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Phuong phap thlet ké hé thong thong minh ho
tro hoc Toan cap Trung hoc co sé&

Mai Trung Thanh, 6 Vin Nhon* va Hoang Ngoc Long
Truong Pai hoc Qudc Té Hong Bang

TOM TAT

Mot ung dung théng minh hé tro'hoc tap todn cap Trung hoc co's& c6 vai tro rét y nghia trong cudc cdch mang
chuyén déi sé néi chung, trong gido duc ndi riéng. Hé hé tro'hoc tdp théng minh phai ¢é céc chiic nang giup
hoc sinh tu én luyén, tim kiém, tra ctu kién thic theo su’ phan loai, dic biét I kha nang hé tro gidi bai  tap
tr déng va dua ra I0f gidi ttng bude, mang tinh tu nhién, su' pham trong gido duc. C6 nhiéu ting dung hé tro
hoc t4p trong gido duc, tuy nhién céc ting dung ndy chi dap tng cdc chufc ndng riéng 18, chua c6 su két hop
céc chuic ndng lai cting voi nhau dé tao thanh mét hé thdng tong thé. Dé thiét ké duot hé thong trén, doi héi
can su két hop tur nhiéu ky thuat, phuong phdp, déc biét Ia céc phuong phdp biéu dién tri thic va céc thiét
ké dit liéu theo mé hinh co's& dif liéu quan hé. Bai bao sé trinh bay phuong phdp thiét ké hé thong, dua trén
swrkét hop don gidn gitia cdc co' s tri thi thi tuc, co'sé tri thife céc dbi tuong tinh todn va cdc co' s& dirliéu,
cling cdc van dé ky thudt lién quan, tir dé xdy dung hé hé tro’ hoc tap kién thic trong moén todn cép Trung
hoc co' sé.

Tt khda: hé thong théng minh trong gido duc, biéu dién tri thic va suy ludn trén mdy tinh, hé hé tro'tra cuu
— truy van kién thue, hé thong ho tro gidi bai tdp théng minh

1. DAT VAN BE dang cau hoi trac nghiém khach quan [1]. Nguoi hoc

Trong cudc cach mang cong nghiép 4.0, viéc tiép €O thé tu 6n luyén lai kién thic va hé théng sé nhan
can vi may tinh, céc cong nghé hién nay ratthuan  dinh nang luc hay kién thic cla nguoi hoc qua m9|
tién va d& dang. Hoc sinh néi chung, hoc sinh cap balolam. Hé thong sé tra vé cho nguoi dung cac keét
Trung hoc co s& néi riéng rét cin cac ing dung cong ~ 9ua dudi dang dinh fugng nhu: diém trung binh, s6
nghd, dac biét Ia céc ting dung thdng minh c6 kha  1Uong cau ding/sai,... vv; va két qua dudi dang dinh
nang hd trg viéc tu hoc, tu rén luyén nhu cach mét t|n~h nhu: yéu, kém, trung binh, khd, gioi, xuat sac,
gido vién co thé hd trg. Mot hé théng thong minh hd mdi nhan dinh nay khong chi nhan dinh chung trén
tro cho ngudi hoc todn cap Trung hoc ca s8, phai cd tlng bai lam, ma sé chi tiét dén muic nhén dinh trén
dd cac nhom chiic nang sau: mdi ndi dung kién thiic mé ngudi hoc can hoc va céi
- HG tro on tap kién thic nhu tim kiém — tra ciu kién thign.

thic theo phan loai. Ngudi hoc ¢ thé gdi cho hé - Hb tro gidi bai tap va dua ra (h|en thi) I0i giai ting
théng cac mong mudn tim kiém béing cach nhap vao budc, tunhién, supham 1a mét van dé rat cé y nghfa
céc tir khda (keyword), hodc nhép ndi dung bing  d0i véi ngudi hoc. Chic nang nay cho phép ngudi
mot s6 quy usc don gian dé bidu dién thém thong tin ~ 19C €0 thé Iya chon cac dang bai tap theo chuong
cu thé muén tim bing ngdn ngi quy udc. Hé thdng trinh hoc Toén cap trung hoc co s& va yéu cau hé
s8 tra v& cho ngudi diing cac ndi dung phi hop véi  thong “lam” hay “giéi " dang baitap nay. Hé thong sau
mong mudn tim tir ngudi st dung. khi nhan dugc yéu cau cua ngudi hoc, cung cac dir
liéu, gia tri dau vao dugc dua vao thi hé thong sé thuc

- H6 tro on Iuyén klén thuc béng cachlam cac bai tép hlén glél tu déng va sé hlén thi cho ngu’bﬂ dUng két
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qua dudi dang tung budc, bang ngon ngutu’ nhién,
mé hoc sinh c6 thé dé dang doc va hiéu duoc.

Clng V6i cac tién b vé cong nghé ky thuat, vé
phuong phap thiét ké céc hé thong thong minh dya
trén tri thic, hién nay ¢ nhiéu ting dung thong minh
hé trgtrong gido duc, c6 thé ké dén mot sé nhém sau
day:

- Nhém cung cép cac chuc nang nhu tim kiém, xem
bai giang, xem tai liéu truc tuyén. Cac hé théng thudc
nhém nay hd tro nhu cau co ban clia ngudi hoc d6 1
xem va tim kiém noi dung mong mudn theo tirkhéa,
c6 thé ké dén cac website c6 s Iuong st dung I6n
nhu Coursera, Violet.

