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MOT PHUONG PHAP XAY DUNG HE SOAN THAO
VA PHAN TiCH cONG THUC TOAN HOC

TRAN DINH KHANG, HOANG KIfiM

M3 PAU

Sy phdt tridn trong linh vye tin hoc dem lpi cho mdy tinh nhitng khd ndng mé&i md mét
trong nhirng hwéng nghién ciu trong thoi gian ghn ddy 13 x8y dyng cdc h§ trg gidp gido dyc vi
ddo tgo, bao gdm vige soan thdo cdc bAi tokn mét céch ty nhidn céing nhw 1§p lufin, tinh todn
théng minh.

Dé&i twgng st dyng cde h§ niy vt réng rii, tir hoc sinh phd théng téi sinh vién dai hoe, ti
cde ki sw, nhn vién ky thufit t&i cde nhd nghién cdu, Khi xt Iy mét bidu thite todn hoic phie
tap, ngudi st dyng thay vi viét mét chwong trinh tinh todn, cé thd sogn thdo cdng thic dé vao
mdy, vd ngay 1§p tiéc nhin dwge kit qud. Ngudi ta con cé thd nhin dwec cdc chl din dé gidi cde
bdi todn, cling nhw vé d8 thj, gidi phwong trinh, th8ng ké, xdp i ham,... C6 thé ké ra diy tén
m§t 88 sdn ph&m 1Am theo hwéng ndy nhw DERIVE, MATHCAD, véi nhiing khcl niing tfnh todn,
gidi phwong trinh, v& d8 thi 2 - 3 chidu, tinh dgo ham, tfch phan,...

J che h§ trén, vige soan thdo cdng thirc phdi tudn theo mét khudn miu nhét dinh, Bai bdo
ndy sé trinh bdy mét phwong phdp soan thdo cdng thic tw nhién hon lam cdng cy cho nhidu dng
dyng tiép theo.

Phlin dBu tién cda bdi gidi thigu phwong phép soan thio céng thive todn hec, ti€p theo trinh
bdy thudt todn chuyén déi céng thirc sogn thdo v8 bidu thie dang thi tyc va phiin cudi chng 13
mét vai suy nghi vd hwéng phat trién cda hé,

1. PHUONG PHAP SOAN THAO CONG THUC TREN MAY TINH

V& 256 ky tw mi ASCII cho ch& d§ man hinh v&n bdn hgn ché rit nhisu cho vifc sogn thdo
céc cdng thirc todn hoc, trong khi 46 ki thuft d8 hoa trén mdy tinh ngdy cing phét tridn. Céch
gogn thdo duéi dy s st dung ché d§ db hoa dé thd hign cdng thirc trén man hinh.

Mgt céng thic cé thd chia thanh cde ky higu v cdc xfu ky ty. C6 cdc ky higu nhe dfu
sigma, ciin thirc, tich phén, dgo ham, dwdng thing, mé déng ngofic,... Céc k¢ higu ndy cé thé
duge dinh nghia bdi mét cda &8 hinh chir nhit cho phép ngudi st dung vé né theo céc kich ¢&
khéc nhau,

Céc ky higu lwu dwéi dang xfu *\n, z;,y), 22, y2", trong 46
n =2 cho duwdng thing
n =3 cho cin thte (/)
n = 4 cho Sigma (T°)
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n = 5§ cho tich phén (f), ..
véi (71, ¥1) 12 ton A didm trén trdi vd (22, ya) 18 toa dd ditm dwéi phdi cda cira 88 chira ky higu.

Céc xAu ky tw dwege lwu trong * \ 1,2,y text” trong dé (z,y,) 13 toa dd diém trén tréi
cla x8u text.

Vi dy. Biéu thic
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va lwu trong xfu
"\ 1,32,82,a + 1\ 2,24,44,04,44,\1,32,48,b + 1\ 1,72,40, +
\4,88,32,112,56\ 1,88,64,1 = 1\ 1,96,16,n \ 1,120,40,a (1.2)
\1,128,32,2\ 1,128,48,:”

Lwu ¥ rdng & vi dy ndy, bidu thitc dwge soan thdo khd ngay ngdn trong khi cée cla s8¢
thé x& dich & céc vj trf vd kich ¢& khdc nhau,

Céch bidu di¥n niy gitp cho viéc sogn thio céng thitc dep, hidn thi nhanh trén man hinh vi
cé thd xéa stra d& ding. D& v& médt ky higu, trwée hét phdi djnh nghia cita 88 chia né, rdi v& ky
higu 44 1&n man hinh v ndi xfu bidu din k¢ hidu vdo xfu bidu thite. D& xéa, sita, djch chuyén
ce k¢ higu vA xfu ky ty, cin phdi dwa con trd vé vj trl nhin biét chiing rdi thyc hign cée chike
n&ng twong ¥ng trén min hinh vi trong x4u bifu thic. Twong ty nhw vy, ¢ thé thye hién ¢de
phép todn sao chép, phéng to, thu nhé,...

