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TOM TAT - Bai bdo ndy gioi thiéu ket qua nghién ciru xdy dung mot hé thong phuc vu tim klem cdc tai lieu toan hoc viét
bang tzeng Viét. Hé thong bao gom than mém chinh d6 la tao chi muc va tim kiém. Ching t6i di dé xudt 2 mé hinh téng qudt cho
2phan mém ndy. Véi phan tao chi mue, dau vao la cdc tdp tin dudi dinh dang PDF hogc XHTML va ddu ra la tdp tin chi myc. Vi
phan tim kiém, nguoi sit dung cé thé go vao truy van bang tir khéa hodc cong thire bat kp va hé thong trd vé cdc tai liéu ¢6 chira tiv
khéa hodc cong thirc dé. Pé xdy dung hé thong, ching t6i dd dé xudt cdc gidi phap dé chuyén doi dinh dang cong thire todn hoc,
chudn héa cong thire todn hoc trong MathML, phdn tich cii phép va tao chi muc, tich hop cong cu go cong thirc todn hoc vdo khung
tim kiém, xép hang két qua tim kiém, ... Chiing t6i da xdy dyng va thi nghiém hé thong ndy voi hon 5000 tai liéu toan hoc viét bang
tiéng Viét, két qua tim kiém co ban dap g nhu cau nguoi dimg cd vé dé chinh xdc lan téc dg tim kiém.

Tir khéa - tim kiém, chi muc, xép hang, toan hoc.
I. GIOI THIEU

Cung véi sy phd bién va phat trién nhanh chong cuia CNTT va mang Internet, thong tin duoc chia sé va nhu cau
tim kiém trén mang Internet ngay cang phong phu da dang hon. Cling nhu cac linh vyce khac, ngay cang co nhiéu ngudi
chia s¢ cdc tai liu toan hoc va tim kiém thong tin dé giai quyét cac van dé thong qua mang Internet. Tuy nhién, mot
van dé dat ra 1a 1am sao c6 thé tim kiém duoc cc noi dung toan hoc can thiét trong mdt kho tai liéu khong 16 trén mang
Internet. Cac may tim kiém phd bién hién nay nhu Google Search, Yahoo Search, Live Search ciia Microsofts chua cho
phép cung cap va nhan dién duoc cac cong thirc theo cach ty nhién, do d6 viéc tim kiém thuong khong tra vé két qua
khép véi yéu cau nguoi dung. Chinh vi vay can c6 mot b may tim kiém cong thirc toan hoc chuyén dung cho phép tim
kiém céc cong thirc toan hoc trén cac tai liéu va Website duoc chia sé trén mang Internet [5][6].

Hién nay trén thé gi6i da phat trién mot sé cong cu tim kiém cong thirc toan hoc cho phép tim theo ndi dung
hién thi ctia cong thirc hodc theo ngit nghia ctia n6 tuy nhién pham vi ing dung cua cac cong cu nay con bo hep, chang
han nhur EgoMath cho phép tim kiém cong thirc toan hoc trén Wikipedia.org, Website LatexSearch ¢ hd trg tim kiém
cac cong thire toan hoc duge soan thao bing ngdn ngit danh diu LaTeX, ddy 1a ban quyén cia MPS Technologies
(Mathematical Programming System), nhung nhing két qua tim thdy chi giéi han trén nhirng tai lidu dién tir luu trix
trén may chu SpringerLink,... [3] Piac biét, hién nay chua c6 hé thong nao tim kiém chuyén dung cho cac tai lidu toan
hoc danh cho tiéng Viét. Vi vay, viéc nghién ciru phat trién mot céng cu tim kiém dua trén cc cong thirc toan hoc 1a
can thiét va c6 ¥ nghia thuc tién cao [1].