- Nhém hd tro ngudi hoc giai bai tap tu dong bang
cach cho phép nguoi st dung nhap vao cac bai tap
va hé thdng s& cung cap cho ngudi hoc 16i gidi cho
bai tap vita nhap vao. C6 thé ké dén mot vai hé théng
nhu'1a [6, 9, 11], day 1a cac hé théng cé chiic ning
h tro gidi bai tap tu dong trong nhiéu mién tri thic
toan, vat ly, héa hoc. Loi gidi duoc trinh bay bang
ngdn ngir tu nhién, tig budc, rd rang nhu cach viét
tay clia mot nguodi lam bai.

- Nhém hé trgminh hoa tw dong cac phuong phap va
thuat giai, loai hé thdng cung cap cho ngudi st dung
chtic nang xem minh hoa thuét gidi clia cac bai toan
dac biét Ia cac khéi nganh vé kj thuat nhucong nghé
thong tin (thuét gidi la mét khai niém co ban trong
kién thirc 1ap trinh). Chuang trinh sé thuc hién minh
hoa lai cach chay, mét cach tung budc cla thuét
todn theo mau di liéu cu thé ngudi sif dung nhap
vao, ta cé thé ké dén hé théng Visualgo hay [10], day
hé théng cung cap chiic nang minh hoa cac thuat
giai trong kién thuc vé Cau tric dir liéu va gidi thudt
(trong linh vuc cong nghé thong tin), ly thuyet do thi.

Tuy nhién, loai hé théng nay chi huéng den rén luyén
ky nang va tu duy trong lap trinh, cac kién thic toan
cap Trung hoc co' s& chua co nhiéu bai tap lién quan
dén hoc thuat gidi, dé khai thac nhém ting dung nay.

- Nhém hd trgkiém tra nang luc ngui hoc bang hinh
thic trc nghiém khach quan hay dién khuyét co
ban, dua trén mét ngan hang cau hdi duoc t6 chic
dudi dang co s6 dirliéu thong dung. Gloai nay c6 thé
ké dén céc hé théng hoc tap nhu cac hé thong
Violypic, Hocmai, hay trong [5].

Cac nhom hé thdng nay da dap Ung dugc cho nhu
cau ngudi sir dung, tuy nhién mdi ting dung chi tap
trung vao cac chic nang riéng, chiing khong dong
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thoi dap Uing duoc dl cac nhém yéu cau co ban clia
mot tng dung hd tro hoc tap toan cép trung hoc co
s& goém: 6n luyén kién thic bang qua hinh thic [am
cac bai tap trac nghiém khach quan, tim kiém — tra
ctiu kién thitc, giai va dua ra 10 giai tw dong cho mét
sb dang bai tap. Nguoi st dung (ngudi hoc) sé gap
bt tién trong viéc slra dung luan phién giita cac hé
théng nay. Bén canh do, su tach biét riéng ting Ung
dung, dan dén viéc khai thac cac thong tin, dif liéu dé
dap tng cho ngudi hoc ciing s& khong duoc déng bo
vai nhau. Vi vay, viéc nghién ciu dua ra mét hé
thdng, 6 surkét hop cac nhém chiic nang nay 1 rat
can thiét va y nghiia ddi véi nguoi hoc, cu thé 1a cac
hoc sinh cdp Trung hoc co sd. Viéc két hop cac
nhém chuic ndng nay, khdng chi duoc hiéu & viéc két
hop nhiéu tng dung thanh mét tng dung c6 dii cac
chic ndng nhu dé cap trén. Ma su'két hop con phai
dam béo duoc surkét ndi bén trong khau td chirc thiét
ké, gitta cac x(r Iy ki thuat, gitta cac thanh phan co
s& tri thic va co s& dit liéu. Viéc két ndi hay gan két
nay gilp cho viéc khai thac mét cach hiéu qua duoc
céc kién thic duge Iuu trir, va dam béo dugc sy tu
nhién hon, thay vi chi mang tinh clia su1ap ghép don
gian gitta cac Ung dung. Viéc nghién ciiu cac mdi lién
két hay surkét ndi gitta c4c co'sd tri thic va co sd dir
liéu 12 can thiét va 1a mot trong nhimg van dé quan
trong trong khau thiét ké hé thdng, dap Ung cac
nhém chiic nang ma & dé can co sux{ ly dit liéu, x{r
ly tri thutc.

