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MO PAU

1. Ly do chpn dé tai

Hién nay, c &t nhiéu cong @ cho phép sm thio cac cong tinc
toan hc trén n ban nhr Winword, OpenOffice.org Writer, Acrobat,
WebEditor,... Mbi phan mém san thao van kan cé ot chuan luu tri va
duoc quan ly khac nhaubiéu nay lam cho ngdi sir dung gip nhiéu kho
khan khi sao chépdi dung cac cong it toan lec gitta cacirng ding va
khéng tt¢ thuc hién yéu @u tim kém mot cong thirc toan loc trén ndt
ung ding san thao.

Xuat phat tr nhu du thuc € do, viéc nghién é¢u vé céch thic luu
trir, san thao, tim kém céc cong thc toan loc vadic biét nghién éu
tiéu chudin MathML trong véc quan ly cac cong thc toan hc trén an
ban cé y nghia khoa c va thic tién rit cao.bé codiéu kién nghién éu
sau fon v MathML vaing ding, t6ida chon dé tai tt nghiép “Nghién
ctu tng cing MathML dé quan ly cac céng thic toan fc trén vin ban”.

2. Muc tiéu caa dé tai

Muc tiéuchinh ma dé tai huéng dén 1a iing ding ngdn ng danh diu
MathML trong plAn mém ma ngén mo dé san thao, quan ly, tim kiém
cong thirc toan lpc trén n ban va sao chép congitb toan lyc tir hai
phan mém san thao V6i hai ngdn ng danh diu khac nhaubé dap ung
muc tiéuda néu,dé tai can giai quyét nhitng Vin dé chinh sau: Nghién
cru tong quan & tiéu chdn luu trir, san thao va hén thi cac cong thc
toan hc trén cac &n ban; Nghién &u mot sb cong @ hd tro san thao
cong thic toan frc va thrc trang tim kém cdng thirc toan hc hién nay;

Nghién @ru mot phin mém méa ngén mo ¢&é md phong tng ding san
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thao cong thirc, leu trir va 1 tro tim kiém trén vn ban; Xay ding pHin
mém thuc hién chirc ning sao chép céngith toan fc tir hai trinh san
thao.

3. Péi twong nghién aru

Déi tugng nghién au khi thrc hién dé tai 1a cac congwehd tro san
thao, cAc tiéu chin luu trir, phuong phéap Hin thi va tim kém céng thic
toan hoc. Trongdé tai nay, tdi chn ma ngdn mo Amayadé trién khai

ung ding.
4. Phwong phap nghién aéu

Tim hiéu ly thuyét vé& saan thao, luu trir va tim kém cac cong tic
toan ke trén vin ban. Tim héu chudin MathML dé dac ta cac cong thc
toan hc. Nghién ¢u mjt sd cong @ hd tro san thao cdng thirc toan

hoc.

Dua trén ly thugt d& nghién @u, tién hanh xay dng ot ang ding
san thao céng thirc, heu trir , hd tro tim kiém trén wn ban va sao chép

cOng thirc toan fpc tir dinh cang khéc.
5. Y nghia khoa hpc va thyc tién cia dé tai

Dua trén o v Iy thuyét da nghién 6u tién hanh xay dng mdt moi
truong san thao, tim kém va sao chép coéngitb toan hc trén chén
MathML trong méi tadng Web.Diéu nay cé y ngta hét sirc thiét thuc
ddi vai viéc traoddi tai liéu khoa lc trong thi dai cong nglé théng tin
nhu hién nay. K&t qua cia dé tai £ gop phan quan tong trong véc xir Iy
cac cong thc toan hc trong cac & thdng 1 tro day va hoc qua mang

Internet, dén dan khoa hc, ...



6. B6 cuc cia luan vian

B40 c40 cua luan van duoc to chie thanh 3 chrong. Trong clrong 1,
trinh bay Kt qua nghién ¢u vé cacung ding san thao van ban, cac
céng @ hd tro san thao cong thkc toan ke va ngdn ng danh du
MathML. Chrong 2 dugc danhdé md & ung ding, xay a@rng md hinh
tong quéat,dé xuit giai phap xay gng méi trong san thao cong tic,
tiéu chdn luu trir va tim kém cong thic toan lc, giai phap sao chép
cbng thic tr OpenOffice.Org Writer sang WebBrowser Amayaji N
dung chrong 3 trinh bay méi trong trién khaitng ding, mdi tuong
san thao, tim kém céng thic toan ke va sao chép congith giia hai

trinh san thao.
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CHUONG 1. NGHIEN CUU TONG QUAN

