LOI CAM DOAN

T6i xin cam doan ludn vin thac si cong nghé thong tin “Ung dung hd tro tra

ciru kién thirc toan trung hoc phé théng” 14 do toi nghién ctru, tong hop va thyc hién.

Toan bd nodi dung ludn vin, nhitmg diéu duoc trinh bay 1a cua chinh ca nhan t6i

hoic 13 dugc tham khao, tong hop déu dugc trich xuat v6i ngudn gdc rd rang. Cac sb

liéu, két qua néu trong ludn vin 13 trung thue va chua ting duoc ai cong bd trong bat ky
cong trinh nao khac

TP Hb Chi Minh, ngay 12 thang 07 nim 2022

Hoc vién thuc hién luan van

Nguyén Duy Thanh
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LOI CAM ON

Em xin chan thanh géi 16i cam on siu sic nhat dén thay PGS.TS P§ Vin Nhon,
nguoi thﬁy da tan tadm, nhiét tinh hudéng dan va dong vién em trong subt qua trinh thyc
hién dé tai. Ludn vin nay s& rat kho hoan thanh néu khong c6 su truyén dat kién thirc qui
bau va sy huéng dan nhiét tinh cta thay.

Dic biét, em xin chan thanh goi 161 cam on dén quy Thay C6 truong Hoc vién Buu
Chinh Vién Théng co s& Tp. Hb Chi Minh da tan tinh day bao cho em nhiéu kién thirc
b ich trong subt thoi gian hoc tap tai truong, cling nhu tao diéu kién cho em thuc hién
dé tai nay.

Xin cam on tit ca ban bé da dong vién, giup d& va dong gop cho ti nhiu ¥ kién
quy bau, qua dé, giup t6i hoan thién hon cho dé tai nay.

Va cudi cung, t6i ciing khong quén giri 10i cam on dén tac gia ciia cac bao cao
nghién ctru khoa hoc ma t6i di tham khéao va tim hiéu cho dé tai.

Luan van da hoan thanh véi mot so két qua nhat dinh tuy nhién van khong tranh

khoi thiéu sét. Kinh mong sy cam thong va dong gop ¥ kién tir quy Thay Cb va cac ban.
TP H6 Chi Minh, ngay 12 thang 07 nam 2022

Hoc vién thuc hién luan van

Nguyén Duy Thanh
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MO DAU

Theo chi thi 58-CT/TW yéu cau diy manh tng dung CNTT trong Gido duc va
dao tao ¢ cac cép, bac, nganh hoc va theo Quyét dinh S6 41 1/QDb-TTg vé viéc phé duyét
chién lugce qudc gia vé phat trién kinh té s6 va xa hoi s6 dén nam 2015, dinh huéng dén
nam 2030 cho tit ca cac linh vyec, trong do c6 linh vuc giao duc. Vi vdy, viéc tdng cuong
phat trién cac tng dung CNTT trong linh vuc GD-DT 13 mét trong nhitng xu hudng tat

yeéu dé hudng dén “Kinh te so - xa hoi so” trong linh vuc gido duc.

Toan 13 mdt mon hoc rat quan trong trong chuong trinh gido duc ciia Viét Nam,
va dic biét 1a céac kién thirc toan & cép bac Trung hoc Phé thong. Vi vay viéc xay dung
mot hé théng 6 thé hd trg hoc tap cho hoc sinh dang hoc Toan cép Trung hoc Phd thong
1a rat hitu ich va co y nghia rat 16n d6i véi nguoi day va nguoi hoc.

C6 nhiéu hé théng hd tro trong viéc hoc tip mon Toan THPT nhu giai bai tap,
danh gid kién thirc, tim kiém kién thire don gian nhu: Vielympic.vn, Moon.vn, 789.vn,
Hocmai.vn, Violet.vn, damsanx.com, WolframAlpha, Mathway, Symbolab. Céc hé thong
nay chi tap trung vao viéc giai tu dong bai tap, ra bai thi tric nghiém khach quan, hd tro
xem video hodc tim kiém co ban ma chua hd tro nhiéu trong viéc tim kiém kién thuc
theo tir khod, theo phan loai kién thirc, ,theo mot s quy udc don gian trong pham vi
mién tri thire Toan THPT.

Bang cic cong cu ontology va mot sd giai phap bicu dién tri thirc hién nay tir cac
két qua nghién ctru d c6, luan vin d3 van dung va diéu chinh cac giai phap nay dé hudng
dén biéu dién duoc mién tri thirc Toan THPT, va trén d6 cling da xem xét cac 16p van dé
vé tim kiém kién thirc dua trén tir khod, theo phan loai kién thurc, theo cac quy udc don
gian cung céac thudt giai cling da duoc nghién ctru va dé xuit. Két qua cua qua trinh nay
do6 1a ludn van da xay dung dugc mdt ung dung hd trg tra ctru kién thiac THPT, véi mot

s0 chtrc nang nhu tim kiém tir khoa don gian, tim ki€ém theo mdt s6 quy udc don gian.



Két qua tra vé bao gém két qua chinh va cac két qua lién quan. Ung dung dugc xiy dung
va cling da trién khai thir nghiém tai Truong THPT Tay Ninh dia chi Nguyén Chi Thanh,
Khu phé 1, Tay Ninh. Két qua ciing d3 nhin duoc mot sé phan hdi tich cuc tir gido vién

va hoc sinh.
Két qua cta luan vin dugc trinh bay bao gdm phan mé dau va 5 Chuong.

* Chuwong 1 luan van dé cap dén mot so thong tin vé cac nghién ctru lién

quan, hién trang va tr d6 xac dinh mot s6 muc ti€u cua luan van.

* Chuwong 2 luan van trinh bay cach thuc va quy trinh xay dung mot moé
hinh biéu dién tri thirc tir thuc té. Va tir d6 dé& xuat mot mot mod hinh phu
hop cho mién tri thirc, cing v6i phit hop v6i yéu cau chirc ning cua hé

thdng tra ctru kién thirc.

= Chwong 3 luan vin dé cap dén mot s6 16p bai toan co ban cua tra ctru kién
thirc bao gdm: (1) bai toan tim kiém theo tir khoa va thuat giai dé giai quyét
bai toan; (2) bai toan tim kiém theo phan loai va thuat giai; (3) bai toan vé
tra ciru kién thirc theo ngdn ngit quy udc don gian. Trong bai toan nay luan
van ciing di dua ra hai ciu trac quy udc don gian theo mé hinh biéu dién

tri thirc tai chuong 1. Cung v6i d6 1a cac thuat gidi suy luan kém theo.

= Chuwong 4 luin vin tap trung vao viéc van dung cac két qua chuong 2 va
chuong 3 tir d6 x4c dinh cac yéu cau chirc ning cia hé thong va xiy dung
mot tng dung hd trg tra ciru kién thirc Toan THPT. Bén canh dé cling da
dua ra dugc mot sb két qué thtr nghiém va so sanh vé1 mot sb ung dung
hién tai.

= Chuwong 5 phan két luan gdm cac mit da lam, han ché va dinh hudng

phat trién



CHUONG 1-TONG QUAN
1.1 Ly do chon dé tai

Toan hoc 1a mot mén hoc quan trong, trong chuong trinh gido duc cuia Viét Nam.
Dic biét 1a Toan cip Trung hoc Ph thong (THPT) trong chuong trinh gido duc cia Viét
Nam. Nhu cau hoc tip kién thirc Toan 14 rat 16n (theo [17]). Hién nay, dé truyén dat kién
thitc cho hoc sinh chu yéu dya vao cac phuong phap truyén thong nhu: gido vién sé
thuyét giang cho hoc sinh (truyén tai truc tiép, hodc thong qua cic video bai giang), cac
em hoc sinh s& chi dong tiép nhan kién thirc tir qua trinh truyén tai nay, hay tim kién
thirc trong cac sach gido khoa. Tir sy d6i méi, tmg dung cong nghé thong tin trong gido
duc theo [10], viéc xay dung mdt hé théng ¢6 thé hd tro cho hoc sinh hoc tap mon Toan
THPT la rét can thiét va phu hop vé6i chii chuong ctua Bo gido duc. Tim kiém, tra ctru
theo phan loai, theo kién thire lién quan la chirc nang rat co ban cho viée hd tro hoc tap
ctia hoc sinh. Vi vy, viéc xay dung Hé thong cho phép ngudi dung c6 thé xem kién thuc,
tim kiém ciing nhu truy van lién quan dén cac khai niém, dinh nghia, tinh chét, cac dinh
1y, cong thire, cac dang bai tap, phuong phap giai, lo1 gidi cho cac bai tap hay cac nhom
chu dé kién thire 14 rat can thiét va c6 ¥ nghia d6i véi cac em hoc sinh hién nay.

Hién nay co nhiéu hé théng ¢6 ho trg hoc tdp mon Toan THPT, dya trén qua trinh
phan tich vé chirc ning chinh cua hé thdng, ta c6 thé chia gdbm hai nhom sau: nhém hd
trg chitc ning vé cung cip cac video bai giang va danh gia kién thite nhu Violympic.vn,
Moon.vn, 789.vn, Hocmai.vn, Violet.vn, damsanx.com. Cac nhom hd trg chirc nang giai
bai tap tw dong nhu WolframAlpha, Mathway, Symbolab. DU hd trg dugc cac nhom chirc
ning kha hitu ich, Tuy nhién, cac hé thong niy chwa tap trung nhidu vio viéc hd trg tim
kiém céc kién thir, truy vén kién thtrc theo phan loai nhu cac khai niém, cac dinh nghia,
céc tinh chat, dinh 1y va cong thirc, cic dang bai tip, cac phuong phéap giai, 10i giai cho
cac dang bai tp hay cac nhom chu dé kién thire.Dé c6 thé xay dung duoc cac hé thong

thong minh, c6 kha nang ho trg viéc tim kiém, truy van kién thirc theo phan loai, cac



kién thirc lién quan nhu dé cip & trén, doi hoi hé thdng phai c6 mét co sé tri thirc phu
hop, cac thanh phan tri thirc phai dugc biéu dién mot cach day du, va c6 lién két voi nhau
thong qua cac mdi quan hé qua lai giita ching. Hién nay ciing dd c6 nhiéu phuong phap
biéu dién tri thic cho thiét ké cac hé thdng thong minh, cé thé ké dén mot sb phuong
phap nhu: phuong phap logic hinh thire, phuong phéap biéu dién dang mang, hé luat dan,
hudng co ciu trac, cac tiép can Ontology. Cac giai phap nay déu la nhimg cong cu dic
Iie cho nha thiét ké trong viéc biéu dién tri thirc. Tuy nhién, cac giai phap dugc dé cap
cling con nhiéu van dé chua that sy phi hop cho viée biéu dién tri thire dap tmg cho céac
nhom chtrc nang tim kiém va truy van kién thirc theo pham vi phan loai: khai niém, dinh
nghia, tinh chét, dinh 1y va cong thtrc, cac dang bai tip, cac phuong phéap giai, 101 giai
cho cac dang bai tap hay cac nhoém chu dé kién thirc.

Vi viy viéc dua ra mot phuong phap biéu dién tri thirc, c6 thé biéu dién dugc
mién tri thirc Toan THPT dé dam bao duoc giai quyét cac 16p vin dé tim kiém, tra ctru
va truy van kién thirc 1 mot nhiém vu quan trong va rat co y nghia trong linh vuc Cong
ngh¢ tri thirc noéi riéng, tri tu¢ nhan tao nédi chung.

Két qua nghién ctru s& dugc van dung va xay dung itng dung hé tre tra civu kién
thive Todn Trung hoc phé théng phuc vu nhu cau hoc tap cia cac ddi tuong 1a hoc sinh

cap THPT.

1.2 Tong quan van dé nghién ctru

Trong khoa hoc tri tu¢ nhan tao, biéu dién tri thic va suy luan dong vai tro rat
quan trong, quyét dinh dbi véi viée xay dung va thiét ké cac hé thdng thong minh xur 1y
dua trén tri thire, dac biét 1a cac hé chuyén gia, cac hé théng thong minh ho trg hoc tap
trong gido duc. Pé xay dung dugc hé thong trén, nha thiét ké phai xay dung duoc mot
co so tri thire cing voi d6 14 mot dong co suy dién dé giai quyét cac van dé dya trén tri
thirc. Chét lugng hoat dong cua cac hé thong minh, phu thude rat nhiéu vao co s tri thirc

dang co6 va co ché suy luan phu hop. Viéc nghién ctru cac giai phap biéu dién tri thirc va



cac phuong phap suy luan trén may tinh, dé hudng dén thiét ké va xay dung cac hé théng
hd tro hoc tap voi cac chirc ning tim kiém, truy van va giai cac quyét cac van dé xu ly
cAu truy van ciing 1a mot trong nhirg van dé thach thire d6i voi nhitng nha nghién ctru
vé biéu dién tri thirc va suy luan trén may tinh.

Hién nay c6 nhiéu giai phap lién quan dén nghién ctru ctia luéin vin, cac giai phap
nay co thé duoc chia 1am hai phan gdm: hudng giai phap vé ing dung lién quan, hudng
giai phap tiép can vé biéu dién tri thirc.

¢ Cac ung dung lién quan

Nhom giai phap hd tro viéc hoc tap thong qua cac video, bai gidng, ¢ thé ké dén
mot s6 hé théng nhu trong dé cap tai [12]-[15]: Violympic.vn, Moon.vn, 789.vn,
Hocmai.vn, Violet.vn. Cac hé thong nay hd trg rat tot cho ngudi hoc trong viée cung cp
cac khoa hoc online (hoc truc tuyén), cac video bai giang duoc thiét ké day du, va phong
pha. Bén canh d6 highshool.net, damsanx.vn ciing 14 nhitng hé théng hd trg tét trong
viéc danh gia kién thac. DU hd tro rat hitu ich cho nguoi hoc, dac bi¢t 1a hoc tap mon
Toan THPT, tuy nhién cc hé thdng nay van chi hd tro ngudi dung chire ning tim kiém
dua trén tir khoa, chua hd trg dugc viée tim kiém theo phan loai kién thirc, theo kién thirc
lién quan, ciing nhu 13 chire ning hd tro ngudi dung trong viée tim kiém kién thuc dua
trén mot ngdn nglr quy uwdc, diéu nay dan dén viéc hd tro hoc tap cua hoc sinh tré nén
thiéu sy hé thong, va su gin két giita cac kién thirc.