Thiét ké duoc mot hé théng c6 nhiéu nhom chc
nang phtc tap va thong minh, tri thiic hay kién thiic
clia pham vi vé [inh vuc dé phai duoc mé hinh, biéu
dién va dic ta ching Ién may tinh, tir d6 lam co s@
phat trién cac van dé va bai toan phuc vu cho cac
nhom chiic nang phic tap nay. Véan dé chinh trong
thiét ké ing dung nay, nam & viéc nghién clu cach
thiét ké va td chic cau tric clia co s dir liéu va co
s tri thic, déc biét 1a su lién két gilta cac cau tric
nay. Dé x{tly van dé nay, mot cach tiép can phé bién,
d6 1a dua su thu thap cac kién thuc va trén co s& tir
nhu cau ngudi duing. Vi chiic ning tim kiém - tra cdu
kién thic thi mic do cla td chic luu trlr sao cho
thuan tién dé tim kiém, diing, dii cac mong mudn tir
ngudi diing, cach thiét ké td chiic sao cho phai luu trir
duoc cac ndi dung can hién thj cho ngudi dung. Vi du
nhu ngudi diing muén tim kiém “phuong phap gidi hé
phuong trinh bac nhét hai 4n” thi hé thong chi can
dua ra dugc ndi dung (hay hién th|) phuong phap giai
hé phuong trinh bac nhét hai 4n (gom phuong phap
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cong dai s hodc phuong phap thé dé giai hé phuong
trinh, cling véi d6 Ia ndi timg budc clia méi phuong
phap). Hay mét vi du khac vé chuic nang giai bai tap
va dua ra |oi giai chang han, nguoi dung sé nhap vao
cac dit kién ban dau clia bai tap (gom dé bai va yeu
cau), hé théng sé tu dong giai va sé hién thj [0 gidi
phil hop véi dé bai cho trudc. Véi loai chiic nang nay,
tri thitc khong thé Iuu theo dang dé chi huéng dén
viéc “hién thi” ndi dung cho ngudi hoc, ma tri thic
phéi duoic t6 chirc déc ta, luu trit dudi dang hinh thc,
dé may tinh c6 thé “str dung”, van dung chuing trong
viéc giai bai tap. Véi nhém chic néng tu on luyén
kién thitc bang cach 1am céc bai tap trac nghiém
khach quan [1], hé thdng can dua ra cac danh gid két
qué nang luc clia ngudi hoc theo su phan loai kién
thic. V6i chic ndng nay, thi ngoai viéc t6 chic luu
trt cac cau hdi trac nghiém theo cac ki thuat binh
thudng nhurndi dung cau hoi, dap an cac cau hoi, dap
an cau dung. Thi con phai c6 su kién ket thém gitia
cau hdi nay nam trong pham vi (chuong muc) nao?
hay cau héi nay lién quan dén bai tap nao, chii dé
nao, khai niém nao, muc do khd nhu thé nao [4].

DU mdi nhém chiic nang khac nhau sé c6 su thiét ké
va t6 chic riéng dé phuc vu cho chiic nang do. Tuy
nhién, ro rang trong khau t6 chic chung sé co sy két
ndi mat thiét véi nhau, viéc thiét ké doc 1ap gita cac
t6 chic 12 khdng phu hop véi su'twnhién. Vi vay, viéc
dua ra dugc cc thiét ké, 6 chic co tinh lién két la rat
can thiét va y nghia trong phan xay dung va thiét ké
hé théng ndi riéng, trong cac hudng nghién cliu vé
biéu dién tri thic 1én may tinh néi chung.

Viéc dua ra cac thiét ké phi hop cho tri thic cling véi
cac nhém chiic nang cu thé cling da 1a mot van dé
thach thiic cac nha thiét ké, trong hudng nghién ctu
vé biéu dién tri thiic va suy luan trén may tinh. Bang
cach nghién ctiu va st dung céc co sd Iy thuyét, két
qua da cé da co trong thiét ké, dic biét a cac phuong
phép biéu dién tri thic thli tuc, phuong phap biéu
dién tri thic vé céac déi tuong tinh toan, mé hinh co
s& dir liéu quan hé, dé thuc hién nghién ciiu mét ky
thuat trong viéc két hop don gian, cé su gan két gitta
cac kién thuc lai voi nhau. Tirdé lam co'sd, van dung
vao trién khai thiét ké hé thdng thong minh hd trohoc
tap kién thic toan cap Trung hoc co' s, véi cac nhau
chuc nang gom: hd tro 6n luyén kién thiic theo hinh
thic trac nghiém khach quan; ho tro tim kiém — tra
cliu kién thic theo phan loai; hd tro giai va dua ra i
gidi tu déng thong minh.
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2. THIET KE HE THONG HO TRO' HOC TAP MON
TOAN CAP TRUNG HQC CO sG

2.1. Thiét ké co sd tri thirc

2.1.1. Thiét ké co'sd tri thifc hinh hoc phang dura
trén moé hinh cac doi tuong tinh toan COKB va
lop bai toan

M6 hinh tri thiic vé céc déi twong tinh toan:

Mb hinh tri thic vé céc ddi tuong tinh todn hay goi la
mé hinh COKB (Computational Objects Knowledge
Base) [9], 1a m6t ontology cho phép biéu dién mét s6
manh tri thic phutc tap, nhiéu thanh phan, cé nhiéu
mdi quan hé. Mé hinh tri thiic COKB gbm ¢6 6 thanh
phan sau:

(C, H, R, Ops, Funcs, Rules)

- C la tap cac khai niém trong mién tri thitc, mdi khai
niém thuéc mét 16p doi tugng tinh toan.

Trong mién tri thic hinh hoc phéng, ta cé thé liét ké
mot s khai niém gom: “S6 nguyén”, “S6 thuc”,
“D/em” “Tia”, “Budng thang” cdc khdi niém khac
bao gém “Poan thang” “Goc”, “Tam giac”, “Tam
giac vuéng’, “Tam gidc can”, “Tam giac vuéng can’,
“Tam gidc déu”, “Tt gidc’, “Hinh vuéng’, “Hinh chif
nhat”, “Hinh thoi”, “Hinh binh hanh”, “Hinh thang’,
“Duong tron”, ...

