PykoBoscTtBo Cantor

Alexander Rieder

IlepeBoa Ha pycckmii si3bik: Ajiekcanap IlorareB




Pyxosogcreo Cantor



OrjiaBjieHue

1 Bsenenue

2 MHNcnoabzosanme Cantor

2.1 BosmoxkuocTi Cantor . . . . . . . . ... e e e e e
2.2 Basosble cucreMbl urg Cantor . . . . ... .. L. L e
2.3 MHurepdeiic Cantor . . . . . . . . . ..
2.3. 1 JIOKYMEHT . . .« ¢ v v vt et e e e e e e e e e e
2.3.1.1  HacTpoKa . . . . .« o v v vt e e e e

3 Chnmcok KOMaH,

3.1 Tuasmoe okHO Cantor . . . . . . . . . . . . e
3.1.1 MeHo @QalJT . . . . . . . . o e e e e
3.1.2 Meuo CHPABKA . . . . . ¢ o v v v et e e e e e e

4 PykoBoacTBo paspaboruuka Cantor
5 Bonpocsel 1 oTBeTBI
6 ABTOpCcKkHe mpaBa U JIMIEH3USA

A VYcraHoBka
A1l Kak momyants Cantor . . . . . . . .. ...

A.2 CucreMHBIE TPEOOBAHMST . . . « . o v v oo v e et i e e e e
A.3 KOMOUJIANMS M YCTAHOBKA . « « + o+« oo v et e e e e e e e e e e e e

A4 HacTpoBKa . . . . . . . v i i i e e e e e e

o o o N O D

10
10
10
10

11

12

13



AnanoTanus

Cantor — 3T0 mporpaMma, IpegoCTaBIIAONast yI00HbI nHTepdEiic K pa3InIHbIM CBOHOI-
HBIM MaTEMaTHYECKUM TTaKEeTaM.
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I'maBa 1

BBenenne

Cantor — 9TO IIPpOrpaMMa, IMO3BOJIAOIad UCIIOJIb30BaTh Balllli .HIO6I/IMI)I€ MaTeMaTu4ieCKue 1mpuJio-
»KeHust yepe3 upusTHbiil naTepdeiic s KDE. Ona comep:KuT JuaJjioroBble OKHa Jjist yI00CTBa
BBIITOJIHEHUST YACTO BCTPEUAIOIINXCS 331249 U [O3BOJISIET IIyOJIMKOBATH JOKYMEHTHI.
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I'1aBa 2

NcnoabzoBanue Cantor

CHUMOK 3KpaHa:

File View Linear Algebra Calculate Plot Edit Worksheet Settings Help
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2.1 Bosmoxkunoctu Cantor

o VHTYUTUBHO TMOHSATHBIN BUJ JOKYMEHTA, JJIsI TIOJICUETA BhIPAXKeHHE,

e [loka3 mosrydeHHBIX TPAPUKOB MPSIMO B JOKYMEHTE,

>
Help < 0
T
-- Function: plot2d 2
plot2d (<plot=,
<x_range>, ...,
<options>, ...) <
plot2zd ([=plot_1=, ..., =
<plot_n=1, ..., =
<options>, ...) o
plot2zd ([=plot_1=, ..., =
<plot_n=], <x_range=, §
.., <options=, a

where <plot>, <plot_1>,
.., <plot_n> can be
either expressions,
function names or a list
with the any of the
forms: '[discrete,
[<x1>, ..., <xn=], [<yl=,
.., <yn=11', '[discrete,
[[=<x1=, <yl=1,
cey [=xn=, ..., <yn=]111"
or '[parametric,
<X_expr=, <y_expr>,
<t_range=]'.

Displays a plot of one or
more expressions as a
function of one

variable or parameter.

‘plot2d' displays one or
several plots in two
dimensions. When
expressions or function v

e IIpocras MomysibHAST CTPYKTYPa IPOTPAMMBI, IO3BOJIAIONAS TOOABISATD TOIIEPKKY HOBBIX CHU-

CTeM KOMITBIOTEPHOM ajIredphi,

e Bo3MoxKHOCTD 3arpy3Ku nu Hy6.HI/IKaI_[I/II/I IPpUMEPOB JOKYMEHTOB C IIOMOIIBIO YTUJINUTBI «3&pr3Ka

MaTepuasioB u3 arepueras.