Nhom giai phap hd tro viée hoc tip qua viéc giai bai tip tu dong co thé ké dén
nhu: Symbolab [31] va Mathway [32], WolframAlpha [34]. Cac hé thong nay c6 thé giai
tur dong, mot sé sb dang bai toan, mot cach tirng budc trong mién tri thirc toan. Tuy nhién,
cling nhu nhitng giai phap dé cap o trén, cac hé thong nay chi tip trung vao viéc giai bai
tap, va ho tro tim kiém noi dung kién thirc, dua trén tir khoa. Chua hd tro tot trong viéc
tim kiém kién thtrc theo nhiéu phan loai, theo kién thirc lién quan.

% Cac phuong phép biéu dién tri thirc va suy luan trén may tinh



Hién nay, c6 nhiéu phwong phap biéu dién tri thirc dé hd trg cho viée thiét ké co
s tri thirc va x4y dung cac ing dung thong minh, ta c6 thé gom thanh cac nhom sau:

Cac nhém nén tang (theo [22], [23], [30]) gdm: cac phuong phap biéu dién dua
trén logic hinh thirc, cac phwong phap biéu dién tri thirc thii tuc, cic phuong phap biéu
dién tri thire dang luat dan, cac phuong phéap biéu dién dang mang (Mang ngit nghia, Db
thi, Mang neuron), cac phuwong phap biéu dién cu trac (Frames, Class). Cac phuong
phap nay la déu 1a cac phwong phap nén ting trong linh vuc nghién ciru vé Cong nghé
tri thirc, mdi phwong phép tiép can déu c6 nhitng diém manh riéng. Nhin chung céc giai
phap déu 1a cong cyu nén tang, va hitu ich cho viéc biéu dién tri thirc va thuong duoc hd
trg kém theo boi cac cong cu va cong nghé 1ap trinh lién quan. Vi du cac cach tiép can
logic, thi ta c6 cong cu hd trg 1a ngdén ngit PROLOG, LISP, hay véi cac cach tiép can
Class thi ta lai cac cac ngdn ngit hd trg hd tro 14p trinh huéng ddi twong nhu C#, hay
Java, hay phuong phap dang ludt din thi ta lai c6 mot sb cong cu hd tro rat manh chéng
han nhu Maple. Ngoai ra, cac giai phap nay ciing chinh 14 nén tang, co so cho su phat
trién tiép theo cua cac giai phap biéu dién tri thirc phirc tap hon nhu cac Ontology.

Cac nhom giai phap theo cach tiép can Ontology theo [7], [9], [25]-[28], [35], ¢6
thé ké dén mot sé giai phap nhu: OWL ontology, hay COKB ontology. OWL ontology
1a mot dang quy udc cho phép biéu dién thong tin (tir khoa, thuat ngir) trén web, ciing 13
tién dé cho viéc giai bai toan tim kiém ngir nghia trén moi trudng internet. Tuy nhién,
giai phap nay hién nay chi dap tmg duoc su biéu dién dudi dang thong tin dir liéu 1a tir
khoa, hay thuat ngit va quan hé gitta chung, chua that sy phu hgp cho viéc biéu dién céac
mién tri thire 1a cac d6i tuong, cé céc tinh chét, hanh vi, luat noi tai cua ddi tuong, cling
nhu céc tri thirc doi hoi c6 nhidu sy phan loai hon. Déi véi md hinh COKB ontology véi
cac thanh phz‘in (C, H, R, Ops, Funcs, Rules), c6 thé biéu dién duoc kha nhiéu khia canh
cua tri thure: cac khai niém, cac quan h¢, su ké thira, cac toan tir, ham va luat. M6 hinh
nay di duoc van dung vao thiét ké mot sé mién tri thirc tng dung cu thé [9], [25]-[28].

Du ¢6 diém manh la tinh bi€u dién dugc nhi€u mién tri thirc phuce tap, c6 nhiéu thanh



phan, tuy nhién COKB van con kha tong quat khi biéu dién cho mot sé mién tri thirc don
gian hon vé cau triic, nhung nhiéu thanh phan hon nhu 12 thanh phan vé cac bai toan, cac
phuong phap giai.

Theo [7] tac gia da c6 trinh bay mot giai phap cho biéu dién tri thitc Toan THTP,
va ciing da dé xudt mo hinh biéu dién tri thte, cho thiét ké hé théng danh gid kién thirc
Toan THPT. M6 hinh di dap tmg duoc su biéu dién cho tri thire Toan THPT véi yéu cu
danh gi4 nang lyc kién thirc. Tuy nhién, thiét ké nay chii yéu hudéng dén giai quyét bai
toan danh gia kién thuc, va tap trung vao biéu dién nén tang 1a cac cau hoi, dé thi va ning
lyc nguot hoce, chua tap trung vao biéu dién tri thirc cho xay dung h¢ théng tra ctru kién
thirc va giai cac 16p bai toan vé tra ciru nhu: tra ctru the tir khod, theo phan loai kién thic,
va theo ngdn ngit truy van.

Bén canh cac phwong phap biéu dién tri thirc twong tng, viéc nghién ctru cac giai
phap suy luan trén may tinh ciing cd vai tro rit quan trong, trong viéc xay dung cac dong
co suy dién, giai quyét cac van dé dua trén tri thire. Mot dong co suy dién dua trén tri
thirc ¢ manh cling s& gop phan trong viéc xir 1y, hay khai thac mot cach hiéu qua cac
van dé tuong Gmg dua trén co so tri thire. Trén co so suy ludn ciia con ngudi theo [22],
[30], ta c6 mot s6 loai suy luan nhu sau:

= Suy dién dang dién dich (Deductive Reasoning): ddy 1a loai suy dién dua trén cac
quy luat dé tir céc yéu td, su kién cho trudce ta sinh ra duoc céac yéu tdt, su kién
moi. Qua trinh nay s€ duogc lap di lap lai cho dén khi khong con luét nao st dung
dé sinh thém yéu t6 hay su kién méi.

= Suy dién dang quy nap (Inductive Reasoning): ddy la loai suy dién dua trén su
quan sat mot s6 tinh chét, dic trung ciia mot vai yéu td, su kién dé co thé di dén
mot két luan nao d6 phu hop nhat.

= Suy dién twong tu (Analogical Reasoning): day 1a dang suy dién di tir nhitng dit

li¢u chac chan dé suy dién cho mdt gia thuyét c6 lién quan.



Vi vy, dua trén cac cac giai phap nghién ctru vé biéu dién tri thirc va nghién ctru
cac giai phap suy luan trong viéc xu Iy cac 16p van dé nham hudng dén thiét ké cac hé
théng hd trg ho tdp mén Toan THPT v6i nhém chire ning tim kiém — truy véan kién thirc
theo nhiéu phan loai, va kién thirc lién quan 1a nhiém vu rat can thiét cho nha thiét ké,
nha nghién ctru vé linh vuc Cong nghé tri thirc. Van dé nay s& duoc ludn vin, xem xét

giai quyét va trinh bay thong cac muc tiéu sau day:
1.3 Muc tiéu nghién ctru

Muc tiéu tong quat

Nghién ctru xay dung md hinh biéu dién tri thic cho tri thirc vé Toan Trung hoc Pho
thong theo cach tiép can ontology. M6 hinh biéu dién tri thirc dugc dwa ra phai dap Gmg
duoc cac yéu cau vé tra ctru kién thie nhu: tra ciru kién thire theo tir khoa, tra ctru kién
thirc theo phan loai kién thirc, tra cru kién thirc theo mot sé quy udc don gian cing cac
thuat giai twong mg cho timg 16p van dé nay.

Tir cac két qua tim hiéu vé co s 1y thuyét, thuc hién phat trién thanh Gng dung tra
ciru kién thirc toan THPT véi cac chic ning hd trg cho cac ddi twong 1a ngudi hoe (hoc
sinh) va nguoi day (gido vién day Toan THPT). Bdi véi hoc sinh hé théng can phai dap
g duoc cic yéu cau vé hd tro nhu: tim kiém kién thuc theo tir khoa, theo phan loai
kién thirc va dic biét 1a hd trg duoc cho hoc sinh tim kiém theo mot sb quy udc didc ta
don gian qua cac tir cum tir. i véi nguoi day hé thdng phai cung cp duoc chire ning

co ban cho nguoi day 1a viéc cap nhat tri thirc.
Muc tiéu cu thé

Nghién ctru xdy dung mé hinh biéu dién tri thirc va xay dung duoc mot co sé tri
thirc cho mién tri thirc thitc toan THPT. M6 hinh nay phai dam bao duoc biéu dién cho
mién tri thitc Téan THTP, voi cac thanh phan nhu: khai niém, tinh chat/dinh 1y/cong
thirc/..., cac toan tir, cac ham, cac bai tap (bai toan), phuwong phap giai, chi dé, ciy

chuong muc va cac moi lién két/lién quan gitta cac thanh phan nay.



Nghién ctru dé xuit mot s6 16p bai toan trén mo hinh va thiét ké cac thuat giai dé
giai quyét cac 16p van dé lién quan, bao gom:

+ Van dé vé tra ctru kién thtrc theo tir khoa: ngudi dung s& nhap (input) vao
hé thng cac tir hodc cum tir (14 tir khoa) theo mién tri thirc thong qua giao
dién. Vi du cac tir khoa trong tri thirc toan THPT nhu: nguyén ham, dao
ham, heong gidc, ..., hé théng s& tiép nhan #ir khod nay va s& tim va so
khép véi tri thire dd duoc to chirc va luu trit sin trong co s6 tri thic, trudng
hop néu tim thay hé théng can phai hién thi cac két qua tim thiy cho ngudi
dung. Cac két qua nay duogc hién thi duéi 2 dang 13 cac két qua chinh, va
cac két qua 1a cac kién thuc lién quan.

+  Van dé vé tra ciru kién thirc theo phén loai kién thirc: & phan nay tuong tu
nhu tim kiém theo tir khoa, nhung ngudi dung s& chi dinh 16 vé cac phan
loai kién thirc can tim kiém, vi dy nhu ngudi ding chi muén tim cac ur
khoa theo phan loai khai niém, hay bai tap, hay cac dinh ly, .... Thay vi hé
thong tim va so khép véi tat ca cac phan loai tri thirc trong co sd tri thirc,
thi h¢ théng s€ nhan dang dugc va chi tim trong cac phan loai ma dugc
ngudi sir dung chi dinh sin trong yéu cau. Két qua tra vé cling gdm céc két
qua chinh duoc tim thy theo phan loai dugc chi sin, va cac két qua lién
quan.

+  Van d& vé truy van kién thirc: viéc tim kiém kién thirc theo tir khoa chua
du dé nguoi dung co thé biéu dién duge mot mike sdu hon vé mong mudn
tim kiém. Vi du trong tri thirc vé Toan THPT ngudi dung mudn tim nhiing
ndi dung chi tiét hon so véi cach dién dang cac cum tur khoa chfmg han
nhu véi tir khda nguyén ham ngudi ding mudn tim thém nodi dung chi tiét
hon chang han nhu: cac cong thic tinh nguyén ham? Hay cac bai tap vé
nguyén ham? Hay cac dinh ly/tinh chit lién quan dén nguyén ham? Thi

cach tim thong qua #ir khda chua du dé biéu dién duoc chi tiét thong tin
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ngudi dung mudn tim kiém. Dé giai quyét dugc muc tiéu nay, trong phan
luan vin can phai giai quyét dugc cac van dé nho sau day:

»  VAn dé vé dua ra dugc mot hodc mot sb dang ct phap mau don gian,
gitip ngudi dung c6 thé dién dat duoc tot hon mot sé mong mudn
khi tim kiém. Va cac miu cdu ndy phai dam bao duogc cac tiéu chi
co ban nhu: sy don gian, sy bé quat, su ddy du.

=  Vin d¢ tim kiém céc thtrc qua mét sb ct phap quy udc don gian. Dé
hé théng c6 thé tim kiém dugc cac tri thirc theo mot sd dic ta quy
udc don gian nay, hé théng can phai xt Iy dé hiéu duoc dic ta nay
tir nguodi dung. Tir d6 di tim kiém cac kién thic theo mong mudng
nay cua nguoi dung.

Dua trén céc két qua nghién ctru, luan van sé van dung vao viéc thiét ké ung dung
hd tro tra ctru kién thitrc Toan THPT, vé6i cac yéu cau co ban sau day:
+  Pbi voi ngudi hoe

= HJ chirc cho phép tim kiém kién thirc theo tir khoa va kién thire lién
quan, theo phan loai: cac khai niém, cac dinh nghia, cic tinh chét,
cac dinh 1y va céac cong thirc, cac dang bai tap cung véi phuong phéap
giai.

= HOJ churc cho phép tim kiém kién thire dwa trén ngdn ngit truy van,
cho phép truy van kién thirc theo ndi dung kién thirc, theo phan loai:
cac khai niém, cac dinh nghia, cac tinh chét, cac dinh 1y va cac cong
thire, cac dang bai tap cung voi phuong phép giai.

+  D6i véi gido vien
= HOo tro chirc ning cho viéce quan tri co sé tri thire, nhu: viéc huy, cap

nhat, thém mai co sé tri thuec.
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1.4 P6i twong va pham vi nghién ciru

P6i twong nghién ciru:

Céc phuong phap biéu dién tri thire, nhu cic phuong phap theo cach tiép cn
Ontology cho viéc biéu dién tri thic.

Céc phuong phap va cac ky thuat suy luan cho viéc giai quyét cac van dé trén tri
thtrc.

Céc cong cu hd tro biéu dién Ontology va cic ngdn ngit hd trg truy van trén
Ontology

Céc hé thong thong minh, cac hé thong tim kiém — truy van kién thic. Cac hé théng

hd tro tim kiém - tra ctru lién quan trong pham vi kién thirc Toan trung hoc phd théng.
Pham vi nghién ctru:

Nghién ctru mét sb phuwong phap biéu dién tri thire, phwong phép biéu din tri
thirc theo cach tiép can Ontology, ontology COKB, cac 16p bai toan, cac thuat giai suy

luan trén may tinh, cac thuat giai heuristics.

