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THIET KE CAC NGON NGU MO TAVA XAY DUNG
CO SO TRI THUC CHO CAC PHAN MEM TROQ GIUP
GIAI BAI TOAN HINH HOC

NGUYEN THANH THUY

Our purpose is to present some fundamental principles for designing an inetrface language FCL and three
languages SCL, CDL and LDL and their impact on the developement of an ITS for figure correctness
verification and geometry problem proof. Besides, LDL predicates are used for expréssing almost geometry
theorems and properties in a knowledge base over which an ITS makes inference. Some experimental of ITS
are implemented in the Borland C++, version 3.1. s

1. DAT VAN DE

Cudi nhirng n¥m 70 thi truong cdc phin mém day hoc chuyén sang mét giai doan
méi nhd tng dung cac ki thuit gidi quyét nhiing van dé trong xay dung cdc hé day hoc
tro gitip kham pha (vi thé gi6i). Céc ky thuat xu ly tri thirc, dic bidt 1a cac ky thuat hé
chuyén gia cho phép xay dung mé hinh vé hoat d6éng nhéan thirc cda hoc tro va cdc chién
lugce sw pham cda ngudi thiy. Cac phan mém day hoc théng minh (PMDHTM) 14 sy hdi
tu cda nhitng nghién ciru co ban vé logic hoc, tdm 1y hoc, phuong phép gidng day, tin hoc
va d4dc biét tri tué nhan tac. Nhirng n&m 90 xuit hién cdc PMDH st dung céc ky thuit
tin hoc hién dai (da phuong tién, siéu vin bédn...) dinh huéng téi tirng ngudi hoc cu the.

Céc PMDHTM gom cac mé dun chinh sau:

e Giao dién nguoi-may

e M6 hinh hoc tro

e Céc chién lugc su pham

e Suy luin va tro gitp gidi thich kém theo mdt co s& tri thirc chira cdc tri thic

thudc céc linh vuc dang xem xét.

Qua4 trinh ching minh bai toan hinh hoc cé su giip cia may tinh bao gém cac giai

doan chinh sau: :

i) Dung hinh (cdc hé Geospecif,Carbi, Talc, Calques, Geometer’s sketpatch)
i1) Thao téc trén hinh, kham phé cac d¥c trung cda hinh (Carbi, Calques)
iii) Khai thac hinh vé d& tro gidp ching minh (DEFI)

iv) Khai thac cac dinh ly d€ tro gitip chirng minh (Mentoniezh)

v) Xay dung d5 thi 151 gidi, tao suy dién (CHYPRE)

vi) Soan thdo 161 ching minh
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Khong dinh hudng B R4t chd y dén bai

7. P ’ ~ . ’ »
ta1 bal toan cu the toan cu thé

Céc ngdn ngir mo ta:
LDL (Logical Description Language)
CLD (Classroom Description Language)
FCL (Figure Construction Language)
SCL (Student Construction Language)
déng vai trdo kha quan trong trong thiét ké cac phin mém day hoc hinh hoc. Ngudi ta