Trong thi dai ngay nay, may tinka t thanh cong ¢ khéng tfé
thiéu dé phuc v cdng tac san thao van ban. Hién nay plin mém hd
tro viéc san thao van ban khoa lyc khdda cing, tuy nhién cac [ﬂm
mém nay khongiong nhit vé mot chuin sain thao cong thirc toan hc.
Vi vay, viéc chuyén doi tai liéu qua hi gitta cac pAn mém rat kho khin
do d6 cin phii c6 mot chuén thing nhit dé luu trir va qun ly. Trong
chuong nay, téi trinh bay ning ngdn ng danh diu dé dic t cdng thic
toan hoc trén cac pin mém san thio vian ban va thrc trang tim kém

cbng thirc toan ke trong cac tai du hién nay.
1.1. SOAN THAO, LUU TRU VA TIM KI EM CAC CONG
THUC TOAN HQC TREN VAN BAN
1.1.1. Khai niém van ban
1.1.2. Hé san thao van ban
1.1.3. Qua trinh nhap cbng thirc
1.1.3.1.S# dung hing lzra chpn
Pon gian, tryc quan va é s dung.
1.1.3.2. Sir dung ngén ngr danh diu
Viét ct phapdnh, doi hoi nguoi sir dung phii nhé khi san thao.
1.1.4.Tinh trang sir dung phAn mém gd cong thic toan hpc hién
nay

Hién nay, trén th gisi co rat nhiéu phan mém hd tro qua trinh go
cong thic toan ke trén in ban. Ngoai niing ptin mém thuong mai



-6 -

nhu: Mathtype, Microsoft Equation trongdtMicrosoft Office,... hdac
nhing ptin mém mA ngdn mo nhe: MathCast, Math trong
OpenOffice.Org, ... hw phin mém phi throng mai caa Viét Nam nhr
MyeqText,...Nhrng mbi céng @ chi hd tro phi lp cho fing phin
mém san thao au thé. Mic khac, ¥i mdi trinh san thio van ban cé
mot chudn luu trir khdc nhau vi & 8 gap rat nhiéu kho kHin trong
viéc hop nhit cac vin ban duoc tao ra tr nhiéu tng ding khac nhau.

1.1.5.Biéu dién céng thirc toan hoc trén may tinh
1.1.5.1. Biéu dién cong thic toan tpc trén Microsoft Word

Vi du trong Microsoft word 200338 hién thi cong thic 3/x , san
thao bing phrong trinh Editor thi phi sir dungdoan ma sau:

{EQ\r(3,x) }

1.1.5.2. Biéu dién céng thic toan hpc trén WebSite

Vi du doan ma Enh duoc san thio tryc tiép vao gra $ san thao
cua trang webal dia ch http://www.codecogs.com/latex/eqneditor.php
Pé hién thi hinhanh /X ching ta phi nhap doan mé sau:

\sqrt[3]{2}

1.1.5.3. Biéu dién cong thic toan tpc trén OpenOffice.Org

Pé hién thi 3/x thi ching ta cdoan ma trong ing sau:

nroot{3Xx}

1.1.6.Thuc trang tim kiém céng thirc toan hpc

Coéng thirc duoc dinh cang nhr mot tap tin hinhanh. Vi ly dodo,
khéng tt¢ thuc hién qua trinh tim Km nhr tim kiém chwbi théng
thuong trong ¥n ban theong sr dung. Céac trinhing ding san thao
van ban théng dng hén nay clra c6 cbéng e tro gidp cho véc tim
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kiém codng thic toan loc. Trén Internet, Website LatexSearch édry
tim kiém cac céng tirc toan hc dugc san thao bing ngén ng danh
diu Latex.Pay la tin quyén cia MPS Technologies (Mathematical
Programming System). Nhg nhiing két qua tim thy chi giéi han trén
nhirng tai liéu dién tor trén may ch SpringerLink.

1.1.7. Cac phan mém hd tr¢ san thao céng thic toan hoc
1.1.7.1. Ung dung Microsoft Equation 3.0 trong 8 Office

Microsoft Equation larng ding ) Office h&ng Microsoft ban kem.
1.1.7.2. Phan mém MathType

Mathtype la mt pran mém thueong mai cia Design Scienced cac
ky hiéu toan k¢ trén Microsoft Word, OpenOffice.Org, E-Learning,

1.1.7.3. Phan mém MyEqText
MyEqgText tich lvp vao Microsoft Word nin mot thanh cong .

1.2.GIOI THIEU MQT SO NGON NGU PANH DAU TOAN
HQC

1.2.1.Ngén ngir danh diu LaTex

Tex la ndt hé théng €ip chir duoc viét bsi Donald E.Knuthé Dai
hoc Stanfordvao ram 1977. N6 ph bién trong méi teong han lam,
dac biét 1a trong ©ng ddng toan bc, vat Ii va khoa bc may tinh.

