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1-MJ DAU

Trf tud nhén tao hién nay dang I ngAnh khoa hoc dwege quan tim vA phét trién mgnh, M6t
trong cdc vin d8 mad khoa hoc trf tu§ nhén tao (TTNT) dang t8p trung nghién ctu ld x&y dyng
vh hodn thién cdc h§ TTNT cé khd ning gidi quyét dwge cde nhifm vy & méc A9 trf tu§ ngdy
cang cao. Trong qué trinh gidi quy€t vin dé néu trén, moét 83 If thuydt va ki thuft méi d& hinh
thanh vd phét trién, d¥c biét 1a If thuyd gidi quydt véin dé vA cdc ki thuft suy didn théng minh,
Chwong trinh GPS (General Problem Solving) do Newel, Scw vi Simon x8y dyng n¥m 1960, sau
dé Ennest, Newel hoAn thién n¥m 1969 1A nhiing chwong trinh cé khd n¥ng gidi céc ciu 48 v
thyc hign dwge suy lufn théng thudng. Ngodi ra mét 88 hé héi ddp théng minh nhe SIR, AQ2,
QA3 ... cling d& lwu trir dwge mét khéi lwrgng 16n cde sy kign va trd 1 dwge nhitng ciu héi cin
phén tich vi suy din ti nhitng sy kién ndy.

Xét theo quan diém tin hoc, moi chwong trinh TTNT déu phdi dya trén mét lwge 4% bidu
di&n kién thée ndo d6. Dén nay, cde phwong phép bidu didn kién thic hay dwgc stk dyng dyra trén
chc vj tir cp 1, cdc hd lult d&n, mang ngir nghia cfu tric khung (frame) v.v... Trong dé mang
ngir nghia di td ra cé nhitu loi di€m trong viée bidu difn kién thic.

M8t cdch hinh thirc, mang ngi nghia cé thé bidu dién bii clp (X, F), véi
X = {zy,29,..., 20}
1A danh sdch cdc d8i twgng (cde dinh), vd
F = {Fz,, Fzy, .., Fz,}
véi
Fz; = {zj|ziRz; vd R € K}
trong dé K 12 t4p céc quan h§ x4c djnh trén mang ngir nghia (X, F).

Quan h§ R(z1,%a,...,2n) ¢ hang m néu xdc djnh dwge m phy thude haim vao (n — m) bién
(thude tfnh) con lagi:
Y = fh(zh 7 TR =l=|l|-m} y k=172.,m
(kh8ng mft tinh t8ng quét ta cé thé coi m bién cudi 1 him cda (n — m) bién diu,

Ung dung If thuydt mang ngit nghia ching t8i di thi nghidm xay dyng h§ TUTOR EUCLIDE
trg gidp gidi bai todn hinh hoc phing.
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11 - BIEU DIEN TRI THOC HINH HQC VA C0 CcHE
GIAI BAI TOAN TRONG TUTOR EUCLIDE

TUTOR EUCLIDE 1A m$t h§ mém dwee thidt k€ dya trén nhitng nguyén If cda TTNT két
hgp véi cdc ki thuft dB hoa tién tifn djnh hwéng vio vide gidi ty d8ng vA trg gidp ngudi hoc vi
day hinh hoc phing so cdp. H¢ bao g8m 3 phin h§:
- Phin h§ ANALYS (phén tfch),
~ Phén h§ GRAPH (vé hinh),
- Phén hé SOLVE (gidi d8).

Trwée hét xin 48 cip dén phin hé SOLVE,

Phén h§ ndy thye chit 1d mét hg chuyén gia gidi d8 dya trén co sé tri thive bidu didn theo

mang ngf nghia. Cédc dinh clda mang twong tng véi cée yéu t8 cda tam gide 1a;

8 géc A, B, C;

8 canh \ing véi 3 géc 1A a, b, ¢;

3 dwdng cao ng véi 3 canh 14 hg, hy, ho;

3 dwémng phén gidc trong dng véi cde gée 1A pa, Pby Po;

8 dwdng trung tuyén #ng véi 3 canh 1a my, my, m,;

Bén kinh R dwdng trodn ngoai tiép tam gidc ABC;

Bén kinh r dwdng trdn néi tidp tam gidc ABC;

Chu vi p cda tam gide ABC.