M&i déi tuong tinh toan duoc phan cap dua trén cau
tric hay cach xac dinh va dugc trang bi bén trong noi
tai clia chling cac thudc tinh, tinh chét, lut suy luan,
cac bai toan va cac hanh vi trén déi tuong [9].

-Hlatap hop cac quan hé phénlcép trén C, ta cd thé
liét ké mét vai quan hé phan céap sau:

+ R la tap cac quan hé hai ngdi trén C, ta c6 thé liét
ké mot vai quan hé sau day: Cac quan hé gitia d/em
va diém, gitia diém va doan thang, gitia doan thang
va doan thang, gitia doan thang va doan thang, gita
doan thang va duong tron, g/ua goc va duong tron,
gitra cac tam gidc, gitia diém va dubng tron, giita
doan va tam giac, ...

+ Ops |a tAp céc toan tlrtrén cac déi tuong tinh todn
trong C.
+ Funcs Ia tap cac ham trong mién tri thic.

+ Rules la tap c4c tinh chat/dinh Iy/luat trong mién tri
thifc, trong mién tri thic hinh hoc phéng [12], ta co
thé ké dén nhu: tinh chét nhan biét tam gidc vuéng
trong dudng tron, tinh chat nhan biét duong cao
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trong tam gidc, tinh chat ban kinh cla duong tron,
tinh chat duong kinh cta duong tron, tinh chat nhan
biét trong tam gidc vudng, tinh chat trung tuyén trong
tam gidc vuéng, tinh chat day cung, quan hé duong
kinh va ddy cung, quan hé duong cao trong tam gidc,
quan hé dcréng cao trong tam giac vudng, quan hé
trung diém cla doan, quan hé hai tam giac bang
nhau, quan hé giao diém ctia hai doan thang, quan
hé thudc doan thang, quan hé hai géc déi dinh, quan
hé hai tam gidc bang nhau,... Cac su kién trén luat
duoc phan loai thanh 12 loai surkién trén mién tri thiic
theo [9].

M6 hinh bai toan trén tri thirc COKB va ky thuat
thiét ké bo suy dién:

M@ hinh bai toan trén tri thiic COKB la mot mang cac
ddi tuong tinh toan, md hinh bai toan ¢6 dang (O, F)
— G (theo [9]), trong d6 (O, F) 1a gia thuyét cho
trudc clia bai toan, véi O la tap cac su kién duoc cho
trudc cla bai toan, F la tap su kién clia bai toan, G
la tap cac muyc tiéu cla bai toan, trong do muc tiéu
clia bai toan gom hai myc tiéu sau day: i) tinh toan
gia tri cia mot doi tuong hodc mét thude tinh clia di
tuong; i) xac dinh hay chimg minh mét sy kién thudc
12 loai su kién theo mé hinh tri thic COKB.

Ky thuat thiét ké bo suy dién gidi quyét bai toan tu
dong trén mo hinh mang cac doi tuong tinh toan dua
trén cac chién lugc suy dién tién, két hop véi suy luan
dua trén bai toan mau [9]. Y tudng chinh clia gidi
thuat nay dé chinh la dya trén cac sy kién gia thiét
dugc cho trudc, ta goi day la tap surkién gia thiét, hé
thdng s& van dung cac quy tac suy luan [9] dé sinh
ra nhimg su kién méi. Viéc phat sinh sy kién maéi nay
sé dung khi gap mét trong hai trudng hop sau day:

x Khi tap su kién da biét ¢6 chura tap su kién muc
tiéu. Bay nay la truong hgp bai toan dugc xem la giai
duac.

= Khong thé sinh thém sirkién méi tir céc sukién da
biét. Pay nay la truong bai toan dugc xem la khéng
giai duoc.

Quy tac sinh sy kién gom cac nhém quy tic sau day:
= Nhom quy téc “Sinh ra su kién mdi tir tép su kién
(tinh chat) von cé cua doi tuong’.

= Nhom quy tac “Ti déng sinh ra cac su kién méc
nhién tur tap su kién da biét truoc’.

= Nhom quy tac “Sinh ra sy kién méi dua trén viéc
thay thé cdc su kién loai 3 vao m¢t ludt dang quan
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hé tinh toan’.

= Nh6m quy tac “Sinh ra sy kién mdi dua trén viéc
ap dung mot luat dan’.

= Nhom quy tac “Sinh ra sy kién méi dua trén viéc
giai mgt hé phuong trinh dupe thanh Igp bang cach
két hop nhiéu dang quan hé tinh toan hoac nhiéu su
kién loai 5.

= Nhom quy téc “Sinh ra sy kién méi dua trén hanh
vi cla céc doi tuong la thude tinh bén trong cla ban
than doi tuong va nhiing su kién lién quan dén nd’.
= Nhom quy tac “Sinh ra su kién mdi dua trén dp
dung bai todn mau’.

