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1 Bsengenue

JlanHas JuijioMHast paboTa MOCBSIEHA MOJIEPHUBAIUN KOMIILIOTEP-
HOM 0DydaloIeil cucTeMbl. DTa CUCTEMa CIIOCOOHA NTeHEPUPOBATH PA3/IN -
HbIe MaTeMaTHIeCKue 3a/a4i OCHOBLIBasiCh HA (POPMAaJIbHBIX OIMMCAHUAX
KJIACCOB 3a/1a4.

Cucrema, 1aéT OJIH30BATEISIM BO3MOXKHOCTDH 00yYaThCsl PEIIeHUTO 32~
Jlad Ha KOHKPETHBIX MTPAKTUUECKUX TTPUMepax U JUcTaHIimonHo. /st sro-
ro cucTeMa TeHepupyeT pazJudHble 3aJaun JJs TMOoAb30BaTeseil 1 B TOM
cJiydae ecJii OHM PelIaloT UX HellPaBUJbHO MOKa3bIBaeT UM MPAaBUIbHOE
pellieHune ITUX 3a/1aH.

[Tonb30oBaTe/ i JaHHON CHCTEMbI 0OYUYaIOTCs pa3JUIHBIM MaTeMaTH-
YEeCKUM IpPUEMaAM IIyTEM pelleHus 3aJa4 U UCCJeJlyss UX IpaBUJIbHbIE
pelieHus.

2 Omnucanme oby4alomieit cucTeMbl

Ha Bepxnem ypoBHe obyualolasi CUCTeMa COCTOUT U3 JIBYX OCHOB-
HBIX TOJICUCTEM: SIIPO CHUCTEMbl ¥ BHENIHUN MaTeMaTUUECKU MOJIYJIb.
st B3auMojieiicTBus ¢ cucTeMoil npuMensercsa Beb-unrepdeiic. Takake
B paMKaXx JaHHOM JMILIOMHOI paboThbl ObL1 paszpaboran uHrepdeiic cu-
cTeMbl Ha Dasze onepannonnoil cucrembl Android, KOTOPBIi O IepKIBa-
eT Bce (DyHKIMU CUCTEMBI JiJIsi 00y UeHMsI 110J1b30BaTe e, peaJn30BaHHbIe
B JAaHHBIA MOoMeHT BpeMmenn. Android muarepdeiic ncmonnsyer javascript
oubsimoreky MathJax jijist orobparkenust (popmysi Ha FKpaHe.

st (bopMaIbHBIX OMUCAHWH 3a/1a1 B CUCTEME KUCIOJIb3YeTC sl CIIeI-
AJIbHBIA $3BIK, KOTOpLI HasbiBaercs SimpleTask. s onucanuss ma-
TEMATUICCKUX BBbIPAXKEHUN Ha 3TOM sI3bIKE HPUMEHSIETCSI CIeIUaIbHbI
opMaT, KOTOpBIii IOHATEH KCIIOJb3YEMOMY MaTEeMaTUIECKOMY MOJLYJIIO.
Kaxk10e onmcanme Kjaacca 3aiad mpejicrapisier coboit ¢paiiy HalncaHHbIi
Ha si3bIke SimpleTask n Ha3bIBaeTCss rpaMMaTHKOMA.

CymecrByer jBa crocobda, JJo0aBIeHrsI HOBOI'O KJIACCa 3a/a4d B CUCTe-
Mmy. [lepBblii crocod 3aK/II0UAETCI B PYYHOM HAMCAHUU IPAMMATHKU U
e€ ycTaHOBKHU Ha ceprep. st 3T0r0 moan3oBaTesnh J0JKEH 3HATH S3bIK



SimpleTask u 43bIK HCTOTB3YEMOTO MATEMATHYIECKOTO MOJTYJISA. YCTaHOB-
Ka TPaMMATHUKHU TTPOBOJNTHCS ¢ TTOMOIIBIO OTAEJIHLHOTO CepBJIeTa, KOTO-
pbIit OTJIeJIEH OT s1jipa, HO YCTAHOBJIEH Ha, TOM 2Ke cepBepe. Bropoii ciiocob
3aKJIF0UAETCA B MCIIOJB30BAHUKM KOHCTPYKTOpa I'paMMaTuk. KoHCTPyK-
TOP I'PAMMATHK aBTOMATH3UPyeT OOJIBINYI0 JaCTh MPOIECca HATMCAHUS
U YCTAHOBKHM I'PAMMATUK U I[O3BOJISIET IIOJIB30BATEI0 COCPEIOTOIUTbCS
Ha X COCTABJICHUN.

B paMkax maHHO# TUILIOMHO# PabOThI B KOHCTPYKTOPE ObLIN pea-
JIN30BAHBI JIOTIOJIHATEIhHBIE (DYHKIINN, YITPOIIAOIIIE TTPOIECC CO3TaHMSI
IrpaMMaTUK U Jiejaionme ero dosee yjuodbubiM. B pabore Haji KOHCTPYK-
TOPOM HCIOJIB30BaJIUCh Takue bubmorekn kKak jlatexmath mmsa Busya-
Jmzanuu gpopmyl, inidj juist paborsl ¢ daityiamu cpoiicts, jRegistryKey
JUIs pabOThI C PeecTpoM olepallnoHHo# cucteMbl windows, SnuggleTeX
JUlsl TTpeodpa3oBaHus ONUCAHUi MaremaTudeckux (hopmys B opmare
MathML B dbopmar ETEX u obpaTHO, n apyrue.

B obsizanHOCTH sijipa CUCTEMbl BXOJUT TpUHsTHE U 00paboTka html
3alPOCOB Ha TeHEePaInio MaTeMaTuIecKux 3a1a4. [Toayaus nomo0HbIi 3a-
IIPOC, SAJIPO UIIET Ha, CepBepe COOTBETCTBYIONINM TpedyeMoMy THILY 33,131
daitn rpaMMaTUKK. 3aTeM IPOBOJIAT CHHTAKCAIECKUT aHAJIM3 HAallJeHHO-
ro gaityia, mpeodpasys rpaMMaTUKy B JIDEBOBUJIHYIO CTPYKTYPY JaHHbIX,
OCHOBBIBASICh Ha 9TOH CTPYKTypE T€HEPUPYeT 3a/1a9y U OTIPABJISIET €€ B
dopmare XML kak html orkiuk.

B mnporecce cuHTAKCHIECKOTO Pa3dopa IpaMMATUKKU SAPO CUCTEMBbI
AKTUBHO KCIIOJb3YeT MAaTeMaTUIeCKUi MOAY/b JJIsI Pa3JIUUHBIX BBITUC-
JeHuii. BosbmmaerBo daityioB rpaMmMaTuK TPeOYIOT TAKUX BbIUMCJICHUM
JIUIsT BOSMOXKHOCTH YCIIEITHON T'eHepaIiu 3a,/1a4.

B macrosinee BpeMsi MaTeMaTHIECKUM MOJIYJIEM SBJISIETCS CHUCTEMa,
KoMIIbIoTepHO#t ajireOpbl Mathematica Bepcun 5.2.

Anpo obyudarorreit cucTeMbl MOJHOCTHIO HAIMCAHO Ha si3bIKe Java,
1 peajn30BaHO KaK HabOp cepBjieTOB pabOTAIONINX I10]] PYKOBOJICTBOM
TomCat. Kaxxo0it (GpyHKIHNHE siJipa COOTBETCTBYET CBOII CEPBJIET, PEAJIH-
BYIOMIUI JAHHYIO (DYHKIIMIO, UCIIOJIb3Ys O0IIue JIJisi CUCTeMbl OMOImoTe-
KHU.

st cBsI3M sijipa cuCTeMbl 1 MaTeMarudeckoro mojysiss Mathematica
npumensiercst oudsmmoreka JLink. Drta bubsmmoreka ObLia criennaabHO CO-
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31aHa paspaborunkamu Mathematica st cBg3m 9TOit cucTeMbl ¢ BHeII-
HUMHJ TPOTpAMMaMi HANWCAHHBLIMU Ha s3bike Java. C moMOIIbio 9Toif
OoubJinoTeku siJIpo cucreMbl obpasyer Bmecte ¢ cucremoir Mathematica
KJUEHT-CEePBEPHYI0 apXUTEKTypy. ZlJpo oTmpaBisger MaTeMaTUuIeCKOMY
MO/LYJIIO 3aIPOChI HA BBIYMCJICHUS] MATEMATUICCKUX BbhIpaXKeHuii B pop-
Me CHelnuaJbHBIX MaKeToB M mojydaerT oT Mathematica pesynbrar B
BUJIe OTKJMKA. J[JIsT KOMMYHWKAIIMK MEXKJy SIPOM CHCTEMbI U CHUCTe-
Mmoit Mathematica mcnosnb3yercs crenuajbHbBIH TPOTOKOJ, YCTAHOBJIEH-
HbIi OubsmoTekoit JLink.

Jist mpuéma 3alpocoB OT 110JIb30BATE/Isi U lepejadun emy uHgOp-
Malliy UCIob3yercs Beb-unTepdeiic. [lonb3oBaTem UCIOMbL3YIOT BEO-
uHrepdeitc s Toro, 4ToObl 3alPOCUTH Y CUCTEMbl 3aJlady JiJisd pele-
HUS W JIJIsA TOrO, YTOOBI NMpPOBEPUTH OTBeT. [l permieHus STux 3agad
BeO-uHTEpPdeEiic obpalaercss K COOTBETCTBYIONUM (PYHKIUAM SIIPA.

JL71st osib30BaTe s TUIIMYHBIN ceaHc paboThl ¢ 00yUaloIeil cucTeMoi
BBITJISIIAT CJIEIYIOIUM 00pa3oM.

BoibupaeT Tun 3agaun

[eHepupyeT 3agauvy

[lonb30BaTenn Cucrema

\ OTnpasnsieT oTBeT

Ecnun oTeeT HenpaBuabHbLIN,

BO3BPALLAET NPaBUIbHOE PEeLLUEHUNE
Puc. 1: Cxema ceanca pabOTBI ¢ CUCTEMOI

[TonbzoBaTe)ib BhIOMpaET MHTEPECYIONINI ero THIT 3a/ladu U3 CIIUCKA,
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CHCTeMa HAXOJUT COOTBETCTBYIOIIYIO STOMY THUITY 3a]ad FPAMMATHUKY H
reHeprupyeT HEKOTOPYIO KOHKPETHYIO 3a/a1y. 3aTeM CHCTeMa OToDparka-
eT yCJOBHE U IpejjiaraeT moJib3oBaresiio Beectu orser. [locse Toro, kak
I10JIb30BATEJIb BBEJIET OTBET CHCTEMa CPaBHUBAET €ro C IpaBUIbHBIM. B
TOM cJiydae ecjn Oblia JIONYINEeHa OIIMOKa CHUCTEeMa OTOOparkaeT Iipa-
BUJIbHOE perieHue. Jlajgee 1mojib30BaTeIb MOXKET MMOIPOOOBATL PEIIUTH
AHAJIOTUIHYTO 3a/1a9TY.

(BaSa ,H&HHbIX)
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=1ie
3| €
N 3arpyska S13
(yCTaHOBHH/IK IPaAMMAaTHK ) S| &
/ I'PaMMAaTUKN w | =
o | = =
S | S|E
== Zlo
3 | E -
z |
= é (Be6—1/1HTepcbeHc>
= =
o |E

CxpaHI/IJH/IHLe FpaMMaTI/IK>

miInLenned.a
eeddaeq

CMaTeMaTquCKI/Iﬁ MOILyJIb) KoHcTpyKTOp IrpammaTuk

Puc. 2: Ces13n M@K 1y MOJYISIMUA CHCTEMBI



3 Ilpumep paboTbl ¢ cucTemoii depe3 BeD-
narepdeiic

Paccmorpum pabory cucrembl depe3 Beb-unrepdeiic Ha mpumepe.
ITycTh mosib3oBaTe b IOCIE BXOJla B CHCTEMY IIOCJAJ 3allpoC Ha I'eHepa-
MO 33/a91 BBIYKCJICHUSI IPOU3BOJIHON OT POM3BEJIeHUsT JIBYX (DYHKIU
1 IUCJOBOIO MHOXKUTEJIS.

B pesyabrare cucrema creHepupoBasia CIeAYIONLyIo 3a1ady:

6 edu2.nscience.ru/edu/generated_task/problem_1370108177 xhtml

Task #1370108177

back to tasks list
oenerate new task of the same type

d(4arctan(x)log(x
Brerauciante BBIpaKeHHE! #

check answer

Puc. 3: Tlpumep crenepupoBanHtoit 3aja4u

B sToMm npuMepe mob30BaTeNI0 PEI/IaraeTCst BhIIUCIUTD TPOU3BO/I-
Hyto ot 4 - arctan(z) - log(x).

Crpanuna ¢ GOpMyJIMPOBKON 3a/1a4u COJEPKUT (POPMY, BKJIIOUAIO-
Myt B cebs 1oJie JiIss BBOJIa OTBETAa W KHOIKY JIJIs OTHpaBKH. Tak
KakK cucrema ucnoJibdyer nporpammy Mathematica juist paborbl ¢ mare-
MATHIEeCKUMU BBIPDAXKEHUSME OTBET JIOJKEH ObITh 3amucan B ¢dpopmare
Mathematica.

B Tom ciydae, ecau MoJIb30BaTe b BBOIUT HEPABUILHBIN OTBET CH-
CTeMa, OTIPABJISIET MOJIb30BATEsI Ha BeO CTPAHUILY C PEIEHUEM.



6 edul.nscience.ru/edu/generated_task/solution_1370108177.;

Task #1370108177

back to tasks list
generate new task of the same type

JIn4 pemreHHs qaHHOH 381248 HeoGXOIHMO BOCIIONB30BAThCA HOPMyI0i
nuddepeHIHPOBAHHA IPOHIESISHHA
dv(x)ulx])) _ dvlx) dul(x)

dx T dx l: ] + dx V[X]

H gaddepeHIHPOBAHAS IPOH3BETSHHT YHCTA H HYHKIHE
dlaw(x)) _  dw(x)

dx ax
B naHHOM ciIydae pemeHHe OyIeT BHIITANETH TakK:

d(4arctan(x)log(x)) _ 4(arctan[x) azfll:igx[x] + darctan(x) 1 E(X]j

dx dx
darctan(x) _ 1
T dx xtel
dlog(x) _ 1
dx  x

TTocne IIOOCTAHOBKH IIOIy9aeM:
d(4arctan(x)log(x)) _ 4arctan(x] + 4log(x)
dx X x2+1

Puc. 4: Pemenue 3amaun

[Tpu nmoBTOPHOI reHepaly 3a/1a4u 3TOrN0 TUIIA TOJIb30BATEI0 HYXKHO
OyjieT pelarsb yxke JIpyryio 3ajady:

(- eduZ.nscience.ru/edu/generated_task/problem_1370451603.xhtml

Task #1370451603

back to tasks list
generate new task of the same type

a(-9vxarccos(x])
dx

check answer

BrrHcaHTe BBIpa:KECHHE!

Puc. 5: IloBropHnast renepaiiusi 3aia4m



4 TI'pammaTuku

4.1 CrpyKTypa rpaMMaTuKNI

Onucanne 3aaan #a, si3bike SimpleTask mpepcrapisier coboit mocte-
JI0BaTeJIbHOCTD T1paBuil Bujia (uMsi npasuiia) ({onpejenenue}). Oupejie-
JIEHUEe MOYKeT COJiep:KaTh B cebe TEeKCT W CCBhLIKM Ha JIpyrue IpaBuJa.
st Toro, 4TodbI MOMECTUTH B OIPEJEJCHUE OJIHOIO IPABUJIA CChLIKY
Ha Jipyroe TpedyeTcs MOMECTUTh B OINpeJieJieHUe TIePBOTO MPaBUJIa MM
BTOPOI'O IIpaBmJia NpeaBapsis ero cuMBojiom 7. Hanpumep:

rulel { x+123 }
rule2 { y + #rulel }

B sToM mpumepe 1pu BbIYKMCJICHHHU IpaBuJia rule2 Oyger BbIUHCTIE-
HO 1paBujio rulel u ero pe3ysbTaT MOJICTABIEH BMECTO CCHLIKHK Ha IIep-
BOe IIpaBujo. To ecTb pe3ysbTaTOM BLIUKCJIECHMS IIpaBujia rule2 oymaer
y+x+123.

[IpaBusia MOTYT OBITH BBIYUCAUMBIMU (HOPMYTAMU) U HEBBHITUCIIH-
MbIMHI (TeKeTOM ). DOPMYITBI OTINIAIOTCST OT OOBITHBIX TTPABUI TEM, ITO
UX OIPEJICJICHIE, IIPEXKJIE YeM OHO OyIeT UCIOJIb30BAHO B JIDYIUX [IPABH-
Jax obpabaTbIBaeTCs MaTeMaTudecKuM MojysieM. B Hacrosieir Bepcun
UM MojyJeM siBisiercst Mathematica 5.2. Kak ciejcrsue onpejelie-
HUe TIpaBu/ia TUa «(GopMmysiay JOJKHO ObITh KOPPEKTHBIM BbIparKeHUEM
a3pika Mathematica.

Jjst Toro, 9T0o0BI YKA3aTh, YTO HEKOTOPOE TIPABUJIO SIBJISETCSA BHIUNC-
JIUMBIM CJIEJyeT TPeIBaPUTh OTKPBIBAIOIIYIO (DUTYPHYIO CKOOKY OTIpe-
JIeJICHUS IIPABUJIa CHMBOJIOM THJIbJA. Tak, B CJIEAYIONEM [IPUMEPE HPU
BBIUKCJICHUH [IpaBuJja rule2 ompejienenue mepBoro npaBuiia cHadaJsia 0y-
JIeT TepeaH0 MaTeMaTHIeCKOMY MOJLYJIIO JIJIsl BHIYUCJICHHSI, 8 3aTEM yIKe
pe3yJabTaT BhIYUCICHUS Oy/IeT IIOJCTaBIEeH BO BTOPOE IIPABUIIO.

rulel ~{ 2+2 }
rule2 { y + #rulel }

Takum obpazom, 3nadenue rule2 mocse Buraucienus oyjger y+4.
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Kaxkass rpamMmMaTika JOJKHA COJIepXKaTh B cebe KaK MUHUMYM TPHU
npaBuia oreevaorie 3a (popmyanpodKy 3aaU1, pereHne 1 OTBeT. ITH
TPU 1IPaBUJIA SABJISLIOTCH KOPHEBBIMU M BCE 1pOYMe lpaBuJia OyjyT Uc-
II0JIb30BAHHBI U BBIYUCJCHHBI TOJIbKO B TOM CJIydae eC/u Kakoe-HUOY/Ib
IJIaBHOE TTPABUJIO MPsIMO UJIM KOCBEHHO CChLJIAETCs HA HEro.

OTU TpaBUja HMEOT 3ape3epBUPOBaHHbIE HMeHa. I[IpaBuso s
dopmMyIMpoBKY 3ajiaun HasbiBaeTcss «problems. IIpasuiio st pere-
Husi: «solution». IIpaBuio juist orBera: «answers. Ilocjae uMEH mpaBui
«problems» u «solution» JOJKHO MJITU KJIIOUEBOE CJIOBO «outputs

B kadecrBe wiiocTpanuy NpuBeAEM LPUMED LpocTeiineil rpaMmma-
TUKH:

number { 42 }
problem output { BBemuTe umcmo #number }
answer { #number }
solution output {
Be IpaBUJIBHO pemuTe 3Ty 3anavy,
€CIu BBEIETe uucjao #number

13 5T0it rpaMMaTUKN MOXKeT OBITH CreHepUPOBaHa TOJILKO OJIHA, 33,12~
ya. Korja cryjeHT BelOupaeT 3Ty 3ajiady, o0ydatolias CUCTEMa BbIBOJIUT
npejioxkenne «Bpegure dncio 42» 1 B TOM ciydae €Cu CTYHAEHT BBe-
JIET B TIOJIE OTBETa UTO-TO JIPYTO€ BBIBOJUT «BbI MPaBu/IbHO pElIuTe 3Ty
3aJla9y, ecJid BBeJETe ducyio 42».

