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Kax 0a ce cnab6oume ¢ Calculus WIZ u The Mathematical Explorer

MNporpammte Calculus WIZ v The Mathematical Explorer ca CAMOCTOITEAHM COTDTYEPHM
NPOAYKTM 3Q M3Y4ABAHE HA FTOAIM BPOU OBAACTM HO MATEMATUKATA (BMXK MO-HATATHK
NOAPOBHOCTH). Te Ca KOMEPCUAAHM MPOAYKTU, pa3paboTteHn oT dompmarta Wolfram
Research, Inc. (http://wolfram.com/) 1 ce NpOAABAT OT AOKAAHU AUCTPMOYTOPU NO
LeAms CBAT. oBedve MHAOOPMALMS 3a BALLMS AOKAAEH AMCTPUOYTOP MOXE AQ HOMEPUTE
HO aaec: htip://store.wolfram.com/. B momeHTa uma sepcum 3a Windows 1 Mac OS.
Aokato Calculus WIZ e TAGBHO NPEeAHA3HAYEH 30 MOANOMAraHe padoTaTa B KAQCOBETE
NO MATEMATUYECKM AHAAM3 HO EAEMEHTAPHO HUBO (BKAIOYMTEAHO AOMALLIHM PABOTU U
COMOIMOAIOTOBKA Ha CTyaeHTnTE), The Mathematical Explorer e pa3paboTeH C LeA AQ
CAYXM KATO COMOCTOATEAEH MbTEBOAMUTEA B EAHO OT HOM-TOAEMUTE OTKPUTUSA HO
4OBEYECTBOTO — MATEMATMKATA, KATO MPEACTABI OCHOBHUTE MAEU M KOHLLEMLLMM,
MNOCTABMAM OCHOBMUTE HA PA3AMYHM KAOHOBE HO KAQCMYECKATA M ChbBPEMEHHATA
MATEMATUKA.

Uncmarayus

MpoAykTUTE CE PA3NPOCTPAHABAT HaO CD B KyTUS. B T9X C€ HOMMPAT 1 BpoLLypm C
OMMCAHME HA NPOLECA HA MHCTAAUPAHE. M ABATA MPOAYKTA M3MCKBAT AULLEH3EH HOMEP
M BOAMAHQ NAPOAQ, 30 AQ PABOTAT. TE3U YNCAQ CA HANEYATAHM HA ETUKETA HA
CboTBETHOTO CD. [0 NPMHUMN, MHCTOAQUMATA € MHOTO MPOCTA U CE PBbKOBOAM OT
CbBEeTBALLLO MPOrpama.

Calculus WIZ

Calculus WIZ e cpeACTBO, KOETO MOANOMArd CTYAEHTA AQ PELLIOBA NMOBEYETO
MOTEMATUYECKM 30AQYM OT TOAAMLMOHEH MbPBKM KYPC MO MATEMATUHECKM AHAAM3. TOM
HOMOANBA €AHOODPA3HUTE PBYHM MPECMATAHMS, MOMATA HA CTYAEHTUTE AQ HAYYOT
KOHUEMNLMUTE 4PE3 EKCMEPUMEHTUPAHE U BU3YAAM3ALMA. BbNpeku CTpaxa, ye
CTYAEHTUTE LLLE PA3BUAT CUAHA 30BUCUMOCT OT TEXHOAOTUUTE, TO3M COCDTYER PEAAHO
MOMAra HA NOTPEDBUTEAS AQ Pa3DEepPEe HEODXOAMMMTE CTbMKM MPU PELLABAHE HA
30AQ4MTE, KOMUTO YECTO CA CKPMUTU 30A OTPOMHUTE UIHUCAUTEAHN AETAMAU U MEXKAMHHUTE
CTbMKM, KOFrATO 30AQYATA CE PELLABA PbYHO.