Dua vao két qua tim hiéu cac phuong phap biéu dién tri thirc va qua trinh thu thap,
phan loai tri thirc Toan THPT tir cac ngudn nhu: sach gido khoa, gido vién, chuyén gia
vé linh vuc, tir d6 lam co s&, van dung dé xuét mo hinh cho thiét ké co s& tri thie Toan
THPT, v61 muyc tieu dap trng dugce cho viée thiét ké g dung h tro tra ctru kiesn thirc
Toan THPT.

Duya trén md hinh duoc dé xuét, thyc hién nghién ctru xac dinh mot s6 16p van dé
va thiét ké cac thuat giai dé giai quyét cac 16p van dé.

Tir cac két qua duoc nghién ctru, ludn vin s& tip trung thiét ké va xdy dung tng
dung hd trg tra ctru Toan THPT. Hé théng s tap trung vao hd tro chinh cho cac nhom

dbi twong 1a hoc sinh dang hoc mén toan cap THPT.
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1.5 Phuong phap nghién ctru

Pé tai ndy st dung phuong phap nghién ciru 1y thuyét két hop véi xay dung Gng

dung thyc nghiém:

- Nghién ctru, danh gia, nhan xét va so sanh cac phuong phap biéu dién tri thirc,
cac ontology COKB, cac 16p bai toan, cac phuong phap suy luan trén may tinh,

cac thuat giai heuristics.

- Nghién ctru, danh gid, nhan xét cac cong cu ho trg biéu dién tri thue, xay dung

Ontology.

- Thu thap, phan loai mién tri thirc tir cac chuyén gia, cac gido vién day Todn trung

hoc phé théng, cing cac 16p bai toan cho muc tiéu cta hé thong.

- Dua trén cach tiép can Ontology cung vdi cac két qua thu thap phan loai, nghién
ctru vé tri thire toan THPT, tir d6 xem xét dua ra mo hinh biéu dién tri thie phu
hop cho mién tri thic nay.

- Dua trén md hinh dugc dé xuét, ta nghién ctru xay dung ngdn ngit truy van trén
co sé tri thire, ciing cac van dé k¥ thuat lién quan.

- Xem xét mot s6 16p bai toan trén mo hinh, trén ngdn ngit truy van bao gdm: Céc
van dé vé xir 1y cau truy van; 16p bai toan tim kiém — truy van kién thtrc; va xay
dung céac thuat giai dé giai quyét cac van dé nay.

- Tir cac két qua d6, thuc hién van dung xay dung co sé tri thirc va thiét ké tung
dung hd tro tra clru kién thirc Toan THPT.

- Thu nghiém trién khai thu nghi¢m, va thuc hi¢n so sanh, danh gia két qua cua h¢

thong so véi mot s6 qua dang c6 hién nay.
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CHUONG 2 - THIET KE CO SO TRI THUC CHO HE THONG
TRA CUU KIEN THUC TOAN TRUNG HQC PHO THONG

Té chrc tri thirc t6t ¢6 vai tro rat quan trong, trong viée xay dung cac 16p van dé
va thiét ké cac thuat giai xtr 1y dua trén tri thirc. Dé dép tng duoc viée to chuc tri thire
t6t va phu vu cho viéc xay dung tmg dung tra ctru kién thirc Toan THPT doi hoi viée thu
thap tri thure, phan loai tri thirc c6 vai tro dac biét quan trong. Trong chuong nay s€ trinh
bay cac budc dé mo hinh hoa duoc co sé tri thie tir d6 hudng dén thiét ké co s tri thire
Toan THPT phuc vu cho viéc xdy dung ing dung tra ctru kién thuc trén mién tri thic

nay.
2.1. Thu thap tri thirc va phan loai

Thu thap tri thirc, va cac yéu cau la budc dau tién va ciling 1a giai doan rat quan
trong, 1am tién d& cho viéc xay dung duoc mo hinh biéu dién tri thirc phit hop cho mién
tri thirc. Viéc thu thap tri thirc phai ddm bao duogc tinh phu hop véi chuong trinh dao tao
mon Toan THPT. Viéc thu thap tri thirc phai bao gom kién thirc tir Iy thuyét, bai tap, bai
giai, cac ciu truy van thong dung. Qua trinh nay duoc thu thap dua vao cac ngudn chinh

sau day”
(1) Sach Gido khoa, sach luyén thi, sach bai tap toan THPT 16p 10, 11, 12 [1]-[6]
(2) Dé thi tot nghiép THPT cac nim
(3) Tir chuyén gia 13 gido vién dang truc tiép day vé Todn THPT tai nha Truong.
(4) Thu thip cac mau cau truy van tir hoc sinh tai Trudng THPT Tay Ninh.
2.1.1. Quy trinh thu thdp co so tri thuc
Qua trinh thu thép tri thirc ctia luan van dugc thuc hién theo cac budc sau:
(1) Chon nguén sach giao khoa Toan THPT, sach bai tap, sach luyén thi dai hoc, dé
thi c4c nim, va cac mau ciu tim kiém thuong dung cua hoc sinh THPT Tay Ninh.

(2) Doc va rut trich cac ndi dung chinh, trong tam ctia chuong trinh.



14

(3) Quan sat, phan loai, truc quan héa ting thanh phan, ciu tric va cac méi lién két

giita cac thanh phan

Ta c6 tri thurc dugc thu thap, va phan loai nhu sau:

2.1.2. Phdn loai co so tri thirc

Dua vao hudng tiép can ontology cung cac tai liéu tham khao duoc dé cip va yéu
cau cua hé théng hd tro hoc tap Toan THPT, luan van da thuc hién phan loai g@)m cac

thanh phan sau:

(1) Thanh phan tri thitc “Khdi niém”

(2) Thanh phan tri thitc “Quan hé”

(3) Thanh phan tri thitc “Toan tir”

(4) Thanh phan tri thire “Ham”

(5) Thanh phan tri thire “Chii dé”

(6) Thanh phan tri thirc “Bai todn”

(7) Thanh phan tri thire “Phwong phdp gidi”
(8) Thanh phan “Lién két”

(9) Thanh phan vé “tir khéa”

(10) Cay chwong muc

Ta c6 chi tiét cac phan loai sau:
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2.1.2.1. Tap cac khai ni€ém

Béang 2.1: Danh muc khai niém

STT

TEN
KHAI
NIEM

NOI DUNG

CAU
TRUC
THANH
PHAN
LIEN
QUAN

KHOA

a) lidy thira v&i 6 mii nguyén

Luy

elog,3=zv2°=3.

Cho n I3 mdt s6 nguyén duong. thl‘l'a,
® VGi a 12 56 thire tly , Iy thira bac ncdaa latich cla nihrasb a.a” = a.a.......a. lﬁy
o \Voia£0: <\
- thira
g =1. re A
VO1 SO
a = % ~
. mu
Trong biéu thikc a™, ta goi a I3 co 56, 50 nguyén m 1a s mi Dlnh nguyén
L o Chay: nghia, I
1 ‘y 0° va 0™ khong 6 nghia. vi du) > Y
thu’a Ly thira vi s6 mil nguyén c6 cac tinh chat twong ty cda Iy thira vai s6 mi nguyén drong til’lh thu’a,
X V01 SO
b) Liy thira véi $6 mi hivu ti Chat 5 hiy
y mil hiru
Cho a I sb thie dwong va s6 hitu ir = = trong do m € Z,n € Z,n > 2.Lly thira voi s6 mi r1a 2 1~
sé a” xac dinh bé a” = a¥ = {/am. t19 luy
¢) Lily thira véi sé mii thue thl.ra
Cho a |a mét sb dirong, o 13 mét s6 vo i V(’)’] 86
L =~ . - N o
Ta goi gioi han cua ddy so a™ [a |Gy thira cua a vai s0 mil a, ki hiéu 13 a mu
G T i T
e ::]-la]-flmﬂ e :]-EIFmrw thl:l'c
Cho hai 56 thirc dreng a va bvoi a # 1. 56 a thda mén a® = b diegc goi 12 I6garit co 6 acda b, ki Logarlt
hiéu l{)gub:ﬁ. [‘ héi R Céng
vy a=loggb s {5 07100 ni¢m, vi | thuc
14 ;( .
i du, tinh | doi co
2 | Locarit | ewvi-Luz-va chatcua | s0, so
& : 16garit anh
1 i ogarit, san
alog2§:—3v'\23:—. < .
8 quy tac hai
log,3=1vi3' =3. ; .
R tinh loogarit
elog 1=0via"=1. A - <\
: l6garit | cung co

sO
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Logarit . Logarit
g}\ a) Légarit thap phan Khai g,\
thap ey e s sma ; A thap
A Ligarit co s6 10 cia 56 z > 0 dwrgc goi la 16garit thap phan cla z, ki hiéu 13 log z hodc lg z. hiém A
phan i phan
Logarit b) Légarit tw nhién Khai Logarit
tu Logarit co s e ca s6 @ > 0 dwoc goi 1A [6garit e nhién (hay 16garit Né-pe) cia sd a, ki higu 2 Ina. nlém tu
nhién ; nhién

a) Binh nghia ham s6 mii
Cho sé thiec dwong a khac 1.
Ham s6 y = a® dugc goi lahamso miico st a
b) Tinh chit ham s6 mi
e Tap xac dinh: B.
e Tap gia tri: (0; +00).
e V&ia > 1hamsd y = o dong bién trén R. Ham sb
e VGI0<a<1 hamsdy= a® nghich bién trén R. mil,
& D0 thi ham sé mii nhan truc Oz [am tiém can ngang. Dinh
nghia
p— Dinh | ham so6
.'{ ~ ~
nghia, md,
Ham s6 tinh tinh
mil Sl chat, chat
b, Tt isan] dao ham so
i — ham | mi,
dao
ham
ham so
mi

¢) Bao ham cla ham sé mii
o Ham s6 y = e* co dao ham voi moi & va:
(e?)' = €.
o Ham s6 y = a%(a > 0,a # 1) ¢o dao ham tai moi z va:(a®) = a®Ina.
« DO véi ham hop:
(") =u'.e"

(a") =a"lna.u'.
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a) Dinh nghia ham sé Lagarit

Cho sé thuec dwong a khac 1.

| - Dinh
Ham s y = log, = dwoc goi 13 ham sa lagarit co 50 a. nghia
b) Tinh chét ham sé Légarit ham sb
® Tap xac dinh: (0; 4-00). . 16garit
(0; +00) Pinh ogarit,
o Tap gia tri: R. i tinh
o ) nghnia, hA’t
Ham Sé e Viia>1:y=log, xlaham sd dong bién trén (0; +o00). tinh ¢ . a .
L@garit e VGi0<a<1:y=log, & ham sd nghich bién trén (0;4-00). Chét, }’l}\&l’l’l .SO
ogarit
e Viixy = 0,29 > 0:log, 7y =log, o9 & 1y = Ta. dao dago ’
c) Pac ham ciia ham sé logarit ham \
N ha}m
L) et cua
1 ham so
o (log, Jal) = —=—. -
zlna logarit
1
logz) = —.
o (logz) =
Ki higu K |a khodng cach hoac doan hodc nla khodng cla . .
— Khai
Dinh nghia: R
, niém
Cho ham 56 f(z) xdc dinh trén K. R
, , ) nguyén
Ham so F(z) dwoc goi la nguyén ham cia ham sd f(z) trén K néu hs
F'(z) = f(z) voii moi z € K. _ am,
T Khai tinh
N R Binh Iy 1: e h'(t
n : : : ; nicm
gl‘lye Néu F(z)1a mt nguyén ham cha ham sé f(z) trén K thi véi m8i hing sé C, ,¢ i ¢ aA
ham ham sé G(z) = F(z) + C cling 1a mét nguyén ham cla ham sé f(z) trén K. tll’lh nguyen
Dinh Iy 2: chat | ham, sy
Néu F(z) 1a mt nguyén ham ciia ham sé f(z) trén K thi moi nguyén ham ton ta1
cia f(z) trén K déu cd dang F(z) + Cvéi Cla mét hang s tiy v. cua
Ki higu ho nguyén ham ciia ham sé f(z) 1a [ f(z)dz. nguyén
ham

Khi dé [ f(z)dz = F(z) + C,C € R.
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2.1.2.2. Danh muc quan h¢
+ Danh myc quan hé phan cap IS_A giita 2 khai niém

Bang 2.2: Danh muc quan hé phén cip

STT KHAI NIEM 1 TEN QUAN HE KHAI NIEM 2
1 Ham s6 mil IS A Ham s6
2 Ham sb 16garit IS A Ham s6
3 Phuong trinh mi IS A Phuong trinh
4 Phuong trinh 16garit IS A Phuong trinh
5 Bit phuong trinh mil IS A Bit phuong trinh
6 Bit phuong trinh 16garit IS A Bit phuong trinh
+ Danh muc quan h¢ hai ngoi gitra hai khai niém
Béang 2.3: Danh muc quan hé
STT KHAI NIEM 1 TEN QUAN HE KHAI NIEM 2
1 Mit phing Song song Mit phing
2 Mit phang Trung Mit phang
3 Mit phing Cit Mit phiang
4 Puong thang Song song Puong thang
5 Puong thang Cat Puong thang
6 DPuong thing Chéo DPuong thing
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7 DPuong thing Trung DPuong thing
8 Puong thing Cat Puong tron
9 Puong thang Tiép xtic DPuong tron
10 DPuong thing Vuong goc Duong thing

2.1.2.3. Danh muc chu dé bai tap

Bing 2.4: Danh muc chi dé

STT TEN
1 Phuong phap toa do trong mit phang
2 Vector trong khong gian — quan hé vudng goc trong khong gian
3 Liiy thtura va Logarit
4 | Khéi da dién
5 H¢ toa d6 trong khong gian
6 | Sé phirc
7 Luong giac
8 T hop va xé4c sut
9 Quan h¢ vuong goc
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2.1.2.4. Tap cac bai tap

Béang 2.5: Danh muc bai tap

STT | TEN | PHAT BIEU BAI TOAN Vi DU
LOP
BAI
TAP

Khao | Khao sat sy bién thién va vé€ do thi | Khao sat sy bién thién va vé

sat sy | ham sd y = f(x) d6 thi ham s6: y= - x> + 3x2

bién —4

thién Khio sét sy bién thién va va
1 |va ve d6 thi ham s6 y =- x> + 3x?

dd thi

Khao sat sy bién thién va vé

ham sb . ) .
do thi (C) cua ham so

1 3 2
V==X +2x" +4x
3

Xét Cho ham sd y = f(x) x4c dinh trén K, | Xét tinh dong bién va nghich

tinh | v6i K 1a mot khoang, nira khoang | bién ctia ham s sau y=x° -
don hodc mdt doan. 6x>+9x -3
diéu

Ham s6 y = f(x) dong bién (ting) trén | Bai giai miu:
2 | cua K néu vxi, x2 € K, x1 <x2 = f(x1) <

ham sb Tap xac dinh: D=R
f(x2).

