOJIbKO [Ba COCTOSIHUA: €CTb HamnpsaXXeHune B uenu
WUIN HET. 3TN OBa COCTOAHUSA NPUHATO 3anucbiBatb B Buae 1 n 0, cooT-
BeTCcTBeHHO. OTCloAa 1 nowsa Bca BeCbMa yBfiekaTenbHasa pabota ¢ 6u-
HapHbIMX AaHHbIMK. C MOMOLLbK OOHUX NULWb €OUHUL, U HYIEN HAy4n-
NUCb BOH Kakue WTYKKN genatb. NTak, Bce gaHHble B Ntobon nporpamme
[0 N306peTeHns KBaHTOBbIX KOMMbKOTEPOB - 3TO eAWMHWULbI U HYNK. [aH-
Hble B NpOrpaMme Ha A)kaBa He UCK/TtoUeHune, 1 ynobHee Bcero aTo aBne-
HME paccMaTpmuBaTb, ECTECTBEHHO, HA NPUMepe NPUMUTUBHbBIX OaHHbIX,
0 KOTOpPbIX Mbl CEMYAC Y TOBOPUM.
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CnoBa

Cnanp,

Hanee byoyT npeacTaBneHbl CBeAEHUSA KOTOPble KacatoTcs He TOSIbKO
A3blka Java Ho 1 Ntob60oro Apyroro A3bika NPOrpaMMmnMpPoBaHNSA 3TK cBeae-
HWSA MOMOryT HaMm pa3obpaTbcsa B AeTansiX TOro Kak XpaHUTCS 3HaYeHune
NepeMeHHOM B NPOrpaMMe 1 Kak B LLeSIOM NPOMCcxXoamnT paboTa KOMMbto-
TEPHOM TEXHUKKN. A MOCKONbKY Mbl MOXXEM OMEPUPOBaTb TOSIbKO ABYMS
3HAYEHUAMN TO Mbl BbIHYXOEHbl NCNOIb30BaThb TO YUTO Ha3blBAETCH OBO-
NYHOWN CUCTEMOWN CUUCTIEHMS.

Cnang, c ynucnamm
B10mn 2

[BOMYHAa CMCTEMA CUYMUCIIEHMS 3TO TaKas e CUcTeMa CUYMCNEeHUs Kak
NPMBbIYHbIE HAM AEeCATMYHad, HO C OCHOBaHMEM ABa TO eCTb B MPUBbIY-
HOM HaM OecAaTUYHOM cucteMe Mbl 3HaeM 10 undp 0123456789 Bcé
OCTaNIbHOE 3TO TaK WUAN MHa4ye COCTaBJIEHHbIE U3 3TUX LNGP YMcia a B
OBOVMYHON CUCTEME CHUCNEHUS TaKUX LMUMDP TONMbKO ABE HOMb U OOMH U
BCE ocTanbHOe byayT cocTaBNeHHble N3 3TUX undp vmcna.

Cnang, c ynucnammu
B102un1l6

CyLLLEeCTBYIOT U APYyrue CUCTEMbI CUMCNIEHNS pPaHblle Oblna oYeHb nony-
NipHa BOCbMEPUYHYI0 CUCTEMY Ceiluac OHa OTXOAUT Ha BTOPOW nnaH
MOSTHOCTbHO YCTyNas CBOe MeCTO LWeCTHAALATUPUYHOM CUCTEMe cuncne-
HWS KOTOPas KCTaTW TOXe YaCTo UCMOJb3YeTCs B KOMMNbIOTEPHON TEXHM-
KW HO cenyac He 06 aToM.