2.1.2. Céch thiét ké tri thifc thi tuc cho mét s6
dang bai toan trong mién tri thi’c

Tri thie thi tuc

Kién thiic toan cap Trung hoc co'sd/cé rat nhiéu dang
bai tap/bai toan khac nhau, méi dang bai tap thuong
s& mdt hodc nhieu cach dé giai chuing. V6i moi dang
bai tap cu thé trong chuang trinh déu cé cach deé giai.
Nhiing cach giai cho dang toan nay thuong theo ting
budc (quy tac/luat) cuthé, ratrd rang va xac dinh. Vi
vay vé mat thiét ké cé thé dung cau triic tri thiic dang
th{l tuc/ham dé biéu dién cho danh sach céc dang
bai tép nay.

Tri thic dang thli tuc/ham 1a mét loai biéu dién tri
thitc khé don gian va hiéu qua ddi véi nhiing dang bai
tap nh, c6 dit liéu/dir kién dau vao, dau ra, s budc
giai hay kich ban giai duoc xac dinh ro rang. Hién nay
céc ngdn ngilr 1ap trinh phd bién déu hé trg ki thuat
lap trinh dang thu tuc nay.

Nhutrong kién thiic toan phén dai s6 10p 9 [12], ta s&
c6 dang bai tp vé giai hé phuong trinh bac nhat 2 an.

Bai toan cé dang:
ax + by = ¢ (ptl)
{a’x + by' = ' (pt2)
(véia?+b>10vaa?+b210)

Vi dang bai tap nay ta cd thé giai bang cach phuong
phap thé nhu sau:

Bude 1: LAy pt1 — pt2 ta duoc pt3:
(a—ad)x + (b—b)y = (c—¢)
Budc 2: Thuc hién rat y tai pt3 ta dugc pt3:
(c—cr) —(a—anx
(b—Dbr)

}?’:
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Budc 3: Thé pt3 vao pt1 ta duoc:

(c—cr)— (a—arnx
+ b= =
(b-br)
Budc 4: Tiép tuc tirpt1 ta gidi duoc x khi biét trudc gid
tria,b,c,a, b, ¢

Budc 5: Tiép tuc thé gia tri x vira tim duoc & budc 4
vao bat ki phuong trinh nao pt1, pt2 hoac pt3 dé giai
tim gia tri y.

Budc 6: Két luan gi tri x, y.

Cac dang baitap duqgc thiét ké theo dang tri thue

thu tuc, ta c6 mot so6 dang bai tap & toan I6p 9
nhu sau:

+ Dang bai tap trén can thuc: tinh can thue, so sanh
hai can thuc, rat gon can thic,...

+ Dang bai tap trén ham sb: khdo sat ham sé, vé
bang bién thién ctia ham so, xac dinh tinh don diéu
clia ham so,...

+ Dang bai tap trén phuong trinh bac nhat mét an:
gidi — bién ludn phuong trinh,...

+ Dang bai tap trén hé phuong trinh: gidi hé phuong
trinh, bién ludn hé phuong trinh, ...

2.1.3. Thiét ké co's&ditliéu phuc vu cho nhu cau tim
kiém — truy vén kién thic va céc I6p bai todn

Tim kiém kién thic 12 mét yéu cau dét ra trong hau
hét cac hé thdng ting dung cong nghé thong tin, tur
cac hé théng thong tin quan ly don glan dén cac hé
thong Al thong minh. Hé thdng cung cap giao dién,

ngudi dung c6 thé nhap vao mong mudn tim k|em
thong qua cac tirkhéa, hé théng sé nhan yéu cau va
truy tim trong tai nguyén dugc luu trir san, néu tim
thay s& tra vé cac két qua phii hop véi tir khda nguodi
dung nhap vao clng cac ndi dung lién quan cla
chiing. Viéc thiét ké hé thdng loai nay ta chi can t6
chute luu trit mot cach khéo 1o rang véi moi tir khoa
ta s& c6 mot &nh xa ndi dung tuong ting s& hién thi.
Vi du: trong kién thitc toan cap Trung hoc ca' sd, khi
luu trirtirkhoa “Ham sé bac nhat’ thi sé luu tuong ting
thém ndi dung tuong ting clia khai niém nay nhu'sau:
= Khai niém ham sb bac nhatHam sb bac nhét la
ham s duoc cho bdi cong thic: y = a*x + b (trong d6
a, b 1a cac s cho trudc va a # 0)?

a Cac tinh chat Ham sb bac nhat y=a*x + b x4c dinh
“Yx € R va c6 cac tinh chét sau:
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+Dong bién trén R, khi a > 0.
+ Nghich bién trén R, khi a < 0?

Vi du: xét ham s6 y=-3*x +1, ludn xac dinh “¥x R.
Khi cho bién x &y hai gié tri bat ky x,, x,, sao cho x,
<X, hay x, — x, > 0, ta co: f(x,) — f(x,) = (-3, +1) -
(-3"%, +1) =-3*(x, —x,) < 0 hay f(x,) > f(x,). Véy ham
s6y = 3"x + 1 1a ham sé nghich bién trén R.

Theo ndi dung séach gido khoa toan I6p 9 (tap 1) cap
trung hoc co s& [12].

Vi yéu cau tuong déi don gian, ta c6 thé sirdung mo
hinh co s& di liéu quan hé dé t6 chic Iuu trir cho
dang cAu tric nay, trong dé céc tir khéa sé dugc
phan loai thanh cac thanh phan tri thiic nhu: Khéi
niém, cac dang bai tap, cac phuong phap g|a| bai
tap. MGi khai niém sé duoc t6 chic cd sulién két véi
cos&tri thic duoc thiét ké theo muc 2.1.2, swlién két
va cac ki thuat xirly s& duoc trinh bay &phan 2.2; cac
dang bai tap sé luu trlr tap cac dang bai tp trong
mién tri thitc va c6 suphan 16p; cac phuong phap giai
sé luu trir tp cac phuong phép giai tuong tng cho
cac dang bai tap.