Sau day 14 thi tye minh hea bing ngdn ngir C vé mét dfu sigma trong civa 88 (21, y1, 22, ¥a):
dd dwgc djnh nghia:



draw - sigma (int z;, int y;, int =g, int va)

{
move to (ﬂs yl)i
line to (z1,41);
line to (23, (v1 + va)/2);
line to (21, ya);
line to (z2,y3);
}

Han ché cda phwong phép soan thdo ndy 1A nhiing khé khin trong viéc nhin dang céng
thirc, dwa vé bidu thic dang thi tyc ma ta sé ban dén & phin 2.

2. TU DONG PHAN TICH VE MOT
BIfU THUC DANG THU TyC

Ta hdy quay lpi véi vf dy & phlin 1, vin dé& dft ra 1A Iam céich ndo dd bidn d8i xau (1.2)
thanh mét bidu thie kidu nhw

“la+1)/(b+ 1) + sigma (i = 1_n, a_is2)" (2.1)
dé thye hign cdc phép tfnh todn, rat gon tiép theo,

Nhitng théng tin chi yéu ¢é thé dya vio la:
a. Toa d¢ cha cde ky higu va xiu ky ty

Vidy mgt xau s& ndm trong dfu clin néu nhw ciba 58 gidi han cda né nkm trong cika 58 cila
cin thire. Ta tam qui wéc sy phu thude cda cde ky hiéu bing cde yid trf sau

Céc xfu ndm trong ving 1 ¢6 thé 1a
chi &8 trén hofc mi cila text, cde
x8u nldm trong viing 2 13 ¢l s8 dwéi.

Text

il

Cédc xAu ndm trong ving 3 sé thude vé
88 bj chia va viing 4 thudc v¥ 88 chia.

o

Cdc xfu trong viing 5 va 6 1
bidn chay, trong viing 7 1A bidu
thite cda sigma

M
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Tuy nhidn, vige xdc dinii cde eiva 88 phy thude s& gip nhidu khé khin néu khéng xét dén
ce yéu t8 tifp. VI du rdt khé xde dinh cin phii cla cde ving 1, 2, 7, cfin trén cda 1, 3, 6 vd cfn
duwéi cia 2, 4, 5,... hofc trong xfu

by | ('.@.2)

“" thude vd chl 88 dwéi cda “a” trong khi s phy thugc cda “6” 14 chl 83 trén cda “” lai khéng
diing.

b, Tryc ngang ctia biéu thite

M&i xfu bidu thic déu ndm trén mét tryc ngang, qua dé cé thé xdc djinh cfn phdi cla cde
viing phu thude. VI dy & xiu (2.2), cta 88 chl 58 dudi cla xiu “a” khéng thd vugt qud cfn trai
cla “b" duge, :

Hole trong xfu

’,‘%ﬁ +¢

d

(2.9)

viing “s8 chia” cda phép chia “a+ 1" cho “b+ 1" khéng thé virgt qué cfn trén cla dwimg thing
dai hon thé hign phép chia cda todn ba bitu thire nm trén cho “d".

¢. Cii phdp cha bidu thire dang thi tyc

D6 1a chic tinh chift d¥c bigt nhw t8ng #8 ngofic mé phai bling tdng s8 ngolic déng, hokc mft
tinh phin sé két thic blng “d” nhw “dz”, “dy”, “dt”, “dul”, ...

d. Tinh lién thoéng cha cde ky hidu va xiu ky ty

Gei P 1d ma trin phy thude cda céie phlin ti trong mét bidu thie,-thl Pr; sé 1A gid tri,’c\ln
sw phy thudc xau thiv 5 vio xfu thiv &, P;; = 0 ¢6 nghia 1d khéng ¢é sy phy thuge ndo. )

Cé thé bidu dién tinh lién théng nhu sau:

Néu Pj #0vh Py #0thl Py = Py (2.4)

J trong xAu (2.2) cé
P(M“!l' “1:") - 2
P(H“ﬂ, ub”) = 1
P(Hb”l IIJ'”) = 2
P(“an’ “bll) = q
P(“i”, Iljﬂ) =0...
nhe vy P(“a”,%") # 0, P(%",“b") # 0, trong khi P(“a”,“}") = 0 # 2 = P(“a",“") 'khﬁng
théa min tinh lién théng., Nguyén nhin do P(“",“b") = 1 14 khéng diing, cin phdi sa lgi = 0,
e. Cdc yéu (3 khéc b
C6 nhifng cdch viét théng dung nhu log,b 1d mét him 8 hofic sin®z phai chuyén vé dang
“sin(z)~2",...