phan chia cac PMDHTM vé hinh hoc theo céc tiéu chuin

1- Cac phan mém vi thé gidi / day kem

2- Cé suy dien day dud / khong day dd

3- Co s& tri thife tinh / ddng

4- C6 thé / khong thé phat hién va sira 15i cho hoc sinh

5- Dinh huéng / khong dinh hudng t&i bai toan cu the

II. DUNG HINH VA CAC NGON NGU MO TA SCL, CDL

Sau khi doc d3u bai, hoc sinh sit dung giao dién @6 hoa dé thuc hién céc phép dung
hinh quen thudc, dua trén co s& thudce va compas. Trong s3 cic sdn pham hién cb, Carbi
duoc coi nhu mbt san pham tiéu bidu. Dic tinh co ban cda hé la cho phép hoc sinh truc
tié€p thao tdc trén cac d3i twong hinh hoc. Carbi cho phép tao cac d8i twong hinh hoc co
ban (*) (diém, dudng thing, dudng tron) va cac d8i tuong din xuit: doan thdng qua hai
diém, tam giac, duomng tron xac dinh qua tam, ban kfnh, giao diém hai h}nh, diém giira,
dudng song song, dudng trung truc, dudng vudng géc, tim dudng tron, di€m dsi xung,
dudng phan gidc (***). Nhing thao tac khac cé thé la: xic dinh vi tri diém, dit diém
trén mot ddi twong (**). Trong Carbi, m&i d8i twong hinh hoc dwoc g&n véi mot bac tu
do: cdc d6i tugng (*) (**) (***) ¢b bac tu do 2,1,0 twong Ung. o} day bac tu do duoc hidu
nhu mét kha ning di chuyén trén man hinh d3 hoa. Ngoai ra, cac d6i tugng hinh hoc ¢6
thé dugc d4t tén mot cach twomg minh, nguoc lai hé sé gin cho cac d6i twong duge xay
dung mot tén gia dinh nao dé.

Trong qué trinh dung hinh, tap cac ddi tuong va quan hé logic gitra chiing duoc
thé hién duéi dang vin ban bdng ngon nglr mo td dung hinh FCL (Figure Construction

Language). Trong FCL c6 31 ménh d& khac nhau d€ thé hién c4c phép dung hinh (4,7].
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Vi du 1: Mb ta qué trinh xay dung dudng trung truc L cda doan thing AB bing
FCL nhv sau:

A 12 mot diém nao dé6

B 13 mét ¢iém nio d6

Doan-thing [AB]

K1 dudng tron tdim A di qua B

K2 dudng tron tam B di qua A

I giao di€m cda K1 va K2

P giao di€ém cda K1 va K2 (I 1a mot di€m khéc)

L 1a dwong thing qua [ va P.

Néu chi quan tam dén quan hé logic giita cic d8i twong hinh hoc, mét s8 phat bidu
trong ngén ngit FCL s& khéng dugc thé hién trong ngén ngit SCL (Student Construction
Language). Ngén ngir SCL dung cic ki phap todn hoc d€ difn dat cic mé t4, kha gan
giii véi ngudi sir dung. Tong cong cé 27 ki phap khac nhau [4,7]. C&n chi y 14 cé nhitng

thao tdc dung hinh khong thé dién dat truc tiép sang ngdn ngir SCL.

Vi du 2: M6 t4 L dudng trung truc cia doan thing di qua A va B (ngén ngit FCL)
dwoc dién t4 thanh.

1. L!'—(AB)
Iel
I €(AB)
/Al/=/1B/

2. el
PelL
/AL/=/BI/
/AP /= /BP/

trong ngén ngtr SCL.
Cac ddi hdi d6i véi thao tac dung hinh (FCL)
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- Céc thao tac chi chdp nhan trén co s& phép dung co bdn dva vao thuéc va compass.
Céc d8i tuong phai ton tai theo nghii cé mét thi tuc x4c dinh cho phép dung hinh sau
mot s8 hitu han 1an 4p dung céc thao tdc co bdn. Ngudi ta goi 1a céch ti€p can thd tuc.

- Khéng duoc phép dung hai lan cling 1 d8i tuong.

Ngon ngir CDL duoc thiét ké sao cho gan giii véi cdc md td trong céc tai lidu sach
gido khoa. V& co badn cdc mé td trong ngdén ngit SCL tuong tw nhu trong ngén ngir CDL,

song trong mét vai trudmg hop cé thé sai khac chiit it.