30AQYMTE HO MATEMATUHECKMI OHAAM3 MOTAT AQ CE PELLIABAT Ype3 NPOCTO KAMKBAHE
BbPXY OYTOH U 3AMbABAHE HA MHADOPMALMEA B AOAEHA dbopma. Calculus WIZ KomBumHmpa
dOOPMM 30 PELLIABAHE HA 30AQ4YM (CMOCOBHM AQ PELLAT NOBEYETO 3AAQHM OT


http://wolfram.com/
http://store.wolfram.com/

y4eDOHULUTE) C KPATKO PE3IOME HA CbOTBETHATA TEOPMUSA (HAMPUMEP, TEOPEMA 30
CPEeAHUTE CTOMHOCTU, CXOAMMOCT HO CTEMEHHU PEAOBE M T.H.) M ARYTA MHAOOPMALMS,
KOSATO Ce MPEAAQrd B CTAHAQPTHUTE y4ebHuum. Calculus WIZ € CaMOCTOITEAEH MPOAYKT,
OCHOBOH HO YCTAHOBEHATA TEXHOAOIMMS HO Mathematica (cbwo o1 Wolfram Research,
InC.). M3noA3Ba ce 9APOTO HaO Mathematica 4 KATto U3YUCAMTEAHO MALLMHA. KAKTO
noBevyeTo NPOAYKTM HO Wolfram ce pabotn ¢ BeaexHmumte (Notebook) Ha
Mathematica, KOMTo Ca XMNEPTEKCTOBM AOKYMEHTU 30 KOMBOUHMPAHE HA TEKCT,
rpAdourKM, POPMYAU M AECHOM3MOA3BAEM MHTEPTDENC, KOMTO € HAMBAHO MHTEPOKTUBEH U
MO3BOABA Cb3AOBAHE HO AHMMALLMU. MATEMATUYECKMUTE CUMBOAU CE MULLIAT MAM C
M3MOA3BAHE HA CMNELMAAHMU KAQBULLIM U CE M3BMPAT OT MAAETU.

Calculus WIZ € OpraHm3MpaH B TAGBU U CEKLIMM, KOMTO CA MOAPEAEHM MO CXEMATA HA
CTAOHAQPTEH KYPC B KHUIA MO MATEMATUHECKM AHAAM3: OYHKLMM U TPATOMKM, TPAHMLLA,
AMPEPEHLMPAHE, TEOPEMA 30 CPEAHUTE CTOMHOCTM, MOCTPOIBAHE HA TPACOMKM,
MNPUAOXKEHUS HA NPOU3BOAHUTE, MHTETPUPAHE, MPUAOXKEHUS HO MHTETPUPAHETO,
TPAHCUEHAEHTHU AOYHKLMM, TEXHUKM HO MHTETPUPAHE, MAPAMETPUYHU 1 MOAIPHMU
YPOBHEHMSA, BE3KPAMHU PEAMLM, HECODCTBEHM MHTETPAAU, BE3KPAMHM PEAOBE,
AMTPEPEHLMAAHM YPABHEHMS.

[AQBUTE U CEKLMUTE CA AECHO AOCTBIMHM OT MOMOLLIHO MEHIO U BIPOAEHM XMMEPBPBL3KM B
LLeAMs NPOAYKT. Bbnpekun 4ye Calculus WIZ e nbAeH HODOP 30 MATEMATUHECKM AHOAMS,
KOKTO M MOBEYETO KHUIU, TOM € NPEAHA3HAYEH AQ OKA3BA MOMOLLL 30 AOMALLIHATG PadoTa.
TOM CbABPXXA MOAEAEH AOKYMEHT 30 YYUTEAR, KOMTO AQ CbCTABS 3AAQHMETO 30 BCEKM
CTYAEHT MHAMBUAYOAHO.

X1nepspb3KaTaA:

http://www.wolfram.com/products/student/calcwiz/demo.html

MNPEAOCTABS KPATKA MHADOPMALLMSA 3A BbAMOXKXHOCTUTE HO Calculus WIZ, a CbLLLO TAKA
MAIOCTPUPA HETOBUS MHTEPdoenC. Pasbumpa ce, Ta3m yeb-CUMYAQLMA HE € TOYHO CAMMUAT
Calculus WIZ, HO HOAMYHATA OYHKLMOHAAHOCT HO CUMYAQLLMETA MOKA3BA HA NOTPEOUTEAS
AOMBAHUTEAHA MHADOPMALMS 30 HOYMHA HO PABOTA HA LLEAMA MPOAYKT.