Cnanp,

N kaxkpaa umdpa B 4EeCATUYHOM 3aMnCKU YMCNa Ha3blBAeTCA Pas3psaaom
cobCTBEHHO B BONYHOM 3anNnCK Yncen Kaxaas umdpa Toxe Ha3blBaeT-
CS paspsaoM HO A1 KOMIMbKOTEPHOM TEXHUKW U 3TOT paspsg, HasbiBaeT-
ca 6butam TO ecTb 310 1 6 MHopMauum nnMbo HoMb NMBO eguHULY 3TH
6MTbl NPMHATO cobuMpaTb B rpynnbl NO BOCEMb LUTYK MO BOCEMb pa3ps-
[,0B 3TW FPYNbl N0 BOCEMb Pa3psA0B Ha3biBatoTCA 6anT TO-eCTb B A3bIKe
Java Mbl MOXeM onepmpoBaTb MMHUMaNbHbLIN eanHULblI MHDOopPMaLMn
TaKoW Kak 6anT ons 3Toro gaxe ecTb COOTBETCTBYIOWLNI TUM KOTOPbIN
TakK 1 Ha3blBaeTCH.

Cnanp,

BHMMaTenbHbIN 3pUTENDL MOTr 06PaTUTh BHUMaHUE UTo 9 0603HauUMN gna-
nasoH banTa Kak yncna oT -128 0o +127 1 He CNOXHO NOCYNTaTb YTO 8
6 nHopmaummn moryT B cebe copepkaTb POBHO 256 3HAYEHUI TO €CTb
KaK pas gmanasoH ot -128 no +127 camo umcno 127 B [BONYHOM 3anNmnCK
3TO CeEMMpa3PALHOE YNCIO, BCe pa3psaibl KOTOPOro eanHuubl. MNMocneg-
HWUI BOCbMOW BT onpenenseT 3Hak umcna.

Cnanp,

3L4eCb MOXHO HayaTb SONTUA U CKYYHbIN Pa3roBOpP O CXEMOTEXHUKE U
XPaHeHUM OTpULATENbHbIX YMCEN C MPUMEHEHMNEM TEXHUKM A0NKOAA, HO
HaM 0OCTaTOYHO byaeT 3HaTb hopMyy pacyéTta 3anmcu OTpMLATENbHbIX
3HAYeHMN. HaM HYXXHO B NPSIMOM 3aMMCK NOMEHATb BCE HY/IM HA eANHU-
bl U €AMHULbI HA HYIW, U NOCTaBUTb CTapLIMi BUT B eanHuLy, 4Tobbl
MOMYyYnTb Ha €ANHUNLY MeHbLUee oTpuLaTenbHoe uncno, Tak 0 bynet -1,
1 6ypet -2, 2 cTaHeT -3 1 Tak ganee.
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Cnanp,

CoOoTBETCTBEHHO Yncna 6onblNX paspsagHOCTEN MOTYyT XpPaHUTb 6onb-
LLIMe 3HaYeHUS, KaK Mbl BUOENN Ha NPUMepe LLeNIOYNCIEHHbIX TUMOB, Te-
nepb HeEXMTpPoe Npeobpa3oBaHMe AMana3oHOB U3 OEeCATUYHON CUCTEMBI
CUMCNEHNSA B ABOMYHYO MNOKaXKET 4TO 6anT 370 0AnH 6anT, WWOPT 3TO ABa
6anTa, To ecTtb 16 6uT, MHT 31O 4 BanTa TO ecTb 32 buTa, a NOHT 37O 8
6anT nnn 64 buta xpaHeHMa MHopMaLnu.

Cnanp,

Tenepb CTAHOBUTCS OYEBMOHO YTO TaKOEe NepenosiHeHNS U MOYEMY OHO
TaK Ha3blBAETCH: Mbl HE MOXEM 3anncaTb B nepeMeHHyto 6onblie 61MToB
4YeM OHa B COCTOSSHUWN XPaHUTb MNO3TOMY BUTbI KOTOPbIE HAXOAUTCH Ne-
BEe pa3MepHOCTM NepeMeHHON NPoCcTo byayT oTOpoLleHbl UM Herge by-
LEeT XPaHUTbCS TaKxXke Kak ecnu bbl Mbl NnepenonHmnAn cTakaH, Boga npo-
CTO NepenuBaeTcs 3arpaHunua ctakaHa. OcTtaeTcs BONPOC YTO OCTaNoCh
B CTaKaHe, Koraa nepenosiHaBLUas ero BOAa BbliMach Hapyxy? ABHO He
TO, YTO Mbl OXXMAAEM, TAKXKE U C NEPEMEHHBIMU, ECNIN MONOXUTb B HUX
nepenonHaoLLLee 3HAYEHNE Mbl TOYHO He YBMAUM TaM YTO-TO OXunpae-
Moe.