Trong bai bao nay, ching t6i gidi thiéu két qua nghién ctru va trién khai thir nghiém cua ching t6i trén hé thong
VNMathSearch. Hé thdng nay nham hd tro tim kiém céc tai liéu toan hoc (c6 thé tim kiém truc tiép qua cac cong thirc
hodc céc tir khoa tiéng Viét) nham thuc day viéc hoc tap, nghién ciru va img dung khoa hoc tu nhién tai Viét Nam. Bai
bao duoc to chirc thanh 4 phan chinh. Phan 2 trinh bay két qua nghién clru tong quan vé cac van ban toan hoc, phuong
thirc biéu dién cong thire toan hoc trong tai liéu va Website va mot s két qua nghién ctru lién quan. Phan tiép theo mo
ta tmg dung, xay dung mo hinh tong quét va gisi thiéu giai phap luu trir cong thirc toan hoc trén vin ban, giai phap tao
chi muyc cho cac tai liéu toan hoc va giai phap tim kiém cong thirc toan hoc ciing nhu tich hop cong cu hd tro nguoi
dung trong qua trinh tim kiém. Phan cudi trinh bay viéc trién khai xay dung cong cu tim kiém cong thirc toan hoc trén
van ban va thir nghiém danh gia nhitng két qua da dat duoc.

II. MOT SO NGHIEN CUU LIEN QUAN
1. Ddc td cong thirc todn trén tai liéu
) Cong thirc toan hoc trén tai liu co thé dugc dac ta bjimg nhiéu ngdn ngit khac nhau duoc goi 1a ngdn ngit danh
dau toan hoc. Cac ngdn ngir danh dau toan hoc pho bién nhat hién nay la TeX/LaTeX [8], MathML [13], OMDoc [10]

va OpenMath [11]. Trong do, TeX/LaTeX c6 cu phap gan giii v6i ngon ngit ty nhién, trong khi MathML, OpenMath va
OMDoc lai ti wu hoa cho viée giao tiép giita cac may tinh v6i nhau.

MathML (Mathematical Markup Language) 14 mot ngon ngit mé rong dua trén XML dé thé hién ky hiéu va
cong thirc toan hoc voi muc dich rong 1a phuong thie trao d6i thong tin toan hoc trén may tinh (dé hién thi ciing nhu dé
tinh toan) va muc dich hep 1a hién thi tai liéu toan hoc trén World Wide Web. T chirc W3C (World Wide Web
Consortium) c6 khuyén nghi nén sir dung ngdn ngit nay trén mang khi biéu dién ndi dung cac cong thirc toan hoc. Ddi
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v6i hién thi trén trang mang, ciu trac MathML khéng ngdn gon nhu TeX, nhung c6 thé d& dang phan tich boi cac trinh
duyét, cho phép hién thi ngay 1ap tirc cong thirc toan hoc mét cach dep mét, ddng thoi truyén tai y nghia toin hoc cho
cac phan mém tinh toan. MathML dugc hd trg boi cic phan mém vin phong nhu Microsoft Word, OpenOffice.org
cling voi cac phan mém tinh toan k¥ thuat nhu Maple, Mathematica va MathCad trén cac hé diéu hanh khac nhau nhu
Linux, Windows,...

MathML cung cap hai cach thirc trinh bay ngén ngir danh dau todn hoc, mot cach thirc nham nhén manh cach
trinh bay ctua cong thurc (Presentation MathML) va céch thire thit hai nhan manh ndi dung cta cong thurc toan hoc do6
(Content MathML) [9].

2. Mjt s6 mdy tim kiém dwa trén cong thivc todn hoc

MathWebSearch

zbMATH" =

the first resoun

MathWebSearch 1a mét bd may tim kiém cong
thirc toan hoc dya trén ngir nghia ctia cong thirc, dwoc
phat trién tai Dai hoc Jacobs [2][7]. Hé théng nay tao
chi myc cho céac cong thire MathML va OpenMath, su o e ' 2 e
dung k¥ thudt chi muc Substitution Tree Indexing.

Cong cu tim kiém MathWebSearch dugc téi wu cho

o mathematics

Sattware Formule

c4c truy van nhanh va céc ing dung twong tac. Bat ky T IR et i s e AT S ich s o i costpten
dang vdn ban nao ma c6 chira cic cong thirc dudi b T e e s

dang Content MathML hodc dang nao d6 cé thé d& e s N i Tt M N A et
dg‘lng chuyén dél Vé Content MathML déu C(’) thé du’g‘c ?L::::‘::z;wmh and methods for a semantic analysis and retrieval of mathematical formulae n the

1ap chi muc boi MathWebSearch.