e BriBog maremaruwdeckux dopmyt ¢ momombio LaTeX,

o HO,HCBGTK& CHUHTaKCHCa B 3aBUCUMOCTU OT CHUCTEMbI KOMHLIOTGpHOfI a.HFe6pr,

e JInayioroBble OKHA, YIIPOIIAIOIINE BBIITOTHEHUE YaCTO UCIOIb3YEeMbIX JeHCTBUN, TAKUX KaK WH-

TerpupoBaHue U BBOJ MaTPHUIIbI.
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2.2 DBazosble cucremsl gjs Cantor

Cantor npe taraer BoIOpaTh OJIHY U3 HECKOJIBKIX CHCTEM KOMITBIOTEPHO ajredphl B 3aBUCHMOCTH
OT BaIuX HYXKJ.

Ha mammbiit MOMEHT [OCTYIHBI CJIEAYIONINE CHCTEMBI KOMIBIOTEPHON aaredpor:

Sage:

Sage — 910 OeciiaTHasE MaTEMATHIECKAsT IPOTPAMMAa ¢ OTKPBITBIM UCXOIHBIM KOJIOM, PacIIpo-
crpangeMas Ha yciaoBuax jgunensun GPL. Oma mcmosab3yer MO MHOTHX CYIIECTBYIOIIITX
ITAKETOB C OTKPBITHIM HCXOTHBIM KOJIOM, IIPEJIOCTABIAA K HUM OOIMUit mHTepdeiic Ha SI3bIKe
Python. Bosiee nmogpobuas nndopmanus HaxomuTcst Ha cafire http://sagemath.org.

Maxima:

Maxima — 310 cucreMa 06pabOTKU CHMBOJILHBIX W YUCJIEHHBIX BBIPAXKEeHUi, BKIIOYas Tud-
depeHImpoBanne, HHTErPUPOBaHKe, PAIbI Teitopa, nmpeodbpazoBanus Jlammaca, 0ObIKHOBEH-
uble Juddepennnaibable ypaBHEHNs, CUCTEMbI JTHHEHHBIX YPABHEHU, MHOTOIEHBI, U MHO-
2KECTBA, CIIUCKHU, BEKTOPHI, MATPUILI U TeH30Phl. Maxima 1moJiyJaer JYucjeHHble Pe3yJIbTaThl
BBICOKOI TOYHOCTH, UCIOJIb3Ysl TOYHBIE JIPOOH, IeJIble YUC/Ia IIPOU3BOJIBHON JJIMHBI U JIeii-
CTBUTEJIbHBIE YHCJIA [epeMeHHON TounocTr. Maxima MOXKeT CTpOUTH JIByMEpHBIE U TPEX-
Mepuble rpadukn GYHKINA U JAHHBIX. Bostee moapobuas nHGOpMaINsa HAXOAUTCA Ha caifTe
http://maxima.sourceforge.net.

R — 3TO 3BIK IPOrpaMMUPOBAHUS U CPEJA I CTATUCTHIECKAX BBIYUCICHNN 1 rpadukn,
MOXOKasl Ha A3BIK IPOTPAMMUPOBAHUS W CPEILy PaspaboTKh S. DTOT A3BIK IIPEJOCTABJISAET
MIUPOKUH BBIGOD CTATHCTHUYECKNX (JIMHEHHOe M HeJIMHeHOe MOJEJNPOBAHKe, KIACCHIECKUe
CTATUCTUYECKUE TECThI, AHAJIM3 BPEMEHHBIX PsIJIOB, KIacCU(DUKAIUS, KIACTEPU3AIMS, ...) U
rpauIecKuX HHCTPYMEeHTOB. KpoMme Toro, oH Jierko pacnmpsieM. SI3bIK porpaMMUpPOBaHU
S MCmob3yeTcst MOBCEMECTHO ISl CTATUCTHYECKUX HMCCJIEIOBAHUi, a A3bIK R — ambTepHa-
THBHBI BAPDUAHT ¢ OTKPBITBIM KOJOM. Bosee moapobHas nadOpMAaIys HAXOAATCS Ha, CaliTe
http://www.r-project.org.