Cnanp,

Mbl nHorga 6y,1:|,eM BO3BpaLlaTbCA K 6VIH8.prIM npeactaBneHnam 1 pas-
HbIM CUCTEMAM CUMCNEHNS, UTO Ha3blBaeTCcsa Oa obuiero pa3BnUTUA.

Tabnuua «Oc-
HOBHble TUMbI
JaHHbIX»

LesIOYNCNEHHbIX TUNOB aX 4 1 oHM 3aHumatoT 1,2,4,8 6anT cooTBeET-
CTBEHHO. MPO Yap, HECMOTPS Ha TO, YTO OH LLeSIOYNCSIEHHbIN Mbl MOrOBO-
PUM YyTb NO34HEE. C YETbIPbMS OCHOBHbLIMW LLE/TOYUCTIEHHBIMWU TUMAMMU
BCE MPOCTO - 3HAYEHUSA B HUX MOTYT ObITb TONbKO LEeNble, HUKAK U HUKO-
roa HEBO3MOXHO NPUCBOUTbL UM OPOOHbIX 3HAYEHMN, XOTA U TYT MOXHO
caenatb OroOBOPKY M NMOKIOH B CTOPOHY aputhMeTUKN C PUKCMPOBAHHOMN
3anaTon, HO Mbl 3TOro Aenatb He byaeMm, utobbl He B3pbiBaTb cebe Mo3run
He cbnBaTbCsA C OCHOBHOM MbIC/IN. UTAK, LLEeNOYMUCNEHHbIE TUMbI C Anana-
30HamMu MuHyc 128 nntoc 127, muHyc 32768 nntoc 32767, 1 HUKOrAa He
3aMOMHI0 YTO TaM MoCNe MUHYC M NNKC 2MNPA, U YETBEPTbIN, KOTOPbIN
NTNYHO 9 HUKOTOA Aaxke He gaBan cebe Tpyn OoYMTaTh A0 KOHLA

NPO 3TK TWMbl BAXXHO MOMHUTbL ABa (haKTa: UHT - 3TO CaMbI/ 4acTO MUC-
NONIb3yEMbIN TUM, ECNM COMHEBAETECH, KAKOW MCMONb30BaTb, MCNOJb-
3yMTE MHT. BCE YMCNa, KOTOPble Bbl MULIETE B KOAE - 3TO MHTbI, JaXKe eCnn
Bbl NblITA€TECb X MPUCBOUTb NEPEMEHHOM APYroro TMna

f1 BOT cKasas, YTO MHT CaMbl YacTO UCMOMb3yEeMbIM M BHE3AMHO MO-
AyMasn: a Begb valle Bcero 6b110 6bl 4OCTAaTOYHO WOPTa, HAaNpMMep, B
LMKNax, UTEPUPYIOLLMXCS NO NOAABNASOWEMY OONbLIMHCTBY KONNEKLNMN,
NN NPU XPaHEHWM 3HAYEHU I, CKaXKeM, BO3pacTa YenoBeKa, HO BCE paB-
HO BCE MO NPMBbIYKE NCMOMb3YHT UHT
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Cnanp,