MathWebSearch c6 riéng b thu thap (Crawler) dé tim vé céc tai liéu co chira Content MathML tir cac kho chua
dac biét trén Internet, chuyén doi cac biu thirc toan hoc thanh cac chuoi va luu trit né trong co so dir liéu st dung
MySQL. Chi myc sé& dugc tao trén dit liéu nay.

MathWebSearch cung cép ca mot bd may tim kiém hoan chinh véi giao dién tryc quan va ca mot API nham d&
dang tich hop vao cac hé thong sau nay. Ngoai dinh dang dau vao kiéu XML va chudi, MathWebSearch con cung cap
trinh bién soan cong thire WIRIS nham hd trg nguoi ding nhap cong thire dé dang tir cac mau sén co. Két qua tra vé tir
MathWebSearch duoc xép hang dya theo d¢ trung khop véi ndi dung tim kiém. Do d6 néu mot tai lidu duge xép hang
cang cao, thi chimg t6 sb lan tring khop cta né véi ndi dung tim kiém cang nhiéu. Hién tai, MathWebSearch tao chi
muc cho hon 1,600,000 tai liéu tir cac kho chira http://cnx.org va http://functions.wolfram.com va con s6 niy cang ngay
cang tang. Trang chui cua MathWebSearch la: http://search.mathweb.org/.

LeActiveMath

LeActiveMath 1a mot ing dung hd trg hoc
tdp c6 kha nang tuong tac dugc phat trién boi
ActiveMath group.

ActiveMath Search
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chiéu va luya chon [4]. Tir giao dién tim kiém, nguoi ding c6 thé nhap ciu truy van thong qua hai trudng dit lidu. Mot
truong dé nhap cho cac vin ban don gian va trudng con lai dé nhap cong thirc toan hoc. EgoMath c6 thé xir Iy dwoc
vin ban va cic cong thirc toan hoc viét bang LaTeX hoic MathML. Trang chi cia EgoMath tai
http://egomath.projekty.ms.mff.cuni.cz/.

III. GIAI PHAP DE XUAT
1. Mé ta vrng dung

Xuat phat tir nhu cau thyc tién can c6 mot cong cu dé tim kiém cong thirc toan hoc trén vin ban, chiing toi dé
xuit xdy dung mot ung dung tim kiém cong thire trén mot kho chira cdc tai li€u toan hoc & cac dinh dang PDF va
XHTML. Tir quan diém ngudi ding, tng dung can dap tmg mot s6 yéu cau nhu sau:

- Ung dung cho phép tim kiém durgc tai liéu & cac dinh dang PDF va XHTML.
- Cho phép ngudi ding nhap cong thirc toan hoc mot cach tryc quan tir khung tim kiém.

- Cho phép tim kiém tai liéu toan hoc duya trén noi dung tim kiém chira dﬁ‘)ng thoi van ban va cong thirc. Chang
han nguoi dung co thé nhap "Pythagoras formula a? + b? = ¢2" dé tim kiém noi dung chinh xac hon.
Ung dung xép hang két qua tra vé cho ngudi dung theo thr tr giam dan theo do trung khép voi cdu truy van cia ngudi
dung.
2. M6 hinh tong qudt
Khi xay dung hé thong tim klem sau khi c6 kho dir liéu ching ta trai qua 2 qua trinh chinh d6 1a tao chi muc
cho cc tai lidu va tim kiém khi c6 yéu cau truy van clia nguoi dung.

Mo hinh tong qua ctia qua trinh tao chi muyc va tim kiém nhu sau:

R — Loal bé tai liéu
. khéing phai todn hoc
Kho tai ligu 85 phat hién tai liéu todn hoc :
H—-—-“""'—M

Téi liéu todn hoc
y

Tai liéu todn hoc thé
(HTML, XHTML, LaTeX,
FOF, MS Office...)