2.1.4. Thiét ké co' sd diF liéu phuc vu cho yéu cau
vé 6n luyén qua cac cau hoi trac nghiém khach
quan

Dé thiét ké dugc hé théng cé thé danh gia két qua,
ndng luc ngudi hoc theo hinh thic trdc nghiém
khach quan, doi hdi hé thdng can phai thiét ké va
t6 churc luu trit dugc cac cau hoi va sy phan loai
cau hdi theo cac yéu té nhu pham vi vé kién thue,
pham vi chuong muc, hay mic do cau héi thudc
d6 khé nao, nhu: nhan biét, théng hiéu, van dung,
vén dung cao (thang do Bloom [4]). Két qua néy
dugc [5], nghién cuu va trinh bay, voi cau triic clia
mdi cau hdi, gdm cac thanh phan nhu: ndi dung
céu hdi, tap cdc ddp &n, ddp dn ding, tinh chat
clia cdu hdi, tap chu dé lién quan, va pham vi clia
cdu hdi. Cung vdi dé, cong trinh cling da dua ra
dugc cau triic clia dé thi tiing mic do dua trén do
khé cla méi cau hoi.

Clng véi d6 1a cac van dé ki thuat trong viéc tao ra
céc dé thi nhu:

0 Tao dé thi theo dd kh clia dé thi: dé, trung binh,
khé, rét kho

0 Tao dé thi theo ndi dung kién thic: pham theo phén
loai kién thurc, pham vi theo chuong muc.
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Bang 1. Bang do kho clia dé thi theo [5]

Do kho ciia finh chét ciia ciu héi

dé thi Nhan biét (%) | Thong hiéu (%) Véan dung (%) Vén dung cao (%)
Dé 50% 30% 10% 10%

Trung binh | 30% 40% 20% 10%

Kho 20% 30% 30% 20%

Rat khé 10% 20% 40% 30%

2.2, T6 chuic kién thiic toan cap trung hoc co'sé tri thiic toan Trung hoc co s@.
2.2.1. T6 chifc co' sd tri thifc cho thiét ké chiic o Problems: bang luu trit cac dang bai tap trong

I 29 \s A ~ N . s 7 2
nang giai bai tap tv déng mién tri thdc toan Trung hoc co so.
T8 chiirc tri thirc ham, gidi mat 58 dang bai thp Toén lép 9 T3 chive tri thirc hinh hec phing
Proc BienluanHePhuongTrinhTheoThamSe, bt ! DIEM.txt DOAN, bet | DUONGTHANG et
Proc_BienLuanPhuongTrinhBacHaiTheaThamSo t.. [ DUONGTRON.txt FACT KINDS. bt 7] FUNCTIONS. bt
| Proc_ChungMinhHaiCanThucBangNhau.txt
FUNCTIONS_DEF.txt GOC.txt HIERARCHY.txt
Proc GialHePhuongTrinh BangPPCongDaiSo.txt | ) )
: - - Datab . HINHCHUNHAT.txt OBJECT_KINDS.txt OPERATORS.bxt
| Proc_GiaiHePhuongTrinh_BangPPThe bt
) Data7 ] ]
Proc_GialPhuongTrinhBacHaiMotAn b ata’ || OPERATORS_DEF.bxt RELATIONS. tet 1| RELATIONS_DEF.tet
Proc RutGonCan.bet Data8 | RULES | TAMGIAC tet | TAMGIACCAN tet
| Proc_SoSanhCan.tet 7] TAMGIACDEU.xt | TAMGIACVIJONG.bxt | TAMGIACVUONGCAN. tet
| Proc_TinhCan.txt TIAtxt TUGIAC. txt)
| .

1

begin_computation_relations

) *Proc_GiaiHePhuongTrinh_BangPPCongDaiSo.txt - Notepad -
- 9 g N ) TAMGIAC it - Notepad

File Edit Format View Help e it Format Vi | bagin ralstion
GiaiHePhuongTrinh_BangPPT_CDS:=proc(exprl,expr2) Ll:;.. utjzjrm:;mf:é :‘Fs a flag = 1
local templ,temp2,bc,hal,ha2,hbl,hb2,hel, hec2,pt3,pt4, A, B, C:DIEM S :‘\i :jGUCf.%_HJ_t!-EJWC[_B,_L'J_M-a‘GDC[_BJ_A._tl-al
sochial,sochia2,heso,DD,Dx,Dy,hs1,hs2,bien:
templ:=exprl:
temp2:=expr2:

vf  ={}
expf = GOC[_A, B, _C].a+6OC[_B, €, A].a+GOC[_B,_A, C].a=180"

cost=2
end_relatien

o H
if (rhs(expri)<>@) then 2 Szgga f s{
templ:=1lhs(exprl)-rhs(expri)=e: a i DORN[_B, €] ’ -a, DOAN[_A,_C].a, DOAN[_A,_B].a}
end if: b : DOAN[_A, €];
: : DOAN[_A, B
if (rhs(expr2)<>@) then o obine + Do €] a+DOAN]_A,_C].a+DOAN[_A,_B].o"
temp2:=1lhs(expr2)-rhs(expr2)=e: s, 1Py R, ;.v REAL;
end.