Bat dau tr nam 1980, Leslie Lamportab diu tao ra K thong san
thao van ban ngay nay gi la LaTex dra tréndinh cing aia Tex. H
théng LaTex thém vao riimg knh ©ng quéat cho Tex vaudng ngroi
dung vao éu tric wn an hon la dinh cang chi tét. Mot sb 1énh bic
cao cho phép ngi dung & dang san ra hiu hét cac lai tai lisu. Chit
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luong kan in king LaTex ét cao. Nlng ngroi scan thao khdng hinh
dung ra hinh dangie tai liéu trude khi bién dch.
> Biéu dién toan fyc trén wn ban
Phan noi dung toan he trongdoan van ban c6 tié duoc sain thao &
gitta diu \(va \) hay $ va $ hay \begin{math} va \end{math}
Vi du ndi dung san thao va hén thi bang Latex:

Cong $a$ binh plrong wi $b$ binh plrong dugc $¢$ binh ptiong. Ta
c6 the viét dudi dang cong tiic 1a: $c{2} = ar{2}+bN2}$

Cong a binh phong Wi b binh phrgng dugc ¢ binh plrong. Ta c6 th
viét dudi dang cong tic 1a: € =a° +b

1.2.2.Ng6n ngir danh dau AMS-Latex

AMS-LaTeX (American Mathematical Society—Lalekroc phéat
trién boi Hoi Toan e My. Tén @i AMS-LaTex c6 ngha |a sr dung
LaTex Wi phan mo rong AMS. AMS-LaTex banfau dugc viét boi
Michael Spivak va #n nhr chi phd bién & My.

ASM-LaTex ding la pAn mém bién dch ra #p tin .pdf gbng nhr
LaTex. Trong ASM-LaTex coO 2 goéi la: Amsmath — géb mdng cho
Latex to thuan loi cho qua trinhdo cdng tlic, nang cao dh lugng in
4n va Amscls baodn l16p cac tai Bu va thit toan b tro trong quéa
trinh san tho.

> Biéu dién toan fyc trén wan ban
Vi du noi dung san thao va hén thi bing AMS-LaTex:

\begin{align}

y &= (x+1)"2 \\
&= x"2+2x+1
\end{align}

y = (x + 1)°
x? + 2x + 1
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1.2.3. Ngon ngr danh dau HTML

HTML (HyperText Markup Language - Ngon ingtanh diu siéu
van ban) 14 mt ngén ng danh du dugc thiét ké dé tao nén céac trang
web. Viéc dua cac cbng tic toan ke vao tai leu HTML miac du
ching tadd c6 chdén dé thuc hién diéu nay nleng hau hét cac trinh
duyét chua 1 tro hay théu cac phéng dhcan thiét. Do do, ching ta
nhin thy céng thic biéu dién khong ré rang,at kho khin trong véc
thé hién y ngha toan hc.

Vi du san thio va hén thi V1-€® trén Microsoft Office
FrontPage 2003:

&radic; 1- e<sup>2</sup>

V1-€

1.3. NGON NGU PANH DAU MATHML
1.3.1.Ljch s cia MathML
1.3.2.Tinh nang caa MathML
MathML dugc hb tro boi cac pin mém vian phong nir Microsoft
Word, OpenOffice.org cingév cac plan mém tinh toan k thuat nhu

Maple, Mathematica, va MathCad trén cén nhiéu h¢ didu hanh khac
nhau nlx Linux, Windows,...

1.3.3. Céch thirc hién thi cia MathML
> Uu diém
- Khong chi hién thi tét ma con cha y nghia mi dung cong ttic
toan hyc.
- Dé dang & dung trén cac trinh déy.
- Cho phép Hin thi ngay céng thc mjt cachdep mit.
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- Truyén tai y nghia toan ¢ cho cac pin mém tinh toan.
> Nhugc diém
- CAu trdc khéng ngn gon nhr Tex.
-Can c6 cbng g san thao than thén véi ngudi dung.
> Hién thi trén browser
-Trong $ céac trinh du§t than thén nhr Mozilla Firefox, Amaya
thi hién thi truc tiép MathML.
-Céc trinh dugt khac én phin mém hS trg nhu: cac phién bn
trugc Internet Explore cai thém MathPlayaer,lhternet Explore 6
cai JavaScript MathJax.

1.3.4. CAu tric caa MathML

Tét ca cac ky héu toanduoc dat trong cac &p thé sau:

????<math xmins="http://www.w3.0rg/1998/Math/MathiIL
<mrow>

Céc the ky higu toan hpc
</mrow>

</math>
27?7

1.3.5.Tao cdng thic toan hpc

Tiéu két chwong 1.