A Tenepb NMaBHO MOAOLWM K TOMY UYTO BCE HaMMCaHHOE HaMu
B KOZe nporpamMmma umndpbl 3To N0 yMonyaHuio VIHTepepbl a ApobHble
nabnbl, 1 CTAaHOBUTCS AOCTATOUYHO MHTEPECHO Kak OHW npeobpasytoTcs
Hanpumep B MeHbLUe TUMbl. TyT BCE NPOCTO €CNN Mbl MMLLIEM YMCO0 KOTO-
pOe MOXXET MOMECTUTbCA B MEHbLUWIA TUM C/ieBa TO CTaTUYECKUIN aHau-
3aTop KOOA ero NponycTUT a KOMNUAATOP NpeobpasyeT B MeHblle Tuna
aBTOMaTUYeCKM a eCiN Mbl MULLEM YMCSIO KOTOPOE MeHbLLEe TUMa cleBa
M NOMECTUTbCSA He MOXEeT HaM BblaaeT coobLieHne 0 TOM YTO NPOM30M-
LOET nepenosiHeHre 1 BooblLLe HEBO3MOXHO MOJSIOXWTb TaK MHOIO B Ta-
KOW MasieHbKWI KOHTeNHep. VIHTepecHoe HauyMHaeTCa KOraa Mbl XOTUM
3anucaTb B BMAE YMC/a KaKoe-To 3HauYeHue bosbluee YeM MOXET Npu-
HUMaTb MHT, U SBHO NPUCBOUTb HaYaslbHOE 3HaYeHWe NepeMeHHon Tuna
NOHT. B 3TOM cnTyaLmm cpepa BblgaeT HaM OWmbKy 0 TOM YTO HEBO3MOXK-
HO MOMOXUTb HaLLE YNCNO B MEPEMEHHYIO TMNa UHTeaep. Ho Mbl TO AB-
HO BMAMM, YTO C/ieBa JIOHT 1 TOYHO 3HAEM YTO MpUCBaMBaAEMOe 3Haue-
HWe B HEero NOMecTUTCs, HO Ypedy M KOMNUASTOP 3TO NOYEMY-TO Masio
BOJIHYET.

namBkod B KO-
TOpPOM HY>KHO
nokasaTb NpPMCBO-
eHne Kk banty bes
nepenoiHeHus

M NOoNbITKY npu-

A KakK Mbl BUAUM, K ManeHbKoMy 6aiTy BMOJIHE yCNEeLWwHOo npu-
CBaMBaeTCH UHT. nony4vaetcd, obMaHyn, ckasas, YTO BCe uUMcna 3TO UH-
Tbi? gaBanTe NOCMOTPUM Ha CreayoLLni NpUMep - NONbITKY NPUCBOUTb
3Ha4veHue 5 Mnpg NnepeMeHHon TUna NoHr. MOMHUM, YTO B JIOHIe MOXHO
XPaHUTb O4YeHb bonbluMe Yncna, Ho cpeda NokasbiBaeT OWMOKY, 3HAUNT
M TyT HaBpan? aaBanTe pa3bupaTbCcs MO NOPAAKY: €CNIN Mbl MOCMOTPUM
Ha oWNBKY, TaM aHMUNCKMMK BykBaMm ByaeT oueHb NOHATHO Hanuca-
HO - He MOTY MOJIOXWUTb Takoe 6oNnblLLoe 3HAYEeHWE B MEPEMEHHYI0 TUna
MHT. @ 3TO MOXET 3Ha4MTb TONIbKO OOHO: CnpaBa - UHT. He coBpan. [o-
yeMmy 6onblion MHT 6e3 Npobnem NpucBanBaeTCs K ManieHbKoMy banTy?
noroBopM ByKkBanbHO Yepe3 HECKOTbKO MUHYT, MOKa NPOCTO 3aMOMHUM,
YTO 3TO MPOMCXOAUT

CBOEHUA  JIOHra,
nokasaTb npe-
AynpexaeHus
cpeasbl

Cnanp,

Hanee peyb NONQET O TOM, YTO Ha3bIBAETCA YMCNaMM C NaBatoLLeEN 3a-
NSTOM. B @HINOA3bIYHOW NUTepaType 3T YUCia Ha3biBAKTCS yMcna C
nnaBatoLLer TOUKON (OT aHTTMMCKOro NIOYTUH NMOUHT), TaKoe pasnuume
CBSI3aHO C TE€M, YTO B PYCCKOSI3bIMHOW NUTepaType NPUHATO OTAeNsATb
APOBHY0 YacTb uMcna 3anaTon, a B €BPONENCKON M aMEPUKAHCKON -
TOYKOMN.