4.2 Ilpuninun reHepanud 3a1a49

BozmoxkHOCTH reHepalii 60JIbI10ro KOJIMIecTBa, 3a/ia4 Ha OCHOBE OJ1-
HOTO hailjia TpaMMAaTHKN 00ECTIEUNBAETCS 33 CIET TaK Ha3bIBAEMbIX TTPa-
BIJI CIYyIaiiHBIX 3HAUEHN. DTN MPABUJIA SBJISTIOTCS CenraaIbHbIMIA (hOp-
MyJlaMU, KOTOPbIE XapaKTePU3ylTCd TeM, YTO UX 3HaYCHU He Ollpe/lesie-
HBI 3apaHee, a CJyYaiiHbIM 00pa30M BBIOMPAIOTCS W3 33 JaHHOTO CITUCKA,
3HAUEHUI 11pU KaXKJI0M 0OpallleHun K I'paMMaTUKe.



DTO JIOCTUTAETCs 3a CUET IPUMEHEHHSI BO3MOXKHOCTEH MaTeMaTnde-
CKOT'O MOJLYJIsI T€HEepalu CaydaiiHbix dnces. Takum oOpa3oM, ecju 3a-
MEHUTH B lIPUMEPE 1IPOCTON I'PAMMATUKU U3 HPUJIEYIIEIO 110j[pa3jiesia
nepByto cTpoky Ha number ~{ Random[ Integer, { 1, 42000 } 1 },
TO Ha, OCHOBE TAaKOW IpaMMAaTHKK MOXKeT ObITh creHepuponanuo 42000
Pa3JIMIHBIX 3314, JJIsi PEeHIeHNs] KOTOPBIX HY>KHO OyJIeT BBECTH IIPEJIJIO-
»KeHHoe 11ejioe 9ucyo B auanos3one ot 1 g0 42000.

B kauecTBe OoJiee CIIOXKHOIO IIPUMEpa PACCMOTPHUM I'€HEPAIHIO Mpa-
BUJIA, CO 3HAYEHUEM, TPEJICTABJIAIONEM coboil mponspejieHne (PyHKINNA 1
YUCJIOBOI'O MHOXKUTEJISI.

t 7{ Random[ Integer, { 1, 12 + 1 }
a “{ Random[ Integer, { -10, 10 } ] %
t1 ~{ Switch[#t11, 1, Sin[x], 2, Cosl[x],

Tan([x], 4, Cot[x],

ArcSin[ x 1, 6, ArcCos[ x ],
, ArcTan[ x ], 8, ArcCot[ x ],
9, Expl x 1, 10, x~( #z ),

11, Logl x 1, 12, Sqrtl x ],
13, x1}

-

-

1
3
5
7

f {#ax#tl}

B sTom mpumMepe mpaBuiio CayIalHbIX 3HAYEHUN t UCTIOMb3YeT s s
BbIOOpa CJydaiHON (PYHKIMU U3 criucka. [IpaBujio a ucrosb3yercs Jijisi
BBLIUNACJIEHNST MHOKUTEJIS.

Pesynbrar npasuiia f okazbiBaeTCs 3aBUCHUMBIM OT ODOWX TIPABUII
CAy4YalHbIX 3HAYCHUT.
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5 KoHCTpYyKTOp rpaMMaTHuK

5.1 Omnwmcanune

KoncTpyKTop rpaMMaTiK 3TO MPUJIOKEHUE YIPOIIAIONIee CO3TaHne
daityioB rpammaTiK U ux 3arpysky B cucremy. Koncrpykrop npejiocras-
JigeT ynoOHbIi naTepdeiic g BBO/Ia 3JIEMEHTOB I'PDAMMATHKN, TAKIX KaK
YCJIOBUE 3a/1a19, OTBET W peIleHUe.

KonctpykTop maéT moab3oBaTerssM BO3MOXKHOCTH CO3/IaBaTh T'PaM-
MaTUKHU He uzydas a3bik SimpleTask, ncrnob3yrormuiicss B cucreme.

Haunnas paboTy ¢ KOHCTPYKTOPOM TOJIb30BATETb MOXKET BBIOPATDH €
KaKNUM 3JIEMEHTOM OH >kejtaer paborarh. OH MOXKeT Kak HavdaTh BBOJIUTH
OJIMH U3 TPEX IVIABHBIX 3JIEMEHTOB TaK U BBECTU HEKUI BCIIOMOTI'aTE/IbHbI
9JIEMEHT.

5.2 Peajsmm3oBaHHbIE BO3MOXKHOCTH KOHCTPYKTOPAa
5.2.1 @yHKIHuA IIPOBEPKU I'PaMMAaTUKN

KoHCTPYKTOpP TpeIoCTaB/IsseT BO3IMOXKHOCTH OTTIPABUTH CO3/IAHHYTO
rpaMMaTHKy Ha TTPOBEPKY spy obydarorieit cucrembl. [losyans 3ampoc
OT KOHCTPYKTOPa Ha IPOBEPKY I'PAMMATUKHU $IJIPO [POBEPSIET CUHTAK-
CHYECKYI0 KOPPEKTHOCTH M OTCBhLIAET KOHCTPYKTOPY OTYET O TPOBEPKE,
cojiepKaliuit B cebe Jinbo cooldIleHrue 0 TOM, 4YTO BCE IPABUJILHO, JIK-
60 coobrenue omubku. I[losb3oBaTe b KOHCTPYKTOPA MOXKET 3aIPOCUTD
POBEPKY T'PAMMATHUKK B JIIOOOH MOMEHT BPEMEHH.

[TpoBepka rpaMMaTHKH BHYTPH SAJipa MPOUCKOJUT CJCAYIOMUM O0-
pazom. fapo 3arpykaer rpaMMaTHKy B CHCTEMY W MBITAETCS CTeHEpH-
poBaTh 3ajauy Ha eé ocHOBe. Ecyu reHepalus 3ajadn Oblia TpOU3Be-
JIeHa YCITEITHO, TO KOHCTPYKTOPY BO3BPAIIAETCs COOOITEHNEe, TOBOPSIIIEe
0 KOPPEKTHOCTH I'paMMaTuKu. B ciydae BOSHUKHOBEHUST OIMUMOKN B KOJI€
g7Ipa reHepUPYETCs UCKJIIOUEHNE C TEKCTOM, OIMUCHIBAIONTIM TMEIOITYIOC
pobsiemy. Koncrpykropy Bo3Bpalaercsi CooOIeHne, CoAep Kaliee 3ToT
TekcT. ['pamMmaTuka, nepejlanaas sSapy Ha MPOBEPKY, XPAHUTCS BHYTPH
CUCTEMbI BO BpeMEHHOM dpaiiie.
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st peanmuzanuy 3Toi 3ajadu BHYTPU sjipa ObLIT CO3/aH CIEIUAJb-
HBIT cepBjIeT, 00pabaThiBAIONINi 3aTPOChl KOHCTPYKTOPA, Ha MPOBEPKY
IrpaMMaTuKu. B KoHCcTpyKTOpE Oblila Oprann3oBata (pyHKIUs, OCYIIECTB-
Jisifolast obpalienue K ceppiery mnocpejcrsoM html zamnpoca Tuna POST.
TexkcT rpaMMaTuKK MePeIaéTCsi CEPBJIETY B KadeCTBe rapaMerpa.

5.2.2 @yHKINUA BU3yaAJIU3AMAN MATEMATUIECKUX BhIParKeHUA

[Tpn pabore ¢ KOHCTPYKTOPOM W 3aTOJHEHUEM PA3INIHBIX COCTAB-
JISTIOIIMX OIMUCAHUS 3aJ1a9d 0JIb30BATE/IsIM 4acTO ObIBAaeT HEOOXO/MMO
IOJIVIUTh HAIVIsJIHOE IIPEJICTaBJICHHE O TOM, KaK pas3JduHble MaTeMa-
TUYECKNE BBIPAXKEHUsl, yIaCTBYIOIIME B ONMUCAHUK OYJyT BBITVISICTH B
okHe Opay3zepa. [losb3oBaTesb KOHCTpYKTOpa padboraeT ¢ (popMyJaMu,
ONMMCAHHBIMU B (QopMaTe, KOTOPHIH MOHATEH MaTeMaTHIeCKOMY MOJLY-
JII0 obyuaromeit cucreMbl, To ecTb B popmare Mathematica. Onnako,
Jutst 3 PEKTUBHON PabOTHI TIOJIH30BATENIO0 TPeOyeTcss UMeTh U300paske-
Hue (POPMYJT U OKPYKAIOIIEro UX TEKCTa B TPAJUIMOHHON, PUBBIYHOI
dopwme.

st perenusi 9To# 3ajJadM B KOHCTPYKTOPE ObLja OpraHu30BaHa
(hyHKIMSA BU3yaau3aul MaTeMaTHIeCKUX BbIpaxkKeHuit. Busyasmsaliius
MOCTPOEHA, 10 cJiejytoremy npunnuny. Onurcanue Kakoro-jaubo JjieMeH-
Ta TPAMMATHUKU COCTOUT U3 TEKCTA, KOTOPBI JOXKEH 0TOOPaXKAThCsI KaK
ecTh W W3 MareMaTn4deckKux (hOpMyJ, KOTOpbhIE CHAJasa JOJKHBI ObITH
1peobpazoBaHbl B COOTBETCTBYIONME n300parkenusi. Korja 1ojib3oBa-
TeJIb OTIIPABJISIET KOMaH Iy KOHCTPYKTOPY BU3YaJM3UPOBATH TOT JIEMEHT
IrpaMMaTHKNA C KOTOPHIM OH B JIAHHBIH MOMEHT paboTaeT, KOHCTPYKTOP
aHaJIM3UPYET BBEJIEHHDIN II0JIb30BATEIEM TEKCT U IyTEM CHHTAKCUIECKO-
ro paszdbopa HaXOAWT YUaCTKM TEKCTa, B KOTOPHIX OIMHUCHIBAIOTCS MaTe-
MaTHUYeCKNe BhIpaxkeHnusd. Jlajee KOHCTPYKTOP Ipeodpa3yeT HailjleHHbIe
bopmyIbl B M300parkeHust, BCTABISET WX Ha COOTBETCTBYIOIINE MECTa B
TEKCTE ¥ BBIBOJIUT PE3YJIbTAT Ha IKPaH.

st npeobpa3oBanus onucanus GpOpMYyJIbl B B300pakeHne MpuMeHsi-
ercst cropoHHsisi Oubsimoreka. Ilpu periennn Borpoca 00 UCIHOIB3YyEMOi
O6ubImoTeKe OBLIO PACCMOTPEHO JIBa BapUaHTA.

[lepsobiit BapuanT: dubsuoreka JEuclid, nojyiepxkuBatoriyo pyHK-
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o Busyaausaiuu ¢gopmyn B ¢dopmare MathML. B sToit 6ubnmore-
Ke nMesinch peanunsannn pacimmpennii kommoneaToB SWING, crocobmbie
oTobpaxkarh (GopMyJibl. dTa OUOJMOTEKA YIOBIETBOPsiIa TPeOOBAHUSIM
110 (PYHKITMOHAJIY, HO II0JIyY€HHbIE C €€ IOMOIIbIO PE3YJIbTaThl ObLIN HEJI0-
CTATOYHO XOPOIIEro KavdecTBa, MOITOMY ObLIO MPUHSTO PENIeHUue HAWTH
aJIbTePHATUBHBIEC BAPUAHTHI.

Bropoit paccmoTpennbiii BapuanT: bubsmoreka, jlatexmath. Dra 6ub-
JINOTEKA IO3BOJISIET OTPUCOBLIBATEL (POPMYJIbI TAKUM 0OpaA30M, KaK 3Ta
JIeJIaeT crcTeMa KOMIThioTepHoit Béperkr TEX # ciiemoBaTeibHO Kade-
CTBO paboOThl TOI OUOJIMOTEKN OYeHb BbICOKO. B TO ke Bpemsi oHa, He
Tpedyer pocryia K cucreme TEX u criocobHa padboTarb aBTOHOMHO.

bubsmoreka jlatexmath paboraer ¢ mMaremaTn4eCKUMU BbIParXKeHU-
svu B dopmare IHTEX. Takum obpasom, mpexjie, UeM HPUMEHATH €&
TpebOBAJIOCH pelnTh 1pobyieMy rpeodpazoBanust (POPMYJI, HATMCAHHBIX
B ¢popmare Mathematica B aToT dpopmar.

Ota 3aa4a OblLIa perrena cpeJcTBaMu caMoii cucrembl Mathematica.
Korpma nonb3oBareio TpeOyeTcs BU3yaJn3upoBaTh (DOPMYITY, KOHCTPYK-
Top obparaercs K cucreme Mathematica ¢ 3ampocom KOHBEPTHPOBATH
TpedyemMoe MareMaTudeckoe BbipaxkeHue u3 csoero popmara B gpopmar
ETEX. Ilocse sToro KOHCTPYKTOP HepeaéT mojydeHHoe onucanne ¢hop-
MmyJibl OubJsinoreke jlatexmath u nonyvaer nzobpazkenue.

KoHcTpyKTOp MMeeT JiBeé BO3MOXKHOCTH IOJYUYUTH JOCTYII K MaTe-
MATHIECKOMY MOJyJf0. B Havdase KOHCTPYKTOD MHITAETCS HAWTH CH-
cremy Mathematica na JokajabHOM KommbioTepe. [ljst 3TOro oH cHa-
qaJia, aHaJu3upyer ¢ailji HacTpoek ImporpaMMbl. B sTom daiiie mo-
KeT ObITh yKa3aH IyTh K MCIOJHSIEMOMY sIPY MaTeMaTuku. Kciau nyTh
JIEHCTBUTEILHO YKa3aH M OH KOPPEKTEeH KOHCTPYKTOD COEJMHSIETCS C
Mathematica 1o ykazannomy 1myTu u ucrosib3yer eé Jijisi ipeodpa3oBaHusi
¢dopmaToB. B mpoTUBHOM CjIydae KOHCTPYKTOD IBITACTCSA HAUTU CUCTE-
my Mathematica, ucrionb3ysi peectp oneparuontoit cucrembl Windows.
DTo BO3MOXKHO, Tak Kak Mathematica mpu ycranoBke, 3amuchbiBaeT aJi-
pec cBoeii paboueil IAIK1 B U3BECTHBIN pas3jiesl peecrpa U KOHCTPYKTOP
MOXKET IpoaHau3upoBarTh ero. st paborbl ¢ peecTpoM B KOHCTPYK-
TOpe UCHoJib3yeTcss HaTuBHasA Oubmoreka jRegistryKey. B Tom cioydae
ecsim cucremy Mathematica yaoch HaiiTu depes3 peecTp onepalmoHHO
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CHCTEMbI, KOHCTPYKTOD 3aluChbiBaeT IyTh K sapy Mathematica B daiin
HACTPOEK, JIJIsT TOTO, YTOOBI B CJAEIYIOIINH pa3 mMeTh BO3MOKHOCTH BOC-
0JIB30BATHCSI MIEPBBIM CIIOCODOM HAXOXKJICHUS MATEMaTHICCKOIO MOJLY-
Jisl.

Koncrpykrop ucnosinzyer cucremy Mathematica ¢ nomoiibio Toii xe
OMOJIMOTEKN U TEeM K€ METOJOM, UTO U sIJIPO CUCTEMBI.

B ToMm ciyuae ecam KOHCTPYKTOP HE MOXKET OOHAPYKUTh MaTeMaTH-
YeCcKUil MOJIYJIb Ha JIOKAJbHOM KOMIIBIOTEPE, OH JIeJIaeT IOIBITKY CBSI-
3aThCA C sIIPOM ODyUaloIeil CUCTeMbl W TiepejaTh TpedyemMyro 3aj1ady
emy. st peasmzanmu 3TOi BO3MOXKHOCTU B sijipe ObLil JI0OaBJIEH elé
OJINH cepBJieT 0OpadaThIBAIONIUI 3aIIPOChl Ha IIpeobpa30BaHMsa MaTeMar-
TUYECKUX BbIpaykKeHuit u3 onaoro dpopmara B Japyroii. st ocyiecrsie-
HUsI CBOMX (PYHKIUI 3TOT CepBJIET KCIIOJb3YeT BO3MOXKHOCTU CHCTEMBbI
Mathematica. On criocoben npeobpa3oBbIBaTH (POPMYJILI 3alMCAHHBIE B
dbopmare Mathematica B popmarsr MathML n ETEX.

Takum obpazom st paboThl (DYHKIMU BUIyaJU3aLUU  (DOPMYII
TpedyeTcss OO ycTaHOBJEHHAsT Ha JIOKAJBLHOM KOMIIBIOTEPE CHCTEMA
Mathematica, 6o coemgunenue ¢ uHrepHeToM. B mepBoM cjydyae KOH-
CTPYKTOP CMOXKET ITPOBECTH TPe0dPa30BaHUE UCITOJIb3YsT JIOKAJbHBIH Ma-
TeMaTHIeCKUil MOIYJ/Ib, 8 BO BTOPOM TpeOyeMble IIPeodpas30BaHus PeaJim-
3YIOTCST MOCPEJICTBOM siJIpa 00y Jaloeil CuCcTeMbi.

5.2.3 ®dDyskiusa koHBepTHpOoBaHUA ¢popmya B ¢popmare BETEX
B dopmar Mathematica

B koHCTpyKTOpE peajin30BaHa BO3MOXKHOCTH ITPEOOpa30BaHUs Ma-
TEMATHIECKUX BBIpaXKeHuit onucanubix B ¢opmare KIEX B dopmar
Mathematica. ITocpepcrBom s1oit DyHKIMKE 110JIH30BATENH TPU COCTAB-
JICHUU 111a0JI0OHA 38191 MOXKET 3alluChiBaTh (hopMyatbl B (hopmaTe ETEX,
1ocJjie 9ero KOHCTPYKTOP OyneT npeodpas3oBbiBaTh UX.

B KOHCTPYKTOpPE MMEETCsi BCTPOCHHbIN KOHBEPTOP (POPMYJI, KOTOPBIt
OCYIIECTBJIIET IpeoOpa3oBaHue B HECKOJILKO 9TalloB. JJaHHbI KOHBEPTOD
pejcTaBIsieT co00i KOMITO3UIMIO HECKOJILKUX CTOPOHHUX KOHBEPTOPOB,
IpeodpPa3youX JaHHbIE, B HECKOJBKO IIPOMEXKYTOUHBIX (POPMATOB.

Cragajia ucxojHasi popmysia, nHanucannas B ¢dopmare IXTEX mpe-
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obpasyercss B npesentarmonnbiii MathML, 3arem B comeprkaTebHbI
MathML.

OcHOBHOE paz/imare MEXK/Iy HPE3CHTAIMOHHBIM U COJIEPKATE/HHBIM
MathML sakiouaercs B cuenyioiieMm. IIpesentanuonnbiit MathML
OIMCHIBAET, KaK MaTeMaTHYeCKOe BbIPaXXeHUe JIOJIKHO OTODparkaThCst
Ha 9KpaHe ycrpoiicrBa miam Ha Oymare. [lo cyTu, mnpeseHTallMOHHBIN
MathML npejcrasisier coboit HaDOp MHCTPYKIHI, PYKOBOJCTBYSICH KO-
TOPLIMK TIPOrpaMa BU3YaJU3UPyeT (OPMYIy. DTUM IIPE3eHTAIMOHHbI
MathML noxox na IXTEX u nosToMmy mnpeodbpas3oBaTh BhIparXKeHUE U3 O/1-
HOro popMaTa B JIPyroi JocTarodHo npocras 3ajada. CojpepKaresbHblit
MathML onuceiBaer maremMarndeckyio (popMy/Iy ¢ TOUYKU 3pEHUs €€ ce-
MaHTuku. pyrumu cjioBamu, nudopmaliyst HPpUCyTCTBYIONIAs B OIKCA-
HUU MaTEeMaTHIeCKOTO BhIpaXKeHUs Ha si3bIKe cojiepkaTebaoro MathML
COJIEPXKUT B cebe JIaHHBIE O JIOTUYECKUX CBA3AX MEXKJIy MaTeMaTUIeCKK-
MU OObEKTaMH YUaCTBYIOIIUMU B (POPMYJIe, TAKUX KaK: «T YMHOMXKAETCsI
Ha Y», «ITpUMeHerre GyHKINN f K apryMeHTy T» WIN «T TPUHAJJICKAT
MHOXECTBY X ».