Chuong nayda trinh bay niing nghién ¢u t6ng quan @ biéu dién
cong thic ton loc trén may tinh dng ba trinhing ding ai thé. Théng
qua céc vi d, ching ta thy ring mdi phan mém sain thao cong thic
duogc dac ta boi cac ngdn ng danh diu khac nhau. Viay, viéc chuyén

déi tai lieu khoa hc gitta cacing dung  rat kho khin.
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Cac cong thic hién thi trén man hinh sm thio déu ¢ dang hinh
anh. Dodd, cong a tim kiém khong tié tim thhy cac cong thc nay
nhu nhitng chi van ban. Bén anh d6 ding nghién ¢u mot vai ngén
ngir danh diu dangdugc sr dung tr d6 rit ra nling uu va nhroc diém

cua tirng ngbn ng.

Nhu ciu traoddi va tim kiém tai liéu khoa fc tw nhién qua Internet
ngay cang nku. CAc tai ku dang @i 1én mang hau hét dudi dang @p
tin va cong tikc hién thi dudi dang hinhanh. Voi viéc nghién éu
nhitng tinh rng wu viét cuia ngébn ng danh diu toan ke MathML
trongdic ta cong thirc toan lc 5 1a tién dé cho visc dé xuat giai phap
bai toan @a chrong 2.D6 la xay ding mbt moi treong san thao cé 1
trg chuin MathML, mag d6 c6 thé thuc hién chic ring tim kiém cong
thirc toan k¢ va xay ang chrong trinh throng trddé chuyén doi cac
ngbn ng danh diu khac sang ngén figtanh diu MathML.
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CHUONG 2. PE XUAT Gl Al PHAP
Chuong nay 8 dé xuét giai phapdi xay drng mdt mdi tnrong san
thao van ban trongdé cé 1 trg chuin MathML dac ta cho cong thic
toan lpc. O mai trong san thao nay n@oi sir dung c6 the thuc hién
chirc nang tim kém cac cong tic toan ke trong win ban. Vadé xuat
giai phap cho bai toan sao chép congcthoan fc tir phan mém sain
thao van ban nay sang pin mém san thao vin ban khac va dgia hai

rng ding trén khac nhaudvwchuén dic ta ngdn ng danh diu toan hc.

2.1. MO TA UNG DUNG

Ung dung ¢dm c¢6 haidéi tuong trong tac Wi nhau:

- Nguoi s dung : & lam nhém w san thao, hiéu chinh, xo4, sao
chép, dan &n ban va thrc hién Iénh hru trir dudi dang .html do ngoi
dungdinh Vi, tim kiém céng thic toan e trén vin ban.

- Mdi truong san thao: S cung @p mdi twong san thao, chudin luu
trir va thre hién cac énh do ngroi sir dung yéu éu.

2.2. MO HINH TONG QUAT
Trong mdi taong san thao nay, ti & dung MathML dé dic ta cong

thirc toan I’(’_I)C. - Saan thao van ban tir ban phim

- M3 hda it lidu dréi ha ma tt kv

—p Luu trir van ban duéi MathML

Nguoi sir dung

- Tim kiém céng thic
- Sao chép congi

1

1

1

1

1

| Xulyvinkano chuin MathML

:

1 N

1 - Hien thi ndi dung cong tuc trén moi teong Wel
1

Hinh 2. 1. M6 hinhdng quét éa r thong
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- (1) Nouoi dung nfap liéu tr ban phimgo cac cong tinc toan lc
trén \an ban dudi dang chin MathML haic sao chép cong i
toan hc tr nhing tai liéu dugc tao boi phan mém san thio
khac. bé lam dugc didu nay, nly vao nét cong @ trung gian
chuyén ngdn ng danh diu dic ta nay sang ngén igdanh diu
MathML theo du tric @a mai tiwong san thao.

- (2) Luu trir va qun ly cong thic toan ke dréi dang chuin
MathML trong \an ban.

- (3) Cung dp mot cdng @ hd tro cho qua trinh tim Kim céng
thirc toan lpc trong \n ban.

- (4) Chic ning tim kém cong thirc toan ke $ phuc wu theo yéu
cau tim kiém acia ngroi ding.

2.3. PE XUAT GI Al PHAP

Ngay nay, Internet |a é mdi treong traodéi théng tin plo bién.
Cac phlrong phép d¢a trén hinhanh hin dang chém wu thé lam
phuong tién truyén ky hiéu khoa lc trén cac trang web. Tuy nhién, y
tuong sr dung hinhanh dé hién thi céng thirc toan ke c6 ndt sb nhuoc
diém nhr sau:

- Hinhanh khdng rd nét trong §¢ in an.

- Nguoi sir dung khdng th sira déi phéng chi caa cong tiic nén kho
ké thira trong véc ar dung trong cading ding khéc.

- Tai vé mot trang clira cac cong tinc toan lvc twong déi cham.