Kak Mbl BUQMM, ABa U3 BOCbMM TUMOB HE UMEIOT AMana3oHOB 3HAUYEHUH,
3TO CBSI3aHO C TEM, UTO AMana3oHbl 3Ha4eHun hnoyTa u gabna 3akntova-
lOTCS HE B BENIMUYMHE BO3MOXHbIX XPaHMMbIX YMCEN, @ B TOYHOCTU 3TUX
Yymcen nocne 3ansaToun. 40 KaKoro 3Haka byaeTt coxpaHeHa TOYHOCTb. [0-
BOPWUTb O YNC/aX C NIaBakoLLEN TOUKOMN M HUYEro He ckasaTb 06 ocobeH-
HOCTM UX XPaHEHUS - MPecTynieHne, N0O3TOMy, OTB/IEYEMCS
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dopmaTsl ¢ NnasatolLen 3ansaTon

- »

PaboTtaeT no ctaHaapTty IEEE 754 (1985). na paboTbl c YMcnamu ¢ nna-
BaloLLEN 3anATOM Ha annapaTypHOM YpOBHE K 0b6blYHOMY mpoLueccopy
KOTOPbIM HAXOAUTCA B BalLEM YCTPOMCTBE eLLE NPUKPYYMBaOT MaTeMa-
TUYECKUI COMPOLLECCOP, OH HYXEH, YTOBbl MOCTOSSHHO BbIYMCNSATb 3TU
y>KacHble nnaBatolme 3anaTble. ECnn nonbiTaTbCa yNOXUTb BECb CTaH-
OapT B ABa NPenioxXeHus, To Nosly4YnTcs NpUuMepHo cnepytouwee: dop-
MaT nopgpasymesaeT Tpu nonsa (3Hak, 8(11) paspsgoB nons Nopsaka,
23(52) 6uTta MaHTUcca). YTobbl NONYYNTL U3 3TOM BMTOBOM KalKM YunC-
N0 Hafo —1 BO3BECTM B CTEMEHb 3HAKa, YMHOXMWTb Ha 2 B CTEMEHM MNO-
psaKka MUHYC 127 n yMHOXUTb Ha 1 + MaHTUCCY AENEHYI0 Ha ABa B CTe-
neHn pasmepa MaHTUcCbl. PopMysa Ha aKpaHe, OHa He OYeHb ClIoXHas.
B ocTanbHOM, HMYErO HE MOHATHO, HO OYEHb MHTEPECHO, MOHMMaLD, fa-
BanTe nonpobyem Ha npumepe.

C HMM BCE [,0BOJIbHO MPOCTO, YTObbI MONYUnTb +0, 5 HYXKHO 2 BO3BECTU B
—1 cTeneHb. NO3TOMY, eCNK pa3BepHYTb 06paTHO (hopMyy, OMUCAHHYIO
Bbllle, B 3HAK MU MAHTUCCY Mbl HUYEro He nuwem, octasngem 0, a B no-
pPSAKe OOMKHO 6biTb 126, Torga mbl gonHol bygem —1 BossecTtu B 010
CcTeneHb W NOMy4YnUTb MNONMOXKUTENbHbIW 3HAK, YMHOXWUTb Ha 2 B CTENeHn
126 — 127 = —1, nonyums BHe3anHo 0,5 n yMHOXnUTb Ha 1 natc nycras
MaHTMCCa, B KOTOPOM MO CYTU HE OYEHb BaXKHO, YTO AENUTb, YTO YMHO-
XaTb M B KaKune cTeneHn B03BoAMUTb, BCE paBHOo 0 bygeT. OTctoga cTtaHo-
BUTCA OYEBUOHO, YTO YeM CNIOXKHEE MaHTMUCCA N YEM MeHbLUEe MOopPALoK,
Tem 6ornee TOUHbIE N MHTEPECHbIE YMCTA Mbl MOXEM MOYUNTb.

Monpobyem HeMHOro cnoxHee: yncno —0, 15625, 4Tobbl NOHATb KaK ero
3anucbiBaTb, OTKMHEM 3HaK, 3T0 ByaeT eanHULA B paspsage, oTBevato-
WeM 3a 3HakK, 1 NoCYMTaeM MaHTUCCY C MOPSLKOM. NpeacTaBMM Yuc-
N0 KaK nonoxutenbHoe u 6yaem oT Hero nocnegoBaTeslbHO OTHUMATb
yncna, ABNALWMEC OTpULLATENbHBIMY CTENEHSIMW OBOWKM, 4TOBbI Nno-
NYYNTb MaKCMManbHO 61IM3K0e K Hyo 3HaYeHne