end if:

hal:=coeff(lhs(templ),x,1):
hbl:=coeff(lhs(templ),y,1):
heli=-coeff(coeff(lhs(templ),x,0),y,@):

-, DOAN[_A, C].a, DOAN[_A, B].a}

.a+DOAN[_A,_C].a+DOAN[_A, B].a)/2"

ha2:=coeff(lhs(temp2),x,1):
hb2:=coeff(lhs(temp2),y,1): Tri thirc di tweng TAMGIAC.TXT
he2:=-coeff(coeff(lhs(temp2),x,0),y,8):

Tri thirc ham gidi hé phwong trinh bic nhit hal dn bing phwong phap
céng dai 58 (dwore viét bing ngdn ngir l§p trinh Maple

Hinh 1. T4 chic co s tri thiic cho nhom chiic nang gidi bai tap clia khdi 1op 6, 7, 8, 9.

Tri thitc dugc t6 chic cho thiét ké chic nang giaibai  © Methods: bang luu trt cac phuong phép giai cla
tap tu dong gom 4 cép 16p: 16p 6, 16p 7, 16p 8, 16p 9. tng dang bai tap.

Méi cap 16p gomcé 2nhoémtrithic: nhdmluutrithic o Grades: bang luu tri cac cap I6p.

hinh hoc phang, nhom luu tri thic dang thi tuc cho
cac dang bai tap. Céc cau tric tri thic dugc t6 chuc
va luu trir dudi dang tap tin .TXT c6 cau tric.

2.2.2. T6 chifc co s diF ligu cho thiét ké chirc
nang truy tim kién thi/c theo tw khoa va phan loai

o Keywords: bang luu trit cac tirkhda c6 trong mién
tri thitc, cac dang bai tap, cac phuong phap giai hay
cac khai niém dugc xem la céc tu khoa.

2.2.3. T6 chifc co s diF liéu cho thiét ké chirc
) . ) nang rén/én luyén kién thiufe bang hinh thiée trac
Kién tric to chic co s@ ditliéu véi mét sd bang chinh  nghiém khach quan

om: L4 LR , o ymitia (oA A2 ,
g0 . K!en truc to churc co so dirliéu voi mot s6 bang chinh
o Concepts: bang luu trir cac khai niém trong mien ~ gom:
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ST
Ll -

Hinh 2. T chiic co s& di liéu CSDL_1

o b

Bloom Questions

Hinh 3. T4 chuc co s& dif liéu CSDL_2

oConcepts, Problems, Methods: tuongtwCSDL_1.

0 Nodes: Bang Iuu trit cac muyc trong céy chuong
muc kién thuc toan.

o Rel_Nodes: Bang luu trit quan hé CHA-CON giita
cac muyc trong bang Nodes.

o Questions: Bang Iuu trit cac cau hdi trong mién tri
thuc

o Bloom: Bang Iuu thang bloom: nhan biét, théng
hiéu, van dung, van dung cao

o Tests: Bang luu trir cac bai kiém tra

o Results: Bang Iuu két qua cac bai kiém tra da lam
2.2.4. T6 chufc Iwu trif kién thife cla hé théng
T6 chic kién thic clia hé théng gom:

0 CSTT PROC: la co'sG tri thic dang thu tuc, luu trir
cac thi tuc gidi ty dong céac dang bai tap trong kien
thuc toan 16p 6, 7, 8, 9. Cau truc t6 chc chi tiét duoc
trinh bay & muc 2.2.1.

0 CSTT HHP: |a co'sd tri thic hinh hoc phéng 1&p 6,
7, 8,9, phuc vu cho yéu cau thiét ké chic nang suy
dién giai quyét cac bai tap tu dong trén mién tri thic
hinh hoc phang, kién tric t6 chiic chi tiét duoc trinh

R CSDL 2 }
’ CSTT PROC -

CSTT HHP 1

el

Hinh 4. T4 chirc luu trit kién tric clia hé thong hd trg hoc tap toan cdp Trung hoc co s&

Hong Bang International University Journal of Science
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bay & muc 2.2.1.

0 CSDL gom 2 bd CSDL_1, CSDL_2 ¢4 su lién két
don gidnbang cach sirdung cacbang nhu: Concepts,
Problems, Methods. Viéc dung chung nay cho
phép truy xuét cac dir liéu trong CSDL khi thuc hién
fim kiém theo phan loai, hay can xir Iy cac cau hai,
tao dé lién quan dén su phan loai vé mét ndi dung.