Calculus WIZ e OpraHm3mpaH B MOMOLLLHME 6pAy3bp OT 3ArAGBME, TAABA, CEKLLMA U
noacekumd. AomawHata padota ¢ Calculus WIZ BeAeXHUKA MMA NPUMEPU CbC CPEAHA
MO TPYAHOCT YNPOXHEHMUS, KOKTO B Y4EOHMK. Te ca peLleHn No TP PA3AMYHU HOYMHA: C
OBTOMATUYHUTE COABbPMU (peluateamn) Ha Calculus WIZ, ¢ meToamTe OT y4ebHUUMTE U C
KPATKM MOAEAHM NpOorpamm Ha Calculus WIZ. Tpute peLueHms AQBAT BbAMOXHOCT AQ
CPOBHUTE PA3AMYHUTE METOAM. TYK MPUBEXAOME EAMH MPUMEP OT MOMOLLIHMA BPAY3bP.
PbYHUTE U3YUCAEHUS CA OBICHEHU KAKTO CAEABQ:


http://www.wolfram.com/products/student/calcwiz/demo.html
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m Example: hand solution of :_y = ¥ Cos[x]
X

First, the equation

Sy = e¥ Cos[x]
dx

is separable and may be written in differential form as
e ¥ dy = Cos[x] dx.

Second, the integrals are easy to compute.
Je¥dy= [cos[x] dx
- ¥ = sin[x] - c,or

e ¥ = ¢ - sin[x], for a constant c.

JC IS _'l;I

CAEABQ HAYMHDBT, MO KOMTO CbLLATA 30AQ4Y0 CE PELLABA C KPATKATA MOAEAHA MPOrPAMA
Ha Calculus WIZ:
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~  Caleulus WIZ example: solution of % = e¥ cos[x]
X

EVALUATE | CALCULUS WAZ INPUT

In[4]= Clear[x, ¥y, f]:
flx , ¥ 1 := ¥ cos[x]: |
DSolve([y'[x] == f[x, y[x]], ¥[x], x]

Solwe::ifun : Inverse functions are being used by Solve, so some solutions may not be found.

Outfgl= {{¥[x] + -Log[C[1] - Sin[x]]}}

Nofice the ©[1] in Calculus WIZ' s solution. This stands for an arbitrary constant.




KQKTO MB KAQCHYECKM YHEDHMK, HIKOM 3AACHM MOTAT AC CE 30ACBAT B TEKCTOBA POPMA.
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The Nearest Point

Find the point on the parabola v = %2 nearest to the point (é , 2). The next Input cell generates an amimation of a blue point moving along the parabola with a red
2

segment connecting it to the point. (To run the animation, click the button )

I Calculus WIZ example: animated motion along the parabola

ANIMATE | CALCUILUS WIZ GRAPHIC
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The distance between the point (x, v} and (a, b} is given by
=
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The Mathematical Explorer

The Mathematical Explorer € eAeKTPOHEH Y4eOHMUK, PA3AEAEH HA 15 rAaBU: TTPOCTU YUCAQ,
MaTeMaTMieCckn AHAAM3, POPMYAM 3A U3HUCAIBAHE HA YUCAOTO TT, KBAAPATHM KOAEAQ,
CuAQTa HA NPOBHUTE UMdpU, CeKpEeTHM KOAOBE, 300ABHO MATEMATMKA, M3CAEABOHE HO
obpasumre Ha Ecluep, PA3HOBMAHOCTM HA PO3UTE, PPAKTAAMIALIMG HO KOCTEHYPKM,
O6pa3um Ha xaoca, NocAeAHa TeopeMa Ha PepmMa, XmnoTesa Ha PumaH,
HeoBUKHOBEHM YUCAOBU CUCTEMM U TEOPEMA 3A YETUPUTE LBITA.