Y

v

Cau truy van
—>| B4 chudn hdatruy vén

Y

Bd ar Iy dinh dang tai liéu

B4 phan tich truy van

Tai liéu can chuyén dinh dang
Y

Tﬁu Iuiu Itpﬁng 85 chuyén ddi dinh Tha bai -
@ chun dang tai ligu *
dinh dang
Thanh cing
¥ Y

A

—)< Tai ligu XHTML + HTML thé< Chi muc N Thufc hién truy véin

Y

Bd chudn héa tai ligu

y

< . < X€p hang
Tai liéu XHTML + HTML da chuan hda
v

D -
B4 bdc tach cdng thifc todn hoc — Y
S
Ngi dung khéc — h d
NGi dung MathML = | inl
ngoai MathML 9 = Di ang
y ¥ |
86 phan tich vln ban BG phan tich todn hoc =

Hinh 2. M6 hinh qua trinh tim kiém

Lucene Indexer “

Hinh 1. M6 hinh qua trinh tao chi muc
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3. Mpt sé gidgi phdp xir Iy
Giai phap chuyén ddi dinh dang cong thirc toan hoc

Hé thdng ctia chiing t6i cho phép tim klem trén cac dinh dang tai liéu PDF va XHTML. Dé tao chi muc trén tap
tai liéu nay, chung t6i s& chuyén doi chiing vé mét dinh dang thdng nhat 13 XHTML+MathML.

PDF la tai liéu odé duoc bién dich tl‘; ma nguér} TeX, LaTeX, Doc hoic 1a kf?t qua ghuy@n doi tir tap tin DVI ho?c
PS, do do khong thé thuc hién tim kiém tryc tiep trén loai tdp tin nay. Dé chuyén doi PDF thanh méd ngudn
XHTML+MathML nham thuan tié€n cho viéc 1&p chi muc va tim kiém, ching t6i dé xuat st dung InftyReader.

InftyReader 1a tmg dung OCR (Optical Character Recognition - Nhén dang ky tu quang hoc) c6 kha nang nhén
dang cac tai liéu khoa hoc c6 chira cac cong thirc toan hoc. Két qua nhan dang c6 thé dugc xut ra dudi nhidu dinh
dang khéc nhau, ching han nhu: LaTeX, MathML, XHTML, HRTeX, IML va liéu Microsoft Word. InftyReader dugc
phat trién tai thu vién Masakazu Suzuki, khoa Toan hoc sau dai hoc cua treong dai hoc Kyushu.

Giai phap chuan hoa cong thirc toan hoc

Chuén hoa 1a budc chuyén doi cac cong thirc toan hoc MathML c6 dinh dang khac nhau (nhung ¥ nghia gidng
nhau) vé mot dinh dang chung. Qua trinh ndy gip cho vi€c tim kiém dwgc chinh xdc hon. Chuan héa MathML la bude
toi wu hoa cac cong thirc toan hoc bang MathML nham loai bo cac thé, cac thudc tinh khdng can thiét.

Pé chuan hoa cac cong thire, chiing toi thuc hién qua trinh ghuén hoa gom céc budge sau: Loai bo cac thanh phan
va cac thudc tinh khong can thiét; loai bo cac thuc thé an (thuc thé an la nhiing thyc thé khong hién thi trén trinh duyét
khi hién thi cong thirc ma n6 chi c6 tac dung lam rd y nghia cua cong thic do).

Nhing thudc tinh b loai bo va cac thuc thé an nay chi co tac dung trong viéc giai thich phin ngit nghia cia
cong thirc, ma khong co tac dung trong viéc 1ap chi muc va tim kiém. Do d6 nhiing thanh phan nay duoc loai bo dé toi
uu hoa hiéu suat cua bd may tim kieém.

Giai phap phan tich ct phap va tao chi muc

Péu tién ndi dung tai li¢u sé dugc phan tach thanh ndi dung van ban va ndi dung toan hoc. Cac ndi giung van
ban dugc 1ap chi myc theo cach thong thuong. Con cac cong thirc toan hoc sau khi da hoan thanh budc chuén hoa s&
dugc chuyén do6i thanh mot chuoi nén (chudi nén 1a chudi khong c6 xudéng dong, khong c6 khoang trong trong chuoi)
ma c6 the dugce 1ap chi muc nhu mot chudi van ban binh thudng.