Tacoy' =3x>-12x+9

[x=1

y':O@ x =3
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Ham sb y = f(x) nghich bién (giam)
trén K néu Vx1, x2 € K, x1 <x2 = f(x1)

> f(xa).

Bang bién thién:

Pinh nghia: Cho ham sb y = f(x)xéc

Tim : ) Tim cyc tri cia ham sb y =
dinh va lién tuc trén khoang (a;b) (cé o y
cuc tri | thé a 14 -o0; b 1 +o0) va diém 2x% - 6x + 2.
, x0€(a;b). N
cua Bai giai mau:
ham so | Néu ton tai s6 h > 0 sao cho f(x)<
f(x0 ) v&1 moti X. € (Xo -’h;Xo +h) va Tap xac dinh D =R.
x#x_0 thi ta ndi ham so f(x) dat cue
dai tai Xo. Tinh y' = 6x* - 6. Cho y'=0
s S 6x2-6=0< x==+1.
Neéu ton tai s6 h >0 sao cho f(x) >f(xo
) Vo1 moi X € (X0 - hixo + h) va X #Xo | Bang bién thién
thi ta n61 ham so f(x) dat cwe ti€u tai
XO_ x - -1 1 +w
. /// 6 \ // +o0
Vay ham sb dat cuc dai tai x
=-1,y =6 vaham so0 dat
cucticutaix =1,y
Tim Dgnh nAghza.:lCho ham s6 y = f(x) xéc Tim gi4 tri 1on nhét, gid tri
dinh trén mién D ) )
gia tri nho6 nhat cia ham s y = x° -
160 Sf) M goi la gila tri l?n nhat cia ham 3x2- 9x + 2 trén doan [-2: 2].
) s0 y = f(x) trén D néu:
nhat va

gia tri

f(x) <M, vx€D
{Elxo € D,f(xO) =M

Bai gia mau:
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nhé Ki hiéu: fo _
. M = max f(x) hodc M = max f(x). Taco:y'=3x"-6x-9=0
nhat xED D x=-1€(-2; 2)
, . . x=3 €&(-2;2
Cua SO m goi la gid tri nho nhat ciia ham < ( )
am <8 | S0y = f(x) trén D néu: .
ham so {f(x) > m,Vx € D Ma y(-2) = 0; y(2) = -20;
Axg €D, f(xy) =m’
’ " y1)=7.
Ki hi¢u:
m = min f(x)hoac m = min f(x) Suy ra
x€D ' D maxy = 7; miny = —20.
[-2;2] [-2;2]
Tim Pinh nghia: Cho ham s f(x) xac Tim nguyén ham cua ham
dinh trén K (K 1a khodng, doan hay sO
nguyén | nira khoang). Ham s6 F(x) dugc goi
ham 1a nguyén ham cua hé}m s§ f(x) trén a) [ (4x5 4 ox 3 Xé) dx
K néu F'(x) = f(x) v61i moi x € K.
cua x
, Bai giai mau:
ham so

1
a)Taco [ (4x5 +2x73 — x3) dx

1
6 -2 1+3
X X X 3
=4—+4+2—-—=+C
6 -2 A=
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2.1.2.4. Phuong phap giai

Bang 2.6: Danh muc phwong phap giai

STT TEN NOI DUNG

Phuong phép xét tinh | Buéc 1: Tim tap xac dinh cia ham s0 y = f(x)

don diéu ctia mot ham | Buére 2: Tinh dao ham f(x) va tim cac diém x, sao cho
1 | f'(x0) = 0 hodc f'(x0) khong xéac dinh.

Bwéc 3: Lap bang xét ddu va dua ra két luan

Phuong phap tim cuc | Cach 1:

tri cua ham so
Budc 1. Tim tdp xac dinh cia ham so.

Buwéc 2. Tinhf(x). Tim cac diém tai d6 f'(x)bang 0
hodc f'(x) khong xac dinh.

Budre 3. Lap bang bién thién.
Buwéc 4. Tlr bang bién thién suy ra cac diém cuec tri.

Cach 2:

Budre 1. Tim tap xac dinh cua ham sb.

Budc 2. Tinh f'(x). Giai phuong trinh f'(x)va
ky hiéux; (i=1,2,3,...)la cadc nghiém cua no.
Buéc 3. Tinh f'(x) va f'(xi ) .

Budc 4. Dya vao dau cua f'(x; )suy ra tinh chat cuc tri
cua diém x;.
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Phuong phap tim Phwong phap dung dinh nghia va tinh chat
nguyén ham cta ham |  + Bién doi cac ham s6 du6i dau nguyén ham vé
6 dang tong, hi¢u cua cac bic¢u thurc chira x.
3 . 3
+ Pua cac moi biéu thirc chira x vé dang co ban c6
trong bang nguyén ham.
2.1.2.5. Tap cac quy tic,cong thirc,tinh cht
Bang 2.7: Danh muc quy tic,cong thirc,dinh Iy
STT TEN NOI DUNG
Cong thtc tinh nguyén
ham ctia mot s6 ham sd so f dx=x+C
cap a _ 1 _a+1
Xdx=—2x Cla # —1
f a+1 t+ ( * )

fidx = In|x| +C
[efdx=e*+C

[a*dx = %+C(a >0,a+ 1)
[ sinxdx = —cosx + C

[ cosxdx = sinx + C

] —dx = tanx + C

cos2x

| —dx = —cotx + C

sin2x
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Tinh chit ciia nguyén ham Tinh chit 1: (Jf(x)dx)' = f(x) va Jf(x)dx = f(x) + C

Tinh chét 2: [kf(x)dx = k[f(x)dx v6i k 14 hing sb khac 0.

2 ;
Tinh chét 3: [[f(x) + g(x)]dx = [f(x)dx + Jg(x)dx
o s 1) Néu F(x) 1a mot nguyén ham ciia ham s6 f(x) trén K thi voi
Binh Iy nguyén ham mdi hing s6 C, ham s6 G(x) = F(x) + C ciing 1 mot nguyén ham
3 cua f(x) trén K.

2) Néu F(x) 1a mot nguyén ham cua ham sO f(x) trén K thi moi
nguyén ham cua f(x) trén K déu c6 dang F(x) + C, v6i C la mot
hang so.

2.2. M6 hinh héa co sé tri thie

Qua qua trinh thu thap va phan loai, mé hinh biéu dién cho tri thirc v& Toan THPT
o0 muc don gidn phuc vu cho viéc tra ctiru kién thtrc phai dam bao dugc biéu dién cho cac
thanh phan goém: cac khai niém, quan hé, bai tap, phwong phap giai, dinh ly/tinh
chét/cong thirc, phép toan, va ham. Ngoai ra cac thanh phan vé chuong muc, cha dé, tir

khoa cling phai dugc mo hinh hoa.

Trong pham vi luan vin viéc huéng dén giai quyét bai toan don gian 1 tra ctru kién
thirc theo tur khoa va cac quy ude don gian, vi vay tri thirc dugc mo hinh héa phai dam
bao duoc it nhat tiéu chi vé biéu dién duoc cac thong tin ndi dung ma ngudi dung c6 thé
doc va hiéu duogc. Pay 13 cin ¢t co ban cho cac két qua tra vé cua hé thong.

Vi vy dua vao mot sé phuong phap biéu dién tri thire di dugc nghién ctru: nhu mo
hinh COKB [27], M6 hinh biéu dién tri thirc Toan THPT theo [7], CAy va ciu tric ca
tri thirc thu thap vé Toan THPT theo [1]-[6], ta c6 thé m hinh hoa tri thirc nay dudi dang

sau day:
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2.2.1. Mé hinh biéu dién tri thirc cho thiét ké phin hé im kiém va truy vin kién

thiwre

Pinh nghia 1.1: Ta goi “mé hinh biéu dién tri thirc cho kién thirc Toan THPT”, viét
tait KB_HM (Knowledge-Based Model for Highschool Mathematics) 1a mot bo gom 5
thanh phan:

(COKB_SIMPLE, C-TREE, TOPIC, KW, R)

Trong d6 cac thanh phan duoc mé ta nhu sau:
1) M6 hinh biéu dién tri thirc cho tri thitc Toan THPT COKB_SIMPLE

M3 hinh co s6 tri thirc ddi twong tinh toan cho biéu dién tri thirc Toan THPT phuc
vu cho viéc tim kiém — truy van kién thuc, viét tit COKB_SIMPLE (Simple
Computational Objects Knowledge-Based Model) 1a md hinh dugc hi€u chinh tor mé
hinh tri thitc COKB (Computational Objects Knowledge Base) véi cac cu trtuc don

gian dé phuc vu cho viéc tra ctru kién thic, gdm c6 8 thanh phén:
(C, H, R, Ops, Funcs, Rules, Problems, Methods)
Trong do:

% Tap cac khai niém C, vé6i viée diéu chinh phi hop véi muc tiéu cho phép thuc
hién tim kiém — truy vén kién thirc, ta c6 mdi khai niém ¢ e C c6 cdu truc gdm:
e Tén cua khai niém
e Thanh phan dién dat thong tin vé ndi dung cua khai niém c 1a dang text c6
cAu trac. Clu tric dé dién dat ndi dung cua thanh phﬁn c la tap cac doan
(paragraphs), voi mdi doan (paragraph) c6 cdu tric gdm par name: dé chi
tén cua dogn, par_content: dé dién dat noi dung cua mdi doan
«» H: Tap quan IS A giira hai khai niém

* R: Tap quan h¢ gitra cac khai niém, hodc cac doi twong trong mién tri thirc.
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R={ri|ric CxC} U {rj| rj < Problems x Methods}
Trong pham vi cta lun vin, chi xem xét mdi quan hé 2 ngdi voi mdi quan hér
R, c6 céu tric gom:

e Tén quan hé dé chi dinh danh cua quan h¢

e Tén thanh phan khai niém ¢ (c1 € C)

e Tén thanh phan khéi niém c» (c2 € C)

e Tap tinh chit cua quan hé: phdn xa, phdan xitng, déi ximg, bdc cau.

e Thanh phan thong tin ndi dung dang TEXT c6 cau tric (structured text)
dién dat ¥ nghia ctia quan hé. Phan dién dat thong tin vé ndi dung ctia quan
hé 1a mot tap cac doan structured _paragraphs (duge mo ta & trén phan noi
dung cua khai ni¢m).

% Ops: tip cac phép toan trong mién tri thirc

% Funcs: tip cac ham trong mién tri thirc

% Rules: Tap cac quy tic, cong thire, dinh 1y, ...vv
% Problems: T4p céc bai tip trong mién tri thirc

% Methods: Tap cac phuong phap giai mot sb 16p bai tap trong mién tri thirc
2) Thanh Phan TOPIC

TOPIC 1a tip cac chu dé trong mién tri thirc, c6 dang TB_BI = {tp1, tpa, tps, ...}.
Véi mbi tpi € TOPIC 1a mét chu dé trong mién tri thirc, c6 cdu trac gdm 2 thanh phan

(topic_name, topic_content).
3) Thanh phan KW

Trong mién tri thirc Toan THPT, khi dit van dé tim kiém va truy van thi co s tri
thirc can phai luu trit dugc cac thanh phan tir khoa hay thuat ngit, dé t6 chire luu trit dugc
cac tur khoa va thuat ngtt KW (Keywords for Basic Informatic Domain) vi bo 3 thanh

phan sau:
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(KW, Rkw, Labels)

% Thanh phan KW, 1 tap cac tir khoa, thuat ngit trong mién tri thire Todn THPT.
¢ Rkw: tap cac quan h¢ giira cac tu khoa k (k € KW), trong pham vi luan van ta
chi xem xét nhom quan h¢ twong duong gitta hai khai ni¢ém. C6 2 loai quan h¢
dugc xem la tuong duong:
1) Quan hé dong nghia - synonym
2) Tur viét tit - acronym
+¢ Labels: tap nhan (theo phan loai cia tri thite COKB_SIMPLE) cia & (k € KW).
MGdi tir khoa k trong mién tri thirc dugc gan lién véi phan loai ctia chiing. Trong
pham vi luan van, phan loai cta tir khéa co thé thudc mot hodc nhiéu phan loai
trong m6 hinh COKB_SIMPLE. Lables = {khdi niém, quan hé, bai tap, huong
dan, ...}

+ Bai toan kiém tra moi quan hé twong dwong ngir nghia giira hai tir khoa

Trén mo hinh KW, ta xét quan hé “dong nghia” giita hai tir khoa. Dudi day xin
trich dan chi tiét lai dinh nghia vé sw twong dwong ngit nghia giita hai tir khoa.