3. CAI DAT VA KET QUA THU NGHIEM
Hé théng duoc cai dét 13 mot ing dung website, duoc

Toan Trung Hoc Co S&

TrangChi  Gidi Bai Tay OnTapLy Thuyét  Luyén Thi Tréc Nghiém

hic, cac Thay C8 co né s
13D théng qua né théng h tro

He hb tro gidl toan

o tac gbi yéu cAu gl hé théng sé tv dong tim 161 g1

THUC TOAN s
THCS DE TRAC NGHIEM
Cau 1: Tim cau trd 16 sai. Téng 24816 + 808 ~ 4088 14 s&:

vEU €AU T40 DE €O BAN

Sé cin
P4 kho
Phin
Hoc ki
Chuong

D. Chia cho 10 du 4.

Cau 2: Chon céu trd 161 diing. $6 6 hai chit 56 13 bgi cua 58 fa:

YEU CAU NANG CAO
Khil nigm Ciu 3: Chign
Diah Iy thi

Dang bai tip Ax<y.

céu tra 16i dimg. Cho x = (-2951).(-24372) va y = (-24372).(-2951)

Hinh 7. Giao dién chic nang hé tro on luyén kién thuc
bang hinh thic trac nghiém khéach quan

viét bang ngon ngtt 1ap trinh C# va cong nghé phat
trién c4c ting dung web ASP.NET, két hop véi nhan
XU ly Maple dé thuc hién giai cac dang bai tap suy
dién tu dong trén mién tri thic hinh hoc phang va tri
thic dang th tuc. Hé thong da dugc chay thir
nghiém thanh cong va cac chiic nang déu cho ra két
qua tu nhién, su pham, phu hop véi do tudi 1a hoc
sinh cép trung hoc co s&. Dudi day 1a mot s giao
dién chinh clia hé théng.

4. KET LUAN

Bang céc két qua tircac cong trinh da co, bai bao da
tong hap va két hop lai cac thiét ké riéng 1& dé tao Ién

ISSN: 2615-9686

mot kién tric thiét ké day di cho hé thdng thong
minh hd trghoc Toan cép Trung hoc co's@. Hé théng
dé xuét c6 cac nhém chic nang co ban gom: 6n
luyén kién thic qua hinh thic trac nghiém khach
quan, tim kiém kién thic theo tlr khda va phan loal
kién thue, gidi bai tap twdong trong mién tri thic hinh
hoc phang va dai s6 4 cap 1dp 6, 7, 8, 9 vdi hon 50
dang bai tap cac loai. Hé thdng dé xuét s& gitip cho
hoc sinh, ngudi dam mé toan hoc tap hiéu qua hon
va hiéu sau séc vé céc khai niém, tinh chat clia hinh

Tn s

Hinh 6. Giao dién chiic nang gidi bai tap tu dong

cu
 Tra ciu ki niém | dinh 1§ | tinh chit | cng thirc
« Tra i dang bai tp | Phuong phip gidi

‘+ Tra cifu kién thifc lién quan.

Hinh 8. Giao dién chic ning tim kiém va truy van kién
thiic theo tir khda va phéan loai kién thic

hoc phang va dai sb.

Tuydaco két hop rat nhiéu ki thuat va g|a| phap trong
thiét ke song cac nhdm chuic nang cua hé théng
cling can phai duoc cai thién va nang cap, chang han
nhu.

0 Chiic nang tim kiém theo tirkhda va phan loai can
phéi ho trg cho ngudi hoc cac cau tric quy udc don
gian, dé cé thé dién dat nhieéu thong tin hon thay vi
chi la céc tur khoa.

o Chifc néing giéi bai tap vé kién thic hinh hoc phang
V@i nhiing bai tap kho srdung nhiéu quy tac suy luén
cling can phai cai thién thém vé thai gian.
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o Chic nang dé nghi cac dang bai tap va van dé
tuong tw hodc dé nghi cac bai tap & muc d6 kho hon
theo cap dd dat duoc clia ngudi hoc.

o Nghién cuu tich hop va mo rong vai cac mién tri
thuc lién quan nhu kién thic toan cap Trung hoc phd

théng I6p 10, 11, 12.

o Nghién cttu két cac ky thuat cai tién Ul (giao dién
ngudi diing) s& xay dung mét hé thdng thong minh
c6 tinh tuong tac cao. Hé thdng cé thé tuong tac va
tro giup ngudi dung mét cach tu nhién hon.
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A Design Method for The Intelligent Learning

Support System
Mathematics

in Secondary School

Mai Trung Thanh, Do Van Nhon and Hoang Ngoc Long

ABSTRACT

An intelligent application supporting mathematics learning at the secondary school plays a significant role

Hong Bang International University Journal of Science

ISSN: 2615-9686



IR 7or chi Khoa hoc Trudng Pai hoc Quéc té Hang Bang - S6 chuyén dé: Chuyén ddi sd - 6/2023: 151-160

in the overall digital transformation specifically in education. An intelligent learning support system must have
functionalities that enable students to practice and search for knowledge through categorized information,
particularly with the ability to provide automated problem-solving assistance and step-by-step solutions that
are natural and pedagogical in the educational context. Currently, there are various educational learning
support applications available; however, these applications only fulfill individual functionalities without
integrating them into a comprehensive system. Designing such a system requires the combination of multiple
techniques and methods, especially knowledge representation and problem-solving inference methods on
computers, as well as data design following the relational database model. This paper presents a system
design methodology based on the combination of procedural knowledge bases, computational object
knowledge bases (COKB), and relational database models, along with technical considerations. This design
aims to create an intelligent system that supports mathematics learning at the Secondary School. The system
is designed under a client-server architecture, allowing users to access it through the Internet environment.

Keywords: Intelligent systems in education, knowledge-based systems, knowledge representation, knowledge
retrieval and query support system, intelligent problem solver
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