BO3bMEM  YUCNO
+0,5

a 4yto ecnu -
0,15625

2l = 2 20 —
1.0 271 = 0.5

272 = 025273 =
0.125 2% = 0.0625

275 = 0.03125
276 = 0.015625
277 0.0078125

278 = 0.00390625

nosiyyaeTcs, Yto —1 n —2 cTeneHn OTHATb He NOJYYUTCHA, Mbl ABHO YXO-
AWM 3a FpaHuLy HyN4, a BOT —3 NpeKpacHoO OTHMMaeTCs, 3HAYUT nops-
00K byneT 127 — 3 = 124, ocTanoCb NOHATb, YTO MOSy4YaeTCA B MaHTUCCE.
BMOMM, YTO OCTaBLLEEeCH NOC/ie NepBoro BblYMTAHMUA YMCIIO - 3TO 2 B —5
CTerneHun. 3HaunT B MaHTuUcce Mbl nuwem 01 n ocTanbHble Hynu. MNony-
YUTCH, UTO
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(—1)1 x 2024-127)
1 + 202252) _
1, 15652

(—1)!'x1,0le—-3 =

1x27340x274+1x
975 = 1x 0,125 +
0 x 0,0625 + 1 x
0,03125 = 0,125 +
0,03125 =0, 15625

TaK Halle YMC/0 MOXHO NocuYnTaThb ABYyMS cnocobamu: no npuBeaEHHON
Ha cnange gopMyne Unm NocrefoBaTeslbHO CKablBas pa3psaabl MaH-
TUCCbl YMHOXEHHbIE Ha BOVKY B CTEMNEHW NopsaaKa, yMeHbLlas NopsaoK
Ha KaXX[OM Lary, Kak 3T0O NoKasaHo Ha cnange

OcobeHHOCTH

Yucna ¢ nnasatowen 3ansaTon

Hy, 4TO, NOKOBbLIPANUCHL B AeTaslbKax U BUHTMKAX, MOXHO KOPOTKO MO-
roBopuTb 06 0COBEHHOCTAX UMCEN C NaBaloLWeN TOYKON, @ UMEHHO: B
yucnax c nnaBaroLEen TOUKOM BbiBaeT KaK NMONMOXUTENbHbIN, TaK U OT-
puLaTenbHbIA HOMb, B OT/IMYMNE OT LLeNbIX YUCen, rae HONb BCcerga noso-
XWUTENbHbIW; Y YMCen C nnasaroLen 3anaTon eCTb OrpoMHas 30Ha, OT-
MeuyeHHas Ha cnamnge, Kotopas asnset cobor HenpencTaBUMbIe Yncna
CNUWwKoM bonblire ona XpaHEHUs BHYTPWU TaKoW NePEMEHHOMN UK Ha-
CTO/IbKO MasileHbKMe, YTO MHMMas eauHULa B MaHTUCCE OTCYTCTBYET;
B TAKOM YMC/€ MOXHO XPaHUTb 3HaveHne beckoHevyHocTu; npu pabo-
Te C TaKMMM YmMcnaMm nosiBNAETCa NOHATUE He-4YMcna, NPy 3TOM BaXKHO
noMHUTb, 4TO NaN != NaN, a ec/im o4eHb CUIbHO NOCTapaTbCs, MOXHO
XPaHUTb TaM cOBCTBEHHbIE JaHHble, HO 3TO BbIXOOAUT OaNeKo 3a npeae-
Nbl KypCa, 1 UCNOMb3yeTCcs B KAKUX-HMOyOQb Upe3Bbl4aiHO MasIOMOLLHbIX
npoueccopax ans undposor 0bpaboTkm CUrHanoB, HaNpMMep