Ta goi ham o: KW x KW — {0,1} dé do luong su “dong nghia” giita hai tir khoa
trong tap KW. Gié tri 1 dai dién cho su “déng nghia”, gia tri 0 dai di¢n cho su “khong
dong nghia” giira hai tir khoa ki, k2. Ta c6 thé xac dinh a(ki, k2) théng qua thuit toan
sau:

Thudt toan 1.1

begin_proc:

if (synonym(k:) = k» or acronym(k;) = k2) then
reutrn 1;

else if (ki1 = synonym(k>) or ki = acronym(k2)) then
reutrn 1;

else
return O;

end proc:
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4) Thanh phan C-TREE

Kién thirc Toan THPT trong chuong trinh gido duc Pai hoc, n¢1 dung mon hoc tu
cac sach Gido trinh (GT) thuong duoc thiét ké dua trén bd cuc chuong muc. Vi viy, ta
can to chirc va luu trir duoc cdy chuong muc nay, ta goi C-TREE (Chapter Tree) 13 cau
tric cdy chuong muc ctia mién tri thirc Toan THPT, cdy C-TREE c6 cu triic gdm bo 2
thanh phan sau:

(N, Rxw)
Trong do:
¢ N 1a tap cac nit (node) trong cady chuong muc, N = {node;, nodes, ...., nodex};
v6i mdi nit nodei ¢6 cau trac nhu sau:
e Thanh phan nhin cta nat, nhin dé chi tiéu dé cua mot nit.
e Thanh phan dién dat ndi dung cia nut, ndi dung nay duoc trinh bay bang
ngon ngtr tur nhién.
¢ Rnn tap quan hé hai ngdi gilra cac nut, trong pham vi cady chuong muc chi xét
quan h¢ “CHA-CON”
5) Thanh phan R LINK

Thanh phin R _LINK d& chi mdi lién két giita cac thanh phan trong
COKB_SIMPLE, KW, va C-TREE. R_LINK, TOPIC c6 4 nhém lién két sau:
{R1, Rz, R3, R4}
Trong d6 ta xét mot sé mbi lién két sau:
% Ry : Nhom lién két giira cac thanh phan trong C-TREE va KW
e R; dé chi mbi lién két giita mot tir khoa k (k € KW, KW < KW) va mot

node (node € N, N ¢ C-TREE) véi tén lién két "thuéc vé"
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% Rz : nhém lién két giira gitta C-TREE va COKB_SIMPLE, trong nhém R, ta
c6 cac lién két dé chi mdi quan hé "thude vé" giita cac thanh phan sau:
e Ry:lién két gitra mot khai niém ¢ mdt node.
e Ry,: lién két gitra mot bai toan bdi tdp va mot node.
< Rs: Nhom lién két giira cac thanh phan trong COKB_SIMPLE va TOPIC dé
chi méi lién hé giira hai thanh phan nay.
e R; dé chi mdi lién két gitta mot bai tdp (ex e Exercise, Exercise —
COKB_SIMPLE) va mét node (zp € TOPIC) véi tén lién két "con"
% Ry: Nhom lién két giira cac thanh phan trong COKB_SIMPLE, ta c6 céc loai
sau:
e Ry lién két giira thanh phan khai niém va bai tap, voi tén lién két “/ién
quan”
e Ruo lién két gifta thanh phan hudng din thao tac co ban va thanh phan
thanh phan khai niém dé méi lién quan giita hai thanh phan nay.

2.2.2. Pdc td va to chirc co s6 tri thirc

2.2.2.1. Céc thanh phan trong co sd tri thirc

C thanh phan trong mé hinh tri thie KB_HM. Co s tri thirc ctia hé thong gom :

\\ [ RULES } [ RELATIONS l_{ KEYWORDS l_[ LABELS ]

\

\ 1

\ |}
RELATIONS | \\ |
KW

~ \
~ \
\

"""""" “{ coverrs || cOKB_sP TOPIC
/ C-TREE
B

1
1
1
2 FUNCS RELATIONS k"{ NODES }-{ <NODE_NAME> }

Hinh 2.1: Ciu tric thanh phén tri thirc

I
1
- ’ |
< 1

- , 1

-
1
1
1

OPS /

1
METHODS |
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Céc thanh phan trong co so tri thitc bao gdm 3 thanh phan chinh:

(1) Thanh phan tri thtce COKB_SIMPLE gdm céc thanh phan con nhu sau:

Thanh phan CONCEPTS: tip cac khai niém trong mién tri thirc (lwu dinh
danh cac khai niém)

Thanh phén <CONCEPT_NAME>: luu thong tin, cia mgt khai ni¢m.
Thanh phan H: luu tip cac quan hé phan cip (IS_A) giita hai khai niém.
Thanh phan RELATIONS: luu tip cic quan hé gitta cac khai niém
Thanh phan RULES: luu céc tri thirc vé cac quy tic, dinh 1y, hé qua, cac
tinh chat

Thanh phdan PROBLEM: luu cac dang bai tap trong mién tri thirc

Thanh phin METHODS: luu mét s6 dang phuwong phép giai mot sé bai

tap trong mién tri thirc

(2) Thanh phan tri thirc KW gdm céc thanh phan sau

Thanh phin KEYWORDS: luu tap cac tir khoa/ thuat ngit trong mién tri
thirc

Thanh phan RELATIONS: luu tip cic quan hé giira cac tir khoa/thuat ngi
Thanh phan LABLES: luu tip cac phan loai tir khéa theo mé hinh tri thirc
COKB_SIMPLE

(3) Thanh phan tri thirc C-TREE

Thanh phan NODES : luu tip cac nut trong cdy chuong muc.
Thanh phin <NODE_NAME> : luu c4u tric thong tin vé ndi dung cta
tung nut trong cay chuong muyc.

Thanh phan <RELATIONS> : luu cic quan hé giita cac node

(4) Thanh phan tri thirc TOPIC

Thanh phan TOPIC: luu tip cac chu dé
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(5) Thanh phan tri thirc R_LINK

Ri: Luu cac quan hé giita cac thanh phdn COKB_SIMPLE va C-TREE
R, : Luu cac quan hé giita cac thanh phan trong COKB_SIMPLE va KW
Rs : Luu cac quan hé giita cac thanh phan trong KW va C-TREE

Rs : Luu cac quan hé giita cac thanh phan trong TOPIC va COKB_SIMPLE

2.2.2.2 Pic ta va to chirc co sé tri thuc
(1) CAu trac ctia mot khai niém :

begin concept def
concept_name ::= < string >
begin content pars
begin par 1
par_name::= <string>
par_content..:= <string>|<html>
end par 1
begin par 2
par_name:.= <string>
par_content.:= <string>|<html>
end par 2

end content pars
end concept def

(2) CAu trac cua thanh phan tri thae H

begin hierachies

begin hierachy
relation name::= <string>
concept_name_1::= <concept>
concept name 2::= <concept>

end_hyerachy

end_hierachies
(3) CAu trac cua thanh phan tri thire Relations
begin relations

begin relation
relation name.:= <string>
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concept_name_1::= <concept>
concept_name 2::= <concept>
relation_properties::=
{<symmetric>|<reflexive>|<transitive>}
end_relation

end relations

(4) CAu trac dic ta tri thitc Methods

begin helps
begin help
title ::= <string>
content ::= <string>|<html>
end help

end_helps
(5) Cau trac thanh phan ctia mot bai toan

begin exercise
exercise_type name ::= <string>
exercise name .::= <string>
exercise statement ::= <string>|<html>
begin _examples
begin example 1
example content ::= <string>|<htm[>
end example 1
end_examples

end exercise
(6) Dic ta ciu trac tap keywords

begin keywords
begin keyword
keyword ::= <string>
label ::= <string>
end keyword

end_keywords
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(7) Dic ta cdu trac quan hé giira cac tir khoa

begin relations keywords
begin relation
keyword relation name ::= <string>
keyword 1 ::= <string>
keyword 2 ::= <string>
type relation ::= <synonym>|<acronym>
properties ::= {<symmetric>|<reflexive>|<transitive>}
end relation

end_relations _keywords

(8) Pic ta cau trac nut trong cay chuong myc trong C-TREE

begin node
node name ::= <string>
label ::= {<string>, <string>}
node contents ::= <string>|<html>
end node

(9) Bac ta tri thirc luvu quan hé “CHA-CON” trong C-TREE

begin relations nodes
[<node;>,<node>>] //node; CHA node>
[<node;>,<node>>] //nodei CHA node>

end relations nodes

(10) CAu truc cta thanh phan tri thirc R_LINK

begin relations
begin relation
relation type.:= <string>
relation name::= <string>
component_name_1::= <concept>
component name 2::= <concept>
relation_properties::=
{<symmetric>|<reflexive>|<transitive>}
end relation

end_relations
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CHUONG 3 - BAI TOAN TIM KIEM VA THUAT GIAI

Tim kiém 13 mét trong nhitng bai toan kinh dién trong nganh Coéng nghé thong
tin. Trong hé théng hd tro hoc tap kién thirc vé Toan THPT, viéc tim kiém kién thirc
cling duoc xem xét 1a chirc ning chinh cua hé thdng. Trong pham vi chuong nay, luin
van s& xem xét mot s6 16p bai toan tim kiém nhu tim kiém theo tir khoa, tim kiém theo
phan loai kién thtrc va tim kiém theo mot cu phap quy udc don gian. Bén canh d6, trong
phan trinh bay ciing s& nghién ctru va xay dung mot sb thuat giai dé giai quyét cac 16p

van dé tim kiém nay.
3.1. Bai to4an tim kiém theo tir khoa

3.1.1. Phdt biéu bai todn

Bai toan tim kiém theo tir khoa trén co so tri thirc phai hd tro tim kiém dugc nodi
dung phu hop theo tir khoa, déng thdi dira trén cac mdi quan hé giira cac thanh phan noi
tai (internal), quan hé lién két ngoai (external) giira cac thanh phan trong mé hinh dé tim
ra dugc cac thanh phan tri thire lién quan dén tir khoa. Ta ¢ thé phat biéu bai toan nhu

Sau.

Dinh nghia 3.1: Cho mién tri thire Todn THPT K duoc mo hinh héa theo mé hinh
KB_HM, ta goi bai toan tim kiém trén mién tri thie K c6 dang keyword — results.
Trong d6: keyword: tix khoa, results: 13 két qua tra vé ciia hé thong theo phan loai tri thirc
m6 hinh COKB_SIMPLE, C-TREE, két qua bao gdm ndi dung theo tir khoa keyword,
results = {result | result c COKB_SIMPLE U C-TREE}

3.1.2. Thudt giai
& Thugt gidi 3.1

Ta c6 thé giai bai toan tim kiém tir khoa bai thuat giai sau:
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Input: keyword
Output: results
Buéc 1: khéi tao gid tri cic bién
+ known = {};
+ related _keywords = {};
+r known = {};
Budc 2: Tim ndi dung chinh theo tir khéa
Buoc 2.1 tim trong tap khai niém
for cin Cdo

if (name(c) = keyword) then

known : = known U {c, node(c)};

else
for p n paragraphs(c) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;
Buoce 2.2: tim trong tap quan hé
for rin R do
if (name(r) = keyword) then
known : = known U {r, node(r)};
else
for p in paragraphs(r) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

Budc 2.3: Tim trong tap bai tap
Jor ex in Problems do
if (name(ex) = keyword) then or (type name(ex) = keyword) then
known : = known U {ex, node(ex)};
else
for p in paragraphs(ex) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
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end do;
end if;
end do;
Budc 2.4: Tim trong phuong phap giai
for m in Methods do
if (name(m) = keyword) then
known: = known U {m, node(m)};

else
for p in paragraphs(m) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

Budc 2.5: Tim trong tap toan tir
for o in Ops do
if (name(o) = keyword) then
known: = known U {o, node(o)};

else
for p in paragraphs(m) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

Budc 2.6: Tim trong tap ham
for fun in Funcs do
if (name(fun) = keyword) then
known: = known U { fun, node(fun)};
else
for p in paragraphs(fun) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;
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Budc 2.7: Tim trong tap rules
for rule in Rules do
if (name(fun) = keyword) then
known: = known U { rule, node(rule)};
else
for p in paragraphs(rule) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

Budc 2.8: Tim trong tap Topics
for tin Topics do
if (name(t) = keyword) then
known: = known U { ¢, node(t)};
else
for p in paragraphs(t) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

Budc 3: Tim cac khai niém lién quan
for rin R do
if (“DX” in properties(r)) then
if (concept namel(r) = keyword or concept name2(r) =
keyword) then
related keywords : = related keywords
U {r, node(r)};

end if;
else
if (concept namel(r) = keyword then
related keywords : = related keywords
U {r, node(r)};
end if;

end if;
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end do;

Budc 4: Tim ndi dung lién quan

for r_keyword in related keywords do
+ dwa vio budc 2, dé thwe hién tim néi dung theo r_keyword
dwa vao tdp r_known;

end do;

Buéc 5: Xuit cic két qua trong tip known, r_known;

3.2. Bai toan tim kiém theo phan loai kién thirc

3.2.1. Phat biéu bai todn

Tuong ty nhu bai todn tim kiém theo tir khéa, bai toan tim kiém theo phan loai
kién thirc s& c6 su gi6i han vé phdn logi tim kiém. Vi viy, thuat giai cling phai dam bao
dugc viée tim kiém theo sy gidi han vé phan loai nay. Ta c6 thé phat biéu bai toan dudi
dang sau day:

Dinh nghia 3.2: Cho mién tri thirc Todn THPT K duoc mé hinh hoa theo mé hinh
KB HM, ta goi bai toan tim kiém trén mién tri thic K c6 dang keyword,
kind_of knowledge — results. Trong d6: keyword: tir khoa, results: 1 két qua tra vé
ctia hé théng theo phan loai tri thic m6 hinh COKB_SIMPLE, C-TREE, két qua bao
g6m ndi dung theo tir khoa keyword, results = {result | result c COKB_SIMPLE U C-
TREE}

3.2.2. Thudt gidi

Thudt gidi 3.2 Ta c6 thé giai bai toan tim kiém kién thtc theo phan loai duéi dang sau

day:

Input: keyword, type_of knowledge
Output: results

Budéc 1: khéi tao gid tri cac bién
+ known = {};

+ related keywords = {};

+r known = {};
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Budc 2: Tim ndi dung chinh theo tir khéa
Buoc 2.1: tim trong tap khai ni¢m
for com in type of knowledge do
if name(com) is “Concept” then
for cin Cdo
if (name(c) = keyword) then
known : = known U {c, node(c)};
else
for p in paragraphs(c) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end do;
end if;

else if name(com) is “Rules” then
for rule in Rules do
if (name(fun) = keyword) then
known: = known U { rule, node(rule)};
else
for p in paragraphs(rule) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

else if name(com) is “Opts” then
for o in Ops do
if (name(o) = keyword) then
known: = known U {o, node(o)};
else
for p in paragraphs(m) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
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end do;

else if name(com) is “Funcs” then
for fun in Funcs do
if (name(fun) = keyword) then
known: = known U { fun, node(fun)};
else
for p in paragraphs(fun) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

else if name(com) is “Problems” then
for ex in Problems do
if (name(ex) = keyword) then or (type_name(ex) = keyword) then
known : = known U {ex, node(ex)};

else
for p in paragraphs(ex) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;

else if name(com) is “Methods” then
for m in Methods do
if (name(m) = keyword) then
known: = known U {m, node(m)};
else
for p in paragraphs(m) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;




42

else if name(com) is “Topics” then
for tin Topics do
if (name(t) = keyword) then
known: = known U { t, node()};
else
for p in paragraphs(t) do
if par name(p) = keyword then
known = known U {p, node(p)};
end if;
end do;
end if;
end do;
end if;
end do;

Buéce 3: Tim ndi dung lién quan

for r_keyword in related keywords do
+ dwa vao budc 2, dé thwe hign tim néi dung theo r_keyword
dwa vao tdp r_known;

end do;

Buéc 3: Xuit cac két qua trong tip known, r_known;

3.2. Bai toan tim kiém theo quy wéc dic ta

Tim kiém theo tir khoa/thut ngit chi dap ing duoc cho dién dat cic mong mudn
don gian, duoc dién dat qua tir khoéa/thuat ngit cia nguoi dung vi du nhu: “Tich phan”,
“S6 phire”, “Légarit”. Voi cac mong mudn tim kiém nhiéu thong tin lién quan hodc sau
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hon vé ban chét ndi dung nhu: “cdc céng thirc tinh tich phan”, “cdc tinh chdt lién quan

dén lbgarit”, “cdc phép todn trén sé phirc”, ...vv, thi viée tim kiém theo tir khoa/thuat

ngir 1a chua thé dép ting dugc tt cho cac mong mudn nay.