Bcsaka rAaBa MMA HAKOAKO MOAFACBU. [OBEYETO MATEMATUHECKM PA3ZAEAM BKAKOYBAT TOBA,
KOETO Ce O4OKBA OT 3ArAGBMETO MM. YUTATEAAT CE 3aMNO3HABA C HEMPEKbCHATUTE APOBMK,
AMOCDAHTOBUTE YPABHEHUSA, MOAYAHATA OPUTMETUKA, 30AAQ4YATA HO BIOGOOH-HMABA,
YUCAQTA HO PUOOHAYU, 30AQHATA 30 BPAXMCTOCTPYHATA, MOKPUTUA HO MPOCTPAHCTBOTO C
KPUBKM U AP. BCIKA TAQBA € PA3LLUMPEHA C MCTOPUYECKM BEAEXKM 1 KPATKM Brorpadomm
HO HAM-TOAEMUTE MATEMATULM, KOUTO CA AONPUHECAM KbM AQAEHMS BbMPOC
(BKAIOUMTEAHO EBKAMA, Pepma, Fayc, Onaep, HIOTOH, PUMAH, YOUAC U MHOTO ApYTH). B
MOMOLLIHME Bpay3bp , cekuMa AEMOHCTPALMM, MOTAT AQ CE€ HOMEPSAT MHOTO MHTEPECHM
MPUMEPU HO CUMBOAHO-YUCAEHM MPECMATAHMS, TOKMBA KATO 33 NPEACTABAHMS HA
KOHCTAHTATA HO KOTAAQH, PeLLiaBaHE HAO YPOBHEHMETO HO HIOTOH C peaoBe, M34MCAIBAHE
HQO MHOTOMOAKOCHO MOAE U1 AP. Te3n AEMOHACTPALMMU CA AOMBAHUTEAHA MHADOPMALLMA U
HE CA BKAKOYEHM B OCHOBHUTE TEMM, PA3FAEXACHM B KHUrATA.



The Mathematical Explorer € COMOCTOSITEAHEH MPOAYKT, Cb3AAEH HO 6A3ATA HA
TEXHOAOTMITA HO Mathematica (3a M3YUCAUMTEAHO MALLMHA € M3NOABAHO APOTO HA
Mathematica 4). TNotpebuteackmgar nHrepdpenc Ha Mathematical Explorer € 3aMM1CAeH
4pe3 eAEKTPOHHMSI TEKCT HA MOMOLLIHME Bpay3bp HO Mathematica. ToBa MO3BOASBA
M3BUPAHETO HA FTAQBU, CEKLMU M MOACEKLMUM Ype3 MHTEPpTENC, BA3UPAH HO KAMKBAHE C
MMLLKOTA. TOM CbLLLO TOKQ AGBA Bb3MOXHOCT AQ CE ThbPCAT KOHLUENUUKM, Bmorpadomm Ha
MATEMATULM, LMTATU U T.H. , KOKTO M MPEAAQTA LIUTATM KbM MATEPUAAM 30 CAOMATA
Mathematica. C ueA AQ MOXE AQ M3CAEABA MAM AQ EKCMIEPUMEHTUPA, NOTPEBUTEAIT Ce
NPEenPALLLA KbM M3PA3 (MAM NPOrpama) Ha Mathematica, KouTo ce aKTMBUPAT C
HaTMckaHe Ha Shift 1 Enter. PesyAtatmte ca BNeYaTAsBALLLM — Cb3ACBAT CE MPAdOUKM U
TABAMLM, HECTO CE MAHUMYAMPAT M OMPOCTABAT CAOXHU AATEBPUYHM U3PA3M U
CAEAOBATEAHO CE€ EAMMMHUPAT CKYYHU PBYHU M3YUCAEHMSA. TEKCTLT € HAMMUCOH B
AECHOAOCTBIMEH U NPUATEACKM TOH. The text is written in an approachable and friendly
fone. YUTaTeAdT € NpeAm3BUKAH C FOAIM BPOM MPUMEPU KbM BCEKM PA3AEA.

OCHOBHATA LEA, NPECAEABAHA OT Mathematical Explorer Han-Aoo06pe e 0649CHEHA B
HEMHOTO BbBEAEHME:!