Mpobnembl

Mpumep BbluUCNEHUIA

y uMcen ¢ niaBarLLen 3anaTon MOryT MHorga BCctpeyaTbes u npobnemsi
B BblUMC/IEHUSAX, MPUMEP Ha cnange yupesBblvaniHo rpybbiin, HO Npu pa-
60Te, Hanpumep, Co CTaTbICAYHbIMU UM MUNTTIMOHHBIMM O,0NAMM C TAKOM
npobnemMor BNONHE MOXHO CTONIKHYTbCH. NOPSAOK BbINONHEHUSA OEN-
CTBUI MOXET BNUATb Ha pe3yNbTaT BbINOSHEHUS 3TUX AENCTBUN, UTO
NPOTUBOPEUNT MaTeMaTHKe
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Kaszanocb 6bl, 370 6610 Tak JaBHO, HO BEPHEMCS K Hawen Tabnuuye ¢
NPUMUTUBHBIMU TUMAMWN OAHHbIX. YTO eLlé BaXKHOro Mbl BUAUM B 3TOM
Tabnuue? Wwectb 3 BOCbMU NPUMUTUBHbIX TUMOB MOTYT MMETb Kak Mno-
NOXWUTENbHbIE, TaK N OTPULATENbHbIE 3HAYEHNS OHM HA3blBAKOTCA Of-
HMM CNOBOM «3HAKOBbI€» TUMbl. MOXXHO 3aMeTUTb YTO B Tabnuue ectb
OBa TUNa, Yy KOTOPbIX €CTb AManasoH HO HET OTPMLATENbHbIX 3HAYEHUH,
370 6ynunH 1 yap. No nopaaky c npoctoro, bynes Tnun xpaHuT Tpy 1 onc,
TYT S BaM HMYEro HOBOIO He CKaxy, Ha cobecax MHOrga crnpawunBaroT
CKOJIbKO MeCTa OH 3aHMMaeT, B Java 06bEM XpaHeHMUs He ONpenenéH n
3aBUCUT OT KOHKPETHOM XXBM, 0ObI4YHO CUMUTAIOT, YTO 3TO BanT, HECMOTpSA
Ha TO YTO XBATUT M BUTA, HO TOraa 3HAYUTENIbHO YCNOXHATCA anropuT-
Mbl XpaHeHUs 1 0oCTyna B Konnekumsx, Ho becepga o6 aTtom BegET Hac B
CNnoXHble aebpun onTuMmMsaumm agpecaumnm NamMsaTn U NPOYNX PErnCTPO-
BbIX a/ITTOPUTMOB U CTPYKTYP OaHHbIX

YTo KacaeTcs Yapa 1 HaxoXy ero CaMblM MHTEPECHbIM MPUMUTUBHBIM
TMMNOM AaHHbIX. OH eAUHCTBEHHbIN 6E33HAKOBbIN LLEeNIOYNCIEHHbIN TUM
B 13blKe, TO €CTb €ro CTapLUMiA pa3psan XpPaHUT Nosie3Hoe 3HaveHue, a
He NPU3HaK NONOXMUTENbHOCTU. TN LLeNOYMCNeHHbI Ho No yMonyaHuio
cpena UCNoSIHEHMS MHTePNPEeTMPYEeT ero Kak CMMBOI o Tabnuue utf-8.
Tabnuuy HECNOXKHO HANTW B UHTEPHETE U XpPaHUMOE B Yape YnCIIo ABNS-
eTCa MHAEKCOM B 3TOM Tabnuue, a 3Ha4YMUT COBEPLUEHHO TOUYHO HE MOXKET
6bITb OTpMLLATENBHBIM

Tabnuua «Oc-
HOBHbIE TUMbI
JaHHbIX»

Cnanp,

Cnanp,

Bbl KOHEUHO e 06 3TOM YyXe 3HaeTe HO MMEHHO celvyac BaXKHO A0Mnon-
HUTENbHO YNOMSIHYTb O TOM YTO B 13blKe Java eCTb pasHuLa Mexay oan-
HapHbLIMU W ABOMHbBIMU KaBblYKaMu. B 0gMHapHbIX KaBblYKax Mbl BCeraa
3anucbiBaeM CMMBOJ KOTOPbIM Ha caMOM aene ABNgeTcs LenovncneH-
HbIM 3HAUEHWEM a B ;BONHbIX KaBblYKax Mbl BCEraa 3anncbiBaem CTPOKY,
KoTopas (DaKTUUYECKN ABNSETCS 9K3EMMISPOM Kflacca CTPUHT. NocKosb-
Ky TUNM3aumsa CTporasi ToO Mbl HE MOXEM 3anuncbiBaTb B Yapbl CTPOKM a B
CTPOKM umcna
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Cnanp,