Vi du 3. Hai thao tac

- Dung A nhu la trung di€m cida doan thing BC

- Dung A nhu la diém giita cda 2 di€ém B va C

tuong Ung véi cung mét méd tdA € (BC), / AB/ = /AC /

Nguoc lai, cing mét mé t3 trong CDL c6 thé dwa t&i cac phép dung khéac nhau

Vi du 4: M3 ti (AB) // (CD) khéng di dién ti mong mudn xiy dung mét hinh
thang ABCD, vi & day ngim dinh t& gidc ABDC la 15i.

A B A e

Céac d¥c di€m co ban cia ngén ngir SCL, CDL nhur sau:

- La ngdn ngir loai mé t4, cho phép difn dat cic quan hé logic gira cac d&i tuong,
ma khéng cdn quan tim téi céc thir tu dung cac d6i tuwong (déi 1ap véi ngdn ngir thd tuc
FCL) ‘

- Cho phép sir dung cic d¥c ta ki€u d8i twong khéng twdng minh

- Cho phép ngdm dinh cac ddi twong khong twdng minh

- M6 t4 chi cho phép 1 d3i twong tuong tng duy nhit (rang budc trong hinh hoc
Euclid).
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III. NGON NGU MO TA LOGIC LDL

Muc tiéu co bdn khi xy dung ngén ngit LDL 14 tao 1ap cdc céng cu mo td co sé tri
thirc trong cdc hé suy dién. Mt khac, LDL con 14 co s& d€ xac dinh nhiing thda thuan
(didactic contract) giira thiy va trd trong cic bai toan dung hinh va chirng minh. Néu
nhu cédc md t4 trong ngdn ngir SCL, CDL kha truc quan d€ ddm bdo mic d6 than thién
gilta ngudi sit dung (thiy gido va hoc sinh) vi hé thdng, thi nguoc lai cic mb t4 trong
ngdn ngir LDL nh&m muc dich thé hién céc d¥c t4 logic mdt cach hinh thic dé thuc hién
cac suy dién trén dé/. LDL la ngdn ngir vi tir cAp mot, c6 thé mé td hiu hét céc dinh 1y
va cac tinh chdt hinh hoc co ban, trén co s& dé xay dung cac CSTT khéc nhau. Trong
hé tro gitip chimg minh bai toan hinh hoc, CSTT thé hién tri thirc cda thiy, nguoc lai
trong cac hé tro gitp vé va kiém ching hinh v&, CSTT lai thé hién tri thicc gid dinh cda

hoc tro.

LDL bao gém céc vi tir chia lam hai loai:

- Céc vi tir kidu, loai cda cdc d8i twong hinh hoc

- Céc vi tir tinh chat, thé hién quan hé hinh hoc giita c4c d8i tuong.
Ching han, trong mot s6 ing dung don gidn c6 thé thiét ké cic mod tértrong LDL bao
gom 24 vi tir sau:

diem (p), duong (1), nua duo ng (h,p,l), doan (s,py, p2, 1), dg tron (c,p,d), kcach (d),
thuoc dg (p,1), thuoc nd (p,h), thuoc dn (p,s), thuoc tr (p,c), ssong (I1,1;), nguoc (ki, hz),
cung (hi, h2), ke diem (d,p1, p2), nho hon (di,d2) nua (di,d;), tong (d,dy,dz2) bang dm
(p1, p2), bang dg (di,l2), bang nd (hy, h2), bang (s, s2), bang tr (c;,c2), bang ke (d,, d2).

Vi du 5. Mb ta trong LDL cda hinh vé trong vi du 1 la:

diem (A), diem (B), doan (8), thuoc dn (A,S), thuoc dn (B,S), dg tron (Ci, 4,d;),
kc diem (d,, A, B) dg tron (Cs, B, d;), ke diem (d,, B, A), thuoc tr (I,C,), thuoc tr (P,C;),
thuoc tr (P, C;), dwong (L), thuoc dg (P,L).