Vi vay, dé dép g tot hon cho viéc tim kiém, dua trén khao sat 1a kién thic Toan
THPT, trong pham vi luan vin nay ciing xem xét va dua ra ra mot so quy udc dic ta, hd
tro cho viéc dién dat duge co chiéu siu hon theo mong mudn nguoi dung thay vi chi

nhap vao tir khoa/thuit ngit. Dua trén co so d6, luan vin ciing xay dung va thiét ké mot
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s0 thuat giai dé xu ly cac cu phép dac ta nay. Cac quy udc dac ta trong luan van xem xét,
can phai dam bao dugc mdt s tiéu chi co ban dé hd tro tot cho nguoi st dung mot cach

thuan tién nhu:

(1) Tinh don gidn: ngdn ngit truy van phai dam bao duoc sy don gian, khong kho

dién dat, khong nhap nhan.

(2) Tinh ddy dii: ngdn ngit cho phép ngudi st dung c6 thé dic ta dugc mot s thanh
phan tri thirc, cac mbi lién két, lién quan giita cic thanh phan c6 trong mo hinh

biéu dién tri thirc KB_ HM.

(3) Tinh phé qudt: ngon ngit phai dung dugc trén cac mién tri thire duoc biéu dién

theo m6 hinh KB_ HM.

3.2.1. Quy woc dac ta don gian

Dé c6 thé thuc hién dua ra duoc quy udc dac ta don gian, luan van da thuc hién qua
trinh khao sat, thu thip va thyc hién phan loai (theo phu luc A). Qué trinh thu thap cac
mau cau dugc thu thap tai Truong THPT Tay Ninh tir cac ban hoc sinh dang theo hoc

tryc tiép mén Toan THPT. M6t s6 mau cau thu thap gdm:

DANH SACH CAU PHAN TiCH PHAN LOAI
TRUY VAN THU
THAP

Dinh nghia ham s DPinh nghia, ham sé <Define><Concept>
Vi du vé ham s0 Vidu, ham so <Example><Concept>
T}nh d;(m dicu cua Tinh don diéu, ham s6 <Properties><Concept>
ham s6
Vi dy, dinh nghia vé , . ~ A <Define,
16garit Vidy, dinh nghia, logarit Example><Concept>
Tinh chat vé 16garit Tinh chat, 16garit <Properties><Concept>
Bai tap vé l6garit Bai tap, 16garit <Problems><Concept>
Dgnh ngAh 1avesy Pinh nghia, sw dong bién <Define><Concept>
dong bién
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Dinh nghia vé su . N . X
i nehy i Dinh nghia, su nghich bien | <Define><Concept>
nghich bién
Phuong phap giai bai s e g
toAn til’%liu’ g(;)%l bién Phuong phap gidi, bai toan
\ 1 SEEons tim sy dong bién va nghich | <Method><Problem>
va nghich bién ctua X
. £ bién
ham so
A 1Al 2R 1w £ A e PR y <Condition>
biéu kién dé ham s6 Dieéu kién, de, ham so don .
don dicu diéu <Relation>
j ' <Concept>
<fomular>
Cong thure tinh dao . ., . .
he‘lmg : Cong thire, tinh, dao ham <Relation>
<concept>
Dinh nghia vé cuc tri | Pinh nghia, cuc tri cia ham
I NERI T s T <Define><Concept>
cua ham so SO
Pinh ly vé cuc tri Dinh ly, ham so <Define><Concept>
Dinh nghia gié tri 16n | Dinh Iy, gid tri [én nhat ciia
W1 nehia gla mn ), g1 i <Define><Concept>
nhat cua ham so ham so
Xem thém phan phu luc A

Qua qua trinh phan tich cac miu cau duoc thu thip va mo hinh tri thirc vé& Toan
THPT, cac mau ciu quy udc c6 thé duoc nhap (input) vao hé thdng duéi dang quy udc
c6 cau tric thong qua céc tir khda duogc quy ude. Trong pham vi ludn vin cu truy van

dugc chia lam hai loai cu phép sau:
3.2.1.1. Mau cau loai 1

La cau quy udc cho phép khic phuc duoc van dé tir viée tim kiém theo tir khoa,
nhung v6i quy ude kha don gian. Vi du nhu khi dé cap dén khai niém “Nguyén ham”,
thi ngudi dung c6 thé mong mudn tim kiém nhiéu thong tin vé ndi dung nay, ching han
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nhu “khdi niém vé nguyén ham”, “céng thirc tinh nguyén ham”, ...vv. Hay khai niém vé
“tich phan, dao ham” thi ngudi dung c6 thé mong mudn tim kiém theo nodi dung nhu: “vi
du vé tich phdn, dao ham”, “bai tdp vé tich phdn, dao ham”. O hai vi du dau tién, ta thay
tir khod “Nguyén ham” chinh 13 tir khéa chinh (khai niém chinh), va cic ¥ mong muébn
xoay quanh tir khoa nay chiang hang nhu “khdi niém Nguyén ham” va “Bdi tdp, cong

thure tinh nguyén ham’ nghia la vo1 y nay nguoi dung chi mudn xem dinh nghia cua khai
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niém “Nguyén ham”. Diéu nay ciing 1p lai tai vi du tht 2 (nhung dong thoi xuét hién
hon 1 khai ni€m), tich phdn, dao ham 1a 2 tir khoa chinh (khai niém chinh), va cdc mong
mudn nhu: “vi du vé Tich phdn, dao ham”, “bai tdp Tich phdan dao ham” chi la mudn
may tinh ¢ thé hiéu va trich xuat ra cdc phan cu thé hon cua tich phan, dao ham nhu:
“vidu”, “bai tap”, “cong thirc”.
Vi vay, dé hd tro tbt cho cac trudng hop nay, ta c6 cau tric mau cdu loai 1 nhu sau:
<Labels> <Es>

Trong do:

+¢ Lables: 1a tap tor khoa mdi tir khoa 1a chi mot nhan, nhin nay dugc thu dinh
nghia cu thé trong phan ndi dung cua tri thire/ hay chi loai ndi dung cu thé, ching
hang nhu: dinh nghia, bai tdp, dinh 1y, tinh chdt, céng thirc, ... Vv.

% Es: 1a tip cac tir khoa, mdi tir khoa mot thé hign cia cac thanh phan trong

COKB_SIMPLE U C-TREE;
Vi du mot sb ct phép loai 1:
<dinh nghia><dao ham>
<dinh nghia, vi du, bai tap><dao ham>
<dinh nghia, vi du, ,bai tap><dao ham, nguyén ham>
3.2.1.2. MAu cau loai 2

Tai mau céu loai 1, ta ¢6 thé tim kiém duoc cac khia canh ciia mot thanh phﬁn tri
thite nhu: Pinh nghia, vi du, bai tdp nhung dbi véi viée truy van ndy ta lai bo qua phan
khai thac rat quan trong giita cac thanh phan tri thirc d6 chinh 13 méi lién két, hay quan
hé giita cac thanh phan trong mé hinh CSTT KB_HM. B¢ khic phuc han ché nay cia

mau cau loai 1, mau cau loai 2 ¢6 cau truc nhu sau:
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<Labels><Rs> <Es>
Trong do:
% Labels, Es: c6 cAu tric theo cdu truy van logi 1
% Rs: 13 tap cac tir khoa chi tén méi lién két giira cac phan tir trong Labels va Es
3.2.2. Xuwr ly cu phap quy woc

Pé thyc hién tim kiém noi dung kién thirc theo cit phdp quy wéc dugce dua ra dya
trén nén tang 1a moé hinh KB_HM thi budc dau tién d6 1a xir Iy dwgc ca phép tir cau truy
van. Viéc xtr 1y cu truy van do 13 qua trinh phan tich cac phan loai theo quy uéc cu
truy van, tir d6 1am co so cho viée tim kiém duya trén cac phéan loai da duoc phén tich. Ta

c¢6 thé mé hinh héa bai toan truy van kién thirc boi dang sau:
KQL — results
Trong do:

< KQL: 13 ngdn ngir quy udc cb cau trac theo mau loai 1, hodc loai 2
% results: 12 tap cac két qua tra vé, voi results = {result | result c COKB_SIMPLE
U C-TREE}

Ta c6 thé xir 1y va tim kiém theo cu truy van béi hai thuat giai sau:
3.2.2.1. Thuat giai xir 1y cau truy van loai 1

+ Thudt gidai 3.3:

Input: KQL = (<Labels> <Es>)

Output: results

Buoc 1:

for e in Es do
for type in Labels do
for p in par(e) do
if par name(p) = type then
results := {p};
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end if;
end do;
end do;
end do
Budc 2:
return results;

3.2.2.2. Thuat giai x{r Iy cAu truy véan loai 2

* Thudt gidi 3.4
input: KQL = (<Labels> <Rs> <Es>)
output: results
Budc 1:
+ Type == {};
+tR={};
+E:={};
+ Results := {};
Budce 2:
for e in Es do
for type in Labels do
relation_list := get rela_list(e, type);
for re in rela_list do
if p in par(re) then
Results := {p};
end if;
end do;
end do;
end do;
Budc 3: return Results;

Thu tyc tim cac tap khai niém lién quan:

get rela list::=begin_proc(e::string, rela::string, type::string)
return list of es;
list of es :: set;
list of es := {e};
IF (type is the component name)
{
if (get Typename(type) is concept component)

{
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for r in Rcc do
if concept 1(r) = e or concept 2(r) = e then
list of es :=list of esunion {e};
end if;
end do;
for r31 in R3-1 do
if related(r31, e) then
list of es :=list of esunion {r31}

end if;
end do;
b
else if (get Typename(type) is exercise component)
{
for r32 in R3-2 do
if related(r32, e) then
list of es:=list of es union {exercise (r32)}
end if}
end do;
b
else if (get Typename(type) is Helps component)
{
for r4 in R4 do
if related(r4, e) then
list of es:=list of es union {help name(r4)}
end if;
end do;
}

}

return list of es;
end proc
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CHUONG 4 - CAI PAT THU NGHIEM VA PANH GIA

Chuong nay sé& van dung cac md hinh va cac ciu trac biéu dién cac thanh phan tri
thirc duoc trinh bay trong chwong 2 va cac van dé trong chuong 3 dé mé hinh va t6 chire
mot phan kién thirc Todn THPT phuc vu cho viée xay dung hé hd trg hoc tap Toan THPT

qua mang internet.

4.1. Phan tich xac dinh yéu ciu

Qua qua trinh phan tich va khao sat yéu ciu va muc tiéu cua hé théng, hé théng hd
tro hoc Todn THPT phai hd tro duoc cho ngudi hoc (hoc sinh) 1a nhitng nguoi dang truc

tiép hoc mon hoc va ngudi quan tri ndi dung tri thire gom 2 ddi twong sau:
(1) P6i twong 1a hoc sinh dang theo hoc hoc phan Toan THPT

Hd trg ngudi hoc 1a chirc ning chinh va quan trong nhit cua hé thdng, trong d6
hé théng can phai hd trg duoc cac chic ning nhu:

e Tim kiém theo tir khoa: hé thdng cho phép ngudi hoc c6 thé input (nhip)
vao hé théng tir khoa can tim kiém, chuong trinh s€ ghi nhan, xtr 1y, tim
kiém va tra vé cac két qua bao gdm cac két qua chinh, cac két qua c6 lién
quan.

e Truy van kién thirc: ngudi dung s& thue hién tim kiém ndi dung tri thire

theo ngén ngit quy wéc don gidn (ngon ngir truy vin) dugc trinh bay tai
muc 3.2, hé thdng s& ghi nhan, xir 1y cac ngdn ngit quy udc nay, tir d6 “thirc
hién” theo yéu cau cla cu truy van nay. Két qua tra vé cling phai dam bao
dugc gdm 2 thanh phan 1a két qua chinh va cac két qua 1a kién thic lién

quan.
(2) Péi twong 13 ngwoi quan tri ndi dung tri thire

Bén canh céc chirc nang chinh: hé théng can phai hd tro duoc cho dbi tuong la

nguoi quan tri h¢ thong vo1 mot yéu cau chirc nang co ban bao gom:
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e Quan tri ndi dung cho thanh phén tri thirc khai niém

e Quan tri ndi dung cho thanh phan tri thirc quan hé H

e Quan trj ndi dung cho thanh phan tri thirc quan hé R

e Quan tri ndi dung cho thanh phén tri thirc luat Rules

e Quan trj ndi dung cho thanh phan tri thirc dang bai tap Problems

e Quan trj ndi dung cho thanh phan tri thirc dang phwong phap giai Methods

e Quan tri ndi dung cho thanh phan tri thirc chu dé Topics

e Quan trji ndi dung cho thanh phan tri thitc Cay chuong muc4.3. Thiét ké hé
thong