C Tvnusauum Bpoae pasobpannce gaBamte pasbepeémcs ¢ OCHOBHbIMMU
NOHATMAMM UTOOBI 6ONbLLE B HUX HUKOTAA He NyTaTbCs B Java Kak U B J110-
60M Opyrom A3bike NPOrpaMMMPOBaHMSA €CTb TPU OCHOBHbIX MOHATUS,
CBSI3aHHbIX C JAHHbIMW NEPEMEHHBIMU U UCMNOIb30BAHNEM 3HAYEHUN.
370 06bsABNEHNE NPUCBaMBaHMeE MHULManmM3aums. Ona Toro 4tobbl 06b-
SABUTb NEPEMEHHYI HYXXHO HanmcaTb €€ TUM N Ha3BaHWe TaKXe YacTo
BMECTO Ha3BaHUSA MOXHO BCTPETUTb TEPMUH MAaeHTUGmKaTop. Janee B
ntob0o MOMEHT MOXHO MPUCBOUTb 3TOM NEPEMEHHON 3HAUYEHME TO eCTb
HeobxoQMMo HanucaTb MAEHTUDUKATOP MCMNOb30BaTb onepaTop Npu-
CBamMBaHMs, KOTOPbIN BbIMMAAUT Kak 00bIYHbIM 3HAK paBeHCTBA M CNpaBa
HanMcaTb 3Ha4YeHNe KOTOPOoe Bbl XOTUTE NMPUCBOUTb AAaHHON NepeMeH-
HOW, MOCTaBUTb B KOHLLE CTPOKM TOUKY C 3aN9TON. CTaTUYECKNIM aHann-
3aTOp KOAa aBTOMAaTMYEeCKU MPOBEPUT COOTBETCTBUE TUMOB M NPU Bbl-
NOMHEHMM NPOrpamMmMbl 3HaueHne byaeT NnpucBoeHo. Takxke cywecTByeT
NOHATUE MHMLMANN3ALUN - 3TO Korga obbegMHATCA Ha OLHON CTPOKe
obbsiBNeHne n npucBamBaHune. Bcé noBoNbHO NPOCTO M NPO3paYHo.

Cnanp,

P8.306paBLIJl/ICb C MPUMNTUBHBIMU TUNAaMWN OAHHbIX Mbl MOXXEM Nepexo-
ONTb K CCbIJIOYHbIM MOMHUTE 4 B CAMOM Ha4yaJie roBopus 4YT1o €CTb ABa
6onblMX BUOa AaHHbIX NMPUMUTUBHbIE U Ccblno4yHoe BOT NMPUMUTUBHbBIX
BOCEMb a CCblIJIOYHbIE 3TO BCE OCTaJlbHblE U 3TO CKOpEee XopoLwada HO-
BOCTb 4eM njioxad noTomMy 4to HEe HaAO 3aNOMUHATb UX 6ecKOHeuHble
Ha3BaHWNA.

Cnanp,

CaMbIM MPOCTbIM U3 CCbIIOYHbIX TUMOB ABNAETCA MAacCUB (haKTUYeCKuU
MacCuB BblBE[EH Ha YPOBEHb A3blKa N HE MMeeT CneLnanbHOro Kve-
BOrO CJIOBO KaK Ha3BaHWUSA XOTS €CIN KOMHYTb ropasao rnybxe To MOXHO
YBUOETb UTO Y HEFO ECTb BHYTPEHHEE Ha3BaHWE CI0OBO 3ppak ¢ bonbLuon
6ykBbl 06paMNéHHOEe OBYMS CUMBOM HUXHErO NOAYEPKMBAHNSA C KaXK-
[0/ CTOpPOHbI. He byay yTOMNSTb Bac CKY4YHOM 4YacTbio O Ha3HaYeHUn
MaccuBa 1 TEM YTO TaM XpPaHATCA Habopbl OAHOTUMHbIX OAHHbIX, CPasy K
aeny

Cnanp,
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