KAlgebra:

KAlgebra — 3T0 KaJbKyJsTOp C IOIJIEPXKKOH IOCTpoeHusl I'padMKOB HA OCHOBE sSI3bIKA
MathML, Bxomamuit B coctaB obpasosarenbuoro makera KDE. Bomee momgpobuas nudop-
Marust HaxonuTes Ha caiire http://edu.kde.org/kalgebra/ .


http://sagemath.org
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2.3 Wnatepdeiic Cantor

File View Linear Algebra Calculate Plot Edit Worksheet Settings Help
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T
~| | -- Function: plot2d s
o 11 on point plot2d (<plot>,
Lve(ddfix)=0,x) <x_range=, ...,
[x = 11 <options>, ...) <
plot2d ([<plot_1>, ..., 1
»>»»  plot2d(ddf(x)},[x,-5,71) <plot_n=], ..., el
<options>, ...) o
40 plot2d ([<plot_1>, ..., £
T <plot_n=], <x_range=, 5
L%

.., <options>,
)

20 Where <plot>, <plot_1>,

.., <plot_n> can be
either expressions,
function names or a list
0t with the any of the
forms: '[discrete,

-10 [<xl>, ..., <xn>], [<yl=,

.., <yn=11', '[discrete,

-20 [[=x1>, <yl=1],

ooy [=xn=, ..., <yn=111"

30 or '[parametric,
<x_exprs, <y_expr=,

40 <t_range>]"'.
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Displays a plot of one or
more expressions as a
function of one

33 1 it %/ variable or parameter.

'plot2d' displays one or
s3> | i several plots in two

! dimensions. When
. > expressions or function o

Ready

WMurepdetic momb3oBaTeas Cantor cocTonT 3 TpEX dacTeit:

1. Tlanesnp BKJIAJOK, IPU IIOMOIIK KOTOPOI MOYKHO HEPEKITIOYATHCS MEXK/Y JOKYyMEHTaMU;
2. Ilanens cupaBkn, re Oy/ieT IOKA3aHO OINCAHNE KOMAaHJIbI, €CJI BBECTH «? KOMaHIa»;

3. JokywmenT.

2.3.1 HokymeHT

B Cantor BbI paboraere ¢ JOKyMEHTOM. B HEM MOYKHO BBOJUTDH BBIPAYKEHUSI, IIPOU3BOJIUTH BBIUUC-
JIEHUS U BUJETH Pe3yJIbTaThl. HAbOp HOCTYIMHBIX B BBIPAYKEHUSIX KOMAH]T 3aBUCUT OT UCIOJIB3YEeMOM
CHCTEMBI KOMITHIOTEPHOM aJIreOphl, IIOITOMY ITOJIE3HO 3HATH CHHTAKCUC KOHKPETHOH cucTteMbl. Ecin
BBl 3HaeTe HA3BAHUE KOMAHJIbl, MOXKHO [TOCMOTPETH €€ OMMCAHUE, BBEI «! KOMaHay. dToObI 1mo-
cMOTpeTh mpuMephl JokyMenToB Cantor, Beibepure nmyukT Merio Paitin 3arpy3uth npuMepshl...
7 3arpy3uTe JOKYMEHTBI, OIyOJINKOBAHHBIE IPYTHUMH IIOJIb30BATEISIMHE.

2.3.1.1 Hactpoiika

B menio Hacrpoiika M0KHO HACTPOUTH BHENTHUI BUJI TEKYIIErO JTOKYMEHTA.

ITokassiBaTh pe3dyibrarhl ¢ moMmomibio LaTeX

DTOT mapaMmerp BJIHsET HA TO, B KAKOM BHjie OyJIyT MOKA3AHBI PE3YJIbTATHl BHIUUCJICHIUIA.

Ecnu on Brmouén, pesynbprar Oyzer obpadboran cucremoit LaTeX st cozmanust Bu3yaabHO
)

35+ V’Er' + =
nouaTabix dopmya. Hampumep, «3*x"2*sqrt(2)*x+2/3» upesparurca B 3
IToacBeTka cuHTaKCcuca

TlogcBeTka CHMHTAKCHCA TOBBIMIAET YUTAEMOCTH KOJIA, BBIJESAS IIBETOM KJIIOYEBBIE CJIOBA U
rmapHble CKOOKU.
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ABTomonosiHeHnE

Ecan BrimioanTh 10T mapamerp, Cantor OyeT MOKa3bIBATH BO3MOXKHBIE ITPOJIOJIKEHUsT BBO-
JUMOI BaMU KOMAaHIbI Ipu Hakarwu Kiasuim Tab. Ecian cymectByer TosbKO OHO mpo-

JOJIZKEHNE KOMaHAbI, ITPU HazKaTUU KJIaBUIITNA Tab nassanue KOMaHIbI 6y,HGT aBTOMaTHUYCCKI
BBEIECHO IIOJTHOCTBIO.