Chudi nén nay dugc tao ra theo quy luat sau: mot cép thé XML (bao gom thé mo va thé dong) s& dugc thay thé

bang tén cua thé va tiép sau do6 1a chudi cac tham sb cua thé d6 s& duoc dit trong cip déu ngodc. Vi du cong thic a + b?
duoc viét trong MathML nhu sau:

<math xmlns="http://www.w3.org/1998/Math/MathML" >
<mMrows
<mis>a</mi>
<mo>+</mo>
<msup>
<mi>b</mi>
<mn>2</mn>
</msup>
</mrows
</math>

s& dugc chuyén d6i sang chuoi nén tuyén tinh nhu sau:

| math (mrow (mi (a)mo (+) msup (mi (b)mn (2)))) |

Giai phép tich hop cong cu gb cong thirc toan hoc vao khung tim kiém

Trén giao dién ing dung, ngudi ding co thé gd cong thirc toan hoc truc tiép vao khung tim kiém nho tich hop
mdt bd cong cu gd cong thire toan hoc goi la WIRIS. WIRIS la tap hop cac cdng cu JavaScript giap ngudi dung nhép
va chinh stra cdng thirc toan hoc, trong d6 coé trinh bién soan WIRIS 1a mot trinh bién soan truc quan, hay con goi la
WYSIWYG (What You See Is What You Get). Trinh bién soan cong thirc WIRIS hoat dong tuong tu bd céng cu
Equation trong Word. Ngudi ding chon format ctia cong thirc can nhap sau d6 chinh sira cdc gia tri ¢ trong format d6
dé tao thanh mot cong thirc hoan chinh.

) Trinh‘ bién soan WIRIS chay dugc trén bét ct trinh duyé} (Firefox, Internet Explorer, Chrome, Safari, vv.) va
bat ctr h¢ diéu hanh nao (Windows, Linux, Mac, vv.). N6 c6 thé dugc tich hop vao cac ing dung Web va ung dung
Desktop nhu mét plugin.

i Két qué tra vé cta cong thire duoc luu trit dudi dang Presentation MathML, cong thirc nay cling co thé duoc
chuyén do6i sang Content MathML hodc LaTeX tuy vao nhu cau tim ki€ém. Tuy nhién trong pham vi luén vén nay,
chung toi chuyén doi cong thirc nhap vao thanh Presentation MathML dé thuan tién cho qua trinh 1ap chi muc.
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Dudi day la giao dién cua cong cu go cong thirc toan hoc WIRIS:

"‘ www.wiris.com/; Jir

mm 9
% Vi © [ 2 =9

* € Cla 1b
7T 90 R T .3 R SO o =
= —bxybi-da-c
2a

[Accept ] [ Cancel | LaTeX | Manual

Hinh 3. Giao di¢n cong cu go cong thirc toan hoc WIRIS
Giai phap xép hang két qua tim kiém
Chung t6i s dung thudt toan xép hang TF-IDF (Term Frequency - Inverse Document Frequency - Tan s6 muc
tir - Tén s6 tai liéu nghich dao). Y tudng cua thuat toan nay la myc tir truy van nao xuat hién cang nhi€u trong tai liéu,
tai li€u sé c6 diém cang cao.
Thuét toan nay dugc biéu dién dudi cong thie sau: TF — IDF(t, d, D) = TF(t, d) * IDF(t, D)
Trong d6, ¢ 1a query term, d 1a document can duoc chim diém va D 1a tap hop tat ca cac tai liéu.
TF 1a tAn sudt xudt hién ctia muc tir # trong tai lidu d va dugc tinh TF(t, d) = frequency(t,d)
IDF 1a chi s6 biéu hién cho tan sudt xudt hién cia muyc tir 7 trong toan bd cac tai liéu. # xudt hién cang nhiéu, chi
sO cang thap (vi xuit hién quéa nhiéu dong nghia v&i do quan trong rat thap), IDF(t,D) = logm
1V. THUC NGHIEM
Thong thudng, mot hé théng tim kiém gém ¢ 3 thanh phan co ban gdm bo thu thap thong tin, thanh phan tao
chi myc va thanh phan tim kiém. Kho dir liéu ching t6i xay dung tong hop tur céc bai bao, bdo cao, dé tai nghién cuu
khoa hoc, céac sach dién tir v€ toan hoc tai Dai hoc Pa Nang, Gido trinh ebook va mot so céc tai li¢u khac duyc thu thap
trén mang. Bang sau mo ta vé kho dir liéu dugc str dung trong nghién ctru nay nhu sau:

Bang 1. Mo ta dir liéu thyc nghiém

Nguén dir liéu Thu vién Pai hoc Pa ning

Sb lwong 50 file tai liéu: gido trinh, bao cdo, bai bao khoa hoc,...
binh dang .doc, .docx, .pdf, .html, .latex

S6 lwong cong thirc sau khi danh chi muc 694

Chting t61 phat trién hé théng tao chi muc nhu mot chirc nang danh cho nguoi quan tri tri hé théng. Chuc nang
nay cho phép ngudi quan tri chi dinh thong tin dit liéu dung d€ tao chi muc, thwe hién tao chi muc va xda chi muc.
Chuong trinh 18p chi muc nay duoc xay dung doc lap véi chuong trinh tim kiém. Nguoi quan tri co the chi dinh thu
muc chtra tai li€u can 1ap chi muc va thu myuc chra ndi dung chi muc tuy y.

Pau vao cua chuong trinh 13 thu myc chta tat ca cac tap tin can lap chi myc va dau ra 1a tap hop chi muyc trong
thu myc Indexes, ngoai ra hé thong cung liét ké s6 lugng va danh sach chi tiét cac tap tin duoc tao chi muc, s6 cong
thirc dugc 1ap chi myc va tong thoi gian thyc hién viée 1ap chi muc.

f i He thing Tao chi muc .. = g“

Hé thiing Tao chi muc

Thir muc Gl biu: Clsearchmathidocuments
T myc chimue: Clsearchmathindeses

Tgo chi myc Xda chi muc

ho thi lidy | ClsearchmathidocumentsiTr buyel

Hinh 4. Giao dién hé théng 1ap chi muc



Cao Xuan Tuén, V5 Trung Hung, Nguyén Manh Hung, Nguyén Thi Thu Ha 773

Céac cong thiic sau khi chuyén ddi dinh dinh dang sang MathML, dugc luu trit trong co so dir liéu SQL Server,
phuc vu cho viéc tim kiém.