- Khéng tké thuc hién tim kiém cong thirc trén hinkanh dugc.

Tur thuc trang trén, toi xindé xuat giai phap & dung mdt chuan dé
luu trir Ndi dung, ho Mdt moi truong san thao Web Brower va céch
quan ly, tim kiém cong thic toan fc trén mai teong nay.

2.3.1.Tiéu chuan lwu tri¥ ndi dung
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MathML la mpt tiéu chidn mo rong aia XML dé biéu dién cac ky
hiéu va cong thc toan e, dodo cé tté dugc nhing bén trong XML.
Dé md # qua trinh ki trir n6i dungdén hién thi cong thirc toan ke toi
xin dua ra md hinh tinc hién nhr sau:

- Co s dir liéu XHTML va MathML duoc tao ra va tru trir & mot hé
théng may cl naodo.

- B cong @ nhitng ky hidu toan hc duoc tao ra la g két hop gira
cau trac HTML va ngén ng danh diu toan kac MathML.

- Trén trinh du§t WebBrowser, ngoi st dung c6 ti¢ thuc hién cac
thao tac4o, chinh sra va hén thi noi dung tr hé théng may ch.

XHTML
+

MathML

database

Retured Mathematic

MathML Tool S
code [ \

Hinh 2. 2. K théng hru trir ndi dung

2.3.2.Hé théng san thao
2.3.3.Giai phap quan ly, tim kiém céng thic toan hpc
2.3.3.1. Giai phap quin ly céng thic toan tvc

Phin mém Amaya qan ly noi dung dréi dang hinh cayt rd rang,
cac du tric bng vao nhau. Amaya 4o ly cac tik cia XHTML va

MathML mét cach cé &u truc.
Vi du mot cong thirc toan lyc, _ -b++b®-4ac trong mdi torong
2a
Amayadugc dinh ngha cac tab ninsau:
<math xmins="http://www.w3.0rg/1998/Math/MathML">
<mi>x</mi>
<mo>=</mo>
<mfrac>
<mrow>
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<mo>&#x2212;</mo>
<mi>b</mi>
<mo>+</mo>
<msqrt>
<msup>
<mi>b</mi>
<mn>2</mn>
</msup>
<mo>&#x2212;</mo>
<mn>4</mn>
<msup>
<mi>ac</mi>
</msup>
</msqrt>
</mrow>
<mrow>
<mn>2</mn>
<mi>a</mi>
</mrow>
</mfrac>
</math>

2.3.3.2. Gigi phap tim kém cong thic toan tvc
- Bai toan da gidi phap tim kém
% Bai toan so riu chinh xacvéi viéc so nau chinh xac ta co é
dat ra yéu au bai toan nh sau:
Cho xau riu Pdo dai m (P = P1P2 ... Pm +IR ky tr) va van ban
T do dain (T=T1T2 ... Tn—Ta ky tr). Tim #t ca cac \ tri xuét hién
cia miu P trong xau T.
% Bai toan so niu xap X
Tim kiém xap xi 1a bai toan tims xuat hién cia mjt mau trong \&n
ban, trongdd ar “khop” gitra mhu va xuit hién cia nd co th chip nhan
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“k 161" (k 1a mot giéi han cho tudc). CO the ké ra mbt vai kiéu “14i”,
nhu nhitng 16i danh may haydi chinh & trong ¢ théng trich rat thong
tin,... Vi trong cac B thdng tin hpc kho c6 th tranhduoc cac “bi” nén
van dé tim kiém xap xi cang to nén quan tmg.

Bai toandugc phéat béu: Cho xau riu Pd6 dai m va vn ban T do
dai n. Xaadinh do tuong tr gitra hai xau P va T.

Bai toan trén ching ta coéthiua v tim xau con chung dai ah
(hay khic con chung dai fif;: Mot xau w 1a xau con hay khic con
(substring or factor)i@ xau T &u T = uwv (Xau u, v cé thréng). Xau
w la khic con chungua hai xau P, T éu w ddng thyi 1a khic con da
P va T. Khuc con chung dai sttrcaa hai xau P va T.

