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Kmouesnie caosa: Beb-cepuc MathPartner; cuMBOJIbHO-49HCIIEHHDIE BBLIYHC/IEHUST; KOM-
IbIOTEpHAsi ajiredpa.

MsI xapakTepusyeM Tekymiee cocrosiaue Beb-cepsuca MathPartner. O6cyxmaem myTn
Pa3BUTHS IIPOEKTA W MPUBOJUM IIPHMePLI PellleHrs] HEKOTOPBIX 3a/ad.

MathPartner — 3T0 BeG-CepBUC I CHMBOJBHBIX U YMCJEHHLIX pacderos [1]. fA3ek
Mathpar, Taxske u3pectubiii kak ATEX (ot Active TEX), mpeacrapiser coboit cxoxuit ¢
TEX mponeaypHBIi A3BIK.

Beb-cepBHC IPeI0CTABIISIET T0JIH30BATENI0 MATEMaTHIECKY 0 TETPA/b, B KOTOPO# MOX-
HO YI06HO 1 3pPEKTUBHO MPOU3BOMUTH CHMBOJIBHO-YMCIEHHBIE PACYeThl, PemaThb -
(dbepeHIMaIbLHbIE YDABHEHHsI, BBIIOJIHATD MATPUYHBIE U MOJMHOMHUAJbHBIE BBIMUC/ICHNU,
CTpPOUTH N306pakeHus rpadUKOB, IOBEPXHOCTEH!, ITOKa3bIBATh UX B JIBUXKEHUU, COXPAHATD
HA CBOEM KOMIIBIOTEpE IIOJydeHHOe M300parkeHWue WM CePUI0 M300parKeHuil Kak aHuMa-
IIMIO JIJIS TOC/IEMYIOmel JeMOHCTPAIMU U MHOTO€ JIPYTOe.

[1aBHOI 0COGEHHOCTBIO TETPaId, B OTJINYKME OT APYTUX MOJOOHBIX CPEICTB, SBJISETCS
SBHOe yKasaHHe Ha MaTeMarmdeckoe okpyxenue — SPACE. Bce BbrauciieHus pousBo-
nATCd B (PUKCUPOBAHHOM II0JIH30BaTEIEM IIPOCTPAHCTBE.

Oxpyxenune SPACE

SPACE — 3TO IPOCTPaHCTBO, B KOTOPOM permaeTcd 3agada. OHO 3a/aeTcsl IMCIOBBIM
MHOKECTBOM, BMECTe C HAOOPOM OCHOBHBIX OIepalyii HaJi STUM MHOXKECTBOM U UMEHaMU
IIepeMeHHBIX, KOTOpbIe OyIyT UCIOJIB30BAThCA B MOJIMHOMAX, PAIMOHATBHBIX U TPAHCIEH-
NeHTHBIX yHKIUAX. 110 yMOJYaHUIO ycTaHaBIUBaeTcst OkpyxkeHue SPACE = R64[x, vy,
z, t] — 3T0 ObO3HAaMEHMe JJIs [IPOCTPAHCTBA C IePeMeHHBIMU ZI,Y, 2,1 HaJ| IOJIeM Be-
IIECTBEHHBIX dHCeJ1 ABOHON TounocTH (64 6ura). IlopAmOK MepeMEHHBIX ONpeIesIaeTCs
nosib30BaTeeM U (pUKCHpyeTcs cieBa HanpaBo: & < Yy < z < t. Ilomp3oBarens Moxer
m3mernts SPACE, nanpumep, Moxer ycranosutb SPACE = Q|z] . IIpumepsr:

SPACE = Z|[z,y, 2);
SPACE = R64[u, v];
SPACE = Clz].