4.3.1. Kién triic hé thong hé tro hoc tgp Todn THPT

Client L
Hoc sinh Giao vién
Giao dién ngwoi ding

Server

(1) Module phin (2) Module phin

loai véu cau tich ket qua
(3) Module (4) Module tim (5) Medule truy
quan 1y tri thiee kiém kién thirc van kien thire
(6 CSTT

Hinh 4.1: So dd vé kién tric hé thong
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Trong do:

% Client gdm cac nhoém d6i twong st dung hé théng
e Hoc sinh: 1a nhom nguo1 dang theo hoc mon hoc vé Todan THPT, dugc st
dung cac module 13 tim kiém va truy van kién thuec.
e Gi4o vién: 1a nhdm ngudi tryc tiép giang day hoc phan vé Toan THPT va
dugc phép st dung module quan tri tri thure, dugc sit dung theo cac yéu
cau chirc ning duoc phan tich & muc 3.2.
e Thanh phan giao dién: 14 noi cho phép ngudi st dung 13 ngudi hoc (hoc
sinh) va nguoi day (gido vién) co thé giao tiép voi hé thong.
% Server 13 noi nhan yéu cau va tra vé két qua cho ngudi sir dung bén phia Client,
cac thanh phan quan trong bén phia Server bao gdm:
(1) Module phan logi yéu cau: module tiép nhan request tir client 1én hé thong,
tir d6 x4c dinh yéu cu va giri dén module twong tmg nhu (3), (4), (5).
(2) Module phén tich két qua: Sau khi thue cac module da xir Iy yéu cau dya
trén co so tri thirc (6), cac két qua nay trudc khi giri dén (respone) vé
client s& dugc phan tich va xir 1y sao cho két qua hién thi dén ngudi ding
tr& nén than thién, dé doc hon.
(3) Module quan ly tri thirc: Chirc nang nay cho phép nguodi day (gido vién)
c6 thé thuc hién cac thao tac trén CSTT (6) bao gom:
» Tao/huy/cép nhat tap khai ni¢m
= Tao/hiy mot quan hé phan cip
* Tao/huy mot quan hé gilra cac khai niém
= Tao/hty/cap nhat mot hudng dan thao tic co ban
= Tao/hily/cap nhat mot chu dé
= Tao/huy/cép nhat bai tap

* Tao/huy/cap nhat mot muc trong cay chuong muc



» Tao/huy/cép nhat quan h¢ CHA-CON giita cac muc trong cay chuong
muc

(4) Module tim kiém theo tir khéa: Qua tir khéa duoc giri (request) tir client,
hé théng s€ thuc hién tach cic tr khoa nay ra. Tu cac tir khoa nay, hé
théng s& van dung cac thuat giai duoc cai dat san theo thuat giai 3.1 va
CSTT (6) dé tra vé két qua phu hop véi tir khda duoc nhap vao.

(5) Module xit Iy céu truy van va tim kiém ndi dung theo cdu truy van: Tuong
tu nhu module tim kiém theo tir khoa, hé théng s€ tu dong phan tich cau
truy van tir client giri dén. Tir d6 phan tich xir 1y cau truy van nay theo
cAu tric dic ta tai muc 2.2.1. Sau khi phan tich két qua, hé théng s€ van
dung céc thuat giai dugc cai dat san theo thuat giai 3.2 va CSTT (6) dé
tra vé& két qua phu hop véi tir khoa duge nhép vao.

(6) CSTT la thanh phan co s tri thirc cho hé théng, co so tri thirc cua hé
thong dugc mo hinh hoéa va dic ta theo cau trac cia KB_HM, day la

thanh phan nén tang va co s& cho hoat dong cuia cac module (3), (4), (5).

4.2.2. Thiét ké co sé tri thirc

Co s tri thitc ctia hé hd trg hoc vé Todn THPT duge md hinh hoa béi mo hinh tri
thec KB_HM 12 mot bd gdbm (COKB_SIMPLE, KW, TOPIC, C-TREE,
R_LINK), phan noi dung chi tiét dugc thu thap dugc trinh bay chi tiét trong phan
2.1.2. Cung véi tri thire duge dic ta & muyc 2.2.2 ta c6 thé thiét ké co s tri thire dudi

dang co s¢ dir liéu quan h¢ nhu sau:

-3 ~ N - ~ N - ~
= =

= :

-3 ~

Hinh 4.2: So' d6 vé kién tric co sé dir liéu quan hé ciia hé thong
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CAu tric cac table, duge dic ta theo phﬁn dac ta dugc dinh nghia tai phén 1.2.2 cta luan

van.

4.2.3. Thiét ké cac module

Cac module cua hé théng dugc thiét ké theo kién trac 3.2.1 (hinh 4.1), gdm cac

module

(1) Module phan loai yéu cau
(2) Module phan tich két qua
(3) Module quan 1y tri thic:
* Quan ly tri thuc khai niém
= Quan Iy tri thic vé quan hé phan cip
= Quan Iy tri thic vé& quan hé R
= Quan Iy tri thire vé tip cac chu dé
= Quan Iy tri thic vé cac bai tap
= Quan Iy tri thire vé cac huéng dan co ban
= Quan Iy tri thie vé Cay chuong muc
(4) Module tim kiém theo tir khoa

(5) Module tim kiém theo cau truy van
4.3. Cai dit trién khai thir nghiém

4.3.1 Cai dit hé thong

Hé théng duoc cai dat béng ma nguén ASP.NET MVC4, co sé tri thirc dugc mo
hinh hoa va luu trtr dudi dang mot co s¢ dir li¢u quan hé béng cong cu MSSQL Server
2019. Ung dung dugc viét thanh mot ung dung web (web application) theo tén mién:

https://thpt.hotrohoctaptructuyen.site/, cho phép ngudi st dung 1a hoc sinh va giao vién

c6 thé thao tac voi hé thong qua moi trudng internet.
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V& co s tri thirc hé thdng da thu thap va luu trit gdm 100 khai niém, 20 chu dé, 40
dang bai tap cung véi cdy chuong muc cho Todn THPT, gdbm 3 cép 16p: 16p 12, 16p 11,
16p 10.

4.3.1.1. Giao di¢n cay chuong muc

O & hitps//ihpthotrohoctaptructuyen.site

2 1 1} - -—7—-—--—-—-— 'giﬁ;z B
(ot - o i
& iGwie TV THEQ T KHOA
e TiM KIEM THEO QUY U'OIC TRUY VAN
W GIAl TicH 12
i CHUONG I: NG DUNG Tim
DAO HAM DE KHAD SATVA
VE DO THI CUA HAM $6
& CHUONG II: HAM 86 LOY ]

THUA HAM 50 MU VA HAM
50 LOGARIT
1 CHUONG Ill: NGUYEN
HAM = TiCH PHAN & UNG
DUNG
& CHUONG IV: 8O PHUC
B HINH HOC 12
& CHUONG I: KHOI DA DIEN
& CHUONG II: MAT NON,
MAT TRU, MAT CAU
i CHUONG IIl: PHUONG
PHAP TOA DO TRONG KHONG
GIAN
W LoP T
& DAI 50 VA GIAI TiCH 11
@ HINH HOC 11
m LOP10
W DAl SO 10
& HINH HOC 10

Hinh 4.3: Giao dién cdy chwong muc ciia hé thong



55

4.3.1.2. Giao dién trang tim kiém kién thirc theo tir khoa va két qua tra vé

Tilld THEG TU KHOA

] KHAI NIEM O O O
BINH LY/TINH LOP BAI TOANICHU  PHU'ONG PHAP
CHATICONG THFC DE GIAI

TiM KIEM THEO QUY UO'C TRUY VAN

Tim

Hinh 4.4: Giao dién tim kiém theo tir khoa

NGUYEN HAM

Binh Nghia

1. Nguyén ham va tinh chat:
Binh nghia:

Cho ham s6 f(z) xac dinh trén K

Ham s6 F(z) dwoc goi 1a nguyén ham cia ham so f(z) trén K néu F'(z) = f(z) voimoi z € K.

Khai niém
1. Nguyén ham va tinh chat:
a) Khai niém nguyén ham

Ki hiéu K 13 khodng cach hodc doan hodc nira khoang cia R.

Hinh 4.5: Giao dién két qua tra vé ciia tim kiém theo tir khéa
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4.3.1.3. Giao dién trang tim kiém kién thirc theo mau cau truy van dang 1 va két

Y
A

qua tra vé

TiM THEO TU KHOA
TiM KIEM THEOQ QUY U&'C TRUY VAN

[tinh chéat][tich phan]

K={Kk1, k2, k3, ..}; trong dé: méi Ki 1 tén cla thanh phan tri thire. Vi dy: khai niém, dinh nghia,
vi du, baitap. .

E: {e1, e2, e3}); trong dé: mdi ej 1a tén cha don vi tri thirc. Vi du: Ham sO, Dao ham, Tich Phan,
WY

R:{r1, r2, r3}; trong dé: méi rh 1 tén quan hé dé chi sw lién quan gilra ki va ej. Vi du: lién
guan, ndm trong, ...

Hinh 4.6: Giao dién tim kiém theo miu ciu quy wéc loai 1 va loai 2

Két qua tra vé

TICH PHAN

Tinh chit

Cho cac ham sd f(z), g(z) lién tuc trén K va a, b, c 1a ba s6 thuée K
o [ f(z)dz = 0.

o [} f(@)dz = — [} f(z)dz.

o [ f(2)dz = [ f(z)dz + [ f(z)dz.

o [Pk f(z)dz = k [, f(z)dz.

o ['1f(z) + g(2)ldz = [ f(z)dz + [ o(z)dz.

N

Hinh 4.7: Két qua tra vé
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3.3.1.4. Giao dién quan tri thirc khai niém

[ msDB »
R N IDCONCEPT CONCEPTNAME THUQC NODE COMPONENT FIELD ATIRIEUTES SUNXOA
CHONMUS v
ATION: 032 Logart Thap Phan 2 CONPONENT FELD ATTRIBUTES
B INCTIONS ~ 8 5
038 Logart Tis nhizn d CONPONENT FELD ATTRIBUTES
) | cox Phusong tinh mii s COVPONENT FELD ATTRIBUTES M
F 035 Fhurong Trinh Logari 2 COVPONENT FELD ATTRIBUTES
QL_TBL (N C036 Eat Phuong Trinh M 24 COMPONENT FELD ATTRIBUTES
NETHO . ’ T
co37 Edt Phuong Trinn Logarit e CONPONENT FELD ATTRIBUTES
- o0 Famsb 10 CONPONENT FELD ATTRIBUTES
G RELA 031 Nt phéng m CONFONENT FELD ATTRIBUTES m
QL_TBL_KW_G. L cotd Fhuong rinh béc rhét 51 CONPONENT FELD ATTRIBUTES .

Hinh 4.8: Giao di€én quan tri tri thirc khai niém

3.3.1.5. Giao dién quan tri cady chuong muc

Tén myc Thém béi Ngay thém Slra/Xéa

Lop 12 duc.hm 61212019 12:00:00 AM
Giaitich 12 admin 61212019 12:00:00 AM
Hinh hoc 12 admin 61212019 12:00:00 AM
Chirong I fng Dung Dao Ham B Kho SAt Va V& Db Thi Clia Ham S6 admin 6/2/2019 12:00:00 AM

Bai 1: St Déng Bién, Nghich Bién Clia Ham S6 duc hm 6/17/2019 12:00:00 AM

Bai 3: Gia Tri LGN NnAt Va Gia Tri Nnd Nndt Clia Ham S6 duc.hm 6/17/2019 12:00:00 AM
Bal 4 Brong TEm Can duchm 6/19/2019 12:00:00 AM
Bai 5: Khao Sat Su Bién Thién Va V& B0 Thi Clia Ham S0 duc.hm 6/1912019 12:00:00 AM
Churong Il Ham S6 Lily Thira Ham S6 M Va Ham S6 Logarit admin 6/2/2019 12:00:00 AM

Bai 1: Lily Thira duc hm 6/17/12019 12:00:00 AM

Bal 2: Cure Tri Clla Ham S6 duc.hm 6/18/2019 12:00:00 AM

Hinh 4.9: Giao dién quén tri cay chwong muc
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Thém muc

Thém théng tin muc

Hinh 4.10: Giao dién cap nhat ndi dung muc trong ciy chwong muc
4.3.2. Két qud thir nghiém
4.3.2.1. Chirc nang tim kiém tir khoa

V6i chte ning tim kiém, d3 thir nghiém trén 100 tir khoa chi khai niém, chi cac 16p
bai toan, chi cac dinh 1y, tinh chét...vv. Bén dudi 13 bang tom tat cac két qua tra vé tir
cac tir khoa da thu nghiém.

Bang 4.1: két qua thir nghiém tim kiém theo tir khoa

STT TU KHOA PUQC NHAP VAO
| Nguyén ham
2 Tich phan
3 DPao ham
4 Ham lugong giac
5 Logarit
6 Logarit ham s mil
7 Bit phuong trinh mil
8 Cuc tri
9 Tinh don di¢u
10 Puong tiém can
11 Phin mém
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4.3.2.2. Chtic nang tim kiém theo cau truy van

Bang 4.2: Két qua thir nghiém tim kiém theo miu ciu quy wéc loai 1 va 2

STT CAU TRUY VAN CACH NHAP
1 Dinh nghia ham s6 [Dinh nghia][ham sd]
2 Vi dy vé ham sb [vi du][ham s6]
3 Tinh don diéu ctia ham sb [tinh don diéu][cta][ham sd]
4 Vi du vé 16garit [vi du][l6garit]
5 Tinh cht vé 16garit [tinh chat][16garit]
6 Bai tap vé 16garit [bai tap][logarit]
7 Dinh nghia vé sy dong bién [dinh nghia][su dong bién]
8 Dinh nghia vé sy nghich bién [dinh nghia][su nghich bién]
10 Phuong phap giai bai toan tim su [phuong phap][giai][bai toan tim sy
dong bién va nghlch bién clia ham sb dong bién va nghlch blen ctia ham sd]
11 Diéu kién dé ham sb don diéu [diéu kién][dé][ham sb don diéu]

4.3.4. So sanh va danh gia

Qua qué trinh trién khai thir nghiém, hé thong da dap Gmg duge mot sb yéu cau quan

trong cua hé hd tro hoc tap Todn THPT. Bén dudi la bang so sanh gitra h¢ théng va mot

s6 hé thdng hién nay trén internet.