- v ) ’ ~
IV. HE TRQ' GIUP KIEM TRA TINH PUNG DAN CUA HINH VE

4.1. D4t bai toin

Cé hai cach tiép cin t&i bai toan dung hinh:

- Céch tiép can thi tuc: Hoc sinh v& ra hinh (F) nio dé, sau khi doc xong d3u bai.
Sau d6 hé s& kiém tra xem hinh vé c6 théa man cdc md t4 S vé cac d8i twong c6 trong
d3u bai hay khéng. Diu nay la can thiét, vi cac quan hé giita cac d8i twong trong hinh

vé 58 la co s& d& tro gidp chimg minh dwa theo hinh vé (xem phin 5).
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- Céch ti&p can khai bdo: Trén co s& md td S (ngdn nglr CDL), hé thdng sé tuw dong
dung ra hinh F thoa mén cic tap rang budc trong S.

D€ kiém tra tinh dtng d4n cia qua trinh dung hinh, ta lam nhu sau:

S4 — . S3
LDL f ' LDL
S §? «— S'« HinhvéF
CDL ' SCL FCL
Thay ' Trd

Céc van de khéac d4t ra:
- Dich tir cac thao tdc dung hinh thanh céc phét biéu trong ngén nglr FCL
- Dich cac phat bi€u trong FCL sang ngén ngir SCL. Céc phét biéu trong SCL chia

thanh hai phén:

Phan khai bdo (+) va phan quan hé logic (++).

Cin luu y 13 khi dich chuyén cic d6i twong loai (**) nho st dung chudt, céc rang
budc (++) bat bién, dé ciing chinh la co' s& dé phat hién quy tich cia mét diém nao dé.

- Dich cdc md t3 trong SCL cda trd vd CDL cia thiy sang cac biéu thirc $3 vi §4
tuwong ung.

- X4c dinh su twong dwong giira S* va S° dua trén CSTT gid dinh vé cac tri thic
cda hoc trd GEO, nghia la:

GEO =(S* & §%). (4.1)

Phat bi€u (4.1) chi ra ring nh& s dung céc dinh lj trong GEO, xu&t phat tir $* cé thé
suy ra S® va nguoc lai.
4.2. Xay dung CSTT GEO phuc vu kiém chirmg dtng din cida hinh vé

Céc tién d8, dinh ly, tinh ch4t hinh hoc trong GEO dwoc bidu dién béi cac luat suy

dién trong LDL duéi dang chuan Horn nhuwr sau:

pi(z, ... ) Ap2(y, ) Ao Apn(z,..) = g(y,...)



& &4y pi,q 1a cic vi tir logic (xem phan 3), thda man cac diéu kién:

Al
A2

A3.

Ad.

A5,
A6.

THIET KE CAC NGON NGO+ MO TAVA XAY DUNG...

- Moi p;,q déu & dang khing dinh.

- pi,q chi chira céc bién gin véi luong tir moi, khéng chira ki hidu ham.

- Trudmg hop gip dang phi dinh —p(...) thi ta ding dang non p(--.)-
CSTT GEO chia thanh 5 modul 16m:

A. Céc tién d8, dinh 1y vé sy bing nhau cda céc d3i twong hinh hoc.

Céc &i€m dong nhit

Céac duong thing dong nhéit
Céc nira duong thing dong nhit
Céc doan thing dong nhit

Cac duong tron ddng nhat

Céc khdang cach bing nhau

B. Céc tién d%, dinh 1§ v& huéng

B1l. Trung hudéng
B2. Khac huéng

C.1.
c.2.
C.3.
CA.

D.1.
D.2.

E.1l.
E.2.
E3.
E4.