OcHoBbl a3biKka Mathpar

Bce dbyHKIMH, OMEpaTophbl U CIyKeOHbIE CI0Ba HATHHAIOTCH C ob6parroro crema (\),
ganpumep, \sin(x), \infty. BolbIIMHCTBO COrvIaleHN, TPUHATHIX B A3bIKE TeX, Takux,
KaK COTJIAIIEHUS O BEPXHIX U HUKHAX MHAEKCAX, IPeYecKrX OyKBax U Apyrue, HepeHoCsT-
cs1 B s1361K Mathpar. ViMeeTcs crienyasbHOe CorIamenue o0 S7eMeHTaX HeKOMMY TATUBHbIX
anreGp. VIMeHa 3/1eMEHTOB HEKOMMYTATHBHBIX aJreOp JOJKHEI HAMMHATLCA C obpaTHOrO
cuemua 1 3araBHON OyKBBI, HAIpuMep, \A.
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Kazk10e BoIpazkeHne OTAeIsaeTcs TOUKOI C 3ansTol (;) Wi KOMMEHTAPUSIMHE, KOTOPbIE
JIOJZKHBI OBITh 3aKJTIOYEHB! B KaBBIYKHU, KaK MPsiMasi PeYb B PYCCKOM fA3BIKe. UTOOBI pac-
neYaTaTh Pe3y/IbTaThl BhIPAXKeHUH, MCIONb3yeTcd KoMaHda \print (expl, ..., expN).
[Tapamerps! «expN» — 3TO MMeHa [MEPEMEHHBIX, KOTOPbIe HY>KHO BLIBECTH HA I1€YaTh.

Bech TekcT B TEeTpaau JesUTCs Ha OTAE/IbHBIE OKHA, KOTOPhIE HA3BIBAIOTCS €Ile CeKIN-
aAvu. Bce BeIpaXkeHUs B OIHOI CEKIMU BBIYUCIISIIOTCS MTOCJIEA0BATENLHO APYT 32 APYTOM
760 B COOTBETCTBUU C OIIEPATOPAMH YIPABJIEHNs!, €CJIM OHU MIPUCYTCTBYIOT.

Ecmu cpemu BbIpakeHmit ceKnum HeT (DYHKIUi, OCYINECTBIAIONMX BbIBOA (print,
prints, plot u T. Z.), TO aBTOMATHYECKH OyJeT pacledaTaH pe3yJbTaT MOCJEHErO BbI-
paKeHwusl.

ITosnb3oBaTesbecKuiit mHTEPQEiic

B BepxHell HaBUTaIlMOHHO} MMAHEJN PACIOJIATAIOTCS CCHLIKA Ha OCHOBHBIE CTPAHMIIBL:
CTPaHUILy NPUBETCTBUS, PabO4uyio TeTpajb, Pa3/esl IIOMOIM, CTPaHUIy ¢ HH(MOPMAaIyeil
o cucreme. Takrke B 9TOl MaHe M HAXOAATCS KHOIKA IMEPEKJIIOYEHHS sI3bIKa MHTepderica,
Ha JAHHBIf MOMEHT JOCTYIIHBI DYCCKUU M aHIVIMACKUN SI3BIKH, M CCHLIKA JJIs CKadKMBa-
HHIA pyKoBozacTBa B (popmare PDF. PykoBomcTBO COZEPKUT ClIpABOYHBIE MATEPHAJIBL 10
paboTe ¢ CUCTEMOI M MPUMEPHI UCIOJb30BAHUS C OTBETAMM.

CneBa Ha cTpanuile pabodeil Terpajau pacrojaraercs KOMaHIHas IaHesab. Ha Heil B
CBOPAYMBAIOIINXCA TPyNIax pPa3MelleHbl KHOIKH JJIs BBOJA KOMaHJ, T'PEYECKHX OYKB,
MaTeMaTHIeCKUX CHMBOJIOB, 3arPy3KH /CKaunBaHus (hailioB, ayTeHTU(DUKALIUHA TT0Ib30Ba-
TeJs U T. .

Bce pabouee mpocTpaHCTBO TeTpaau AeauTcs Ha ceKuuu. CeKnun paciosiaraloTces Io-
CJIeIOBATEIbHO APYT IO, IPYTroM. Y KaKJOi CEKIIMU CBEPXY €CTh IMaHEIb UHCTPYMEHTOB
C KHOIIKAMU CJIeBa HAIIPABO: BBIITOJIHUTH KOMAHJbI U3 9TOH CEKIUH; IEPEKIIIOYUTh OTOOpa-
keHne Tekcra B cekiuu (Mathpar — PDF), B pexxume Mathpar TekcT MOXKHO peaKTHpO-
BaTh, a B pexkuMe PDF TeKkcT MOXKHO TOJIBKO IIPOCMATPUBATD; T0OABUTH HOBYIO CEKIIUIO
HUJKE JIaHHOH; YIAJIUTh U3 IMaMSTH BCEe BBEJEHHBIE BhIPAKEHHSsI, T.€. 3a0bITh HA3HAYCHUS
[I€EPEMEHHBIX; YIAJIUTh CEKITUIO.