Iloka3biBaTh HOMEpA CTPOK

DTOT mapaMerp I03BOJIIeT J00aBUTH HYMEPAIMIO BBEJIEHHBIX BbIparkeHwuii. Hymeparmio
MOKHO HCIIOJIB30BATH JIJIS TIOJCTAHOBKY ITPEJIBIIYIIUX PE3YJIbTATOB B HOBOE BBIPAYKEHUE; B

Maxima sto memaercsa kKoMaumnoit «%01».
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I'maBa 3

CHomcoxk KoOMaH/]I

3.1 TI'smaBuHoe okuHo Cantor
3.1.1 Menrwo Paiina

Paiin — Cozmare (Ctrl4+N)

Co31a6T HOBBIA JIOKYMEHT.

Paiin — Coxpanurb (Ctrl+S)

CoxpaHsieT JIOKyMEeHT.

®Paiin — Breixog (Ctrl+Q)

Sasepmaer pabory Cantor.

3.1.2 Menrwo Cnpaska

Cuopaska — PykoBozacreo nosbzoBaresst Cantor (F1)

Bamyckaer Ientp cupasku KDE u orkpeiBaer crpasodnoe pykopojacTso 1o Cantor (stor

JOKYMEHT BBI U t1II/ITEL€T€).

Cupaska — Yro aro? (Shift+F1)

Bun kypcopa Mensiercst Ha cTpesiKy co 3HaKOM Bompoca. Haykmmas Ha pa3inaHbie 3/1eMEeHThI
BayTpu Cantor, Bbl yBUAWTE MOJICKA3KY C OObICHEHUSMN HA3HAYEHUS U JIEHCTBUS JAHHOTO

9JIeMeHTa (€CM OHA JJIsl HEro CYIIeCTBYeT).

Copaska — Coobiiuth 06 ornmoke...

OTKphIBaeTCs IUAJIOT OTIPaBKuU coo0IeHust 00 omubKe. OH CIIy:KUT JJIsi TOrO, YTOOBI BBI
MOIJIM OTIPABUTBH CBeJieHUsI 00 OOHAPYXKEHHOI BaMu OIMMOKe B IIPOrpaMMe MJIA CBOE <«IIO-
JKeJIaHUEe», YTOOBI KaKasi-JIn00 IOKa YTO OTCYTCTBYIONIAs BO3MOXKHOCTB ObLIa PeaJIM30BaHa,

B OyJIyIIIUX BEPCUAX MPOTPAMMBI.

CnpaBka — CMeHUTDh sa3bIK MHTepdeiica MpUI0KeHU4. ..

OTKpbIBaeT AMAJOrOBOE OKHO, C HOMOIIBIO KOTOPOTO BBI CMOXKeTe m3MeHUTh OCHOBHOI
s13bIK 1 Pe3epBHBI sI3bIK nHTepdeiica mporpaMmal.

Cupaska — O nporpamme Cantor

ByﬂyT BBIBEJICHbI CB€ICHUA O BEPCHUU U aBTOPaX IIPpOT'paMMBbI.

Cunpaska — O KDE
BynyT BeiBenens! cBenenns o Bepcuu KDE.
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I's1aBa 4

PykoBojscTBo paszpaborunka Cantor

Cantor paciupsiercst IPOCTBIMKA B HATUCAHUH MOy JIsMu. Moysin ObIBAIOT:

s noanep>KKu cucTeMbl KOMIOBIOTEPHOI Ajiredpbl

HoBbIit MOy Ib MOAAEPKKH CUCTEMBI KOMIIBIOTEPHOMA aJrebphl HO3BOJIAT PaboTaTh ¢ Heil n3
Cantor.

lunajioroBble OKHAa AJisi YIIPOIIEHUsI BBOJA KOMAaH/

Bcnomorarenbabie JANaJIOrOBbIE OKHa YIIpOHIaIOT U JieJIalOT HalJIAJIHbIM BbIIIOJTHEHUE TaKUX
CTaHJaPTHBIX ,HQIU/ICTBI/IIU/I, KaK HalIpuMep BBOJ MAaTPHUIIbI NJIX 3allyCK CIEHapud.