9TO O3HAYaAEeT, YTO olucaHue (POPMYJibl Ha SA3bIKE IIPE3CHTAIMOHHO-
ro MathML wmu ITEX cogepxkut B cebe mHMOPMAINIO, KaCAIOILyO-
Csl IIpaBUJI OTOOpAarKeHUsi, KOTopasi He COAEPXKHUTCS B COJIEPKATETHLHOM
MathML. Ilpupeném, B kauecTBe WJJIIOCTPAIMKM CJEJAYIONNUA TPOCTOM
IIpuMep:

<math xmlns="http://www.w3.org/1998/Math/MathML">
<mrow>
<mi>x</mi>
<mo>*</mo>
<mi>[</mi>
<mi>y</mi>
<mo>+</mo>
<mn>1</mn>
<mi>]</mi>
</mrow>
</math>

D10 onucanue hopmyiibl T [y+1] Ha si3bike npesenraionnoro MathML.
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OHO gBJISIETCS TPOCTO MOCJIEIOBATETLHOCTHIO CHUMBOJIOB, KOTOPBIE JTOJIK-
HbI ObITH N300PaXKEHbI JIPYT 3a JIpPYyroM. B 3ToM ornucanum CMbICJIOBasT CO-
craBJisiioniast (POpMyJibl HE YKa3aHa, 0JHAKO, OlIpe/ieJieHbl BHEIITHUI B/
CKOOOK ¥ 3HaKa yMHOKeHus. ClielyIonuil IpuMep COJIEPXKHUT OIMMCAHUE
TOM ke popMyJibl Ha si3bIKe cojepxkaTebHoro MathML.

<math xmlns=’http://www.w3.o0rg/1998/Math/MathML’>
<apply>
<times/>
<ci>x</ci>
<apply>
<plus/>
<ci>y</ci>
<cn type=’integer’>1</cn>
</apply>
</apply>

31ech HA0OOPOT olpejiesieHa ceMaHTHKa (DOPMYJIbl, a HmHEOpMaIus 00
O0TOOpaXKeHWH OIIyIleHa. JTa (opMyJia MOXKET ObITh OTOOparkeHa Kak
rXx (y+1),z-[y+1], z {y+ 1} u gpyrumu crocobamu He BIUSIONUMU
Ha CEMaHTHKY.

Boobiiie roBopsi, CyiiecTByeT MHOXKECTBO SI3bIKOB OIKUCHIBAIONINX Ma-
TeMaTudeckue (pOpMyJIbl U BCEX UX MOXKHO pasjeJUTh Ha JIBE IPYIIIHL.
[TepBasi rpyrima cocTOUT U3 SI3BIKOB, ONKUCHIBAIOIINX CIOCOOBI OTOOpPAa-
)euus dpopmysbl. K 3roit rpymme oTHOCATC Takue 36k Kak EITEX u
npeserTanuonubiii MathML. Bropas rpyiina cocTouT u3 s3bIKOB, OIIUChI-
BaIOIINX ceMaHTUKYy (hopMmysibl. K 9T0it TpyIine OTHOCATCS TaKue si3bIKH
Kak cosiepkatesbabiii MathML, OpenMath u mouTu Bce si3bIKM, KCIIOJIb-
3YIOIINAECs B CHCTEMaX KOMIThIOTEPHO# ajreOphbl, B TOM YNCJIE U B CUCTEME
Mathematica.

[IpeobpasoBanme, NPOBOANMbBIE MEXKJY SI3bIKAMHU OJHOW T'PYIIIbI He
SIBJISIETCS CJIOXKHOM 3a/1aueil, TaK KaK OnucaHus popMysI Ha ITHX A3bIKaX
cojiepKaT OJIHY U Ty Ke MH(OPMAaIHIO.

OrcyrerBue nndopmaryun 00 0TOOParXKEHNN B sSI3bIKAX BTOPOH I'PyTi-
IIbI, TAKXKe, HE sIBJISETCS CepbE3HOi MpobJyieMoil B TOM CjIydae eCcd 3Ta
uHMOpPMaIns He SBJISIeTCS KPUTUIECKN BaXKHOM, TaK KaK BCErJa MOXKHO
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HCII0JIb30BATH HEKOTOPBIH CTaHIaPTHBIN BAPUAHT BU3YaJIH3aIIANR (DOPMY-
JIBI.

OjiHaKO, NpyU HAIKMCAHUK KOHBEPTOPaA, TPEOOBAJIOCH OCYIIECTBUTH
npeobpasoBanue onucanus (HOpMysbl Ha A3biKe mepBoit rpymsl (XTEX
uin npesentannonnbiii MathML) B onvcanne Ha si3bike BTOPO IpyIIIibl
(bopmar Mathematica).

D10 mpeobpasoBaHue ropasjo ciaokuee. IIpobiema 3akiaouaercs B
TOM, YTO OJTHOMY M TOMY K€ H300paxkKeHuto (pOpMYJIbl MOXKET COOTBET-
CTBOBATh HECKOJIHLKO KOHKPETHBIX (DOPMYJI C PA3HOH CeMaHTHKOW N HUKAa-
KOI CTaHJIAPTHONR CEeMAHTUKHU OLpeIe/nTb Hesb3st. [losicHuM ckazaHHoe
pUMepoM: Bbipaxkenue L(x + y) MOXKET HHTEPIPETHPOBATHCA Kak «L
YMHOXKEHHOE Ha CYMMY T U Y» W «DYHKIM L NIPUMEHEHHAS K CyMMe
x 1 y». Uro B JIeHCTBUTENBHOCTH O3HAYAET JiaHHAsS (DOpMyJia, MOXKHO
OTPEJIE/INTh TOJHKO U3 KOHTEKCTa, B KOTOPOM 5TO BbIPAyKEHHUE MpPUMe-
HsieTcss. B oTpbiBe OT KOHTEKCTa, KOTJia JIaHHbIN IIpUMep pacCMaTpPUBaeT
9eJI0BEK, OH OOBITHO TPUHUMAET PerieHrne Ha OCHOBAHNUN MTEPBOTO CUMBO-
na. Hampumep, B Boipaskerun f(x + y) cuMBOJ f CKOpee BCEro O3HAUAET
(pyHKIMIO, TAK KaK 9TOT CUMBOJI YaCTO MCIIOJb3YeTCs JIJisi 9TOM 1eJid, ¢
JApyroit cropotbl B opmyJie a(x + ) CUMBOJI @ CKOPEe BCErO sBJISAETCS
muoxkuTeeM. OHAKO, Ha CAMOM JIeJie 3TO JIMIIb IIPEIII0JIOXKEHHE.

JaHHBI TpUMED MOKa3bIBAET, 9TO CKOHCTPYHUPOBATH aDCOTIOTHO KOP-
PEKTHBI KOHBepTOp mpeseHTanuonnoro MathML B copepxkaresbHbIi
HEBO3MOXKHO TPUHITUITHAJILHO. BO3MOYXKHO, MCMONB3YsT Pa3IuIHbIe MPHU-
éMBbI 13 00JIACTU MCKYCTBEHHOI'O MHTEJIEKTA, IMOCTPOUTH KOHBEPTOP, KO-
TOpBII OyeT padoTarh IPaBUJILHO IIOYTH BCEIJIA.

B wuHTEpHETE CYIIECTBYET JOBOJBHO MAJIO JIOCTYITHBIX POTIPAMM-
HBIX IIPOJIYKTOB MOAEPXKUBAIOILY IO JAHHYIO (DYHKIIMOHAJIBLHOCTD. B KOH-
CTPYKTOpE JJIst 3TOi mcnoJibdyercss oubsmoreka SnuggleTeX. lannas
O6uOIMOTEKa MO3BOJISIET IIPOBOJUTE IIpeobpasoBanue (hopMmys B popmare
ETEX B npesentamuonnbit MathML, a 3arem ocymiecTBisTh ornepariuio
cemanTuueckoro nonosjHenus: Up-Conversion, mpeoOpas3ys Ipe3eHTal-
ounblii MathML B conep:kaTe/bHbIA.

[Tocsie nosiyuenusi copepxkaresibnoro MathML rpebosasioch 11peood-
paszoBaTh ero B (opmar Mathematica. Tax Kax HnpsiMOro KOHBEPTOpa
He yJjlaJ0ch HaiiT, ObLIO pereHo ucnosb3oBarh (Gopmar OpenMath B
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Ka4uecTBe MPOMEKYTOUHOIO.

OpenMath s1o 1361k omcanmust popmysr ocHoBanubIil Ha XML, KoTO-
PbIii ObLI CHIEIUAJIBHO CO3/IaH Jijist OOMeHa MaTeMaTHIYeCKUMU BbIPAXKEHU-
SIMU MEXKJTY Pa3/INIHBIMU HPUJIOKEHHUSIM, UCIOJIb3YIONUIMI MATEMATHKY.
B ToMm umciie Mexly pasyiindHbIMKA CHCTEMaMU KOMIIBIOTEPHON ajreOph
1 KOMIIBIOTEPHBIX BbIUMCIeHUI, TakuMu Kak Mathematica, Maple, Sage
u apyrumu. Kak ciie/icTBre, B HACTOSIIIEe BPEMs CYIIeCTBYeT MHOYKECTBO
KOHBEPTOPOB, IPeodpas3yomux onucanus GopMya Ha s3bike OpenMath
B (bopMaT Pas3IMIHBIX MATEMATHIECKUX cucTeM. Takne KOHBEPTOPhI NMe-
for HazBanust PhraseBooks. st npeobpaszopanusi OpenMath B kon-
CTPYKTOpE UCIOJIb3YeTCs TaKOii KOHBEPTOP.

Conepxarenbubiit  MathML  npeobpasyercss B OpenMath myrém
ucrosib3oBanus jokymenta XSLT (eXtensible Stylesheet Language
Transformations). 9ro s3bik npeobpazosannii XML jgokyMeHTOB HMe-
IOIUI TIPSIMYIO TIOJIJIEPXKKY B CTAHAAPTHBIX OMOIMOTEKAX sI3bIKa Java.

Takum 00paszoM, KOHBEPTOP MPOBOJAUT TIpeodpa30BaHMs, OCYIIECTB-
TS CJIEJTYFOTIHE TTaru:

1. KorBeprop mnojydaer HMCXOJHBIH TEKCT ONMUCAHUS MaTeMaThde-
CKOTro Bblpaxkenus B (opmare IIEX u ¢ momombio 6ubImoTe-

ku SnuggleTeX mpeobpasyer ero B dopmar Mpe3eHTAIMOHHOTO
MathML.

2. C nmomornpio noctiporeccopa bubanorekn SnuggleTeX mpeobpasy-
€T MoJiydeHHbIi pe3dyJibrar u3 npesentainonHoro MathML B co-
JepKaTeJbHbI.

3. Ucnonnsyst nokyment XSLT n Berpoennniii B Java mpeobpaszosa-
rTesib XML JIoOKyMeHTOB OCy IECTBIIsIeT KOHBEPTUPOBAHUE U3 COJIEP-
»karejapaoro MathML B dopmar OpenMath.

4. C nomormipio kKojeka Mathematica PhraseBook npeobpasyer mosy-
yeHHoe BbIpakenne B (popmar Mathematica.

[Tpu pabore ¢ XML jokymentamu konseprop ucnosibsyer DOM mo-
Jlesb JToKyMeHTa u pabortatorue ¢ Heit DOM nmapcepbl u3 cranjgapTHOR
oubmorekn Java.
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He cMmoTpst Ha TO, 9TO MOJIyUEHHBI KOHBEPTOP KOPPEKTHO padOTaeT
¢ DoJIbITTUM TIOJIMHOXKeCTBOM si3bika, Mathematica cyrecTByroT HecKo/Ib-
KO Ba)KHbIX 3JIEMEHTOB HYXKJIAIOIIUXCS B JIONOJIHUTEIHHOW 00paboTKe.
TakuMu 37eMeHTaMU SBJIAIOTCS HHTErPaJibl, Pa3jindHbie (POPMbI IIPEJI-
CTaBJICHUsT TTPOU3BOHBIX, HUKHUE WHJIEKCHI IEPEMEHHBIX U 1Tpouee. Bee
110/I0OHBIE 3JIEMEHTBI UMEIOT IOJJIEP:KKY B si3bike Mathematica, ojna-
KO HCIIOJIb3yeMble B KOHBEpTOpe OMOJIMOTEKN HE KOPPEKTHO paboTaroT
¢ HuMmu. st oOpaboTKu 3TUX OCOOBIX CJIydaeB ObLI CKOHCTPYHPOBAaH
ele OJIMH KOHBEpPTEP, KOTOPbII MCIOJb3yeT TMePBbIii KaK OCHOBHOIi, HO
HAXOJUT U CAMOCTOATEIbHO KOHBEPTUPYET OTJIEJIbHbIE YACTU UCXOJHOIO
BbIparkKeHHsI, KOTOpbIe HE IIOJJIAl0TCsA ero oOpaboTKe. DTOT KOHBEPTED
pacImpsieM U MOYKeT ObITh MCIOJIB30BaH JJIsi MOJU(UKAIIKA JIeHCTBUT
OCHOBHOI'0 KOHBepTOopa. IIpu nposejienunn npeodbpa3oBanus KOHCTPYKTOD
obpallaercsi K BHEITHEMY KOHBEPTEPY, a TOT 10 Mepe HeOOXOIMMOCTH
UCIIOJIb3YeT (DYHKIIMOHAJ OCHOBHOTO.

5.3 Hnarepdeiic KOHCTPYKTOPa

r =

(£ =R X

File Help

add formulation | | check grammar |

Puc. 6: [1aBHOE OKHO KOHCTPYKTOPA.

B sTom pa3jiesie OyjeT onncal nHTEpdeiic KOHCTPYKTOPa U PACCMOT-
peH 1npuMep cozjiatus aitjia rpaMMaTUKK ¢ €10 1OMOIIIBIO.
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PaccmoTpuM TiiaBHOE OKHO KOHCTPYKTOPA, H300paXKEHHOE HA PUCYH-
Ke B HavaJie pasjesia.

B BepxHeit yacTu OKHa PacHOJIOKEHHbI JiBe KHOlKK. Khonka «add
formulation» mcnombzyercs g nobaBaeHus B TpaMMaTHKYy HOBBIX JJIe-
MEHTOB. DTH 3JIEMEHTHI MOTYT ObITh KaK I'VIABHUMH, TO €CTh (OPMYyJ/In-
POBKOI#1 33,1441, pereHueM 3a[a91 U OTBETOM, TaK ¥ BCIIOMOTATETbHbI-
mu. Knonka «check grammary ciy»kuT Jijisi OTIpaBKU 3alpoca I'pamMMar-
TUKW Ha CcepBep JJIs NpoBepKu. IIpn eé HaXKaTum KOHCTPYKTOP OCHOBBI-
BasiCh HA BBEJICHHBIX 3JIEMEHTAX CO3J/IaéT TEKCT I'PaMMaTUKU, F€HEPUPYET
3alpOC SIPY OOyUaIONKi CUCTEMbI ¢ TPEOOBAHUEM TPOBECTH TTPOBEPKY
W OTIIPABJISIET CO3JIaHHBINA TEKCT B KadeCTBE apryMeHTa.

Huxke paciioioxKeH ClimcoK BBEJICHHBIX 110J1b30BaTE/IEM [PABUJI U3 KO-
TOPBIX TEKCT T'PAMMAaTHKN OyJeT reHepupoBaThesd. [Ipu mepBoM 3alycke
KOHCTPYKTOPa 9TOT CIUCOK ITYCT.

Jononuurenbuble GYHKINT, Kacaroluecs GpailjioB r(paMMaTHKH B 116
JIOM, JOCTYITHBI B MeHIo file.

-

B = [ [= &
File| Help

Open task template from file Ctl-C

Save task template to file cris |

Save task template on server

Exit

Puc. 7: Menro file.
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KoHcTpyKTOp MOJIep:KUBAET BO3MOXKHOCTH COXpaHeHusi paiiia,
rpaMMaTHKN Ha JIOKAJIHHOM KOMITHIOTEDE, a TaK JKe 3arpy3Ky paHee co-
XPaHEHHDBIX WJIM HAITMCAHHBIX BPYUYHYIO I'PaMMaTHK.

QyHKIMs OTIIPABKU IOTOBOM I'PAMMATUKK Ha CEpBEP peasu30BaHHA,
caejiyomum oopazoMm. KoncrpyKTop ussiekaer u3 Baiija CBONCTB UJ1E€H-
TUTU(UKATOD HperojiaBaTesis U KOHCTPYUPYeT 3alpoc K ClelnnaJbHOMY
MOJIYJII0 PADOTAIOIIEMY C siIPOM CUCTeMbl Ha cepsepe. Mojyib 0OHOB-
JsieT 0a3y JaHHBIX 3aJad M J100aBJsIeT HOBYIO 3aJ1a4y B CIHCOK 3a/1at
jparroro mpernogoparessi. C 3TOro MOMEHTa, HOBas 332498 CTAHOBUTHCS
JOCTYITHOM.

Menro help conmepxxut onuna nyukr: Malual. IIpu ero Beibope KoH-
CTPYKTOP OOpalnaerTcs: K yCTaHOBJIEHHOW BeO CTPaHuIe CopepKaleil onm-
caHue IporpaMMbl 1 OTKPBIBAET €€ B Opoysepe.

Tenepnb obpaTumMest K pyHKIMAM J10OaBJICHUST HOBBIX 1IPABUJI B I'PaM-
MaTUKy. PaccMoTpuM OKHO J100aBJIeHMSI HOBOTO 3JIEMEHTa, KOTOPOe I0-
siBJIsieTCsT py HaxkaTum Ha KHONKy «add formulations.

-

(&) o | B |

File Help

i) formulation of the problem
i) answer for the problem

i solution for the problem

% additional expression

Save

Puc. 8: /Iobasjienue HOBOIO HpaBuia.
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B 3TOM OKHE TTOJIb30BaTEIh MOXKET BBIOPATH KaKOil MMEHHO 3JIEMEHT
OoH xo04eT J100aBuTh. [losib30oBaTEIh MOYXKET BBHIOPATH OJIMH U3 UYETHIPEX
BapUaHTOB JIJIsi TOI'O, 4TOObI BBECTH COOTBETCTBEHHO (POPMYJIMPOBKY 3a-
Jlaud, NMPaBUJILHBIA OTBET, pellenre 3aJIa9r WK JTI000e JIpyroe BCIOMO-
rarejibHOE 1paBuJIo. B 1ocjiejiHeM ciiydae 10Jib30BaTe/I0 HyKHO BBECTH
UMs JIONOJIHUTEHLHOTO MPaBUJia B TEKCTOBOM TIOJIE CIIPpaBa OT JIEMEHTa,
ciicka. [Ipn HakaTnm Ha KHONKY «Saves mpaBwuiio OyaeT j100aBIeHO B
I'PaMMATUKY ¥ MOXKHO OyJleT IMPUCTYIUTH K ero PeJaKTUPOBAHUIO.

[Tocne pobapiierust B rpaMMaTUKy IpaBrja, OTBEYAIONero 3a (op-
MYJIMPOBKY 3aJ1a41 TJIABHOE OKHO HPHUJIOYKEHUST OyIeT BBINVISIICTh CJIe/Ly-
IOIIAM O00Pa30M:

-

(&) o | B e
File Help
add formulation check grammar
problem

Puc. 9: JlobaBjienue popmMysinpOBKYU 33184 M1.

Tenepb cMCOK JTOOABJIEHHBIX 3JIEMEHTOB COJIEPYKUT OJIHO TTPABHJIO.
Bee npasuiia J106aBJISAIOTCS B CIIMCOK 3JIEMEHTOB B BUJE KHOMOK. [Ipn
HAXKATUU HA KHOIKY COOTBETCTBYIONLYIO HEKOTOPOMY HPABUJIY MOXKHO
IPUCTYIHUTDH K €ro peJakTupoBanuio. Bee mpaBuiia, KOTOpbIe ObLITH TOTh-
KO 9TO JI0OABJICHBI U3HAYAJIBHO MYCThI.
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PaccmoTpum oKHO 11 peJaKTHPOBAHUS TIPABUI.

.—é‘ = N

File Help

apudpmeTHka CneyuanbHble

[ N | O O ™ ™ ™ S

o pepenuuposanne TPHFOHOMETPHYECKHE (DYHKLHA
‘ didx H didy H d2/dxdy H d2/dydx ‘ | sin H cos || tg || ctg H arcsin H arccos H arctg H arcctg |
MHTETPHPOBAHHE nepemMeHHble
[ N I Lx] ] [a ]
napameTpel
R a e e == p—
1
3
NOCMOTPETL B BHAE (hopMynbI

Puc. 10: OkHO pejlakTUPOBaHKE [IPABUII.