Input: Mau Pdo dai m; wan ban T d6 dai n
Output: - Khic con chung dai attgira P va T
- Vi tri chubi mau Substr trong T

- Chirc ndng tim kiém trong Amaya

% Chitc ning tim kém chuwi trong Amaya
Amaya c6 th tim kiém nhing ky héu dic biét nhr diu cin, tich
phan, chsd,... nhung khéng th tim tryc tiép trén &a $ hién thi caa
ing ding Amaya ma tim qua ma nguXHTML. Va khi tim thiy, noi
dung trén ¢a $ hién thi khongdugc ddi mau gbng nhr tim kiém
théng throng ma chdinh vi con t6 dau dong @a roi dung tim thy. Vi
du minh hpa:

x:xtilde | &

x":x to the (power) mi

X, xi/x sul V\/; (square) root x / the| | ¥ lanore case

> 0 the
= | o
Res

4. Linear aly

Il 1l : the nj

Hinh 2. 5. Tim km ky tr a va tim kém ky hiéu cin bic hai
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% Pé xuat huong tim kém céac ky hiu toan e trong Amaya
Theo hinh 2.5, ta fly trinh duyt Amaya c6 s dong by gitta ma
ngwn va rdi dung hén thi. Bidu nay cé ngta la khi lam véc trén ma
ngudn tai vi tri nao thi tréna $ hién thi s5 duoc thuc thi tai vi tri do,
va ngroc lai. Tir phan tich trén, aing minh &ng chic nang tim kém
cac chiéi trong Amayaduoc hd trg 1énh thaydéi mau khi chdi duoc
tim thay.

Toi xin dé& xuat bd sung thém alc nang chugn déi mau trén man
hinh hén thi khi tim kiém cac ky héu toan lhc dic biét trong ma
ngwn. Ma ngén my Amaya sau khi biénidh c6dén 11.474 4p tin,
trongdo tp tin “HTMLactions.€ quan ly sr turong quan dia ni dung
hién thi va ma ngon. Trong &p tin nay clta ham Yoid
SynchronizeSourceView (NotifyElement *eyegiip ching ta cé th
thuc hién viéc chuyén d6i mauddi véi cac ky héu dac biét. Sauday l1a
mot doan ma trong hanvoid SynchronizeSourceView (NotifyElement
*even)” chira i dung I sung.

* record the highlighted elemetitt

HighlightDocument = otherDoc;

HighlightElement = otherEl;

nghLightAttribute = attr;

/* neéu nhirng element nao khong phi la text thi s select
nhitng elementd6 — Chirc ning nay dungdoi mau nhirng ky
hiéu toan hoc va laai tr ir nhitng thé 1a Text*/
if (TtaGetTextLength(otherEl) <= 0)
TtaSelectElement(otherDoc, otherEl);

2.3.4.Giai phap sr dung ClipBoard sao chép cbng tixc toan hoc

2.3.4.1. Lam c wi ClipBoard trong OpenOpenOffice.Org
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2.3.4.2. Lam c wi cong thic trén Amaya

Amaya la nét trinh duyét Web, vi \dy moi dit liéu dugc tao ra phii
tuan thi theodinh cang aia mbt trang XHTML. Amaya Bt dau nhr 1a
mot trinh bién 4p HTML + CSS saw6 ho tro XML, MathML va SVG
(Scalable Vector Graphics). SVG twitiéu chidn mo duoc quan i boi
t6 chic W3C, la not ngbn ng danh diu thuse XML dung chotng
dung trén céac trang g d¢é miéu & cac hinhanh d6 hoa véc b hai

chiéu tinh vadong.

Amaya co ki niang tr sinh tie khi sao chép i liéu dang chibi tur
rng ding khac vao trinh déy nhung khéng th tu sinh ra cac thSVG
khi sao chépiliéu hinhanh.

2.3.4.3.Pé xuit gidi phap sao chép cong tit tir OpenOffice.Org
sang trinh duyt Amaya

Trong OpenOffice.Org Writer cédhro chirc ning Save Copy As —
dungdé luu cong thirc thanh 4p tin moi dang .mml. Tp tin nay clia
céac thé cia ngdn ng danh du MathML trong tng wi cong thic vira

ghi. Nheng ciu triicdoan ma khéng phudp véi quy dinh aia Amaya.

Sao chép Din
Vinbin [ Clipboard J { Clipboard \i‘
X ly . [ Xl

Kiém tra dinh dang }»7_{ Chuyén sang MathML

< Chuomg inh thimg s >
I Amaya

OpenOffice.Org Writer

Hinh 2.7. $ d6 qua trinh chu§n ddi dir liéu trong ClipBoard
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% Thuit toan chuyn dsi tir ngdn ng danh diu trong
OpenOffice.Org Math thanh ngén sgfanh diu MathML theo
cau trac Amaya
- Y tuéng: Thifit toan thic hién chuyén déi dir liéu chibi tir ngén
ngit danh diu OpenOffice sang ngdn aiglanh diu MathML theodinh
dang ciu tric @ia Amaya.
+ Dir liéu dau vao: Ngén ng danh diu dac ta cong thic cin
bac hai trong OpenOffice.Org.
+ Dir liéu dau ra: Ngon ng danh diu dic t cin bac hai theo
MathML, dinh cang theo &u tric cia Amaya.
- Caidat thuat toan:

Theo nic dinh thi khi ching ta it hién thao tac sao chép oirdir
liéu € duoc luu vao ClipBoard ga ¢ théng. Ung ding throng trd
Math Clipboard Converterday dir liéu tir ClipBoard ting knh “instr
:= Clipboard.AsText;”, sadé xu ly theo & d6 thuat toandé chuyén
d6i ngbn ngi danh diu trong OpenOffice.Org Math sang ngéniing
danh diu MathML theo &u tric Amaya. Sau khi tlt hién xong véc
chuyén déi, dir liéu cudi cung € luu lai vao ClipBoard éa ¢ théng
bang knh “Clipboard.AsText :=convert(instr);”

Tiéu két chuong 2.