IIpu HaBemeHuu Kypcopa Ha JI0OYI0 U3 3THX KHOIOK IOSIBJISIETCS BCILIBIBAIOIIAS MO/
CKa3Ka C onucaHneM (OyHKIMOHAJBHOCTH 3TOM KHOMKH. DTO Ke CIIPABEIJIMBO BOOOIIIE JIJIst
BCEX KHOIIOK, KOTOPBIE €CTh y JAHHOI'O CEPBUCA.

DyHKIIN
Yro0bI BEIYUCIUTD 3HAUEHNE (DYHKIIMKA B TOYKE, UCIIOJIB3YeTCs (DYHKIMS
\value(f, [varl, var2, ..., varn]),
rae f — oro dyuKusd;, varl, var2, ..., varn — 3HaYEHUs [IEPEMEHHBLIX U3 TEKYIIEro

okpy»kenusi SPACE. [Ipumep Boruucienus 3HadeHus Boipaxkenus g = sin(12+tg(23+1)):

SPACE = R64[x, yl;

f = \sin(x"2 + \tg(y"3 + x));
g = \value(f, [1, 2]);
\print(g);

Beox: g = 0.52
He o06si3aTesibHO MOCTABIATh B (DYHKIIUIO YUCJIOBBIE 3HAYEHHS, MOYKHO IIO/ICTABJIATh
JIOOBbIe BHIPAXKEHUST U MOJIy9aTh KOMIIO3UIMIO (DYHKITHIL:

SPACE = R[x, y1;

= x"2 + y°2;
=R a 513
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g = \value(f, [\sin(x), \cos(x)1);
\Factor(g);

Brisom: 1
3necy \Factor — 3T0 (yHKIHUs JJIsl YIPOIIEHUS TPUTOHOMETPUYECKUX U Jorapud-
MUYeCKHUX (PYHKIUN U MX KOMITO3UIHIA, IIPU KOTOPOM U3 CYMMBI CJIaraeMbIX BBIIENIAI0TCH
COMHOKUTEJIHN WJIX OHA OO'beIMHSIETCsI B OHO BhIpaskeHue. B JaHHOM cirydae UCIOIb3yeTcs
OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJecTBO. IIpoTuBomnoNIOKHAsA €if (hyHKIMA JJIsl yIIpo-
miennsi \Expand mpejHa3HauYeHa JIJIs IPe0OPa30BaHUsA BbIPAXKEHHUA B CyMMYy CJIaraeMbIX.
[Tpumeps! uHTErpUpOoBaHus U AuddepeHIPOBaHNA DYHKIIHIA:

SPACE = Q[x];
f=(2x"2 +1)"3;

1 = \int(f) d x;

dl = \D_{x} (1);

d21 = \D_{x"2} (1);
\print(f, 1, dl, d21);

Brisog;
f = 8z% + 12z* + 622 + 1;
l=(8/7)z" + (12/5)x® + 22% + z;
dl = 825 4+ 12z* + 622 + 1;
d2l = 48z° + 4823 + 12z;
ITomuHOMBI
BoruncauTh 3HaYeHue MOJMHOMA B TOYKE MOXKHO Tak Ke, KakK I (OyHKIUH:

SPACE = R[x, yl;
f =x"2+ 5x(y~3 + x);
g = \value(f, [1, 2]);

BrBox: g = 46.00
Pemenve anrebpaniecKoro ypaBHEHUS:

SPACE = C64[x];
FLOATPOS = 2;
b = \solve(x~4 + 2x + 1 = 0);

Bosom: [(0.77 + 1.128), (0.77 — 1.128), —0.54, —1.0]
Pemenue anre6pandeckoro HepaBeHCTBA:

SPACE = R[x];
b = \solve((x + 1)°2(x - 3)(x + 5) \ge 0);

Bosog; (—oo, —5] U {—1} U [3,00);
Basuc ['pebrepa (cranmapTHbIi 6a31C) MOJMHOMUAILHOTO Heasa:

SPACE = Z[x, y, z];
\gbasis(x~4y~3 + 2xy~2 + 3x + 1, x"3y"2 + x"2, x4y + z"2+xy~4 + 3);

Buson: [2% — 2 + 322 — 10z + 9,y — 92* — 3z® — 22 — 81z + 27,25 + 922 — 6z + 1];
514PemeHme IIOJIMHOMUAJIBHOM CHCTEMBI:
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SPACE = Rlx, y1;
\solveNAE(x"2 + y~2 - 4, y - x72);

PesynbraT npejcTaBiieH B BUJIe MATPHIIBI, CTOJIOIBI KOTOPOII COOTBETCTBYIOT IIEPEMEHHOA,
a peIeHus 3aIMCaHbl B CTPOKaX.

1.60i —2.56
124  1.56
—1.60i —2.56
—-1.24 1.56

Tpomnndyeckass maremaTuka B Mathpar npesicraBieHbl HECKOIBKO TPOIMYECKUX I10-
JymoJiell ¥ TMOJIyKoJiell, Takue Kak: ZMaxPlus, RMinMult, R64MinMax. Ilommbli crmmcok
TPONMYECKUX ajIredp MpUBEJEH B pa3jiesie IOMOIIN.

Vims Tponuyeckoii ajredpbl COCTOMT M3 TPEX 4YacTeil: YMCIOBOIO MHOXKECTBa; Olepa-
I[M, COOTBETCTBYIOIIEH CJIO’KEHUIO; OIIEPAINH, COOTBETCTBYIOIIEH yMHOXKEHUIO.

Kazkmas anrebpa comepkuT 3jeMeHTs 0 11, —00 1 00.

IIpumMepbl MPOCTHIX OIeparyii:

SPACE = ZMaxMult[x, yl;
a=2; b=09;
c=a+b; d=ab;
\print(c, d)

Brison;:
c=9;
d=18;

Ilyctb A — maTpuiia, £ — CTOJIOEI] HeU3BeCTHBIX U b — cTober] cBOOOJHBIX HUJIEHOB.
Jna pemenus cnenytonmx 3ana4 Az =b, Az < b, Az =2, Az ®b= = B UJEMIIOTEHT-
HBIX aJire6pax MOKHO BOCIIOJIL30BaThCs cieayomumu dyHKimamu: \solveLAETropic(A,
b), \solveLAITropic(A, b), \BellmanEquation(A), \BellmanEquation(A, b), coor-
BETCTBEHHO.

Eme nBe GyHKINY IpeIHA3HAYEHBI JJIs PeIeHns 38184 U3 Teopuu rpados. 1o PyHK-
mun \searchLeastDistances(A) Jjis MOMCKa MUHUMAJIbHBIX PACCTOSHUIT MeXK1y BepIIu-
Hamu rpada. 3mech A — 3T0 MaTpuIla, B KOTOPOit 3anncanbl JIMHBI Becex pebep rpada. 1
¢dbynkuus \findTheShortestPath(A, i, j), KoTopad NpeJHa3HAa4YEeHa JJIs IOCTPOCHHUS
KpaTJyaiimmx myTeil Mexxy i-it u j-ii BepIIuHaAMH.

3akJroueHue

Be6-cepeuc MathPartner — ymo6HBII U Ipy’Kear0OHBIN CepBUC, KOTOPBIA IO3BOJSAET
IIPOBOUTD BBHIYUCICHUS BO MHOTUX TPaUIMOHHBIX W HOBBIX pasjeiax Maremaruku. On
OyZeT MOJIe3HBIM KaK Ha yPOKaxX MaTeMaTHKH, XUMHU U (QPUSHKH B CPeJHel MIKOoJe, Tak
U I OYeHb MHOTUX JUCLMILIAH B BbICIIeH mikosie. OH MOXKET yCIIeNTHO IIPUMEHATHCA B
HAYYHBIX ¥ WHKEHEPHBIX pacyeTax.

JlononHuTebHBIE cBejleHnst o cucteme MathPartner moxkHo Haiiti B paborax [2] — [4].
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Malaschonok G.I., Borisov .A. ABOUT MATHPARTNER WEB SERVICE.

The report is devoted to the current state of the web service MathPartner.

We discuss the main directions of development of this project and give several examples of
using it to solve selected problems.
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