“The Mathematical Explorer € e AHO MHTEPOKTMBHO MbTYBOHE MPE3 HAKOW OT HAM-
YBAEKATEAHUTE 30AQ4M B UCTOPUITA HO MATEMATUKATA — 3AAQ4YM, KOMUTO CA
MPEAM3BUKBAAM MATEMATULIMTE OT APEBHA MbPLMSA HOK AO HOLLIETO MOAEPHO Bpeme. Tou
BKAKOYBA M BBMNPOCH, YUMTO peLLEeHMd BIXa HOMEPEHM CbBCEM HAOCKOPO KATO MOCAEAHATA
Teopema HA PepMa U KOMMIOTbPHOTO AOKA3ATEACTBO HA TEOPEMATA 30 YHETUPUTE LIBATA,
HO CbLLLO TOKQ M PA3FAEXAQ BCE OLLE HEPELLIEHN MPOBAEMM KATO XMMOTE3ATA HO
Puman."”

“Pa3pa®oTkaTa HAO BCAKA FAOBA € 30MMUCAEHO AQ Obae KAKTO OBpPA30BATEAHA, TAKA M
30HUMOATEAHQ; T4 BKAIOYBA HCHO OOACHEHME HA BOXKHUM MAEN EAHOBPEMEHHO C
YBAEKATEAHU KYATYPHU U MCTOPUHECKM AETAMAM. MHOTO TEMM UMAT CTPOTO M3YUCAUTEAHA
MOAMNABHKA, AOKATO APYTM Ca NO-A006pe pa3bupaemm C rpAdoUYHATA MM BU3YOAM3ALMS.
B Mathematical Explorer ca WHTETPUPAHM MOLLHATA  M3YUCAUTEAHA MALLUMHA U
MHTEPdDEMCA, 3AAETHAAM B TEXHOAOIMATA HA Mathematica, cneYeAmAaTa HArpaam
TEXHUYECKA M3YUCAMTEAHA cucTemda Ha Wolfram Research. C Mathematical Explorer,
Bre moxeTre AQ U3MbAHIBATE TOAIM BPOM YUCAEHU U CUMBOAHU U3YNCAEHUS, KOKTO U AQ
Cb3AOBATE HEOTPAHMYEH BPOM MACKBKM OT IPACOUKM, KOMTO AQ B MOMOTrHAT Mo-A00pe AQ
pa3bepeTte naAeuTe, KOUTo M3CAesBaTe.”

“The Mathematical Explorer e NpoekTMpPaH KATO OTBOPEH, MHTEPAKTMBEH PECYPC B CBETA
HO CbBPEMEHHATA MATEMATUKA, TAKLB, KOMTO BM MO3BOASIBA AQ CE BbPBUTE MO
M3YUCAUTEAHUTE CTbMKM HQ HOM-TOAEMUTE MATEMATULIM U AQ EKCMEPUMEHTUPRATE C
4YAOTO HO OTKPMBATEACTBOTO, KOETO € YBAMYAAO AMATbOPU U MPOFDECUOHAAUCTM MNPE3
BekoseTte.”

MouMepPHA U3BAAKO OT TAQBATA [1POCTU YUCAQ:
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Questions Raised By Euclid’s Proof

Question 1

After thinking about Euclid’s proof that there are an infinite number of prime numbers, several questions, still unresolved today, immediately

come to mind. The following question is easy to investigate.

Question 1: How often is an integer of the form 1+2-3-5-7-11-13 --- prime? ]
Numbers of the form 1+ 2-3-5-7-11-13 are called Euclid numbers. ]

The expression [T { is a mathematical notation used to represent the product of the integers 1 though n. So for example, the following gives the

N3BAAKQ OT BUOTPAdOUITA HO MATEMATHK:
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Euclid of Alexandria (c.365 BC-¢.300 BC)

Euclid, a Greek who lived in Alexandria (now in Egypt) about 300 BC, wrote a book called The Elements, which has outsold all other books on

mathematics. In fact, The Elements consists of 13 books, and it covers just about all the mathematics known at that time. While it is not clear

exactly which proofs in the book can be credited to Euclid himself, it is generally accepted that Euclid discovered the beautiful proof that there are

infinitely many prime numbers. Moreover, the Euclidean algorithm, which plays a prominent role in Greek geometry and number theory, is perhaps _I;l
4| | »