Céc yu t8 ké trén dwoc t8 chirc thAnh m§t mang ngik nghia ¢6 19 dinh, Céc cung phin dnh
mdi quan h§ giira céc dinh cia mang 14 cc cdng thikc, céc h§ thirc lwgng trong tam gide bidu thi
méi quan h§ gitka cdc canh, cde dwdng va _cic géc cda tam gide nhu:

1
L] S = Eaah“

(Dign tich bing ddy nhén chidu cao chia d8i)

a b ¢

sinA  einB sinC R

(Djnh 1y hdm 8 sin)
va nhidu c8ng thitc khéc.
Theo ly thuyft mang ngir nghia d& trinh bay & trén th

X = {31;5:; '"1310}
F= {FanFsu'"p Fo,} véi
Fy, = {zy|ziRz; vA R € K}

trong 46 K 1a t&p khodng glin 200 c8ng thic va cc h§ thirc lwong bidu difn méi quan hé giira céc
dinh cla mang. Hon nira m8i cdng thtrc cda K thyc chélt 1a cdc hdm cé 3, 4 ho¥c 5 bién.
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Th{ dy:
S — 4a.hy = 0 (hdm 3 bién)
a? — (b3 + ¢?) + 2bccos A = 0 (hdm 4 bién)
S —p(p—a)(p - b)(p— ¢) = 0 véip = (a+b-+c)/2 (ham 5 bién),

Trong céc hdm ¢é n bién (n = 8, 4 holic 5) ké trén néu biét (n — 1) bién thl 88 suy ra dwec
‘bign ¢dn lai. Thi dy ta cé thd néu mdt phln céch thire t8 chitc vd hogt ddng cia mang.

A+8+¢:180° (R;)

(A) ()
Ry 2 . b R W LI T ;
() SinA " SinB (R)\ 4y - bsinAz0 SnB = 3incC (R¢)

4+b+C-P=0 (Ry) J-fchc =0 |(R;)

trong dé a, b, ¢ 1A 3 canh ela YABC, p 1A chu vi YABC, A, B, Clas géc YABC. Céc hinh chit
nhit twong wng véi cde hé thie lwgng trong tam gide.

Trong vi du trén céc cdng thitc déu cé thé din xufit mét bidn b&t k¥ nhe cde bidn con lagi
trong céng thire, Thf dy: tir Ry ta cé thé dn xullt § = (1/2)h..c, h, =28/c, ¢ =25/h.

Gid st chn gidi bAi todn sau: “Tinh dign tich tam gidc bidt canh ¢ va 2 géc A, B”,
Ta 1p céch gidi trén mang nhw sau:
+ Kfch hoat cdc dinh tng véi che tham 88 dwoe cho & d% todn (e, 4, B).

+ Cée dlnh dwee kich hoat 88 truy¥n ddng theo cde cung diin dén cdc dinh khdc. Néu dinh
1A hinh chi¥ nhit thl diéu kign dwge kich hoat s& phdi cé sy truyén déng tir (m — 1) cung trong 88
m cung lién h§ véi dinh ndy, Nhw viy qué trinh kich hoat sé dién ra theo cdc bwéc:

I)A.B-"R], Z)Rlﬂﬁé
3) &, B — R 4) Rg — b
5) A, b— Ry 6) Rg — h,
7) hy, ¢ = Ry 8) Ry — S,

T4t nhién twong tng véi qué trinh kich hoat ndy 1A céc chwong trinh con cy thé dwee tao
sinh v viéc tinh todn eé dya vio qé.c chwong trinh con dé,

Nhe& céch t8 chite nhw trén md TUTOR EUCLIDE dé gidi quyét rit hitu higu cdc bii todn
tinh todn cia chyong trinh hinh hoc phing & ph8 théng (trong dé ¢ nhiéu bai thuge logi bai khé).
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III - PHAN HE ANALYS

Dhu vdo cho phin hé ndy 12 ndi dung bAi todn hinh hoc dwee sogn thdo bing hé sogn thdo
khéc hofic ¢6 thé soan thdo nhd bg sogn thdo cda TUTOR EUCLIDE. Ngén ngir bdi todn hinh
hoc 1a ngdn ngir thdng thudng trong sdch gido khoa phd théng. Cdc diu bdi dwge dwa vho phéin
hé ndy dwéi dang chec miu co ban sau:

1. Miu chufin
a) » (D& twong hinh hoc) (kf hidu hinh hoe) { , (D8i twong hinh hoc) (kf higu hl\nh hoc) }

& dé:
- D8i twong hinh hoc 1a: didm, doan thing, dwdmg thing, géc, vdng trdn, dwdng cao, v.v...
- Kf higu hinh hoc: Céc ki hiéu hinh hoc dwge viét bing cdc chi céi in nhw: ABC, AH,
MN v.wv..
- % M6t 88 cde kf ty bat ky.
= { }: chl phin cé thé I¥p lai.

Thi du:
- Cho tam gide ABC.,
- Cho dudrng cao M N,
b)  (kf hidu hinh hoc) {, (kf higu hinh hoc) } »
1A (d8i twong hinh hoc) {, (48i tweng hinh hec) }
{ cda (d8i twong hinh hoc) (kf higu hinh hoc) {, (d8i twong hinh hoc) (kf higu hinh hec) }}.

Thi dy:
- Cho M 1A diém giita cda canh AB. '
- Cho A 1A giao diém cda cde trung tuyén BE v CF.
- Cée dwdrng thing AA', AM, AN 1A cdc dwdmg cao, trung tuyén, phin gidc cia tam
gidc ABC.

2. Méu quan hé
# (D& twgng hinh hoc) (kf hiéu hinh hoc) (quan hé) (d8i twong hinh hoc) (kf higu hinh hoc)
Thf dy:
~ Cho tani gifc ABC néi tidp trong dwdmg trodn O.

Cho diém A n&m trén dwéng thing zy.
Céc doan AA', BB', CC' cit doan thing DD’ twong tng tai B, F, G.

8. Miu phire tap
« (D8i twgng hinh hoc) (kf higu hinh hec) (quan h§) (d8i twong hinh hoc) (kf hiu hinh hec)

{ {(quan h@)... }.

Thi du:
- Cho cée difm M, N 1A céc giao diém cla dudmg thdng zy véi dwdng trdn thm O.
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- Cho diém M n&m ngodi diy cung BC.

Nhitng mfu dang trén dwge xem 14 cée quy dinh (t&t nhién khéng hé dnh huéng dén tinh
tw nhién cia phét bidu cda bai todn) d€ dwa cdc diu bai todn vao phdn h§ ANALYS. Khi céc diu
bai dwge dwa vio ANALYS 88 phin tich vd tém t&t dBu bai dwéi dang cée thd tyc (vj tir) dé sk
dung cho céc phén h§ sau (GRAPH : vé hinh vh SOLVE : gidi &8).

Trong qué trinh phin tich ndu g§p cdc chu phirc tap khdng phd bién thl h§ 88 d&i thogi véi
ngudi diing dé b8 xung thang tin cho vige hidu d8.

4. Phén hé GRAPH

Phan hé ndy chira céc thi tyc gidp cho vidc hién thi vA dyng hinh tryc tiép bing céch ding
che tén che thi tuc twong kng véi cdc thao tdc vé hinh théng thwdmg holc dyng hinh theo két
quéd phén tich & phin ANALYS. Cy thé trong phn hé ndy chia céc l§nh dyng hinh nhu: Didm,
doan thing, kéo dAi doan thdng, 1dy mot didm trén dwdng thing, chia mdt dogn thing theo ti
88 k, hai dwdng thing song song, dyng dwdmg thing qua mét diém vd vudng gée véi mét dwdmg
thing cho trwée, gino didm cda 2 dwdmg thing, didm gifka, tam gide (chn, vudng, déu) dyng cde
dwdng trong tam gide (cao, phin gide, trung tuyén, trung trye), t gidc (hinh binh hanh, hinh
thoi, hinh thang, hinh vudng, chit nhit), cic vdng trdn, cung trdn, tidp tuyén vi cdt tuyén cla
vdng tron, cing véi cdc thi tue dyng hinh khdc nhw thu hinh, phéng hinh, djch chuyén hinh.

Sau ddy xin ndu mdt vai vi dy cy thé dé ban doc hinh dung 18 cdch hogt déng cda hé.