File Edt View Debug QueryDesigner Tools Window Community Help

o NewQuery | [0y |13 |5 5
Change Type~ B
1@”"’ ------- X | saluendsg- cucngli01d S5))") A42F. - dbo.Talliew® - x
Connect= 47 &) 3 15 d TenTalieu DuongDan DacTrung -
i ) TetSummary ~r 1 Tri tuyet 85 generic_wirisupload ikhodubeugh L ixt Bit;math 3. o
% 1 Thuvien 2 Phurong trinh blc ha eneric_wrs'upload khodubeush2. et cmath seming = hatp: [ wi.org/ MathiL ™ D =
# |§ T™S 3 Nguyén him igeneric_wins'uploadihodubeuithl. bt <math seming ="http: /v 3, L " - 7 :
% () TMs01032015 : Phumng trinh bée 3 generic_yrsypioadihoduleulhal bt emath somine = hito: e, 3.org) 1998 Math/ *> emap Jejmns g cmos4+<)
B | TraCuuVenBan < Wy thira generic ) . iy Ntmath k L 2l
, (3 Database Diagrarns ; lfgu“_ bl : oo Hymeh : dony
= (3 Tables Lily thim peneric_y ot Hit:math 3 ok
# [0 System Tables 8 B4 him generic_wis upkoad khodubew |43, bt Bmath W dos
5 3 dbo.Tailieu 9 ¥ié phuong trinh generic_nrshpkadhoddeulthzabd  <math somins= it e . ! > e i .
@ [ Views 10 HéphmrgEinhbicrhSt  generic_wrsypladphoddeuhali <math sming="hit:fiw. . ergumwmmu >m>(m>6<m>¢n>nrm><mnm:ex
4 (3 Synonyms 1 Hé phuong trinh bic has generic_wrn'yploadihodbeulhes. et <math smins =Ty 3 - y k> <
B Mg"’""‘;b""* 83t g thirc generk_vrs\posdWhoddeu IS ot <math oming= g w3 ' g ‘ <
oo s:':;::;:::,m“m“ 84t phuong binh generic_wrshpoadihoduleulthid bt Btmath 3,00/ 1958 4 o
5 [ dbe.TimiGem " huong guic generic_wris upioad Whodubeugh32. bt <math xming = 3 ! "> g ! i > < ey
# [ Functions By chdn g generic_wrs ppkad fhodubew|gh 11, bt cmath woming = it w3 G S PR
7 [ Datsbase Triggers 13 Bebn i coux generic_wiruploadikhoduleuth 19, tat Bmath 3.0 1993 o
5 [ Assemblies 7 skuding generic_wis\poadFhoddel a0t <math i e, ' - Al ‘
@ 0 Types 5 Cingthirhdnbs Qeneric IR R— xerg! 2
j ’;:::m : Céing thire bién 86 generic_rsyploadikhotubeu| S, cmath soming = Ttto: jrsver.w 3. orgy/ 1998 Math/ *>emap < :
il [ Service Broker kY Phurorg trinh krong pliic oenerc mmmmmu et <math seming =htt:/fy 3 . L Jni> < fergup > <m0 SRR
@ O Storage 21 Hihicroglanggle  generc ikt Skmath Sorg!! & domt
@ [ Security n i tich hinhs philng genenic_wris ppkoad ihodubew|gh2s, bt <math xming="h w3org) | " <magp 5 . &=
# [ Security P Th tich vt thé generic_prshpload hodbeul ISt <math smins = hitp: . w 3.0/ 1998 Math *><map ; > Jmsup:
> j :::::::J:m Phuong brirh dsing thing  generic_wirisupload khodubeu|h33. it <math seming = hifp: 3 ' 5 i :
: L3 Management .- Suring rin generic 1hea, et Bit;math w.org/) J) v

Hinh 5. Co s¢ dir liéu hé théng.

Chuong trinh tim kiém phuc vu nguoi sir dung. Day 1a goi ing dung Web cho phép ngudi ding thyc hién tim
kiém tir xa va lay két qua tra vé. Chirc nang chinh cua thanh phén nay 1a thuc hién tim kiém theo yéu cau cua nguoi
dung, tra vé két qué dang lién két dé nguoi dung tham chiéu.

Hé théng tim kiém dugc xdy dung nhu mot trang Web va cai dat trén may chii tim kiém. Giao dién tim kiém
bao gom mot khung ho trg nhap cong thire toan hoc va mét nut Search:

T ESERMORERIMENER— 9
a 1[.,1“‘::50 am A
s ¥ .2 €c= 5 T e=
%@Uunn..un.m 1

Hinh 6. Giao dién tng dung tim kiém
Sau khi ngudi dung nhép cong thirc toan hoc va nhén nat Search, hé thong s& thuc hién tim kiém cac tai liéu lién
quan dén cau truy van cua ngudi dung tai thu myc chi muc va tra vé danh sach céc tai liéu lién quan cho ngudi dung.
Céc két qua tim thay s& duoc hién thi sap xép giam dan theo do tring khop cua tai lidu d6 so voi cau truy vin. Mdi tai
liéu dugc s& duoc hién thi 1én giao dién web voi cac thong tin nhu sau:
- Tén tai liéu tim thdy.
- Trich dan mot phan tai liéu c¢6 chta cong thic dugc tim thay. Phan cong thirc tring khép vai cong thirc trong
cau truy van s€ dugc lam noi bat (highlight) d€ nguoi dung dé dang doi chiéu va lya chon.
- Puong dan t6i tai lidu duoc tim thiy.
Ngoai nhiing thong tin trén, ngudi dung con cbd thé xem s lugng tai liéu dugc tim théy ung vdi céu truy vén
nay, cling nhu thoi gian thuc hién truy van (tinh bang don vi millisecond).
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Hinh 7. Giao dién hién thi két qua tim kiém

Hién nay, cac hé théng tra ctru tai li€u toan hoc b?mg tiéng Viét chua cd. Do vay, rat kho khan dé so sér;h Kkét
qua nghién clru cua ching t6i voi cac phuong phap khac. Trong bai bao nay, ching t6i da thuc hién danh gia két qua
cua h¢ thong xay dung bang phuong phap dung d do chinh xac (Precision) dugc mo ta theo cong thirc sau:

. ANB
Precision =
Trong do: A 1a tép tai li€u lién quan t6i ndi dung tra ctru va B 1a tap tai li¢u tim dugc.