Amaya |a nét prin mém ma ngdn mo, mién phidugc bién dch
trong mdi toong Microsoft Visual C++ 6.0 trén éhdiéu hanh
Windows. Clrong nayda dé xuat méi tnrong san thao cong thirc toan
hoc Amaya i chuain MathML. Trén trinh dugt Amaya, chang ta c6
thé thuc hién chic nang tim kém cac ky héu toan lc théng qua ma
ngwn. Nhrng chic nang tim kém nay ch dinh vi con t6 tai dong \an
ban trén é:a man hinh ki thi khi tim thiy.
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Vi ly do trén, tdidé xuat giai phap & sung thém alrc rang d6i mau
céac ky héu toan hc cho clirc ning tim kém giéng nhr tim kiém chibi

trong van kan.

Bén anh do téi aing dé xuat giai phap sao chép ngdninganh diu
dac ta cong thirc toan ke trongung ding OpenOffice.Org Math sang
ngdn ng danh du dic ta cong thiic toan ke MathML theo éu tric

cua Amaya thdéng qua Clipboard.
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CHUONG 3. TRIEN KHAI UNG DUNG
Tur giai phap @a chrong 2, clrong nay § trinh bay i dung bién
dich Amaya. Kt qua thir nghiém bd sungdoan ma Enh vao ma ngin
md Amaya i chirc ning d6i mau céng thic toan hc khi tim thiy va
sao chép cébng fic toan hc tr ngdn ng danh du trong

OpenOffice.Org Math sang ngéninganh diu MathML theo du tric
trinh duyét Amaya.

3.1. XAY DUNG MOI TR UONG SOAN THAO

3.2. SU DUNG TRINH DUY ET AMAYA

3.3. TiICH H QP PHAN MEM GO CONG THUC TOAN HQC
3.4. THU NGHIEM

0/

% Két qua tim kiém ky héu trong cong thic toan e
» Cobng tﬁrc\/;, Trong Amayadugc ta ngbn ng danh
dau toan lrc MathML nhr sau:

<p><math xmins="http://www.w3.0rg/1998/Math/MathM¢."
<msqrt>
<mi>x</mi>
</msqrt>

Cong thic duoc bit ddu bang the biéu thic <msqrt> va & thic te
</msqrt>, vi @y dé tim kiém biéu thic trén ching ta dhcan tim theo
thé <msqrt>. Vi & minh hpa:

x™:x to the nth rx | =

% o the (ow
[ IS ———

U : cube root (of) 1|

1/ : tourth root (o]l

_ [_confn m ] [ Do noteco we | [ comesi ]

=/

</mathe: x TG TR (Dowar) miInus n=rbs

193 <=p><sp>

Hinh 3. 8. Tim Kim ky higu toan lrc \/_
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> Cong thicx™", Trong Amayaduoc ta ngébn ng danh
dau toan lrc MathML nhr sau:

<p><math xmins="http://www.w3.0rg/1998/Math/MathM¢."
<msup>
<mi>x</mi>
<mrow>
<mMo>&#x2212;</mo>
<mi>n</mi>
</mrow>
</msup>
</math>

Cong thic duoc bit dau bing the biéu thac <msup> va & thac the
</msup>, nbrng & day ching ta khong timéhcéng thic ma clitim ch
sb mii —n. Vi\ay dé tim kiém chi s5 trén ching ta dhcan tim theo th
<mrow>. Vi dr minh hpa:

m A emn Sraee es g S s meaae ey e aarass

T e e =S
n th

LR Sl | T

Fermraw
= [l tgnore case
xE ; x to th | 2

Replace by
WX (sguarall Replace

@) Mo replace

“) Replace on request

U~ : cube rd) | Automatic replacs

! In the whole document

=o=</|| ] o) |t

L })