CTtenH BelrbH, aBtop Ha codotyepaq, ka3sa “C BCIKA M3MMHOACQ TOAMHA, BCE NMOBEYE

MATEMATUKATA CTABA EKCNepPMMEHTAAHA NO NPMPOoAd, C MHOTO M3HNCAUTEAHM HAOCOBE 3A

OTKpMBAHE HA HOBM 3ABNCMMOCTU U CbOpN\YAM. EAHO CAEACTBME OT TOBA M3YUCAUTEAHO
OTMECTBOHE B MATEMATUKATA €, Y€ TOAIMA HOCT OT HEMHUTE OBAQCTU — KOKTO

KAQCHMYECKHU, TAKA M CbBPEMEHHM, CTABAT AOCTBMHM 30 XOpa 6e3 CNeuMaAHA NOATOTOBKA.

ToBA € Bb3MOXHO, 3ALLLOTO CAOXHUTE AATOPUTMM U METOAM 3Q BM3YAAM3ALLMSA, KOUTO MO-
PAHO Oaxa OBAACT CAMO 30 HIKOAKO CNELUMAAMCTH, Cera ca OTBOPEHM 3A LLeAnd CBAT.



The Mathematical Explorer € eAMH OMUT AQ CE MOKAXKE KOK EAEMEHTAPHUTE MU3YNCAEHMUS
MOTAT AQ XBbPAAT CBETAMHA BbPXY MHOIO YBAEKATEAHU OBICHEHMSA, OT
AECHOPA3BUMPAEMATA TEOPEMA 3A YETUPUTE LLBATA U MOCAEAHATA TEOPEMA HA PepMa
AO MHOTO MO-ABCTPAKTHATA M MO-BAXKHA XMNOTE3A HA PUmaH.”

Xunepspb3kata hitp://www.wolfram.com/products/explorer/topics/ CbAbPXA M3BAAKMU
OT BC4KA OT 15-1e rAaBm HO Mathematical Explorer.

CaAeaBa KPATKA M3BAAKA OT TA3M XMMNEPBPB3IKA:

The Power of Check Digits
: Modular Arithmetic, Symmetries,
~ and Group Theory

MHOro acnekT o1 CbBPEMHHOTO OBLLLECTBO CA OCHOBAOHM HO OMNPEAEAEHU YUCAQ, 30
NPOBEPKA HA HIKOM OBEKTU. BAHKHOTUTE M3MOA3BAT CEPUMHU HOMEPTA, KOAMUTE U
CTOKOOBOMEHDBT U3MOA3BAT MAEHTUAOUKALIMOHHU HOMEPQ, KHUTUTE UMAT
MHTEPHOLUMOHOAEH CTOHAQRTEH HOMEP, MHOIO NOTPEBOUTEACKM MPOAYKTM MAMAT BApP-
KOAOBE UAM APYTA MAEHTUAPUKALMOHHM HOMEPA. 3a LWACTME, NPOCTA CUCTEMA 30
O3HQYOBOHE HA YMCAQTA, HOpeYeHa NpPobHuM umdopn (Check digits), moxe Aa nposepssa
MAEHTUYHOCTTA HO BCIKAKBM BUAOBE CEPUMHU U PETUCTPALMOHHKM HOMepPa. OTKpUMTE
MHOTO CUCTEMM OT NPOOHM 3HALM M CE MOPOBETE B EAHA OT HOM-YBAEKATEAHUTE YACTM HA
MATEMATMKATA, CBbP3AHA C MOAYAHATA APUTMETUKA, CUMETPUUTE U TEOPUITA HA
roynure.

Th s=e how this computation is dore in practice, consider the eode on the back of a
pint of Ben and Jerry's Cheny Gaweia [ee Crearn, in this case given as

076840100156,
Il
| il

0 7684010015 6

WIRC rom Berand Jermys Chemy Gartalce Cresm

The & comes fiom the other digits as wcheated above

Hod[10- ({3, 1, 3,1, 3,1, 3,1, 3, 1, 3).
[0, 7.6, 6,4, 0,1, 0,0,1, 5}, 10]

AddCheckDigit[07684010015, TPEC]

TaE40100 136

VerifyCheckDigit[07684010115. TPC]
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