Tir nhitng phén tich trén, di ¢6 thé xiy dyng mét ma trin phu thude cho bidu thie (1.1):
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a+1 - b1 + r i=1 n a i ?

(25)
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Thuft todn tinh x&u bifu thirc kit qud td ma trin phy thude ¢6 thd dwge mé t4 theo ngén
ngit hinh thic nhu sau:
/* Thd tye (2.6) */
k=1 /* Dit che gid trj ban dhu */
= {1,2,..,n} /* véinld ¢8 cdc phlin tik ¥/
RES = “A!»
While (k > 0) {
For(i=1;i<ki++){
Tir t§p A’ tinh ra xAu két qud tam theri RESULT!
/* 8& dwge trinh biy rd hon & dusi */
Thay thé xau RESULT' vao A’ trong RES

} /* két thic vong l§p For, */

k=0

Tinh xem trong RES con cé tdp con ndo khéug dd néing gid trj cla k v gén vho A¥
} /* K&t thic vong 1§p While */

RES 14 x&u két quad.
/* Ké thic thd tyc (2.6) ¥/

Tiép theo Ia thd tyc mé td qud trinh tinh todn mgt xau két qud r.guu théi RESULTY tiv t#p
con A':
/* Thi tye (2.7) */
Chia A’ thanh céc tdp con By, ..., B, klidng phy thuge nhau (2, € By, ji1 € By = Py, = 0)
For (j=1; 7 <m; j++) {
Trong B, tim phin td PIVO'T ¢ nhidu phin t khdc phy thude vdo nhét
Kh&i phyc x8u két qud twong dng Result; dya vdo kidu cda phin t PIVOT

} /* Ké thic vong I§p For */
S4p x&p cc xAu Resulty,..., Reult,, theo ton A3 ti¥ trdi sang phdi dé két néi lpi thanh xin
RESULTY '

/* Kéb thic thd tyc (2.7) */
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VE bAn chft, thi tye (2.6) va (2.7) gép lai thinh mGt bii todn d§ qui tinh todn trén mét
chy bidu thie. VIdutd ma trfn phy thude (2.8) cb cly bidu thive sau:
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Sau m8i Mn thye hign cde 1gnh trong vong Wp While cda thil tye (2.6), cly bidu thic a8
dwge phin tich sdu hon mt miie:
Gid tj ban din: RES = “A% k=1, 4" = {1,2,8,4,5,6,7,8,9,10}
M 1t RIS = A 4 A%, k=2, A = {1,2,8), A? = {5,6,7,8,9,10}
Mo 20 RES = ¥(a + 1)/(b+ 1) + sigma ({ = Ln, A1), k=1, Al = {8,9,10}
Mic 3t RES = “(a+ 1)/(b + 1) + ¢igma (i = 1_n, a_1~2)" , k=0

3, KI¥P LUAN

Phuwong phép dwee trinh bhy & plthn 2 6 thd chia 1am hai cdng doan chinh 1A xy dyng ma
trn phy thuge va khéi phye xfu bidu thire, trong d6 vige tinh xbu két qud A& dwge md phéng
bing madt thuft todn chinh xde, VI viy 8 tin iy cha i gidi 8& dwge xdc dinh dya trén ma trin’
phy thuée, tie 13 phy thude chi ydu vio toa 4§ ¢la cde xfu kY ty va k¢ hidu, hay néi ding hon
1a phy thude vo qué trinh sogn thdo,

06 thé cai diy 1A mdt phlin eda bhi tofn nhin dang céng thire todn hec, trong a4 phlin cdn
It cda bAi todn nay 1A bign d8i mdt trang Anh duge quét vao tir thiét bj doc thanh xfu dang sopn
thdo dwge trink by & phiin 1,

Tir 44 cé thd mé ra nhitng hwéng tng dyng méi trong qué trinh ty dong phén tch gidi bAl
terkn holfe tro gldp tinh todn théng minb, gidi bhi todn theo vét vd khdm phé ra nhitng cbng thie
méi,

Nhén ngdy 24-4-1990
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