B BepxHeil yacTu OKHa PacloJIOXKeHbl OOJIBIIOE KOJUIECTBO KHOIIOK
0DJIeTIaloMX BBOJ, PA3JUIHBIX MATEMATHICCKUX BbIpaykeHuit. Apud-
METHYECKHUE ONEPATOPDI, pa3Hble MATEeMAaTHIECKIe CUMBOJIBI, SJIeMEHTaP-
Hble (DYHKIMN, HHTETIPaJIJIbl U TTPOU3BOJIHbIe. Bee 1mojgobHbie KHONKK pa-
6oTaloT 1Mo ojHOMYy NpuHIMITY IIpm HaxkaTum Ha KaKyo-HUOY/Ib U3 HUX
B TEKCTOBOE I0JIe BHU3Y CJIeBa BCTABJAETCS COOTBETCTBYIONINN KHOIKE
mabJ10H si3bika Mathematica. B Tom ciydae eciin BBOJI 1adsiona tpedy-
eT JIONOJIHUTETHbHBIX TapaMeTpoB, HAIIPUMep, B CIydae WHTErPaJoB Tpe-
Oyercs BBeCTH 1epeMeHHyIo 1nocje juddepenipala, ciipaBa 0T KHOIKN
«TIpaBUJIa THEPAIUUY TIOSBJISIIOTCI TEKCTOBBIE MOJIS B KOTOPBIX MOXKHO
OyzeT BBeCTH TpedOyeMmble 3HAYEHUsI ¥ BCTaBKa I1a0JIOHA B 9TOM CJlydae
TPOUBBOIUTCS MOCJIE HAYKATUS KHOTKU MPUMEHUTD.

st Toro aTo0BI ¢esarTh onucanue nHTEpdeiica dosiee HATISIIHBIM
PacCMOTPUM MPUMED CO3/aHUsi IPAMMATUKH JIJIsi IPOCTON 3aj1a4u. B ka-
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JecTBe IpUMEpPa PACCMOTPUM 3a]1ady HAXOXKJICHUE TPEJIesIa BhIPaXKeHUS
BH/1a, Smﬁ(—g@ npu x — 0. CocraBuM rpaMMaTHKY, T€HEPUPYIOIIYIO 3a/1a9u
¢ u3MeHsieMbIMu TapaMerpamu « u 3. Ilycts napamerp « Oyjer mpuHaj-
JIeYKaTh JUAIIA30Hy 0T 3 10 17 a napaMerp [3 IpuHAJJIEXKATh JUAIA30HY
oT 5 Jio 42.

Hauném ¢ cosmanmnsa npaBui caydailHbIX 3HAUEHUH JIJIs TapaMeTpOB
a u b. JIng sroro cospajuM u j00aBUM B I'DaMMATHUKY JiBa IIpaBUIIa

cjaydaifiHbIX 3HAUYEHUI ¢ UMEHaMK a U b.

' B
E o O ) | (2 [P
File Help File Help
) formulation of the problem  formulation of the problem
» answer for the problem ) answer for the problem
) solution for the problem (2 solution for the problem
@ additional expression |3 ® additional expression |b
s

Puc. 11: JlobaBjienue napamerpoB «a» u «b.

File Help

| add formulation | | check grammar |

[a]le]

Puc. 12: Coucoxk snemenTos nocse go0aBIeHnsd.
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Teneps mpucTynuM K WX pelaKTUPOBaHMUIO. B OKHE peJaKTUPOBaHUSI
MpaBwWJI €CTh KHOTKa, «MpaBuia redepannny. OHa CrenuajibHO TpeIHa-

3HA4YeHa /sl BBOJIA IIpaBuJI ciydailubix 3uadenuit. [Ipu naxkarum Ha neé
OTKPbIBaCTCs CJIeJIyIOIee OKHO.

-

File Help

BoiGepHTe rpaHHilbl H3MEHeHHA nepenMeHHoi

ot ao

BuiGepHTe THN NEepeMeHHOR

) uenwle yncna (integer)

) ppotu (floating)

COXPaHHTE

Puc. 13: OkHO juisi reHepanuu cjiydaiiHbIX 3HAUTCHMUI.

B s1roM 0OKHE MOXKHO BbIOpATh 2KEJIaeMbIil THII CJIYyYaiiHOI'O 3HAYEHMUS,
[EJIOYUCTICHHDBIA WJIN JICUCTBUTEJIbHDBINA, & TaKyKe JUualla30H 3HaYeHUuil B

npejgeaax KOToporo JoOJIzK€eH HaXOAWTbCA HaCTpaeBaeMbIﬁ [mapaMeTp.

-

[ == ) BB E=REE
File Help File Help

BoiGepHTe rpaHHilbl H3MEHeHHA nepenMeHHoi

BuiGepuTe rpaHulbl HAMEHEHHA NEPEMEHHON
or |3 oo (17 ot |5 oo |42
BuiGepHTe THN NEepeMeHHOR

BriGepuTe THN NepeMeHHon
® uensle yncna (integer)

i®) wenwie yucna (integer)
1 gpodw (floating) ) npobu (floating)

Puc. 14: Hacrpoiika mapameTpos a u b.

Hixnsag gacth OKHa peJakTUpPOBaHUs pasjiesieHa Ha JIBe O0JIaCTH.
JleBast 00s1aCTh SIBJISIETCST TEKCTOBBIM IOJIEM J1JIst BBOJa npasuiia. Cioja
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HY?KHO BBOJIUTH BECh TEKCT U CCBHLJIKU Ha JIPYIHe 5JIEMEHTBI, KOTOpbIe
OyyT MCIOJb3JABATHCI. B mpaBoit 001acTh pacioioXKeHa MmaHeab 0To0-
paxkenust popmyii. Ilpu Haxkaruu Ha KHOIKY «IIOCMOTPETb B BUJE (DOP-
MYyJIbI» KOHCTPYKTOD CUMTBIBAET TEKCT U3 I0JIsI BBOJIA U IIPEoOpPa3yeT ero
B rpaduueckoe nzodparkeHue.

st mapameTpa «a» OKHO peJaKTUPOBAHUS IIPABUJI OyIeT BBIIJISAIETD
CJIEJIYIOIIM 00pPa30M:

-

~
File Help
apudbMeTHES cheuHansHele
Ll ] Ledlm Lo ] Lo le JLm JLon [l [0 [ s [[ oo ][ um ][ ]
AudbibepeHUHpOBaHKE TDHIOHOMETPHYECKHE (DYHKLHH
| didx || didy || d2idxdy || d2idydx | ‘ sin H cos H tg H ctg || arcsin H arccos || arctg H arcctg |
WHTETPHPOBAHNE nepeMeHBle
[ | T e vl ]
napamerpb
DZHZHIIIIH Hmnopt uz TeX'a ‘ ‘ npasuna reHepawumn ‘
Random[ Integer, { 3,17 }] :
| NOCMOTDETE B BUAE (OPMYNEI
\

Puc. 15: OKHO pefaKTUPOBAHUS JIJIsI IPABUJIA CIYUYaHBIX 3HAUCHMIA,

B mose BBoja TekcTa IpaBuJia, IIOSBUJIOCH BbIPpayKEHUE A3aKa,
Mathematica Random[ Integer, { 3, 17 } ]. D10 BbIpaxkenue, Oy-
JIyIM BBIIOJIHEHBIM siipoM Mathematica, mact B pesyiabrare ciydaiinoe
11eJ10e 4ucjo oT 3 jio 17.

Hasiee nobapiisieM B rpaMMaTUKy (OPMYJIUPOBKY 3ajaqdud ¥ 3ali0Ji-
Hsiem eé. Ilanesb nmapameTpoB, PacloJIOXKEHHbIE IIPSIMO HaJl II0JeM BBO-
Jla, COJIEPXKUT KHOIKK JIJIsl BCTABKU CAMbBIX CCBLIOK Ha JAPYyIHe HIPaBUIa.
B BbInasatoneM CIKUCKe CJeBa COJepKaTcs MMEHHA BCEX CO3JIaHHBIX B
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rpaMMaTHiKe TIPaBUJIL.

napameTpel

|V| a H b H C H d H Hmnopt ua TeX'a ‘ | NpaBnNa red
: 0enN BLIpadeHnA Sin[ #a*x J#D*X) npw X cTpemAwemcA K 0. :
problem

Puc. 16: Crmcok npaBuil.

[Tosie BBOj1a TeKCTa, 1IpaBuiia, OyIeT BbIIVISAETh CJIEILYIOIUM 00Pa30M.

napameTpsl

‘ |vH a H b H [ H d H Hmnopt uz TeX'a ‘ | NPAEWNA reHef

HailguTe Npenen BeIpa#eHnAa Sin[ #a®x J#D™) npw X cTpemAwemMca Kk 0. :

NoCMOTPeThL B BHOE (DOpMYnbI ‘

S —————

Puc. 17: @opmyinpoBKa 3a/1a4Mu.

[Ipucrymnum K BBOY perierusi. JlobaBuM B rpaMMaTuKy COOTBETCTBY-
[oITiee MPaBUJIO U OTPeTakKTupyeM ero. [l Toro, 9To Obl MpoIeMOHCTPH-
poBaTh PYHKIMIO BU3yaan3anun (PopMysi, JOIOJHUTEIbHO HIEJIKHEM 110
KHOIIKE «ITOCMOTPEThb B BUJIe (DOPMYJIbI». B pe3ysbrare moJyduM ciey-
foree:
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- a
(B .
File Help
apuMeTHEa CcneuHanesHbie
L0 00 Eedle Do) Le e [ ][ o J[ at ][ o ][ sart ][ sum [[ o ][ mr |
audhepeHUHpOEaHHE TPHTOHOMETPHYECKHE (DYHKLHN
| didx || didy || d2/dxdy || d2/dydx | | sin H cos || tg || ctg H arcsin H arccos H arctg H arcctg |
HHTErpUpOBAHHE nepemMeHHble
I | | [ Lo [a]
napameTpsl
=l L] e e ] mmormsrors | [ sossropom |
[NA EWEHIA 333N NPOUIBENEM 33MEHY NEpEMEHHON JULitst perienust 3a1a41 NPOM3BEAEM 3aMeHY HePeMeHHOMH,
MycTe t=#a*x : . - .
Torga AaHHOE BeIpaXEHWE NPUHUIMBET BUA; Hu“ﬂb t= #ﬂ"]
Limitf Sin[t]# (#b/#a)*t ), 4=0 1. (Torga naHHOe BEIpaXKEHHE IPHHHUMAET BHI
Tenepb, BEIHOCHM MHOMMTENL NPW 3HAMeHaTene * (?‘)
33 3HaK Npefena 1 yYnTLIBanA, yTo im sz
Limit{Sin[titt-=0] = 1 nonyyaem oTeeT #a / #b. =0 #be O
#il
[Tenepsb, BEIHOCHM MHOMKHTETE IIPH 3HAMEHATETE
‘3 3HAK IIpeIena 0 YMATERIBAS, 9TO
sin(t) #a
lim = 1 nony4aem orBeT —— .
=0t #b
MoCMOTPeTh B Bue hopmynk

Puc. 18: Pemenue 3aj1a4mn.

Tenepb ocTaérest TOJILKO BBECTH LPaBJbHBINA OoTBeT Ha 3ajady. O0y-
Jalomasg cucTeMa OyIeT CpaBHHBATH €r0 C OTBETOM, BBEJIECHHBIM IIOJIb-
zoBaresieM. Jljist 9roro jobaBisieM 3JIEMEHT «answers W IUIIeM B HEM
#a/#b.

[Tocie nobapjieHusi Beex MpaBuJl IVIABHOE OKHO IMPUJIOXKEHUsT OyjeT
BBITVISJIETH CJIEIYIONIUM 00Pa3oM:
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rlé, = | (B |

File Help
| add formulation | ‘ check grammar ‘
| a | ‘ b ‘ | problem | ‘ solution ‘ | answer

S ————————————————————————————

Puc. 19: I'maBHOE OKHO C TOTOBOII 'paMMaTHKO

Terepb MOXKHO COXPAHUTD PE3yJIbTaT B (paiijie W OTIPABUTD I'PaM-
MaTUKYy Ha cepBep. B pesysibrare cBoeil paboThl KOHCTPYKTOP CI'€HEepH-
pyeT CJIeIyIONIuil TeKCT:

a “{ Random[ Integer, { 3, 17 } 1 }

b “{ Random[ Integer, { 5, 42 } ] %

problem output

{

HafimuTe nmpepen BhpaxeHua Sin[ #a*xx ]/ (#b*x)
npu x cTpeMameMcda K O.

¥

solution output

{

[lna pemeHUa 3aZayuy NPOU3BEAEM 3aMEHy IIePEeMEHHOH .
[lycte t = #a * x.

Torma uncxomHoe BhHpaXeHUE IPUHUMAET BUJ

Limit[ Sin[ t ] /(C (#b / #a) *x t ), t->0 1].
Temepr, BHHOCHM MHOXUTEJb IIpH 3HAMEHaTele
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32 3HaK Ipefeia U YYIUTHBASL, UTO
Limit[Sin[t]/t,t->0] = 1 momywaeM oTmeT #a / #b.
+

answer ~{ #a / #b }

6 Inarepdeiic moab3oBaTed AJIsA OIEepaIl-
oHHOM cucteMmbl Android

Unrepdeiic monb3oBaTess s omneparnuonnoil cucrembl Android
9TO CHEIUAJIHHOE MPUIOKEHHE, MO3BOJISAIONINE TTOJIb30BATEISIM UCITO b
30BaTh OOYYAIONIYIO CUCTEMY C MOMOIIBIO MOOMIBHBIX YCTPOUCTB Ha Daze
Android. 910 npuiokenne MO3BOJSET TTOJIB30BATESM TTOAKIIOIATHC K
oby4arolreil cucreme, IOChLIATh € 3alpochl Ha T'eHepallnio 3aad U I10-
JydaTh creHepupoBaHHbIe 3a1a49n. Jlajgee moaIbp30BaTe b MOYKET MOCTIATH
CHCTeMe OTBeT Ha 3aJlauy JJisi TOTO 4TOOLI SIApPO ero mposBepuia. Ecian
OTBeT Ha 3aJa41y He npaBuibHblil Andriod mpuioxenne orodbpaxKaeT pe-
IIEHWEe CreHEPUPOBAHHOM 3a/1a91.

Taxum 0Opa3zoM omuchiBaeMblil nHTePdEeic MoIbL30BaATE s OJIJIePIK -
BaeT BeCh 00YUAIOIINIA MPOIECE JIJIST MOJIH30BATE ST CHCTEMbI.

M3navajbHO OKHO IIPHUJIOXKEHUsT COMAEPXKHUT SJIEMEHThI YIIPaBJICHUsI,
MO3BOJISTIOIIE TTOJIL30BATEII0 BOWTH B cucremy. llpm BBome Jormua
Android nnaTepdeiic mpoBepsieT, 3aperucTpUPOBAH JIH B CUCTEME IIOJIb-
30BaTe/Ib C TAKUM JIOTHHOM. DTa IIPOBEPKa OCYIIECTBJISCTCS ¢ IIOMOIIbLIO
html 3amnpoca coorBercrByioiieit php crpanuie Beb-unrepdeiica. 3ampoc
umeer tun Get. I[IpoBepsieMblil JIOTMH IOJIB30BATE/IsI IIOCHLIACTCA BeO-
uHTepdeiicy B KauecTse rnapamerpa.

B ToMm ciyuae eciim m0JIb30BATEIb C TAKKUM JIOTHHOM 3apPErUCTPUPO-
BaH Android muarepdeiic mocbuiaeT Bed-unTepdeiicy 3anpoc ¢ TpedoBa-
HUEM BEPHYTbH CIHUCOK THUIOB 3aJlad, JIOCTYIIHBIX 3TOMY II0JIH30BATEJIO.
Beb-unrepdeiic xpanuT nHdopMalmio o 1IoJib3oBarese B aiiiax cookie.
ITpu obparmennn kK BeO-unTepdeiicy narepdeitc Android ycranasinba-
er B cBoéMm html 3ampoce Tpebyembie cookie m Ojiarojapsi 3Tomy BeO-
uHTepdeiic BO3BpaliaeT OTKJINK COJePXKaluil Hy»KHbIH CITMCOK KJIACCJIB

30



i ™Y
] Android-2.2-Generic [Pabotaet] - Oracle VM VirtualBax [ESREER

Mawmna Bug  Ycrpolictea  Cnpaeka

Bxog B cucTemy, BBEANTE NOTUH!

Q0O @@l @ Blrhtcn

Puc. 20: Bxox B cucremy

zas1a9. OTkInK BeO-nHTEpdeEiica Bo3Bparmaercs B Buje html, mosromy
JUUTsT TIOJTyUeHust Hy»KHoro crnrcka Android nnrepdeiic mpoBOIUT CHHTAK-
CUYECKUIl aHAJIN3 OTKJIMKA U U3BJIEKAET HYXKHbIE 3JIEMEHTHI.
[Tpuoxkenne oTobpazkaeT MOJYUEHHBIH CIUCOK 3aJ[ad B BHUJE CITHC-
Ka, DJIEMEHTOB YIPABJICHUS KaKJIblii U3 KOTOPhIX OTHOCUTHCS K OJTHOMY
U3 JIOCTYIIHbBIX KJACCOB 3aJia4. [Ipu Kjuke Ha OJIMH U3 TaKUX 3JIEMEHTOB
yIIpaBJIeHns IPUJIOKEHNE KOHCTPYUPYyeT cOOTBeTCTBYoMmmi html zampoc
K siIpy cucreMbl. B 9TOM 3alpoce ykaszaH TUII 33/1a41, KOTOPbIH HYXKHO
OyJieT UCIoJIb30BaTh s TeHeparuu. [locae mpuHATHS 3ampoca s/Ipo Te-
HepupyeT 3aJilady U Bo3ppaliaer oTkJuk B popmare XML cojeprxkarmit
B ceOe (hOpMYJNIMPOBKY 3aJ1aud, TPABUIBLHBINA OTBET W peIleHUe 33/ 1a9H.
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=
(| Android-2.2-Generic [PaBoTaet] - Oracle VM VirtualBox E=E—

Mawmna Bug  Ycrpoiictea  Cnpaeka
== 5l . 15:04

ul
Integral - 01
Integral 4
Integral 5
Integral 7
Limit (ax+sin(bx))
BBog uncna

HPOHBBOAHaH nponseegeHNA N

QO] @ Blriohtcr

Puc. 21: Crimcok AOCTYITHBIX KJIACCOB 3314

[Tocsie mosyuenne crenepupoBannoil 3ajaun Android uaTepdeiicy
TpedyeTcss 0TOOpa3uTh Ha, dKpaHe ycjoBue 3ajadn. PopMyaIupoBKa 3a-
naan B XML orkinke npejcraniisier coboit Tesio html crpanuis: comep-
yKallee MpOCTOi TEKCT U ONUcaHue MaTeMaTuueckux (hopMyJ1 B ¢popmare
MathML. Orobparkenne GpopMyInpoBKN 3a1a91 PEAJTN30BAHHO ¢ TTOMO-
b0 Berpoentnoro sjementa Android WebView, ciyxxaiiero juist oroo-
paxkKeHus Ha 3KpaHe cojiepxkanug html crpanurn,. st Toro 4rodbl 310
craJsio Bo3MoxkHbIM Android npuiioxkenne renepupyer html crpanuiy, co-
JleprKalyo pOpMYIUPOBKY 3aJ1aur U mepeaacT eé sjneMmenty WebView.

Camast Oosbiast npobsema npu paspaborke Android maTepdeiica
3aKJII0vYaJach B ToM, 4To 3jeMmeHT WebView He mojiep:KuBaeT onmca-
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HUEe MaTeMaTu4decKux Bbiparkenuit B popmare MathML. CnemoBarenbro
dopmystbl He oTobpaXkaroTcsi B HEM KakK Tpedyercs. st perieHusi 9Toit
1pobJiembl Obliia, IpuMeHeHa javascript oubsimoreka MathJax. st roro,
9TOOBI MOJIKJIIOUYATH TPebyeMyto OUOTUOTEKY JTOCTATOUHO ObLIO TOJKJIIIO-
quTh K resepupyemoii html crpanune cebuiky na ckpunt MathJax. B na-
crositieit Bepcun Android uarepdeiica cOOTBETCTBYIOIIAS CCHLIKA BCTAB-
Jisiercs B 3aroJioBok html crpanunbl popMyIMpoBKY 3ajiaun, a Tak»Ke
CTPAHUIIBI OTOOPAaKAIONIEil pereHue.