Chung 61 thir nghiém voi tap ngit liéu gom 80 tai lidu toan hoc tiéng Viét, thuc nghiém dugc tién hanh va danh
gia theo 02 phuong thire truy vén: truy van theo cong thirc va truy van theo ndi dung. Truy van theo cong thirc dugc go
truc tiép tir cong cu WIRIS trén hé théng va truy van theo ndi dung dua trén ciu truy van nhap vio.

Két qua thyc nghiém duoc thé hién & bang 2 dudi day.
Bing 2. Két qua truy van

Truy vin Precision

Truy van theo cong thirc 0.87

Truy van theo ndi dung 0.76
V.KET LUAN

Céc cong cu tim kiém tién ich trén mang cho phép nguoi sir dung dé dang tim kiém nhiing tai liéu lién quan t6i
muyc dich cua ho, tuy nhién khi sO lugng thong tin qua nhiéu, cac két qua tra vé téi hang trim triu van ban tuong (mg
v6i moi cau truy van sé kho khan khi tra ciru nhimg tai liéu & linh vuc hep.

Giai phap tim kiém tai liéu toan hoc b?mg tiéng Viét hd trg cho cac nha khoa hoc, ky thut cua Viét Nam tim
kiém nhiing tai li€u van ban lién quan t4i cac cong thuc bang cach nhap dir li€u tryc quan va hién thi nhitng tai li¢u lién
quan c6 chua nhitng cong thire can tim kiém.

V6i giai phap dé xudt, chung t6i da tién hanh xay dung hé thong va danh gia két qua xay dung bang phuong
phap st dung d6 do chinh xac cho két qua _phu hop voi yéu cau cua ngudi dung. He thong co6 mot sO uu diém nbi bat
d6i v6i cac may tim kiém hién nay 1 da hd trg bo g0 cong thire toan hoc vao khung tim kiém, 1am ndi bat (highlight)
duoc két qua tim kiém va mo-dun hoa cac thanh phan quén tri va thanh phan tim kiém dé d& dang cho viée phat trién
sau nay. Tbc do 1ap chi muc va tim kiém kh4 nhanh.

Trong thoi gian t6i, ching t6i tiép tuc bd sung kho dit lidu bang phuong phép thu thap tu dong trén Internet, tiép
tuc hoan thién mot sb chirc ning ciia hé thong nhu: da dang hoa chirc ning ctia by 1ap chi muc nhu cho phép x6a chi
muc, cap nhat chi muc; bd sung thém nhiéu dinh dang tai liéu dau vao khac nhu Word, Excel, PowerPoint, ... tdi uu
hoéa toc do 1ap chi myc va tim kiém.
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VNMATHSEARCH - A SEARCH ENGINE FOR MATHEMATICAL
DOCUMENTS IN VIETNAMESE

Cao Xuan Tuan, Vo Trung Hung, Nguyen Manh Hung, Nguyen Thi Thu Ha

ABSTRACT - This paper presents the research results to build a search engine for mathematical documents written in Vietnamese.
The system consists of two main softwares that are creating the index and search. We have proposed two general models for 2 these
softwares. With the index, the input is files as PDF or XHTML and the outputis an index file. With search modul, the user can type
into the query by keywords or any formula and the system returns the documents that contain keywords or formulas. To build the
system, we have proposed solutions to convert mathematical formulas, standardized mathematical formula in MathML, parse and
index creation, integrated tool to type formulas in the search box, the search results ratings, ... We have built and tested the system
with more than 5,000 mathematical documents written in Vietnamese, search results satisfy consumer demand the accuracy and
speed of search.