C. Céc tién déve sy thudc.

Thudc dudng thing
Thuéc nira dudng thing
Thuéc duong thing

Thuéc dudng tron

D. Céc tién d@, dinh ly vé dudng thing thing.
Song song

Vuédng goc

E. Céc tién d&, dinh ly vé khodng céch.

Nira khodng cach

Khodng céch bé hon

Khoédng cach gitra hai diém
Téng khodng cich

: 10 luit
: 5 luat
: 1 luét
: 2 luat
: 1 luat
1 4 ludt

: 7 ludt
1 1 luédt

: 4 luat
: 3 lust
: 3 luat
1 1 luat

: 5 luat
: 6 ludt

: 2 luat
: 6 luat
: 4 luat
: 2 ludt
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V. HE TRQ GIUP CHUNG MINH BAI TOAN HINH HQC LOP 9

5.1. D3t bai todn suy dién

Muc dich co ban khi xay dung cic hé tro gitp ching minh bai toan hinh hoc la:
trén co s& mé ta GT, KL va CSTT bao gdm céc dinh 1y, tinh chit hinh hoc & cip hoc
nao d6, hé sé gitip hoc sinh tim ra céch ching minh KL (vét suy dién) xudt phat tir GT.

Hai cach ti€p cén:

- Tro gidp chimg minh tung budc:

+ Khai thac tung dinh ly
+ Khai thac tirng bo phan hinh vé (huéng bai todn)

- Trg giip ching minh tron goéi.
5.2, Xay dung CSTT THEOR tro gitip chirng minh bai todn hinh hoc l6p 9

CSTT THEOR duoc phan chia theo cic chi dé sau

1, Diém thudc dudng théng - 7, Hinh binh hanh
2, Di€m thudc dudng tron 8, Hinh chit nhat
'3, Ba diém thing hang 9, Hinh thoi
4, Di€m gitra 10, Tam gidc vudng
5, Song song 11, Tam giac can
6, Vuong gbc 12, Dudng trung truc

o} gial doan thd nghiém, THEOR gém 49 luat. Can chd y 13 céc dinh 1y lién quan

té1 cac yéu t6 nhu géc... chua dwoc d@ cap dén.

Vi;dl_l 6. Dinh ly duong trung binh TR diém (U,XY) A trung di€ém (V,XZ) — ssong
(UV,YZ).

VI HE TRO GIUP GIAI BAI TOAN HINH HOC LOP 6

Hinh hoc 16p 6 cung cdp nhitng kién thic co s& diu tién cho hoc sinh phd théng.
Céc kién thirc nay tao nén ting virng chic dé hoc sinh phat trién tu duy trong céc suy
ludn hinh hoc & cac 16p sau. Céc chi d@ duoc @@ cip la: diém, doan thing va duong
thing. Di thir nghiém 28 vi tir khac nhau thé hién cac ddi twong: Diém, doan thing
dudng thing va céc tinh chét: thuée, duy nhét va phép so sanh. Tap luat gdm 14 luat
co bdn duogc ldy tir sach gido khoa hinh hoc 1ép 6, ngodi ra con c6 25 luat khac dién ta

céc tinh chat hinh hoc bd tro.
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Vidu 7. Phét bidu:
Néu hai di€m A, B n¥m trén tia Ox vd OB < AB _thi di€ém B n¥m trong doan OA.
Duoc dién ta thanh:

nuaduong (h,o0,l) thuocnd(A,h) A nho (OB,AB) = thuocnd(B,0A).

VILI. CAI DAT THU NGHIEM VA DANH GIA

Céc ngdn nglr mo td FCL, SCL, CDL c6 thé xem nhu 13 bé phén ciu thanh trong
cac giao dién véi ngudi st dung, trong khi dé6 LDL gén chit véi bi€u dién céc luat trong
CSTT. Mét s8 tinh chat hinh hoc nhu tinh I5i cla tir gidc, diém n¥m trong tam gidc,
2 di€m nim trong tam giic, 2 diém nim cing mét phfa cda dudng thing... khong thé
twong minh hod dwoc bing mé td SCL, CDL va LDL.

D3 tién hanh thi nghiém hé tro gidp ching minh bai todn hinh hoc bing ngén ngir

C++, Borland version 3.1 cho két qud té&t.
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