=
2| Android-2.2-Generic [PaoTaet] - Oracle VM VirtualBox ==

Mawmwna Bug Yorpoiictea  Cnpaeka

ul

Bbluncnure BblpaXXeHWe:

d(—4a:3 arccos (:r))
dz

’ . _
Beectn oTBET

QO el G ®rtcl

Puc. 22: Tlpumep orobpaskeHusi ycJIOBUs 331491

Haxojisich B cocrosinuu oTobpazkenust ycsioBusi 3ajadu Android nH-
Tepdeiic TPeOCTaBIgeT MOJL30BATEITIO MOJIe JIJIsI BBO/Ia OTBETa U KHOIIKY
JIUIst OTTIPABKM 9TOTO OTBeTa, siipy. [Ipn HaxkaTum Ha, KHOIKY MPUJIOXKEHNE
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KoHCcTpyupyer html 3ampoc K s17ipy crucTeMbl, cojiepKaliinii OTBET BBEIEH-
HBII TOJIb30BaTe/IeM W NPBUILHBIH oTBeT. Android npuioxkenne me Mo-
YKET CAMOCTOSITEJIbHO CPABHUTD OTBETHI 110 TOW IPUUKMHE, UYTO IIPABUIIbL-
HBIIl OTBET MOXKET OBbITb BBEJIEH IOJIb30BATE/]EeM B pa3jUYIHbIX (POopMax.
st Toro, 9To0bl KOPPEKTHO CPABHUBATDH IIPABUJILHBINA U 110JIb30BATEIb-
CKHUIl OTBET NPHUJIOXKEHUIO TPeboBaIoCh Obl YCTaHABINBATHL MaTeMaTHe-
CKYIO 3KBUBAJEHTHOCTb MEXKJy OTBETaMU, UTO B OOIIEM CJyydae siBJisi-
eTCsI CIUIIKOM CJIOXKHOM 3aaueil 1 Android npunoxkenns. K Tomyxe
9Ty 3aJa4dy HeJIb3sI YIPOCTUThH B CUJIYy TOTO, UTO B CUCTEME B TEPCIIEK-
THBE BO3MOXKHO CYIIECTBOBAHUE TUIIOB 3aJ1a9 IIPOU3BOJILHON CJI0KHOCTH.
[To sTuM npuunHaM MaTeMaTUIeCKyl0 SKBHUBAJEHTHOCTH IIPOBEPSET siI-
PO CHCTEMbI UCIIOJIb3Ysi JIJIS 3TOI'0 CBOM MaTeMaTudecKuit MoiyJib. Pe-
3yJILTAT CPaBHEHHUSI OTBETOB Iepenaérces obparno Android marepdeiicy
B html orksuke. Eciin npuioxkenue moJsiydaer HeraTuBHbIN pe3ysibTar, TO
eCThb pe3yJibTaT, FOBOPAINIKI O TOM, UTO MOJb30BaTe b ommubces. Cucrema
oTobOpaXkaeT MpaBUJIbHOE pelleHne 3a/1a11.

( A
7 Android-2.2-Generic [Paboraet] - Oracle VM VirtualBox [

MawwHa Bug  Ycrpoiictea  Cnpaska
.. 1506

BepHyTbCA

Balu oTBeT HeBepHbIW. PelueHne:
L gannwiv uly'ﬂac PCI.IJCI‘IVIC UyHCI DDIJIAUATID 1AR.

d(—4c® arccos(z)) darccos(z) 3 da3
———— -+ =4 ——— % + arccos(z) 4L

d arccos () 1

de V=2

MNocne noAcTaHOBKW nonyyaem:

d(—4a? arccos(z)) _ 4gd
da S /I =

— 1222 arccos(z)

@O B Erontcy

Puc. 23: Ilpumep orobparkeHusi perieHust 3a1a4um
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[Ipu oToOparXeHnu pelieHnst IPUMEHsIeTCsT TOTXKEe MEeXaHU3M, 4TO U
npu orobparkeHuu (pOpMyJINPOBKY 3aj1aur. B jaHHOM TTpuMepe perienne
3a/la9M HEe yMEIAeTCss Ha dKpaHe aMyssiTopa neaukom. [Tosromy orob-
paxkaemas html crpanuiia npokpydeHa B caMblil HU3, K 0TOOPaKaeMOMY
OTBETY.

Bubsnoreka MathJax obpabarbiBaer html crpanuiy, Haxoss B Heit
ornucanue maremarndeckux gpopmys B ¢popmare MathML u zamensis nx
M300paXkKeHuAMHI. ITa 00pabOTKaA IPOBOIUTCS aBTOMATUICCKHU IIPU KAXK-
JIOM OTOOPaXKEHUW CTPAHUIIHI.

[Tocsie mpaBuIbHOINO MJIM HEIIPABUJIBHOIO PELICHUs 3aJa49d O30~
BaTe/Ib MOXKET BEPHYTbCs 0OPATHO K CIIMCKY JIOCTYIIHBIX KJIACCOB 33124
KJUMKHYB 110 KHOIIKe «BepHyThcsi».
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7 l1lpunoxenne

Jlannoe npuiokeHne COJep:KAT MCXOJIHbIEe TEKCThI IMPOTpaMM, OTBe-
qajonue 3a GyHKIUOHAJ, PeaJn30BaHHbIA B paMKaX HACTOIIEH JIUILIOM-
HO# pPabOTHI.

Ncxonuble TeKCThI peaJu30BaHHBbIX (pyHIUIA KOH-
CTPYKTOPA

Converter.java

package v3;

/%

*

* @Qauthor Dmitriy Krylov
*/

public abstract class Converter

{
public abstract String convert( String input )
throws IncorrectSyntaxException;

WolfMathToLaTeXConverter.java

package v3;

import java.io.IOException;
import java.util.LinkedList;
import v3.MathConnection.MathConnectionException;

/o x

*

* @author Dmitriy Krylov
*/

public

class WolfMathToLaTeXConverter
extends Converter

{
@Override

public String convert( String input )

{

if( input == null )

throw new NullPointerException( "input is null" );

}

if( input.equals("") )
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return "";

}

for( int remainingAttempts = 2
; remainingAttempts > 0
; remainingAttempts—
H

try

{

Log.msg( "convert "+input+" with local math module" );

MathConnection mc = MathConnection. getInstance ();
String request = "TeXForm|HoldForm|"+input+"]]";
String result = mc.sendRequest( request );

if( result != null )

Log.msg( "success" );
return result;

}

catch( MathConnectionException ex )

{
Log.msg( "fail: "+ex.getLocalizedMessage () );
Log.msg( "try again" );

try
Log.msg( "convert "+input+" with remote math module" );

java.util.List<String[]> params — new LinkedList <>();

params.add(new String[]{ "inputFormat" , "WolfMath" });
params.add(new String|[]{ "outputFormat", "LaTeX" s
params.add(new String|[]{ "text" , input s

CSendTemplateToPost postRequest = new CSendTemplateToPost ();

//nocwara sanpoca
String url = "http://int.pm.miem.edu.ru/"
+ "taskpower3 war exploded/converterServlet.do";

String result = postRequest.sendPostRequest( url, params );

String prefix = "response page source:";
int start = result.indexOf(prefix);
if( start !'= —1 )
{
start += prefix.length () + 2;
result = result.substring( start );
if( result.startsWith("error:") == false )

{
}

return result ;

}

catch( IOException ex )

{
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}

Log.msg( "fail:

}

return null;

"+ex.getLocalizedMessage () );

//

String getErrorMsg ()

return "";

LaTeXToWolfMathConverter.java

package

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

/o
*

v3;

java.
java.
java.
java.util.
java.util.
javax .xml.
javax .xml.
javax .xml.
javax .xml.
javax .xml.
javax .xml.
javax .xml.

io.CharArrayWriter;
io.IOException;
io.InputStream;
List;
Locale;
transform.
transform.
transform.
transform.
transform
transform
transform

Transformer ;
TransformerConfigurationException ;
TransformerException;
TransformerFactory ;
.dom.DOMSource;
.stream .StreamResult ;
.stream .StreamSource ;

nl.tue.win.riaca.mathematica.codec.MathematicaCodec;
nl.tue.win.riaca.openmath.codec.CodecEncodeException;

org.w3c.dom.
org.w3c.dom.
org.w3c.dom.
org.w3c.dom.
.snuggletex .
.snuggletex .
.snuggletex.
.snuggletex .
.snuggletex.
.snuggletex .
.snuggletex .
.snuggletex .
.snuggletex .
.snuggletex.
.snuggletex .
.snuggletex.
.snuggletex .

uk .
uk .
uk .
uk .
uk .
uk .
uk .
uk .
uk.
uk .
uk .
uk .
uk .

ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.
ac.ed.

Document ;
Element ;
Node;
NodeList ;

* @author Dmitriy Krylov

*/
public
class
extends

{

private final Locale

InputError;

SnuggleEngine;

Snugglelnput ;

SnuggleSession ;

internal.util. XMLUtilities;

upconversion . MathMLUpConverter;
upconversion.UpConversionFailure;
upconversion.UpConversionOptionDefinitions;
upconversion.UpConversionOptions;
upconversion. UpConversionUtilities;
upconversion.internal . UpConversionPackageDefinitions;

utilities . MathMLUtilities;
utilities . MessageFormatter;

LaTeXToWolfMathConverter

Converter

locale;
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private final SnuggleEngine engine;

private final UpConversionOptions upOpts;
private final MathMLUpConverter upConverter;
private final Transformer cMathMLToOpenMath;

private StringBuilder errorsBuffer = null;

/7

private static LaTeXToWolfMathConverter instance — null;
public static LaTeXToWolfMathConverter getInstance ()

{

if( instance != null )
{
Log.msg( "exist instance" );
}
else
Log.msg( "new instance" );
instance = new LaTeXToWolfMathConverter ();
}
return instance;
}
/7

private LaTeXToWolfMathConverter ()

{

Locale.setDefault ( Locale .ENGLISH );
String doMaxima = UpConversionOptionDefinitions . DO _MAXIMA NAME;
locale = Locale.getDefault ();
try
{
engine—new SnuggleEngine ();
engine.addPackage( UpConversionPackageDefinitions.getPackage ()
upConverter = new MathMLUpConverter ();

upOpts—mnew UpConversionOptions ();
upOpts.setSpecifiedOption ( doMaxima, "false" );

TransformerFactory factory = TransformerFactory.newlInstance ();

InputStream xslStream;
StreamSource xslSource;

xslStream = getClass (). getResourceAsStream( "cmmltoom.xsl" };
xslSource = new StreamSource( xslStream );

cMathMLToOpenMath = factory.newTransformer( xslSource );

catch( TransformerConfigurationException ex )

{

throw new RuntimeException( ex );
}
finally

Locale.setDefault( locale );
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}
//

@Override
public String convert( String latex ) throws IncorrectSyntaxException
{

assert latex != null;

String result = null;

conversion:try

{

Locale.setDefault ( Locale .ENGLISH );
errorsBuffer = new StringBuilder ();

/ I

Document mathDoc = XMLUtilities
createNSAwareDocumentBuilder ()
newDocument ( ) ;

Element root = mathDoc.createElement{ "root" );
mathDoc. appendChild ( root );

/__

SnuggleSession session = engine.createSession ();
session .parselnput( new Snugglelnput(latex) );
session .buildDOMSubtree( root );

/)
List<InputError> errors = session.getErrors();
if( errors.isEmpty() = false )

for( InputError error : errors )

String errorMsg = MessageFormatter
formatErrorAsString ( error );

errorsBuffer .append(’\n’).append( errorMsg );

}

throw new IncorrectSyntaxException( errorsBuffer.toString()

}
/) —

Element pMathML = null;
NodeList nodes = root.getChildNodes ();

for( int i = 0; i < nodes.getLength (); ++i )
{

Node node = nodes.item( i );
if ( MathMLUtilities.isMathMLElement (node) )

{

if ( pMathML — null )
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pMathML = (Element) node;
}

else

String msg = "More than one math element.";
throw new RuntimeException( msg );

}
if ( pMathML == null )

throw new RuntimeException( "No math input." );

}
/) —

mathDoc.removeChild ( root );
mathDoc. appendChild ( pMathML );

mathDoc = upConverter
upConvertSnuggleTeXMathML( mathDoc, upOpts );

/)

List<UpConversionFailure> fails =
UpConversionUtilities.extractUpConversionFailures( mathDoc );

if( fails.isEmpty() == false )
for ( UpConversionFailure fail : fails )

String errorMsg = UpConversionUtilities
getErrorMessage ( fail );

errorsBuffer.append(’\n’).append( errorMsg );

}

throw new IncorrectSyntaxException( errorsBuffer.toString() );

}
/)
mathDoc = MathMLTUtilities.isolateAnnotation XML (
mathDoc. getDocumentElement () ,
MathMLUpConverter .CONTENT MATHML ANNOTATION NAMRE);
Element cMathML = mathDoc.getDocumentElement ();
/ N
CharArrayWriter caw = new CharArrayWriter ();

cMathMLToOpenMath . transform ( new DOMSource{cMathML)
, new StreamResult(caw));

String openMath = caw.toString ();

/__

MathematicaCodec codec = new MathematicaCodec ();
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String wolfMath = codec.encode( openMath );

result = wolfMath;
catch( CodecEncodeException ex )

throw new IncorrectSyntaxException( ex.getMessage() );
catch( TransformerException | IOException ex )

Log.msg( ex.getLocalizedMessage () );
throw new RuntimeException( ex );

}
finally

{
}

return result ;

Locale.setDefault( locale );

}
//

public static void main( String|[] args ) throws TransformerException, IncorrectSyntaxException

{
}

public void print( Object obj )

{
}

new LaTeXToWolfMathConverter ().convert( "$x*(y+1)$" );

System.out.println( obj );

SpecialCaseConverter.java

package v3;

import java.util.Arrays;
import java.util.List;

/o

*

* Qauthor Dmitriy Krylov
*/

public

class SpecialCaseConverter

extends Converter

{

private final Converter converter;

private final static
List <Class <? extends SpecialCase> > cases = Arrays.asList(
DerivativeSpecialCase.class,
IntegralSpecialCase.class,
SumSpecialCase. class ,
SubScriptSpecialCase . class );

/7
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public SpecialCaseConverter( Converter converter )

{
this.converter = converter;
}
/)
@Override

public String convert( String input ) throws IncorrectSyntaxException

{
SpecialCaseReport report = applySpecialCases( input );
if( report = null )

return converter.convert( input );

}

assert report.isValid( input ) : "invalid special case report";
/) —

char sCh = SpecialCase.specialChar;

int left = report.getLeft ();

int right = report.getRight ();

String specConv = report.getConversionResult ();

/) —

int numSpecialChars = 0;

for( int pos = 0; pos < left; 4++pos )

{

char ch = input.charAt( pos );
if( ¢ch = sCh )

{
}

numSpecialChars++;

}
/) —

input = new StringBuilder( input )
. replace( left, right, String.valueOf(sCh) )
toString ();

/ [

String result = this.convert( input );
if( result = null )
{
return null;
}
/) —
for( int pos = 0; pos < result.length(); ++pos )
{

char ch = result.charAt( pos );
if( ¢ch = sCh )

{

if ( numSpecialChars > 0 )
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—numSpecialChars;

}

else

{

result = new StringBuilder( result )
replace( pos, pos+1, specConv )
toString ();

break;

}
y—

return result ;

}

//

private SpecialCaseReport applySpecialCases( String input )
throws IncorrectSyntaxException
{

SpecialCaseReport result = null;
for( Class ¢ : cases )
{
try
{
SpecialCase sc = (SpecialCase) c.newlnstance ();

result = sc.apply( input );

if( result != null )
{
break;
}
}
catch( InstantiationException | IllegalAccessException ex )

throw new RuntimeException( ex );

}

return result ;

}

//

public static void main( String|[] args )
{
try{
LaTeXToWolfMathConverter baseConverter = LaTeXToWolfMathConverter
getInstance ();
SpecialCaseConverter conv = new SpecialCaseConverter( baseConverter );

String input = "$\\int \\frac{x}{2} dx$";
String convert = conv.convert( input );
System.out.println( convert );

}catch( Throwable e ){ }
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SpecialCase.java
package v3;

ok x

*

* @author Dmitriy Krylov
*/

public abstract class SpecialCase

{

public static final char specialChar = ’Q’;

public abstract SpecialCaseReport apply( String input )
throws IncorrectSyntaxException;

SpecialCaseReport.java

package v3;

VT

*

* @Qauthor Dmitriy Krylov
*/

public class SpecialCaseReport

{

private final int left;
private final int right;
private final String conversionResult;

/7

public SpecialCaseReport( int left , int right, String conversionResult )

{

this.left = left;
this.right = right;
this.conversionResult = conversionResult;

Log.msg( "("+left+","+right+")"+conversionResult );
}

public int getLeft ()

{
}

public int getRight ()

{
}

public String getConversionResult ()

{
}

return left;

return right;

return conversionResult;
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public boolean isValid( String input )

{
return ( left > 0
&& right > 0
&& left < right
&& right <= input.length () );
}

DerivativeSpecialCase.java

package v3;

import java.util.ArrayList;
import java.util.regex.Matcher;
import java.util.regex.Pattern;

J*x

*

* Qauthor Dmitriy Krylov

*/

public

class DerivativeSpecialCase

extends SpecialCase

{

private static final String fracCmd = "\\frac";
private LaTeXParser parser — null;

private String diffType = null;

private String diffFunc = null;

private String diffOrder = null;

private ArrayList<String> diffVars = null;
private ArrayLlist<String> diffOrders = null;

private boolean derivativeReject = false;
private boolean firstOrder — true;
private Converter converter = new SpecialCaseConverter (

LaTeXToWolfMathConverter. getInstance () );

//

@Override
public SpecialCaseReport apply( String input )
throws IncorrectSyntaxException
{
assert input != null;
SpecialCaseReport report = null;
apply:

int entryIndex = input.indexOf( fracCmd );
if ( entryIndex — -1 )

break apply;
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}

parser = new LaTeXParser( input, entrylndex );
parser .readLaTeXCommand () ;

parseNumerator ();
if( derivativeReject )

{
}

parseDenominator ();
if ( derivativeReject )

break apply;

{
break apply;
}
String converted = convertDerivative ();
int start = entrylndex;
int end = parser.getCurrentPos ();
report = new SpecialCaseReport( start, end, converted

}

return report;

}

private void parseNumerator () throws IncorrectSyntaxException

{

boolean success = false;
String numerator = extractBlock ();
if( numerator = null || numerator.isEmpty () )

{
}

try

return;

LaTeXParser lp = new LaTeXParser( numerator );
String prefix = Ip.readBlock ();

boolean correctPrefix = prefix.equals("d")
|| prefix.equals("\\partial");
if( correctPrefix )

String func;
String order;

String next = Ip.readBlock ();
if( ! next.equals(""") )

firstOrder = true;
order — "1";
func = next;

}

else

{

firstOrder = false;
order = lp.readBlock ();
func = lp.readBlock ();
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}

if( lp.endOflnput() )

diffFunc = func;
diffType = prefix;
diffOrder = order;
success = true;

}

catch( IncorrectSyntaxException ex )

//This is mnot derivative. Just return.

derivativeReject = !success;

}

private void parseDenominator () throws IncorrectSyntaxException

{

parse:{
derivativeReject = true;
String denominator = extractBlock ();
if( denominator == null || denominator.isEmpty() )
{
break parse;
¥
LaTeXParser lp = new LaTeXParser( denominator );

String firstBlock = lp.readBlock ();
if( ! firstBlock.equals(diffType) )

{
}

if( firstOrder )

break parse;

String var = lp.readBlock ();
if( ! lp.endOfInput() )

break parse;

}

diffVars = new ArrayList <>(1);
diffOrders = new ArrayList <>(1);
diffvVars.add( var );
diffOrders.add( "1" );

}

else

final int readVar = 1;
final int readOrder = 2;
final int startRead = 3;
final int determOrder = 4;
final int compliteRead = 5;

String var = null;
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String order = null;

ArrayList<String> vars = new ArrayList <>();
ArrayList<String> orders — new ArrayList <>();

boolean correctReading = true;

Ip.setCurrentPos( 0 );
int nextAction = startRead;

reading:
while( true )

{

if ( lp.endOfInput ()

&& mnextAction != compliteRead
&& nextAction != determOrder
{

)

correctReading = false;
break reading;

}

switch( nextAction )
{
case compliteRead:
vars.add( var );
orders.add( order );

if ( lp.endOfInput() )

correctReading = true;
break reading;

}

nextAction = startRead;
break;

case startRead:
String diff = Ip.readBlock ();
if( !diff.equals(diffType) )

break parse;
}
nextAction = readVar;
break;

case readVar:
var = lp.readBlock ();
nextAction = determOrder;
break;

case determOrder:
if( lp.endOfInput() )

{
order — "1";
nextAction = compliteRead;
break;

int currPos = lp.getCurrentPos();
if ( lp.readBlock ().equals(""") )
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nextAction — readOrder;

}

else

{

lp.setCurrentPos( currPos );

order = "1";

nextAction = compliteRead;
}
break;

case readOrder:
order = Ip.readBlock ();

nextAction = compliteRead;
break;
}
} // reading:
if ( !correctReading || vars.isEmpty() )

{
}

this.diffVars — vars;
this.diffOrders = orders;

break parse;

}

derivativeReject = false;

}Y//parse:

private String convertDerivative () throws IncorrectSyntaxException
{

StringBuilder result = new StringBuilder( "D[" );

result .append( convert(diffFunc) };

int len = diffVars.size ();
for( int i=0; i<len; ++i )
{
result .append( "," + "{" );
result .append( convert(diffVars.get(i)) );
result .append( "," );
result .append( convert(diffOrders.get(i)) );
result .append( "}" );

}

result .append( "]" );
return result.toString ();

}
private boolean inBracket(String text)
{

assert text != mnull;

String txt = text.trim();

int len = txt.length ();
if( len < 2 )

return false;
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char first = txt.charAt( 0 );
char last = txt.charAt( len — 1 );

return parser.isLeftBracket (first)
&& parser.oppositeBracket (first) =— last;

}

public static void main( String|[] args )

{

try

{

new DerivativeSpecialCase ().apply( "$\\frac{ d x }{dy}$");

catch( IncorrectSyntaxException ex )

{
}
}

private String extractBlock ()
throws IncorrectSyntaxException
{

String result = null;
String denominator = parser.readBlock ().trim();

if( inBracket(denominator) )
denominator = denominator
trim ()
substring( 1, denominator.length() — 1 )
trim ();
if( ! denominator.isEmpty () )
result = denominator;

}

return result ;

}

private String convert( String latex ) throws IncorrectSyntaxException

{
}
private void firstOrderCase ()

{
}

private void higherOrderCase ()

{
}

return converter.convert( ’$’+latex+’$’ );

SubScriptSpecialCase.java

package v3;

ol



ok x
*

* @author Dmitriy Krylov

public
class

extends

{

SubScriptSpecialCase
SpecialCase

private int startIndex = —1;

private int endIndex

private LaTeXParser parser — null;

private final Converter converter;

//

public SubScriptSpecialCase ()

{

converter = new SpecialCaseConverter (
LaTeXToWolfMathConverter. getInstance ());

Dmom cneyaavuunl caywat dossicen npumenamuves ITOCITE
CNEYUGALHBT CAYHaes , 06pabamuiearouue 6upaiceHus ,
KOmopuie mozym codepocams Hudtculi npedes , MAKUT KAK
UHMEZPAADL U CYMMDL.