Bang 4.3: So sanh két qua ciia hé thong va mot s6 hé thong hién nay

CHUO | LOAI | HOTRQTIM | HO TRQ TiM KET QUA T QUS PHAM
N P . , L, KET QUA .
NG CONG KIEM THEO KIEM THEO CU TRA VE CO RA VI VI KIEN
. . , A \ . TRA VE ]
TRINH CU TU KHOA PHAP QUY UGC | PHAN LOAI THUC
C6 hd tro tim kiém | C6 phén loai
N theo mot s6 ca phap | theo két qua
Google Search Co6 ho tro tim . La cac Pa linh
) nhu: site, related, gom: hinh )
[9] Engine theo tir khoa website vuc
intitle, intext, anh, video,
filetype. sach, ...
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La céac tap
tin
Violet,
Web N N * ppt|*.pptx,
tailieu, o C6 ho tro tim Khong ho trg tim Khong phan Pa linh
Applicati , *pdf,
hoc247 theo tir khoa kieém theo cu phap loai vuc
on *doc|*docx,
[4, 5, 6] _
cac link
download
N C6 phan loai No6i dung
Co6 ho tro: tim 5
Web C6 ho trg: cu phap tri thirc nhu: (TEXT), ndi
My chinh xéc, tim Toan
Applicati don gian phan loai | khai niém, bai dung lién
system tuong duong . THPT
on tri thirc tap, chu de¢, quan
ngit nghia .
huéng dan. (TEXT)

Dua vao két qua nay ta thiy ring, cac cong cu hd trg nhu cong cu search engine
(google) hay cac website ho tro hoc tap nhu Violet, tailieu, hoc247 chi hd trg chung cho
tt ca nhom dbi tuong cung nhiéu linh vuc khéac nhau khong tap trung vao viéc hd tro
cho nhém nguoi hoc tap hoc phén Toan THPT, vi vay viéc khai thac tinh dadc thu cua tri
thirc, cing nhom ddi twong riéng theo hoc hoc phan ndy con nhiéu han ché va chira mang

lai sy hi¢u qua, va sy thuan tién doi véi nguoi dung.

Hé théng trong luan van duogc thiét ké mang tinh chat dic thy, vi vay da hd tro
duoc mot sd khia canh sdu hon vé nhu cau hoc va tim kiém kién thirc tap trung cho hoc
phﬁn Toan THPT. Hé théng da duoc trién khai va danh gia tdt tir cac hoc vién va hoc
sinh cac nganh danh theo hoc hoc phan nay tai truong Truong THPT Tay Ninh.
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CHUONG 5 -KET LUAN
5.1. Két qua dat dwgc

Qua qua trinh tim hiéu, nghién ctru va hoan thanh ludn van, dé tai cling da dat duoc

mot sO két qua nhu sau:

7

% Vé ung dung
o Xay dung duoc mot ing dung web (web application) hd trg cac hoc sinh
hoc tdp mén Toan THPT cung cac gido vién c6 thé chu dong trong viée
xay dung co so tri thirc vé Toan THPT.

% V& goc d6 khoa hoc va ky thuat

o Dé tai da dua ra dugc mot dang ontology domain, cho phép biéu dién
duoc cac mién tri thirc co dang twong dong, c6 cu tric cau thanh gdm:
khdi niém, quan hé, toan tu, ham, ludt, cac quan hé, cdy chwong muc, tw
khéa, chii de.

o Dé tai d3 dua ra dugc mot sb 16p bai toan tong quat trén mo hinh duoc
dé xuét, bao gém: bai toan tim kiém theo tir khoa; bai toan tim kiém theo
phan loai; dé tai cling di dwa ra mot s6 mau ciu quy udc don gian va
xem xét bai toan tim kiém theo quy udc don gian va k¥ thuat xt Iy ciu
quy udc nay.

o Cac l6p bai toan dugc xem xét trong luan van da dugec mo hinh hoéa va
cac thuat giai cling dd duoc cai dit dang module hoa. Cho phép c6 thé

van dung vao mot sO mién tri thurc khac.

5.2. Han ché ciia dé tai

Do gi6i han vé thoi gian thuc hién dé tai va kién thirc vé phuong phéap biéu dién

tri thirc va suy luan nén ndi dung dé tai co nhirng han ché nhét dinh:
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¢ Qua trinh thtr nghiém con han ché vé sb lugng tri thirc nhap vao chua dugc
nhiéu

% MB0 hinh biéu dién tri thic con don gian, chua thé biéu dién siu hon vé mat
dinh tinh cua tri thirc, chéng han nhu mdi khai niém ta chi luu trit ndi dung
dué6i dang TEXT, ma khong xét sau hon vé biéu dién ndi dung nay? N6 & dang
gi? Va nén nhu thé nao?

s Ct phap hd trg truy van kha don gian chwa dua ra duoc mét sé ct phap quy

L)

udce hd tro phirc tap hon trong viée truy van, ching han céc truy van mang tinh

tinh toan.

5.3. Huwéng phat trién

Véi nhitng két qua dat duoc cung nhitng han ché néu trén, dé tai c6 thé phat trién
theo mot s6 hudng sau day:

< B0 sung day du vé mién tri thirc

< Nghién ctru mot sd 16p cau miu truy van, mang tinh chat tinh toan, suy luin

% Nghién ctru ¢ phép truy van sao cho ty nhién hon.
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PHU LUC
PHU LUC A CAC CAU TRUY VAN THU THAP

Danh muc ciu truy vin thu thip

Dinh nghia ham s

Vi du vé ham so

Tinh don diéu ctia ham so

Dinh nghia vé 16garit

Tinh chit vé 16garit

Bai tap vé logarit

Dinh nghia vé sy dong bién

Dinh nghia veé su nghich bién

Bai tap tim sy dong bién va nghich bién ciia ham s6

Phuong phap giai bai toan tim sy dong bién va nghich bién cta ham sb

Dicu kién dé ham so don di¢u

Cong thuc tinh dao ham

Dinh nghia vé cuc tri cua ham so

Dinh Iy vé cuc tri

Dinh nghia gia trj 16n nhit cia ham s6

Dinh nghii gia tri nho nhét cia ham s6

Bai tap tim diém cuc tri ctia ham so

PHuong phap giai bai tap tim diém cyc tri ciia ham s6

Dinh nghia duong tiém can

Khai niém vé lliy thira

Khai niém vé Iy thira v&i s6 mii nguyén

Khai niém vé Iy thura v&i sO mi Iy thira

Céc tinh chat cua lity thira

Bai tap vé lity thira

So sanh hai liiy thira

Khai ni€ém v€é ham s0 liy thira

Vi du vé ham sd lity thira

Khéi niém vé logarit

VI du logarit

Céc tinh chat cua 1ogarit

Quy tic tinh l6garit

Cong thure bién doi co s6

So sanh hai loogarit cung co so

Dinh nghia 16garit thap phan

Vi du 16garit thdp phan

Dinh nghia 16garit tu nhién

Dinh nghia him s6 mil
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Tinh chat ham s0 ma

Pao ham ham s6 mi

Dinh nghia ham sd l6garit

Dao ham ham s6 16 garit

Phuong phap gidi phuong trinh mi

Phuong phap dua vé cung co so

Phuong trinh mii héa

Phuong phap dit an du

Phuong phap ham s6

Phuong phap gidi phuong trinh 16garit

Dinh nghia bat phuong trinh mii

Vi du bat phuong trinh mil

Phuong phap giai bat phuong trinh mii

Khai niém nguyén ham

Dinh 1y vé nguyén ham

Tinh chit ciia nguyén ham

Phuong phap tim nguyén ham

Phuong phap doi bién so

Phuong phap tim nguyén ham ting phan

Dinh nghia tich phan

Tinh chit cua tich phan

Phuong phap tinh tich phan

Phuong phép tinh tich phan timg phan

Khai niém s6 phuc

Vi du veé so phirc

Tinh chat ctia s6 phtrc

Phép cong hai s6 phirc

Phép trir hai s6 phiic

Phép nhén hai sb phirc

Phép chia hai s6 phirc

Dinh nghia vé phuong trinh bac hai voi hé s6 thuc

Vi du vé phuong trinh béac hai véi hé s6 thuc

Dinh nghia vé khi da dién

Vi du vé khoi da dién

Khai niém vé toa d cua diém

Vi du veé toa dd cuia diém

Céc phép toan vector

Dinh nghia Tich c6 huéng

Dinh nghia phuong trinh mit cau

Dinh nghia tich c6 hudng hai vector

Tinh chit tich c6 hudng hai vector

Ung dung cua tich c6 huéng
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Dinh nghia vé phuong trinh t6 quat ciia mit phing

Khai niém vé vector phap tuyén

Dinh nghia phu:ong trinh tong quat cua hai mit phang

Vector phép tuyen clia mit phing

Phuong trlnh tong quat ctia mat phang

Bai toan viét phuong trinh mit phing

Dinh nghia phuong trinh mat phéng theo doanc chin

Cach xac dinh vector phap tuyén ctia mit phang

Dinh nghii vi tri twong ddi giita cac mit phang

Céch tinh Khoang cach tir mot diém dén mit phang

Dinh nghia Géc giita hai mit phang

Dinh nghia vé phuong trinh tham s6 cta dudng thing

Céch xac dinh vector chi phuong ctia dudng thing

Dinh nghia vi tri twong ddi giita hai duong thang

Dinh nghia géc giita hai duong thang

Vi du géc giita hai dudng thing

Dinh nghia goc giita duong thiang va mit phiang

Céch tinh khoang cich tir mot diém dén duong thing

Céch tinh khoang cach giita duong thang va mit phing song song

PHU LUC B CAY CHUONG MUC

Cay chuong muc

Lép | Phin | Chuong | Bai
Toan 12
Giai tich

Chuong I: Ung Dung Dao Ham D¢ Khao Sat Va V& Do Thi
Cua Ham So6

Bai 1: sy dong bién va nghich bién

Bai 2: Cuc Tri Ciia Ham S

Bai 3: Gia Tri Lén Nhat Va Gia Tri Nho
Nhat Ciia Ham S6

Bai 4: Puong Tiém Cén

Bai 5: Khao Sat Sy Bién Thién Va V& Do
Thi Ciia Ham S6

Chuong II: Ham S6 Lity Thira Ham S6 Mii Va Ham S6 Logarit

Bai 1: Lty Thura

Bai 2: Ham S6 Lity Thira

Bai 3: Logarit

Bai 4: Him S6 Mii, Him S6 Logarit
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Bai 5: Phuong Trinh Mii Va Phuong Trinh
Logarit

Bai 6: Bat Phuong Trinh Mii Va Bt
Phuong Trinh Logarit

Chuong III: Nguyén

Ham — Tich Phan & Ung Dung

Bai 1: Nguyén Ham

Bai 2: Tich Phan

Bai 3: Ung Dung Cua Tich Phan Trong
Hinh Hoc

Chuong IV: S6 Phirc

Bai 1: SO Phirc

Bai 2: Cong, Trir Va Nhan S6 Phirc

Bai 3: Phép Chia S Phirc

Bai 4: Phuong Trinh Bac Hai Vo1 Hé So
Thuc

Hinh hoc

Chuong I: Khoi Pa Dién

Bai 1: Khai Niém Vé Khdi Pa Dién

Bai 2: Khoi Pa Dién Ldi Va Khdi Da
Dién Béu

Bai 3: Khai Niém V& Thé Tich Cua Khoi
ba Dién

Chuong II: Mt Nén, Mit Try, Mit Cau

Bai 1: Khai Niém Vé Mit Tron Xoay

Bai 2: Mit Cau

Chuong III: Phuong

Phap Toa B9 Trong Khong Gian

Bai 1: H¢ Toa B§ Trong Khong Gian

Bai 2: Phuong Trinh M3t Phing

Bai 3: Phuong Trinh Puong Thing Trong
Khoéng Gian

Lép 11

Dai s6 va giai tich 11

Chuong I: Luong Giac

Bai 1: Cac Ham S6 Luong Giac

Bai 2: Phuong Trinh Lugng Gidc Co Ban

Bai 3: M6t S6 Phwong Trinh Luong Giac
Thuong Gap

Chwong II: T6 Hop Va Xac Xuat

Bai 1: Quy Tac Pém

Bai 2: Hoan Vi, Chinh Hop va T Hop

Bai 3: Nhi Thirc Niu-Ton

Bai 4: Phép Thir Va Bién C6
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Bai 5: Xé4c Suét Cua Bién Co

Chuong I1I: Diy S6 - Cap S6 Cong Va Cap S6 Nhan

Bai 1: Phuong Trinh Quy Nap Toan Hoc

Bai 2: Day So

Bai 3: Cap S6 Cong

Bai 4: Cap S6 Nhan

Hinh hoc

Chuong I: Vecto Trong Khong Gian. Quan Hé Vudng Goc

Trong khong Gian

Bai 1: Vecto Trong Khong Gian

Bai 2: Hai Puong Thing Vudng Goc

Bai 3: Buong Thang Vudng Goc Véi Mat
Phéang

Bai 4: Hai Puong Thing Vudng Goc

Lép 10

Pai s6 10

Chuong I: Bat Pang Thirc. Bat Phuong Trinh

Bai 1: Bt Pang Thirc

Bai 2: Bat Phuong Trinh Va H¢ Bat
Phuong Trinh Mot An

Bai 3: Dau Cua Nhi Thirc Bac Nhat

Bai 4: Bat Phuong Trinh Bac Nhat Hai An

Bai 5: Dau Cua Tam Thuac Bac Hai

Hinh hoc

Chwong I: Phuong Phap Toa D6 Trong Mit Phing

Bai 1: Phuong Trinh Puong Thang

Bai 2: Phuong Trinh Pudng Tron

Bai 3: Phuong Trinh BPuong Elip