The dy: Gid st phdi gidi bai todn sau “Cho tam gide ABC cé A = 50°, B = 70°, AH 1A
dudng cao cla tam gidc. Cho AH = 12 cm, O I tAm dudng trdn ngoai tiép, O' 1A tAm dudng
tron ndi tiép tam gide, Hiy tinh:

a) Dién tich tam gidc ABC,

b) Chu vi tam gidc ABC,

c) Dé dai r cila bén kinh dwdmg tron 0,

d) D dAi R cda bén kinh dwdng tron O,

Sau khi dwa diu bii bAi todn trén vio (dwa vdo tir ban phim) phin h§ ANALYS s& phén
tich d& bai v két qud phén tfch eda ANALYS 1A nhw sau:
TAM GIAC (4, 8,0) A
DTRON NGTIEP (0, 4, B, C)
DTRON NOI TIEP (0', 4, B,C)
DUONG CAO (4, H, A, B,C)
A=50°; B=10°
hao=12cm;p=7;8=7;r=1
GRAPH: a M [4

Phén h§ GRAPH 8& dwa vio sy phén tfch cia ANALYS d¢ hién thj hinh v& dyng tam g:ic
ABC véi céc dwdng theo cdc thl tuc dung hinh d& trinh bdy & trén.

SOLVE : thé hign két qud nhw sau.
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sin B = %‘ — g =
aln

sind = %‘* = h), = c.sin

a= ﬁ%% = hp = a.8in C

S = %a.h,.
b= y/h2 + (a+ +/c? — h3)? (ding dinh ly Pitago)
hoYfc b= \/hg + (a — +/c? — h3)3

8 = 4 (diing cong thic tinh dién tich qua 3 canh)
S=4r(atb+c)=>r= T-T%&TT

p=(a+b+e)
so DO KHOI TONG QUAT CUA HE
Nguwdi sk dyung
Problem Analyse Monitor solver Graphic
(Gidi thich d8) (Dung hinh)
Knowledge Base for Geometry solver
Co 8 tri thive cho ngudri gidi 48

Caculation problem Construction problem Locus problem
(Bai todn tinh todn) (BAi todn dyng hinh) (Bai todn quy tfch)

V - KET LUAN

TUTOR EUCLIDE 1& mét hé mém dwoc thiét ké dinh hwéng vio vife gidi ty dong va tro
gitp vic gidi todn hinh hoc so cip phuc vy cho cde myc dfch

~ Nghién ctu thé nghiém quéd trinh gidi bii todn trén mét 88 16p bii todn dife trung cda
chwong trinh ph8 théng bling cdc phwong phip cda TTNT. Tt dé rit ra cdc két qud b8 xung cho
cdc phwong phdp gidng day todn,

- Tre gidp gidi mat 8 16p bai todn tir don gidn dén phive tap nhEm néing cao n¥ing lye phén
dodn, suy difn cda hoc sinh nhe cde phiin mém sinh déng d& sl dyng.

Trong version hidn nay, co s tri thire méi chl bao gdm céde tri thite gitip cho vige gidi mét
88 16p bAi todn vE tam gide lwong, dyng hinh v diy dodn quy tfch, Hé dwee viét bing ngdn ngik
TURBOPASCAL, c6 thé chay trén che mdy XT, AT vA cé bd nhé trong t8i thidu 13 512 KB, man
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hinh mau hoc dom sdc. Version dang hodn thign s& hwéng vio gidi bdi todn vE& quy tich b8 xung
céc phiin mém giao ti€p véi ngudi st dyng, d¥c bigt 14 phlin huéng din gidi 48 va ki thuft dB hoa

linh hogt hon nita.
Nhin ngday 20 - 9 - 1991
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SUMMARY
A problem solver based on the formulas network

This paper presents a method for creating a knowledge base (formulas network), drawing
inference over this built-in base, finding and computing one/more solutions to your problem in
orienting your domains of interest: Tutor Euclide i8 the firth prototype vertion in this approach,
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ABSTRACT
To study the signal curves by the Delta method and the point cluster
A approach based on the Delta method and the point cluster of the signal curves is suggested.

This technic can be effectively applied for studying one wide class of the signal curves at the
uncertain conditions. '