Memod uwem 60 6x0dHol cmpore CAyYal NPUMEHEHUSA
Huschezo undexca , ussaexaem saemenm, obaadarowui
HUNCHUM UHOEKCOM U Cam HUMCHUT uhderc , KoHeepmupyem
UT U COCMABAAEM, COOMBEMCMEYIOULLE GBPAHCEHUE HA A3BIKE
Mathematica .

*/
@Override
public SpecialCaseReport apply( String input )

{

throws IncorrectSyntaxException

assert input != null;

int entrylndex = input.lastIndexOf( ’ ’ );

if( entrylndex = —1 ){ return null; }

parser = new LaTeXParser( input, entrylndex );
String element = extractSubscriptElement ();

String subscript = extractSubscript ();

String converted "Subscript"

" [ll
convert ( element )
n "
)

convert( subscript )

+4++

||]ll

return new SpecialCaseReport( startIndex , endIndex,
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//

private String extractSubscriptElement ()
throws IncorrectSyntaxException
{

int oldPos = parser.getCurrentPos ();

String result = parser.readPreviousBlock ();
startIndex = parser.getCurrentPos();

parser .setCurrentPos( oldPos + 1 };

return result;

}
//

private String extractSubscript ()
throws IncorrectSyntaxException

String result = parser.readBlock ();
endIndex = parser.getCurrentPos ();
return result ;

}
/7

private String convert( String latex ) throws IncorrectSyntaxException

{
}

return converter.convert( ’$’+latex+’$’ );

IntegralSpecialCase.java

package v3;

import v3.LaTeXParser.Limits;
VT

*

* @Qauthor Dmitriy Krylov

*/

public

class IntegralSpecialCase

extends SpecialCase

{
private final String intCmd = "\\int";
private final String header = "Integrate";
private final Converter converter;
private LaTeXParser parser;

//

public IntegralSpecialCase ()

{

converter = new SpecialCaseConverter (
LaTeXToWolfMathConverter. getInstance () );
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RS
SN

NS
*

¥ K X X X X X K X X X X ¥ ¥

apply

Memod npunumaem 8 Kauecmee 6TO00HO20 NAPAMEMPA
cmpoxry codepocawyro onucarnue dopmyanv, na aswrxe LaTeX,
uwem 6 0moa Cmpoke ONuUCAKUE UHMEZPAAA U KOHBEPMUDYEM
ezo 6 gopmam Wolfram Mathematica.

Ecau unwmezpaa ydaaocv walimu
Bosspawaem obwvexm codepocawuli undexcv HAMAAGL U KOHYUQ
HOUOEHH020 UHMEZPAAAG U DPEIYALMAM KOHEEPMAUUL .

Unave soszspausagem null

Tenepupyem uckaouenue ecau unmezpas yoasocsb HAUMU HO
HE YIaA0CHL KOHBEPMUPOBAMD .

/

@Override
public SpecialCaseReport apply( String input )

{

throws IncorrectSyntaxException
assert input != null;
//Hatlidém nepsoe exoscienue xomandwu, uunmezpasa asvrkae LaTeX.

//Bydem cuumams natidennoe 8TovclenUE HAMAAOM UHMEZPAAG .
//Ecau cmpoka we codepacum smoti Komandv Gydem cHumamv 4mo
//ona me codeporcum onucanue uUHMELPANG .

//B amom cayuae gosspawsaem null

//Tpebyemca onpedeaumdp ecmv AU Y PACCMAMPUMEELEMO20 UHMELPAAL
//mustenuti u eeprHul npedea.

//Hatidém caedyrowut 3a rKomandold unmezpans HenpobeavHuli CUMB0A
//Ecau on asasemca odnum u3 cumsonos ' uau 7’
//o6pabamueaem unmezpas Kakx onpedesénnuiil.

//Hnave obpabammeaem unmMezpas Kak Heonpedeaénnvii.

//Ecau obnapysiceno wmo Yy unmezpass ecmb moabko 6eprHul
//uat moavko nudcruli npeden, UAU €CAU Y UNHMEZPAAQ
//06a uau 6oaee HUINCHUT UAU GEPTHUT npedesa CUHMAKCUC
//unmezpana cHumMAEMCA HEKOPPEKMHLIM U Mmemod Kudaem
//coomeememsyrouee uckaowenue .

int entrylndex = input.lastIndexOf( intCmd );

if( entryIndex =— —1 )

return null;

}

parser = new LaTeXParser( input, entrylndex );
parser .readLaTeXCommand ( ) ;

Yy

int startPos = entrylndex;

String conversionResult;

parser .skipSpaces ();
switch( parser.currentChar() )
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case ’ 7:
case ’77:
conversionResult = treatAsDefinitelntegral ();
break;
default
conversionResult = treatAsIndefinitelntegral ();
break;
}
int endPos = parser.getCurrentPos ();

return new SpecialCaseReport( startPos, endPos, conversionResult );
}
//

private String treatAsDefiniteIntegral () throws IncorrectSyntaxException

{

Limits limits = parser.readLowerAndUpperLimits ();
String lowerLimit = limits.lower;
String upperLimit limits .upper;

String integrand readIntegrand ();
String differential = readDifferential();

return header

||[ll

"non
)

convert( integrand )

||{||
convert( differential )
"n "
2

convert ( lowerLimit )
non
2

convert{ upperLimit )

e e o

}
//

private String treatAsIndefiniteIntegral () throws IncorrectSyntaxException

{

String integrand = readIntegrand ();
String differential = readDifferential();
return header
+ ||[ll
+ convert( integrand )
+ ||7ll
+ convert( differential )
+ ||:|ll;
}
//

private String readIntegrand () throws IncorrectSyntaxException

{
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parser .skipSpaces ();

int startIndex = parser.getCurrentPos ();
boolean lastBlocklIsMathOperator = false;
for (5;)

{

String readBlock = parser.readBlock();

if ( readBlock.equals("d")
&& lastBlockIsMathOperator — false

H
}

lastBlockIsMathOperator = parser.isMathOperator( readBlock );

break;

}

int endIndex = parser.getCurrentPos() — 1;

return parser.getPart( startIndex, endIndex );

}
//

private String readDifferential () throws IncorrectSyntaxException

{
parser .skipSpaces ();
return parser.readBlock ();

}

/7

private String convert( String text ) throws IncorrectSyntaxException

{
}
/7

return converter.convert( ’$’+text+’$’ );

public static void main(String [] args) throws IncorrectSyntaxException

{
}

new IntegralSpecialCase ().apply( "$at+bt+s+\\int {y} " {x} atd+s+x dx$");

SumSpecialCase.java

package v3;

import v3.LaTeXParser.Limits;

* @Qauthor Dmitriy Krylov

public
class SumSpecialCase

o6



extends SpecialCase

{

private final String sumCmd = "\\sum";

private String convert = null;
private String sumBody = null;
private String lowerLimit = null;
private String upperLimit = null;

private LaTeXParser parser;

a

@Override
public SpecialCaseReport apply(String input)
throws IncorrectSyntaxException

{
if( input == null )
throw new RuntimeException( "argument is null" )};
}
int intEntryIndex = input.lastIndexOf( sumCmd );
if( intEntryIndex — —1 )
{
return null;
}
parser = new LaTeXParser( input, intEntryIndex );
int startPos = intEntryIndex;
readSumLimits ();
readSumBody () ;
convertSum () ;
int endPos = parser.getCurrentPos ();
return new SpecialCaseReport( startPos, endPos, convert
}
/7

private void readSumLimits () throws IncorrectSyntaxException

{

Limits limits = parser.readLowerAndUpperLimits();
lowerLimit = limits.lower;
upperLimit = limits.upper;

}

//

private void readSumBody() throws IncorrectSyntaxException

{
}

sumBody = parser.readBlock ();

//

private void convertSum () throws IncorrectSyntaxException
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if( lowerLimit = null
|| upperLimit = null
|| sumBody = null
H
throw new IncorrectSyntaxException ();
}
String cmdHeader = "Sum";

SpecialCaseConverter conv =
new SpecialCaseConverter (
LaTeXToWolfMathConverter. getInstance () );

String cSumBody = conv.convert( "$$"+sumBody+"$3" );
String cLowerLimit = conv.convert( "$$"+lowerLimit+"$$"
String c¢cUpperLimit = conv.convert( "$$"+upperLimit+"$$"
convert = cmdHeader

+ ll[”

+ cSumBody

+ " n

+ ’ ll{"

+ cLowerLimit

+ ||’l|

+ cUpperLimit

+ "n "

+ ll]”;

}

)
)

//

public static void main( String|[] args )

{3

LaTeXParser.java

package v3;

/o x

*

* @author Dmitriy Krylov
*/

public class LaTeXParser

{

private final int length;
private final String input;

private int currentPos = —1;
//

public LaTeXParser ()

{

this( null, -1 );
t

public LaTeXParser( String input )

o8



{
}

public LaTeXParser( String input, int currentPos )

{

this( input, 0 );

this.input = input;
this.currentPos — currentPos;
length = input.length ();

}

a

public String getPart( int startIndex, int endIndex )
i return input.substring( startIndex, endIndex );

public char getChar( int pos )

{
}

return input.charAt( pos );

//

public Limits readLowerAndUpperLimits() throws IncorrectSyntaxException

{

String lowerLimit;
String upperLimit;

switch( currentChar () )

{

LI

case
lowerLimit = readLowerLimit ();
upperLimit = readUpperLimit ();
break;
case 7 7:
upperLimit = readUpperLimit ();
lowerLimit = readLowerLimit ();
break;
default
String error = "expect upper or lower limit";

throw new IncorrectSyntaxException( error );

}

return new Limits( lowerLimit, upperLimit );

}
a

public String readLowerLimit () throws IncorrectSyntaxException

{
skipSpaces ();

if( currentChar() != °_ 7 )

{

String errorMessage = "expect lower limit";
throw new IncorrectSyntaxException( errorMessage );
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nextNonSpace ();
return readBlock ();

}

/7

public String readUpperLimit() throws IncorrectSyntaxException

{
skipSpaces ();

if( currentChar() = >~ )

String errorMessage = "expect upper limit";
throw new IncorrectSyntaxException( errorMessage );

}

nextNonSpace ();
return readBlock ();

}

//

public String readBlock () throws IncorrectSyntaxException

{
skipSpaces ();
char ¢ = currentChar ();

if(c= "\’ )
{

return readLaTeXCommand ();

}

if( isLeftBracket(c) )

return readBreacketsBlock( ¢ );

}

return readChar ();

}

/7

public String readPreviousBlock() throws IncorrectSyntaxException

{

int endPos = lookupPreviousNonSpacePos() + 1;
int startPos = —1;

char ¢ = getChar( endPos — 1 );
if( isRightBracket(c) )

startPos = lookupLeftBracketPos( endPos — 1 );

}
else
if( isLatinLetter(c) )
{
int ¢mdPos = lookupBeginLaTeXCommand( endPos — 1 );
if( cmdPos 1= —1 )
{
startPos = cmdPos;
}
else
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startPos = endPos — 1;

}
}
else
{
startPos = endPos — 1;
}

setCurrentPos( startPos );
return getPart( startPos, endPos );

//

public String readLaTeXCommand() throws IncorrectSyntaxException
skipSpaces ();
if ( currentChar() !'= ’\\’ )

String errorMessage = "expect LaTeX command";
throw new IncorrectSyntaxException( errorMessage );

}

nextChar ();
if( currentChar() = "’ ’ )

return "\\ ";

if( isLatinLetter (currentChar()) )
int startCommand = getCurrentPos() — 1;
do
nextChar ();
while( Character.isLetter (currentChar()) );

return input.substring( startCommand, getCurrentPos() );

}

throw new IncorrectSyntaxException( "expect laTeX command" );

}

//

public void skipSpaces() throws IncorrectSyntaxException

while( isSpace(currentChar()) )

{
}

nextChar ();

a
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public char currentChar () throws IncorrectSyntaxException

{

if( currentPos >= input.length() )

String errorMessage = "end of input";
throw new IncorrectSyntaxException( errorMessage );

}

return input.charAt( currentPos );

}
a

public void setCurrentPos( int newPos )

{
}
/7

currentPos = newPos;

public int getCurrentPos ()

{
}
/7

return currentPos;

public char nextNonSpace() throws IncorrectSyntaxException

{

if( !isSpace(currentChar()) )

nextChar ();

}

skipSpaces ();
return currentChar ();

}
//

public int lookupPreviousNonSpacePos( )
throws IncorrectSyntaxException
{

int result = —1;
boolean nonSpaceFound = false;

for( int pos = getCurrentPos() — 1
; pos >= 0 && !nonSpaceFound
; pos—
H
char ¢ = input.charAt( pos );
c) == false )

if ( Character.isWhitespace (
{
result = pos;
nonSpaceFound = true;
}

}

return result;
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/7

public boolean isLatinLetter( char ch )

{

char lch = Character.toLowerCase( ch );
return "qwertyuioplkjhgfdsazxcvbnm".indexOf( lch ) != —1;

}
//

public boolean isLeftBracket( char c )
{
switch( ¢ )

{

L aR]

case '(’:
case ’[’:
case '{’:

return true;

default
return false;

}

//

public boolean isRightBracket( char c )
{
switch( ¢ )

{

Y 0

case ') ’:
case ’|’:
case '} ’:

return true;

default
return false;

}
//

public char oppositeBracket( char c )

{

switch( ¢ )

{

case ’(’: return ’)’;
case ’)’: return ’(’;
case ’'[’: return ’|’;
case ’|’: return ’[’;
case ’'{’: return ’}’;
case ’}’: return ’'{’;

)
default : throw new IllegalArgumentException ();

}

//

public boolean isSpace( char ¢ )

{

return Character.isWhitespace( ¢ );
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}

/7

public int lookupLeftBracketPos( int rightBracketPos )

{

int result = —1;

char rightBracket = input.charAt( rightBracketPos
char leftBracket = oppositeBracket( rightBracket

int pos = rightBracketPos — 1;
boolean found = false;

while( pos >= 0 && !found )

{

char currentChar = input.charAt( pos );

if ( currentChar =— leftBracket )
result = pos;
found = true;

}
else
if ( isRightBracket (currentChar) )

pos = lookupLeftBracketPos( pos );

pos——;

}

return result ;

}
//

)
)

public boolean isMathOperator(String block)

{

if( block.length() = 1 )

return false;

}

switch( block.charAt(0) )

{

case ’+7:
case ’'—’:
case ’x’:
case ’/’:
case 77

return true;
default
return false;

/7

private String readBreacketsBlock( char leftBracket )
throws IncorrectSyntaxException

64



assert isLeftBracket( leftBracket )
t

5
char rightBracket = oppositeBracket( leftBracket );

int startIndex = getCurrentPos ();

do

{
nextChar ();
if ( isLeftBracket (currentChar()) )

readBreacketsBlock ( currentChar() );

}

}

while( currentChar () != rightBracket );

nextChar ();
int endIndex = getCurrentPos();

return input.substring( startIndex, endIndex );

}

//

private void nextChar ()

{
currentPos++;
¥
private void previousChar ()
{
currentPos ——;
¥
//

private String readChar () throws IncorrectSyntaxException

{

char returnedChar = currentChar ();
nextChar ();
return String.valueOf( returnedChar );

}

private int lookupBeginLaTeXCommand( int endIndex )

{
int pos = endIndex + 1;
int result = —1;
while( —pos >= 0 && result == -1 )

{

char ch = input.charAt( pos );
if( isLatinLetter(ch) = false )

{
if( ch — "\ )
{

result = pos;

}

return result;
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}

/7

public boolean endOfInput ()

{
}

/7

return !(currentPos < length);

public static class Limits

{

public final String upper;
public final String lower;

public Limits( String lower, String

{

this.lower = lower;
this.upper = upper;

LaTeXInputDialog.java

package v3;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

J*x
*

java.
java.
java .
java
java .
java.
java.

javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.

awt . BorderLayout;
awt . Container
awt.Font;

.awt.event .ActionEvent ;

awt.event . ActionListener;
util .regex.Matcher;
util.regex.Pattern;

swing .Box;
swing . BoxLayout;
swing . JButton;
swing . JDialog;
swing . JEditorPane;
swing . JFrame;

swing .JOptionPane;
swing . JPanel;
swing.JScrollPane;

swing . text .JTextComponent;

* @Qauthor Dmitriy Krylov

*/
public
class

extends

{

LaTeXInputDialog
JFrame

private
private
private

private

final
final
final

final

upper )

String txtInsert = "BcraBurs";
String txtCancel = "Ormenurs";
SpecialCaseConverter converter;

JTextComponent target ;
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private final JEditorPane editorPane;

private StringBuilder text = null;

private int currPos = —1;
private int startMath = —1;
private int finalMath = —1;
//

public LaTeXInputDialog( JTextComponent target )

{

}

//

this.setSize( 600, 400 );
this.setDefaultCloseOperation( JDialog.DO NOTHING ON CLOSE );

this.target = target;

editorPane = new JEditorPane();
editorPane.setFont ( new Font(null, Font.PLAIN, 18) );

Container contentPane = this.getContentPane ();
contentPane.setLayout( new BorderLayout() );

JScrollPane scrollPane = new JScrollPane ();
scrollPane.setViewportView( editorPane );

JPanel buttonPane = new JPanel ();
buttonPane.setLayout( new BoxLayout( buttonPane, BoxLayout.X AXIS)

JButton blInsert = new JButton( txtInsert );
JButton bCancel = new JButton( txtCancel );
buttonPane.add( Box.createHorizontalGlue () );
buttonPane.add( blnsert );

buttonPane.add( Box.createHorizontalStrut(5) );
buttonPane.add( bCancel );

buttonPane.add( Box.createHorizontalGlue () );

contentPane.add( scrollPane, BorderLayout.CENTER );
contentPane.add( buttonPane, BorderLayout.SOUTH );

bInsert.addActionListener( new ActionListener () {
@Override public void actionPerformed (ActionEvent e) {
insert ();
}