=p><=math xmilns="hLtp://wWww.w3.0rg,/1l998/Matl
=msup=>=

LD235 =mi=x-=/mi=

L9296 =M OwW=

Hinh 3. 9. Tim Kdm chi sb trong toan hc

«» Giao dién la mjt trinh duyt Web
% Két qua sao chép cong tht toan e

Chuong trinh throng trd Math Clipboard Convertdang théng bao
da tim thy dir liéu chibi va thec hién chuyén ddi dir liéu. Hinh 3.13,
khung bén trai l1a ngdn mgdanh diu céng tiic toan ke 5x +2
trong OpenOffice.Org Math va khung bénaptican ma céduoc bang
lénh dan i Clipboard va Hin thi cong thirc twong ang Wi ma knh.
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[5x +2

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Tran
“http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-tra
<html xmlns="http://www.w3.0rg/1999/xhtml">
5 <head>
3 <meta http-equiv="content-type"
7 content="application/xhtml+xml; charset=iso-885
<title>New3</title>
E <meta name="generatpr" content="Amaya, see http
10 </head>

<body>
<math xmlns="http://www.w3.0rq/1998/Math/MathML">
4 <msqrt>
15 <mn>5</mn>
16 <misx</mi>
17 <mo=+</mo>
18 <mn>2</mn>
19 </msqrt>
20 </math>
21 </body>
</html>

Hinh 3. 12. Kt qua ciia chrong trinh chugn dbi Math Clipboard
Converted

Tiéu két chwong 3

Trong chrong nay, t6ida trinh bay ai dung kén thic aia tng
dung Amaya va nting yéudiéu kién thiét dé bién dch ma ngén mo
nay. Toi ding d4 giai quyét duoc nhiing gii phapdé xuat caa chrong 2
dugc minh hpa king cac kt qua thong qua hinénh thr nghiém.

Giai phéap thir nhit 1a d6i mau cac ky Hu toan ke khi thrc hién
chic nang tim kém cong thic todn ke cho toan & ban trén moi
truong Amaya.

Giai phap thr hai la xay dng chrong trinh throng trd Math
ClipBoard Converter cly trén mdi teong windows. Chong trinh co
chirc nang chuyén doi dir liéu tir ngdn ng danh du OpenOffice.Org
Math sang ngén rigdanh diu MathML theo &u tric dia Amaya. Tuy
nhién, pin mém ang ding nay ch s dung cho ndt vai truong hop

thé nén cony mirc do trinh dén.
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KET LUAN

Vi téc d6 phét trén manh e caa Internet, nhudu traoddi tai liu
khoa lc qua nang ngay cang giaahg manh me. Theo tlong ké @a
Internet World Stats khi trc hién hoc tap, nghién é¢u thi con ngoi da
chi phi khang 90% thi gian cho cong tac tim &in, phan tich vadng
hop cac tai Bu hién co6 [14]. Dodd, nhu éu tim kiém cong tlic trong
céac tai leu khoa hc trén méi teong Web 1a it 16n. Viéc nghién é¢u
mot cbng @ san thao cbng thirc, sao chép cbng tth giita cacung
dung va tim kém cong ttirc 1a ft can thiét. Biéu nay c6 y ngta cao &

vé mit khoa hoc 1an thuc tién.

Vé mat ly thuyét, trong qué trinh trc hién dé tai toi da nghién ¢u
cac mbi trong va cbng ¢ san thao cong thirc toan ke dang sr dung
hién nay. Tr d6 phan tich thc trang va kho kbn déi véi nguoi sir
dung. Noi dung chinh tirc hién 1a tim héu ngén ng danh du
MathML, bién dch thanh céng ma ngn my dé saan thio cong thic
hoc king ngén ng danh diu MathML, tim kém cong thic toan hc
trén moi trong nay va sao chép congrthtir mot ngdn ng danh diu
OpenOffice.Org Math sang ngéniniylathML theodinh chng aiaing
dung Amaya.

Vé mat ung ding, da bién dch thanh céng trinh déy Web gidp
san thio cong thic toan ke bing ngdn ng danh du MathML. B5
sung clic nang tim kém vao trinh dug§t va xay ding mbt ang ding
thuong tra dé sao chép cobng dlt toan hc tr wng ding
OpenOffice.Org Math sang trinh dityAmaya.
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Tuy nhién,iing ding trén ch sir dung cho toong hyp ar thé nén
con & mic do trinh dén. Trinh dugt Amaya la tn dé cho vic xay
dung he théng san thao va tim kém coéng thic theo chan MathML

trén moi tirong Web trongutong lai.

Dya vao cac & qua nay, téi § nghién ¢u thémdé hoan thén hon
cho céc trong hpp con hi caatng ding. Hrong nghién 6u tiép theo,
la xay drng not kho di liéu luu trir cac \an ban khoa ke va nét bo
tim kiém duoc luu trir trén cac may ahhé thong. Tat ca cacung ding
nay déu luu trir trén cac may ahcua ke théng va trong tac i nhau
dua trén gn tang HTTP.
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