Ha nmaHHbBIT MOMEHT He HAITMCAHO HYU PYKOBOJCTBA IO HAITUCAHUIO MojyJieil jjist Cantor, Hu JOKY-
MEHTAIUHU 10 MPOrpaMMHOMY uHTepdeiicy. [losToMy mpu HanucanueMm MOJyJIeil y BaC €CTh TOJBKO
OonuH UCTOYHUK nH(poOpMauu — ucxonublii Kog Cantor. Bee onpenenenus unrepdeiica HaxomsaT-
ca B karasiore lib. B kadecTBe nmpuMepoB Moysell MOXKHO PacCMaTPUBATL MOJLYJIU, BXOJAIIUE B
cocras Cantor.

11
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I'maBa 5

Bompochl 1 oTBeThHI

BosmoxkHo, O6bl1a BRIMyIeHa 0OOHOBIEHHAST BepCHst 9TOro jokyMenTa. C moce el Bepcueil JoKy-
MEHTa MOYKHO O3HAKOMUTLCs 10 apecy http://docs.kde.org/ .

1. Iynxkm mewro Ioxasvieams pesdysvmams, ¢ nomouwwbro LaTeX nedocmynen

He Bce 6a30Bbie cuCcTeMBbI TOIEPKUBAIOT KAXKIBIN TTapaMeTp.
2. Sage uau Maxima ycmanosaens, HO COOMBEMCMBYIOULAA OA306AA CUCTNEMA HE NOABAICNCA
6 Cnucke.

BoszmozxHo nporpamma Cantor He cMoriia HaifiTu pacrosiozkenue 6a308oit cucteMbl. OTKpoiiTe

auaJsioroBoe oKHO «HacTpoitkay n yKayKnTe MpaBUIbHBIN My Th K COOTBETCTBYIONIEH ITpOrpaM-
Me.

3. Omxyda maxoe cmparroe nassanue npoepammo.? Kaxoe ono umeem ommowenue x mame-
mamuke?

IMporpamma Cantor massana B 4ecThb Hemenkoro Maremaruka Leopra Kanropa (Georg
Cantor), co3naresist TeEOpUU MHOZKECTB.

12
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I'mtaBa 6

ABTOpCKUE ITpaBa U JINIEH3U

Cantor

(c) Alexander Rieder alexanderrieder@gmail.com, nporpamma, 2009

(¢) Alexander Rieder alexanderrieder@gmail.com, moxymenranus, 2009

IlepeBoj Ha pycckuii si3bik: Astekcanap Ilorames aspotashev@gmail.com

Dror gokyMmeHnt pacrpoctpansiercs Ha yeiaoBusx GNU Free Documentation License.

IIporpamma pacunpocrpamnsiercs na yeaoBusax juiea3un GNU General Public License.
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IIpunoxenne A

YcTaHoOBKA

A.1 Kak noayunrp Cantor

Cantor — gactb npoekta KDE http://www.kde.org/ .

Cantor MO>XKHO 3arpy3uth ¢ (aiiioBoro cepsepa mnpoekra KDE.

A.2 CucremHble TpeOOBaHUHA

Yro6sI ycnenrHo ucosib3oparsk Cantor, Heodxomum KDE 4. /1jist BO3MOXKHOCTH OTPUCOBKHU (DOPMY.JT
Tpebyercst ycranosuTb LaTeX um LibSpectre. [Ijist mcrnosib30BaHusl pas3MdIHbIX 0a30BBIX CHCTEM
KOMITHIOTEPHO aredphbl, UX HY?KHO YCTAHOBUT.

A.3 Kowmnuiasamnusa m ycTaHOBKA

IlopobGHOE PYKOBOICTBO, ONMKCHIBAOIIEE KOMIMJIAIMIO U yCcTaHOBKY npuioxkenuin KDE, moxHO
Haiitu B Base rexunueckux snannii KDE.

Tlockombky mmsa coopku KDE mcmonn3yercs cmake, ¢ KoMmmuisiueir He JOIKHO BO3HUKHYTH
HUKaknX mpobseM. Ecim y Bac BCE »Ke BO3HUKIM TPOOJIEMBI, MOKAJIYICTA, COODIIUTE O HUX C
OMOIIBIO crucKoB pacchliku KDE.

A.4 Hactpoiika

B zaBucumocTu or Bameit cucTeMbl MOXKET OTPEOOBATHCST HACTPOUWKA IIyTell K PA3JIMIHBIM IIPH-
JIOYKEeHUsIM, HCIosib3yeMbiM Cantor.
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