})s

bCancel.addActionListener( new ActionListener () {
@Override public void actionPerformed (ActionEvent e) {
cansel ();
}

1)

converter = new SpecialCaseConverter (
LaTeXToWolfMathConverter. getInstance () );

private void insert ()

{

String sText = editorPane.getText ();

67



if( sText.isEmpty() )
close ();
return;

try

text = new StringBuilder( sText );
currPos = 0;

while( readMath () )

{
String math = text.substring( startMath, finalMath );
String convertedMath = converter.convert( math );
text.replace( startMath, finalMath, convertedMath );

}

/)

StringBuilder targetText — new StringBuilder( target.getText() );
targetText.insert( target.getCaretPosition (), text );

target .setText ( targetText.toString() );
close ();

catch( IncorrectSyntaxException ex )

{
}

JOptionPane.showMessageDialog( this, ex.getMessage() );

}

/7

private void cansel()

{
}
/7

close ();

private int findStartMath ()

{

int result = —1;

Pattern p = Pattern.compile( "(\\$\\$)[(\\S)[CVANNANOTOANNNND " )5

Matcher m = p.matcher( text );
if( currPos < text.length() && m.find (currPos) )

result = m.start ();
currPos = m.end ();

}

return result;

a
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private int findFinalMath ()

{

int result = —1;

Pattern p = Pattern.compile( "(\\$\\3)|(\\$)[(\NANNA))TONNAND " )5

Matcher m = p.matcher( text );

if( currPos < text.length() && m.find (currPos) )

result = m.end();
currPos = m.end ();
}
return result ;
}
//

private boolean readMath ()

{
startMath = findStartMath ();
finalMath = findFinalMath ();

return startMath != —1
&& finalMath != —1;
}
/7
private void close ()
{
this.setVisible( false );
}
}
DirFinder.java
package v3;

import java.io.File;
import java.io.FileFilter;
import java.util.LinkedList;

J*x
*
* @author Dmitriy Krylov

*/

class DirFinder

{

public static File findSubDir( File rootDir, String target )

{

assert rootDir != null;
assert target != null;
assert rootDir.isDirectory ();

LinkedList <File> queue = new LinkedList <>();
DirFilter df = new DirFilter ();

for (; rootDir != null; rootDir = queue.poll() )
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File[] listFiles = rootDir.listFiles( df );

for( File testingDir : listFiles )

{
if( testingDir.getName ().equals(target) )
return testingDir;
}
queue.add( testingDir );
}

}

return null;

}

static class DirFilter implements FileFilter {
@Override public boolean accept(File file) {
return file .isDirectory ();
¥

s

MathConnection.java

package v3;

import com.wolfram. jlink . Expr;

import com.wolfram. jlink . KernelLink;

import com.wolfram. jlink . MathLinkException ;
import com.wolfram. jlink . PacketArrivedEvent;
import com.wolfram. jlink . PacketListener;
import com.wolfram. jlink . PacketPrinter;

J*x

*

* @author Dmitriy Krylov
*/

public

class MathConnection

implements AutoCloseable, PacketListener

{

private static MathConnection activeConnection — null;

//
public static MathConnection getInstance () throws MathConnectionException
{

if( activeConnection == null )

Log .ms "create new connection" );
?

activeConnection = new MathConnection ();
}
else
{
Log.msg( "return exist connection" );
}

70



return activeConnection;

¥

//

private String location = null;
private String errorMsg = null;
private String result = null;
private KernelLink kernelLink = null;
private boolean waitError = false;

public String getLocation() { return location; }
public String getError () { return errorMsg; }

//

public MathConnection() throws MathConnectionException

{
Log.msg ();

MathKernelFinder finder = new MathKernelFinder ();
finder . find ();

location = finder.getLocation ();
kernelLink = finder.getKernel ();

addListeners ();

}
/7

public String sendRequest( String request ) throws MathConnectionException

{

if( request =— null )

{
}

Log.msg( request );

throw new IllegalArgumentException( "request must be non null" );

result = null;
errorMsg = null;

result = kernelLink.evaluateToInputForm( request, 0 );
if( result = null )
Throwable lastError = kernelLink.getLastError ();

close ();
throw new MathConnectionException( lastError );

}

Log.msg( request+" —> "+result );
if( result.equals("$Failed") )

result = null;
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return result ;

}

//

@Override
public void close ()

{
Log.msg ();
if( kernelLink != null )

{

kernelLink .evaluateTolnputForm( "CloseFrontEnd[]", 0 );
kernelLink . close ();
kernelLink = null;

if( this =— activeConnection )

Log.msg( "this is active connection" );

activeConnection = null;
}
}
//
@Override
public

boolean packetArrived (PacketArrivedEvent e) throws MathLinkException

{

Expr expr = null;

try

{

expr = ((KernelLink) e.getSource()).getExpr();
String incomingMessage = expr.toString ();

switch( e.getPktType() )

{
case KernelLink .MESSAGEPKT:
waitError = true;
}
break;

case KernelLink . TEXTPKT:

{

if( waitError )

waitError = false;
if ( errorMsg =— null )
{
errorMsg = incomingMessage;
}
else
{
errorMsg += "\n" + incomingMessage;
}
}
}
break;
default:
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break;
}
}
catch( MathLinkException ex )

Log.msg( ex.getMessage() );
throw ex;

}
finally
{
expr.dispose ();
}
return true;
}
//

private void addListeners()

{

kernelLink.addPacketListener( this );
kernelLink .addPacketListener ( new PacketPrinter() );

}
//

public static class MathConnectionException extends Exception

{

public MathConnectionException( String msg ) { super( msg ); }
public MathConnectionException( Throwable e ) { super( e ); }

}

/7

public static void main(String [] args)

{
try{
try( MathConnection mc = new MathConnection () )

mc.sendRequest ( "ToExpression [\"\\\\sin (2)+2\",TeXForm]|" );
Thread . sleep( 7000);
mc.sendRequest ( "ToExpression[\"\\\\sin (2)+2\",TeXForm]|" );

catch( MathConnectionException | InterruptedException e )

Log.msg( e.getMessage() );

e e

MathKernelFinder.java

package v3;

import ca.beq.util.win32.registry.RegistryKey;
import ca.beq.util.win32.registry.RegistryValue;
import ca.beq.util.win32.registry .RootKey;
import com.wolfram. jlink . KernelLink;
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import com.wolfram. jlink . MathLinkException ;
import com.wolfram. jlink . MathLinkFactory ;

import java.io.BufferedReader;

import java.io.File;

import java.io.lIOException;

import java.io.InputStreamReader;

import java.util.ArrayList;

import java.util.regex.Matcher;

import java.util.regex.Pattern;

import v3.MathConnection.MathConnectionException;

ok

*

* @author Dmitriy Krylov

*/

public class MathKernelFinder

{

private static final long timeout = 10000;

private static fimal String kernelName = "mathkernel.exe";

private static final String libProperty = '"com.wolfram. jlink.libdir";
private String kernelLocation = mnull;

private KernelLink kernelLink = null;

private boolean isFound = false;

private SettingManager settings = SettingManager.getSettingManager ();

public String getLocation () {return kernelLocation;}
public KernelLink getKernel() {return kernelLink; }
public boolean isFound () {return isFound; }
/7

public void find () throws MathConnectionException

{

Log.msg( "start search" );

findUsingIniFile ();
if( isFound ) {return;}

findUsingRegister2 ();
if( isFound ) {return;}

throw new MathConnectionException( "can’t find math module" );

}
//

private void tryConnect( String location )
{

Log.msg( location );

File kernelFile = new File( location );

if( kernelFile.canExecute() == false )

Log.msg( "file does not exist or is not executable." };
return;
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if( System.getProperty(libProperty) =— null )

File kernelDir = kernelFile.getParentFile ();
File jlinkdir = DirFinder.findSubDir( kernelDir, "JLink" );

if( jlinkdir = null )
Log.msg("can’t find libdir");

return;

}
String jlinkdirPath = jlinkdir.getPath ();
Log.msg( "libdir: "+jlinkdirPath );
System.setProperty( libProperty, jlinkdirPath );
try

String [| creatingArgs = {

"—linkmode" , "launch", "—linkname", location
b
KernelLink link = MathLinkFactory

createKernelLink ( creatingArgs );

link .connect ( timeout );
link . discard Answer () ;

// connection success.
isFound = true;
kernelLink = link;
kernelLocation = location;
Log.msg( "connected" );

}

catch( MathLinkException e )

// connection fail.
Log.msg( e.getMessage() );

}

//

private void findUsingIniFile ()

{
Log .msg ()
String path = settings
getSetting ( "Mathematica path", "PathToMath" );
if( path == null )
{
Log.msg( "can’t get setting PathToMath" );
}
else

tryConnect ( path );
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}
//

private void findUsingRegisterl ()

{

Log . msg ()

try

{

String [] cmdLine = { "reg", "query"
"HKLM\ \SOFTWARE\ \ Wolfram Research”
II/SH

)
’ ll/t” HRE(} SZH

}3

Process reg = Runtime.getRuntime ().exec( cmdLine );
int retCode = reg.waitFor ();

if( retCode != )
Log.msg( "fail in reg process: " + retCode );
return;

}

try

(

BufferedReader regOut =
new BufferedReader (
new InputStreamReader (
reg.getInputStream()))

H
Pattern pathPattern = Pattern.compile( "\\S+?:\\\\(.+\\\\)"
for( String line = regOut.readLine()
; line != null
; line = regOut.readLine()
H

Matcher m = pathPattern.matcher( line );
if( m.find () )
String path = m.group() + kernelName;
tryConnect ( path );
if ( isFound )

settings.setSetting ( "Mathematica path”

"PathToMath"
path

)

(
)

Log.msg( "success: "+path );
break; // success.
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}
a

} /7 for

} // try—with—resources

catch( InterruptedException | IOException ex )

{
}

Log.msg( ex.getMessage() );

private void findUsingRegister2 ()

{

Pattern p = Pattern.compile( "~ ([c—2C—Z]4):(\\\\.*) =\ \.(.*%)8" );

RegistryKey wolfkye = new RegistryKey( RootKey .HKEY LOCAL MACHINE
, "SOFTWARE\\ Wolfram Research"

’

RegistrySelector rs = new RegistrySelector( p );
ArrayList <RegistryValue> findValueData = rs.findValueData( wolfkye

for( RegistryValue v : findValueData )

{
String path = v.getData().toString ();
path = path.substring( 0, path.lastIndexOf("\\") + 1 )
.concat ( kernelName );
tryConnect ( path );
if ( isFound )
settings.setSetting( "Mathematica path"
, "PathToMath"
, path
)
Log.msg( "success: "+path );
break; // success.
}
}

MathPresentationBuilder.java

package v3;

import
import
import
import
import
import
import

javax .swing.BoxLayout;

javax.swing. JLabel;
javax.swing.JOptionPane;

javax .swing.JPanel;
org.scilab.forge.jlatexmath.TeXConstants;
org.scilab.forge.jlatexmath.TeXFormula;
v3.MathConnection. MathConnectionException
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ok x
*

* @author User

*/

public

class

{

private
private

private
private
private

private
private
private

MathPresentationBuilder

int fontSize — 20;
String input = null;

final int readMath = 1;
final int readText = 2;
int readNow — readText;

JPanel target = new JPanel ();
StringBuilder currLine = new StringBuilder ();
StringBuilder errorMsg = new StringBuilder ();

enum TermType { func, number, brackets, list };

//

public MathPresentationBuilder ()

{

target .setLayout( new BoxLayout(target , BoxLayout.Y AXIS) );

}
//

public JPanel build{ String inputText )
throws MathConnectionException

this.input = inputText.replaceAll{ "\r\n", "\n" )

int

.replaceAll{ "\r", "\n" );

currentPos = 0;

while( true )

Range math = findMath( currentPos );
if ( math == null )

{
}

if ( math.begin > currentPos )

break;

String text = input.substring( currentPos, math.begin
treatText ( text );

}

String tMath = input.substring( math.begin, math.end );
treatMath ( tMath );

if ( math.end < input.length() )
if( input.charAt(math.end) == ’\n’ )

newLine ();
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currentPos = math.end;

}
if( currentPos < input.length() )
{
treatText( input.substring(currentPos) );
addLine ();
return target;
}
/7

private void treatMath( String math ) throws MathConnectionException

{

if ( math.contains ("#") )

StringBuilder workMath = new StringBuilder( math );
int len = math.length ();
int start = math.indexOf( "#" );
while( start != -1 )
{
int curr = start;
while( curr < len && isLatinLetter (workMath.charAt(curr)) )

{

++curr ;

workMath . insert ( start , *\"’ );
workMath. insert ( curr+1, *\"’ );

start = workMath.indexOf( "#", curr+2 );
len += 2;

math = workMath.toString ();

}
WolfMathToLaTeXConverter converter = new WolfMathToLaTeXConverter ();
String latex = converter.convert( math );
if( latex != null )
{
currLine.append( latex );
}
else
{

if ( errorMsg =— null )

errorMsg = new StringBuilder ();

}

errorMsg .append( "Error in " )
.append ( math )
.append( ":\n" )
append ( converter.getErrorMsg() )
append( "\n" );
}
}
/7

private void treatText( String text )

{
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if( text.contains("\n") )

int count = 0;
String [| split = text.split("\n");
for( String s: split )

{
treatText (s);
if( count4+ < split.length — 1 )
{
newLine ();
}
if ( text.endsWith( "\n") )
{
newLine ();
}
return;
}
String latex = "\\text{"+text+"}";
currLine .append( latex );
}
/7
private boolean isUnary (char ch)
{
return "—+".indexOf( ch ) !'= —1;
}
//
private boolean isSpace (char ch)
{
return " \t".indexOf( ch ) != -—1;
}
o
private boolean isMathOperator(char ch)
{
return "x4—/<=>""_.indexOf( ch ) = -1;
}
//
private boolean isDiggit (char ch)
{
return "0123456789" .indexOf( ch ) !'= —1;
}
//
private boolean isLatinLetter (char ch)
{
return "qwertyuioplkjhgfdsazxcvbnmQWERTYUIOPLKIJHGFDSAZXCVBNM#"
indexOf( ch ) != —1;
}
/7
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private void newLine ()

addLine ();
currLine = new StringBuilder ();

}

//

private void addLine()

{
Log.msg();
String latex = currLine.toString();
target .add( new JLabel( new TeXFormula( latex )
. new TeXIconBuilder ()
setStyle( TeXConstants.STYLE DISPLAY )
setSize( fontSize )
. build ()
) )
}

//

Range findMath( int startPos )

{

int startFind = startPos;
while( true )

int beginMath = findBeginMath( startFind );
if ( beginMath — -1 )

{
}

int endMath = readMath( beginMath );
if ( endMath == —1 )
{

return null;

startFind = beginMath + 1;
continue;

}

return new Range( beginMath, endMath );

}

//

int findBeginMath( int startPos )

{

int length = input.length ();

int currentPos = startPos;
for( ; currentPos < length; ++currentPos )
{

char ch = input.charAt( currentPos );

if ( isFirstCharInTerm(ch) )

{

}
}

return —1;

return currentPos;
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}

/7

int readMath( int startPos )
{
int endMath = —1;
int beginTerm = startPos;
while( true )

int endTerm = readTerm( beginTerm );
if ( endTerm == —1 )
{
break;
}
endMath = endTerm;
int nextNonSpacePos = skipSpaces( endTerm );
if ( nextNonSpacePos == —1 )
{
break;
}
char nonSpace = input.charAt( nextNonSpacePos );

if ( ! isMathOperator (nonSpace) )

{
}

if ( nonSpace — =’ )

break;

if( nextNonSpacePos + 1 < input.length() )
if( input.charAt(nextNonSpacePos + 1) = ’>’ )

++nextNonSpacePos;

}

beginTerm = nextNonSpacePos + 1;

}

return endMath;

}

//

boolean isFirstCharInTerm( char test )
{

retu
isDiggit (test)
isUnary (test)
test — 7 (’
test == "{’;

r
|
|
|
|

n isLatinLetter (test)
\
\
\
\

}

//

int readTerm( int startPos )
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}

int nonSpacePos = skipSpaces( startPos );

TermType type = determineTermType( nonSpacePos );
if( type = null )

return —1;

}

switch( type )

{

case list: return readListTerm( nonSpacePos );
case func: return readFuncTerm( nonSpacePos );
case number: return readNumberTerm( nonSpacePos );

case brackets: return readBracketsTerm( nonSpacePos );

default:
String error = "unexpected type of term";
throw new IllegalStateException( error );

//

TermType determineTermType( int startPos )

{

char first = input.charAt( startPos );
if( isLatinLetter (first) )

return TermType. func;

if( isDiggit(first) )

return TermType.number;

if( first = ()

return TermType. brackets;

if( first =— *{’ )

return TermType. list ;

if( isUnary(first) )
int newStart = skipSpaces( startPos + 1 );
if ( newStart != —1 )

{
}

return determineTermType( newStart );

}

return null;

//
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int readFuncTerm( int startPos )

{
int length = input.length ();
int endHeader = skipHeader( skipUnary(startPos) );
if( endHeader == length )
{
return length;
}
int nonSpacePos = skipSpaces( endHeader );
if( nonSpacePos == —1 )
{
return length;
}
char nonSpace = input.charAt{ nonSpacePos );
if( nonSpace == [’ )
int beginSequence = nonSpacePos + 1;
int endSequence = readSequenceMath( beginSequence, ']’ );
if ( endSequence != —1 )
{
return skipSpaces( endSequence ) + 1;
}
else
{
return —1;
}
}
return endHeader;
}
//

private int readSequenceMath( int startPos, char terminator )

{

int beginMath = startPos;
while( true )

if ( beginMath >= input.length() )

return —1;

}

int endMath = readMath( beginMath );

if ( endMath =— —1 )
{
return —1;
}
int nextNonSpacePos = skipSpaces( endMath );
if ( nextNonSpacePos — —1 )

{
}

char nonSpace = input.charAt( nextNonSpacePos );
if ( nonSpace =— terminator )

{

return —1;

84



return endMath;

}

else
if ( nonSpace = ’,’ )

beginMath = nextNonSpacePos + 1;
continue; //Read nezt math.

}

else

{
}

return —1;

}

//

private int readNumberTerm( int startPos )
{
int length = input.length ();
int currentPos — startPos;
for( ; currentPos < length; 4+4currentPos )
{
char ch = input.charAt( currentPos );
if( ! isDiggit(ch) )
{

}
}

return length;

return currentPos;

}

/7

private int readListTerm( int startPos )

{

int beginMathSequence = skipSpaces( startPos + 1 );
if( beginMathSequence =— —1 )

{
}

int endSequenceMath = readSequenceMath( beginMathSequence, '}’ );

return —1;

if( endSequenceMath — -1 )
{
return —1;
}
int endList = skipSpaces( endSequenceMath );
if( endList == —1 )
{
return —1;
}
return endList + 1;
¥
//

private int readBracketsTerm( int startPos )

{
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int beginMath = skipSpaces( startPos + 1 );

if( beginMath =— —1 )
{
return —1;
}
int endMath = readMath( beginMath );
if( endMath — -1 )

return —1;

int endList = skipSpaces( endMath );
if( endList =— —1 )
{

}

return endList + 1;

return —1;

}
//

private int skipHeader( int startPos )
{
int length = input.length ();
int currentPos = startPos;
for( ; currentPos < length; 4++currentPos )
{
char ch = input.charAt( currentPos );
if( ! isLatinLetter(ch) )

{

}
}

return length;

return currentPos;

//

int skipUnary( int startPos )

return isUnary( input.charAt(startPos) )
? skipSpaces( startPos + 1 )
startPos;

}
//

private int skipSpaces( int startPos )
{
int length = input.length ();
int currentPos — startPos;
for( ; currentPos < length; 4++currentPos )

{

char ch = input.charAt( currentPos );
if( ! isSpace(ch) )
{

return currentPos;

}
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return —1;

}

//

class Range

{
public final int begin;
public final int end;
public Range( int begin, int end )
{
this.begin = begin;
this.end = end;

MathPresentationPanel.java

package v3;

import javax.swing.JScrollPane;
import v3.MathConnection.MathConnectionException;

/**

*

* @author Dmitriy Krylov

*/

public

class MathPresentationPanel

extends JScrollPane

public void build( String text ) throws MathConnectionException

{
setViewportView ( new MathPresentationBuilder ().build (text) );
revalidate ();

SettingManager.java

package v3;

import java.io.File;
import java.io.lOException;
import org.ini4j.Ini;

J*x
*
* @Qauthor Dmitriy Krylov
*/

public class SettingManager

{

private String settingFileLocation = "settings.ini";

/7
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private static SettingManager settingManager = new SettingManager ();

public static SettingManager getSettingManager ()

{
}

return settingManager;

private SettingManager () {}

/7

public String getSetting( String section, String setting )

{

}

Log.msg( "get setting: " + setting + " ("+section+")" );
try
{

Ini ini = new Ini( new File(settingFileLocation) );

return ini.get( section, setting );

catch( IOException ex )

{
}

return null;

Log.msg( "error: " + ex.getMessage() );

public boolean setSetting( String section, String setting, String value )

{

boolean retValue = false;
Log.msg( "set setting: " + section + " " + setting + " = " + value );
try

{

Ini ini = new Ini( new File(settingFileLocation) );
ini.put( section, setting, value );
ini.store();

retValue = true;

catch( IOException ex )

{
}

return retValue;

Log.msg( "error: " + ex.getMessage() );

RegistrySelector.java

package v3;

import
import
import
import

ca.beq.util . win32.registry .RegistryException;
ca.beq.util.win32.registry.RegistryKey;
ca.beq.util . win32.registry.RegistryValue;
ca.beq.util.win32.registry .RootKey;
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import
import
import
import
import
import
import
import
import
import
import
import

public

{

java
java
java
java
java
java
java

java.

java

java.

java

java.

.io.File;

.io.FileOutputStream;

.io .IOException;
.io.InputStream;
.i0.OutputStream;

.net .URL;

.util.ArrayDeque;
util . ArrayList;
.util.Iterator;
util . Queue;

.util.regex.Matcher;

util .regex.Pattern;

class RegistrySelector

private
private

private
private

final static String DLL NAME = "jRegistryKey.dll";
final Pattern pattern;

Queue <RegistryKey> keys = new ArrayDeque<>();

Queue <RegistryValue> queue = new ArrayDeque<>();

//

public RegistrySelector (Pattern p)

{
}

this.pattern = p;

//

public ArrayList <RegistryValue> findValueData( RegistryKey root )

{

for( RegistryKey currKey = root

)
)

H

try

currKey != null
currKey = keys.poll()

if ( currKey.hasSubkeys() )

Iterator subkeys = currKey.subkeys();

while( subkeys.hasNext ()

{
}

)

keys.add( (RegistryKey) subkeys.next ()

currKey .hasValues () )

Iterator

values = currKey.values ();

while( values.hasNext ()

{

)

RegistryValue value = (RegistryValue)
String stringValue = value.getData().toString ();
Matcher m = pattern.matcher( stringValue );

if ( m.matches() )

{

Log.msg( value.getStringValue ()

queue.add( value
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)

values .next ();



}
}
catch( RegistryException ex )
{

Log.msg( ex.getMessage() );

}
y /) for

return new ArrayList <> ( queue );

}
//
public static void init ()
{
try
{
Log.msg();
URL dll = RegistrySelector.class.getResource( DLL NAME );
if( dll = null )
{
throw new RuntimeException( "can’t find "4DLL NAME );
}
File temp = File.createTempFile( "library", ".dll" );
temp . deleteOnExit ();
try (
InputStream is = dll.openStream();
OutputStream os = new FileOutputStream( temp );
H
int readBytes = —1;
byte[] buffer = new byte[1024];
while( (readBytes = is.read(buffer)) != -1 )
{
os.write(buffer, 0, readBytes);
}
}
Log.msg("load");
RegistryKey.initialize ( temp.getAbsolutePath() );
catch( TOException ex )
{
Log.msg( ex.getMessage() );
}
}
//
public static void main(String[] args)
{

String wolf = "SOFTWARE\\Wolfram Research";
RegistryKey wolfkye = new RegistryKey( RootKey .HKLM, wolf );
Pattern p = Pattern.compile(" "~ ([c—2C—Z]+):(\\\\.#)*\\.(.x\\.exe)$");

//Pattern p = Pattern.compile(".x");
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RegistrySelector rs = new RegistrySelector( p );

rs.findValueData( wolfkye );

IncorrectSyntaxException.java

package v3;

/%

*

* @author Dmitriy Krylov

*/

public

class IncorrectSyntaxException

extends Exception

public IncorrectSyntaxException(String msg)

{
}

public IncorrectSyntaxException ()

{
}

super( msg );

super ( );

Ncxonubie TekcTbl naTEpdeiica moa Andriod
MainActivity.java

package com.example.testlapp;

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.io.StringWriter;
import java.net.HttpCookie;
import java.util.ArrayList;
import java.util.HashMap;
import java.util.List;

import java.util.regex.Matcher;
import java.util.regex.Pattern;

import org.apache.http.HttpResponse;

import org.apache.http.NameValuePair;

import org.apache.http.client.HttpClient;

import org.apache.http.client.entity.UrlEncodedFormEntity;
import org.apache.http.client .methods.HttpGet;

import org.apache.http.client.methods.HttpPost;

import org.apache.http.client.methods. HttpUriRequest;
import org.apache.http.client.protocol.ClientContext;

91



import org.apache.http.cookie.Cookie;

import org.apache.http.impl.client.BasicCookieStore;
import org.apache.http.impl.client.DefaultHttpClient;
import org.apache.http.impl.cookie.BasicClientCookie;
import org.apache.http.message.BasicNameValuePair;
import org.apache.http.protocol.BasicHttpContext;
import org.apache.http.protocol.HttpContext;

import android.os.Bundle;

import android.annotation.SuppressLint ;
import android.app.Activity;

import android.content.res.AssetManager;
import android.view.Menu;

import android.view.View;

import android.webkit . WebView;

import android.widget.AdapterView;
import android.widget . ArrayAdapter;
import android.widget.EditText;

import android.widget . ListView;

import android.widget . TextView;

public class MainActivity extends Activity {

private final String BASE ADDRESS = "http://edu2.nscience.ru";
private final String KERNEL ADDRESS = "http://int .pm.miem.edu.ru/taskpower3 war exploded";

private final String PROF ADDRESS = BASE ADDRESS + "/prof/";

private final String TEST REGISTER = BASE ADDRESS + "/ajax/professor auth.php";
private final String CHECK ANSWER = KERNEL ADDRESS + "/compareAnswer.do";
private final String GET TASK = KERNEL ADDRESS + "/getTask.do";

private final HttpClient httpClient = new DefaultHttpClient ();
private String cookiesLine = null;
private String userLogin = null;

private ListView taskList = null;

private String problem;
private String solution;
private String answer;
private String problemPage;
private String SolutionPage;

//
@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState );
setContentView (R.layout .activity main);

@Override

public boolean onCreateOptionsMenu (Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenulInflater (). inflate (R.menu.main, menu);
return true;

public void clickHandler (View target) {
switch( target.getId() ) {
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case R.id.userEnterButton:
userEnter ();
break;

case R.id.returnHomeButton:
setContentView (R.layout.activity main);
break;

case R.id.returnTaskListButton:
readAndShowListOfTask ( userLogin_ );
break

case R.id.answerEnteredButton:

boolean rigthAnswer = checkAnswer ();
setContentView (R.layout .tast result);

TextView text = (TextView) this.findViewByld (
R.id.solutionResultText );

if ( rigthAnswer ){
text .setText ("Bam orBer BepHBIH");
} else {
text .setText ("Bam orBer HeBepHBIHi. Pemenne:");
WebView web = (WebView) this.findViewById( R.id.webview );
web. getSettings ().setJavaScriptEnabled ( true );
web . loadDataWithBaseURL ("fake", SolutionPage,
lltext/htmlll R ||utf_8|| , nn );

}

break;
default:

//do mnothing.

break;

}

/7

private boolean checkAnswer() {

EditText et = (EditText) this.findViewByld( R.id.taskAnswerEditText );

String real answer = answer;
String user answer = "("+et.getText().toString()+")";
try {

String result =
httpRequestPost (
CHECK_ANSWER,
"user answer", user answer,
"real answer", real answer );
return result.trim (). equals("True");

} catch (Exception e) {
// TODO Auto—generated catch block
e.printStackTrace ();

}

return false;

}

//

public void userEnter () {
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EditText et = (EditText) this.findViewByld( R.id.userLoginEditText
String userLogin = et.getText ().toString ();

try {
boolean userRegistered = testUserRegistered ( userLogin );
if ( userRegistered ){
readAndShowListOfTask ( userLogin );
userLogin = userLogin;

} catch (Exception e) {
e.printStackTrace ();
}

}

)

//

private void readAndShowListOfTask(String userLogin) {

try {
cookiesLine = "login=" + userLogin;
String page;
page = httpRequestPost ( PROF ADDRESS );

final String|[] tasks = makeTaskList( page );
final String|[] taskNames = new String|[tasks.length /2];
final String|[] taskRefs = new String|[tasks.length /2];

for( int i=0; i<taskNames.length; +4+i ){
taskNames|i] = tasks|[2x%1i];
taskRefs[i] = tasks[2xi+1];

}

ArrayAdapter<String> listAdapter = new ArrayAdapter<String >(
this ,
R.layout .simplerow ,
taskNames
)3
setContentView (R.layout.task list);
taskList = (ListView )findViewById (R.id.taskList });
taskList .setAdapter( listAdapter );
taskList .setOnltemClickListener (
new MyOnlItemClickListener( taskRefs ));

} catch (Exception el) {

// TODO Auto—generated catch block
el.printStackTrace ();

}
/7

private String || makeTaskList(String page) {

List<String> taskList — new ArrayList<String >();

String findPattern = "<a href=’'/edu/index.php?task=";
String ref = null;
String name = null;

int patLen = findPattern.length ();
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int start
int end —

o |l

do{
start = page.indexOf( findPattern, end );
if( start !'= —1 ){
start += patLen;
end = page.indexOf( "&", start );
if( end !'= —1 ){
ref = page.substring( start, end );
start = page.indexOf( ’>’, end );

if( start != —1 ){
start 4= 1;
end = page.indexOf( "</a>", start );
if( end !'= -1 ){
name = page.substring( start, end );

taskList .add( name );
taskList .add( ref );

}
} while( start !'= —1 && end != -1 );

String [] taskListArray = new String|taskList.size ()];
return taskList.toArray( taskListArray );
}
//

private void requestTask( String taskRef ) throws Exception {

setContentView (R.layout.task view);
WebView web = (WebView) this.findViewBylId( R.id.webview );
web. getSettings ().setJavaScriptEnabled( true );

String taskDescription;
taskDescription = httpRequestGet( GET TASK, "task", taskRef );

problem = extractXMLByTag( taskDescription, "problem" );
solution = extractXMLByTag( taskDescription, "solution" );
answer — extractXMLByTag( taskDescription, "answer" );

InputStream is = getAssets().open( "htmlpattern" );
String htmlPattern = convertStreamToString( is );

problem = problem.replace ("&#8518;", "d")
.replace ("&#8519;", "e");
solution = solution.replace("&#8518;", "d")
.replace ("&#8519;", "e");
problemPage = htmlPattern.replace( "!!!", problem );
SolutionPage = htmlPattern.replace( "!!!" solution );
web.loadDataWithBaseURL (" fake", problemPage, "text/html", "utf—8", "");
J/web.loadUrl("http ://www. mathjaz.org/demos/tex—samples /");
}
//
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private String extractXMLByTag( String page, String tag ) {
String patternString = "<" + tag + ".x?>(.x7)</" + tag + ">";

int flags = Pattern .MULTILINE | Pattern .DOTALL;
Pattern p = Pattern.compile{ patternString, flags );

Matcher m = p.matcher( page );

if( m.find () ){
, return m.group( 1 );

return null;

//

public boolean testUserRegistered( String userLogin )
throws Exception {

String result = httpRequestGet( TEST REGISTER, "login", userLogin );
return result.trim ().equals( "1" );

}

//

public String httpRequestGet( String request, String ... params )
throws Exception {

if( params.length % 2 != ){
String error = "number of params is not even";
throw new IllegalArgumentException( error );

}

String resultRequest = request;

if( params.length != 0 ){
resultRequest +— "7";
for( int i = 0; i < params.length; i+=2 ){

resultRequest += params|[i]+"="+params[i+1];

}

}

HttpGet getRequest = new HttpGet( resultRequest );
return httpRequest( getRequest );

}

//

public String httpRequestPost( String request, String ... params )
throws Exception {

if( params.length % 2 != 0 ){

String error = "number of params is not even";
throw new IllegalArgumentException( error );

}

HttpPost postRequest = new HttpPost( request };

if( params.length != 0 ){
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final int pairNum = params.length /2;
List <NameValuePair> postParameters =
new ArrayList<NameValuePair>( pairNum );

for( int i = 0; i<params.length; i4+=2 ){
postParameters.add(
new BasicNameValuePair( params[i], params[i-+1] ));

}

UrlEncodedFormEntity formEntity =
new UrlEncodedFormEntity ( postParameters );

postRequest.setEntity (formEntity );

}

return httpRequest( postRequest );

}

/7

private String httpRequest{ HttpUriRequest request )
throws Exception {

if( cookiesLine != null ){
request .setHeader ("Cookie", cookiesLine );
}
HttpResponse response = httpClient.execute( request );
InputStream is = null;
try {

is = response.getEntity ().getContent ();
return convertStreamToString( is );
} finally {
if( is !'= null ){
is.close ();
}

}

/7

public static String convertStreamToString( InputStream is )
throws IOException {

if( is = null ){
throw new IllegalArgumentException("arg is null");
}
BufferedReader in;
in = new BufferedReader (new InputStreamReader( is ));

StringBuffer sb = new StringBuffer ();
String separator = System.getProperty("line.separator");

String line;

while( (line = in.readLine()) != null ) {
sb.append( line + separator );
}

String result = sb.toString ();
return result;
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//

class MyOnltemClickListener
implements AdapterView.OnlItemClickListener {

final String|[] taskRefs;

public MyOnItemClickListener( String || taskRefs ) {
this.taskRefs = taskRefs;
}

@Override
public void onlItemClick (
AdapterView<?> arg0,
View argl, int position, long arg3) {

try {
requestTask( taskRefs|[position] );
} catch (Exception e) {
// TODO Auto—generated catch block
e.printStackTrace ();

activityMain.xml

<?xml version="1.0" encoding="utf—-8"7>

<LinearLayout
xmlns:android="http://schemas.android .com/apk/res/android"
android:layout width="match parent"
android:layout height="match parent”
android:orientation="vertical" >

<TextView
android:id="@+id /userEnterTextFieldTitle"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string /userEnterTextFieldTitle" />

<LinearLayout
android:layout width="match parent"
android:layout height="wrap content"
android:orientation="horizontal" >

<EditText
android:id="@+id /userLoginEditText"
android:inputType="text"
android:layout weight="1.0"
android:layout width="0dp"
android:layout height="wrap content" />

<Button

android:id="@+id /userEnterButton"
android:onClick="clickHandler"
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android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/userEnterButtonText" />

</LinearLayout>

</LinearLayout>

taskList.xml

<?xml version="1.0" encoding="utf—-8"7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent”
android:orientation="vertical" >

<Button
android:id="@+id /returnHomeButton"
android:onClick="clickHandler"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string /returnHomeButtonText" />

<ListView
android:id="@+id /taskList"
android:layout width="wrap content"
android:layout height="wrap content" />

</LinearLayout>

taskView.xml

<?xml version="1.0" encoding="utf—-8"7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical" >

<Button
android:id="@+id /returnTaskListButton"
android:onClick="clickHandler"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string /returnTaskListButtonText" />

<WebView
android:id="@+id /webview"
android:layout width="match parent"
android:layout height="wrap content"

/>

<LinearLayout
android:layout width="fill parent"
android:layout height="wrap content"

android:orientation="horizontal" >

<EditText android:id="@+id/taskAnswerEditText"
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android:inputType="text"

android:layout weight="1.0"
android:layout width="0dp"
android:layout height="wrap content" />

<Button android:id="@+id /answerEnteredButton"
android:onClick="clickHandler"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/answerEnteredText" />
</LinearLayout>
</LinearLayout>
tastResult.xml

<?xml version="1.0" encoding="utf-8"7>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"

android:layout height="match parent”
android:orientation="vertical" >

<Button
android:id="@+id /returnTaskListButton"
android:onClick="clickHandler"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string /returnTaskListButtonText" />

<TextVi

ew

android:id="@+id /solutionResultText"

android:textIsSelectable="true"

android:layout width="wrap content"
android:layout height="wrap content" />

<WebView
android:id="@+id /webview"
android:layout width="match parent"
android:layout height="wrap content"

/>

</LinearLayo

ut>

strings.xml

<?xml version="1.0" encoding="utf-8"7>

<resources>

<string
<string
<string
<string
<string
<string
<string

</resources>

name—
name—
name—
name—
name—
name—
name—

"app_name">ul</string>

"action settings">Settings</string>
"userEnterTextFieldTitle">Bxox B cucremy, BBemuTe JOruH:</string>
"userEnterButtonText">Bxoa</string>
"returnHomeButtonText">Bepayrnoca</string>
"returnTaskListButtonText">Bepuyrsca</string>
"answerEnteredText">Brectn orBer</string>
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MNcxoaable TEKCTHI peaJn30BaHHbIX CEPBJIETOB dAJIpa

ConverterServlet.java

package servlet ;

import configuration.ConfigurationContextHelper;
import math.MathAware;

import math.MathException;

import math.MathModule;

import javax.servlet.ServletException;

import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;
import java.io.lOException;

import java.io.PrintWriter;

public class ConverterServlet extends HttpServlet implements MathAware {

public void doPost( HttpServletRequest req, HttpServletResponse res )
throws ServletException , TOException
{

String result = null;
res.setCharacterEncoding ("UTF8");
PrintWriter out = res.getWriter ();

math = ConfigurationContextHelper
getConfigurationContext ()
getBean (MathModule. class );

String inputFormat = req.getParameter( "inputFormat" );
String outputFormat = req.getParameter( "outputFormat" );

String treated text = req.getParameter("text");

if( inputFormat =— null
|| outputFormat == null
|| treated text — null )
{
result = "error:";
if ( inputFormat == null )
result += " inputFormat is not specified";
if ( outputFormat =— null )
result += ", outputFormat is not specified";
if( treated text = null )
result += ", treated text is not specified";
}
else
{

if ( inputFormat.equals ("LaTeX")
&& outputFormat.equals ("WolfMath") )

try

{

String request "ToExpression [\""

+ treated text
+ "\",TeXForm, Hold]";
result = math.Evaluate( request );
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result = result.substring( 5, result.length() — 1 );

}
catch( MathException e )
{
result = "error: " 4 e.getMessage ();
e.printStackTrace ();
1
}
else

if ( inputFormat.equals ("WolfMath")
&& outputFormat.equals("LaTeX") )

{
try
{
String request = "TeXForm|HoldForm|["+treated text+"]]";
result = math.Evaluate( request );
}
catch (Exception e)
{
result = "error: " 4+ e.getMessage ();
e.printStackTrace ();
}
}
else
{
result — "error: unsupported conversion";
}

}

out.println ( result );

out.close ();

}

public void setMath(MathModule math) {
this.math — math;
}

protected MathModule math;

CheckGrammarServlet.java

Jannblii ceppjer ObLT MojauduIupoBad. B naHHO# AUILJIOMHONE pa-
bore B Hero ObLIa JiI00aBJEHA BO3MOXKHOCTH BO3BpAIaTh COODIINEHHUE C
OIIMCAHMEM BO3HUKIIEH OIMOKH.

package servlet;
import java.lang.Exception;

import javax.servlet.ServletException;

import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;
import java.io .x;

import grammar.CheckGrammar;
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J#x

* Author: Zhukov Dmitry
* Date: 17.05.11

*/

public class CheckGrammarServlet extends HttpServlet {

public void doPost( HttpServletRequest req, HttpServletResponse res )
throws ServletException , TOException

{
res.setCharacterEncoding ( "UTF8" };
PrintWriter out = res.getWriter ();
String fileContent = req.getParameter( "filecontent" );
try {
CheckGrammar checkGrammar = new CheckGrammar ();
Boolean status = checkGrammar.checkValid( fileContent );
out.println( status.toString() );
if ( status == false )
{
out.println ( checkGrammar.getErrorMsg() );
}
catch (Exception e) {
out.println("error");
System.out.println( e.getMessage() );
}
out.close ();
}
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