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TOM TAT

Viéc nghién civu phat trién phwong phdp va kj thudt dé thiét ké cdc vmg dung truy van kién thirc trong
gido duc dién tir la nhu cdu cdp thiét trong thiee té. Trude day dd c6 nhiéu céng trinh nghién civu lién
quan dén biéu dién tri thirc va mot s6 ky thudt cho truy van tri thire nhung con han ché can nghién
ctru cdi thién va cdi tién. Han ché chi yéu la viéc swr dung mo hinh biéu dién tri thirc cho gidi véan dé
théng minh nén chwa phiv hop véi nhu cau truy vén tri thive, va ciing chwea chi ra sw trich dan tai liéu
chuyén mon. Bai bdo nay trinh bay mot nghién curu moi vé viéc xay dung mo hinh tri thirc voi sy tich
hop mé hinh biéu dién ni dung tai lieu phuc vu thiét ké hé théng hé tro truy van kién thirc kém theo
trich dan tir tai liéu chuyén mén c6 chira tri thire d6. Phirong phdp va ky thudt dé xudt trong bai bdo
ciing dwoe dimg trong thiét ké mét g dung thir nghiém cu thé; két thir nghiém va danh gid cho thdy
hé thdng kha thi va hiéu qua cho viéc tra ciru kién thirc trong day va hoc.

Tir khéa: biéu dién tri thire, biéu dién tai liéu, tich hop tri thire, hé co s6 tri thike, phan mém gido duc
thong minh
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ABSTRACT

Researching and development of methods and techniques for designing knowledge querying systems in
e-learning is essential in practice. There have been many related works in knowledge representation
and some techniques for knowledge querying, but there are still limitations that need further
improvement and adaptation. Previous studies still have limitations because they were used for
designing intelligent problem-solving systems. Therefore, they are not suitable for handling knowledge
querying requirements and related document citation methods. The paper will present an integration
method of knowledge representation and semantic document representation for designing knowledge
querying systems that have the ability to respond to users with results and citations of corresponding
documents. The proposed methods and techniques in this paper are also used in designing a specific
experimental application; experimental results and evaluations show that the integration method is
useful and effective for designing knowledge querying systems in teaching and learning.
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1. TONG QUAN NGHIEN CUU

Thiét ké cac 16p tmg dung | hd tro hoc tap thong minh 1a rét can thiét va y nghia trong giao duc [1]. Bac
biét 1a cac 16p ung dung hd trg dugc cac nhém chire ning cho phép ngudi dung c6 thé tra ctru hay truy
Van kién thirc, truy tim noi dung tai liéu [2, 3]. Nguoi dung co thé dua vao (input) hé thong cac cau truy
vdn ma nguoi ding mong mudn, hé thong phai tra vé cac két qua phu hop v6i mong muén cua nguoi
dung. Bén canh do, ngoai viéc dam bao ket qua tra vé phu hop theo yéu cau nguoi dung, cac két qua can
dam bao d tin cdy. Nghia 13, mdi yéu td tri thirc hay noi dung dugc tra vé tir hé thong ciing phai kém
theo thong tin chung duoc trich dan tir cc tai liéu nao, vi tri ndo trong nhimng tai liéu twong tng.

Dé thiét ké duogc loai hé théng vira c6 kha ning cho phép tim kiém truy van kién thirc va tra vé két qua c6
trich dn rd ngudn tai lidu, doi hoi hoi can co nhimg giai phap trong viée két hop hay tich hop cac tri thire
va cac cac ni dung cua tai liéu. Viée dua ra giai phap tich hop tri thirc va cac ndi dung cua tai liéu s& lam
co s0 khoa hoc, gitip cho cac nha phat trién c6 thé thiét ké dugc cac 16p tng dung c6 kha ning hd trg chirc
ning truy van kién thirc va dam bo tin cay.

Hién nay, da co nhiéu giai phap trong thiét ké cac 16p g dung hd trg truy van hay tim kiém noi dung.
Ta c6 thé diém qua mot s6 két qua ndi bat hién nay nhu sau:

Trong codng trinh [4, 5], nhom tac gia da dua ra mot sd phuong phap bleu dién tri thirc theo phuong phap
tich hop, tir d6 lam co so dé hudng dén thiét ké hé thong hd tro truy vén tri thire trong hoc tap. Hé théng
¢6 uu diém d6 1a cho phép nguoi dung co thé truy van tri thirc theo phan loai kién thte, dong thoi co kha
nang xu ly duoc céc truy van dudi dang ngén ngit tw nhién. Cac két qua nghién ctru da duoc van dung
thir nghiém trén mot s6 mién tri thirc nhu Nhap mén 1ap trinh, Toan cap trung hoc phd thong voi két qua
tra vé 6 dg chinh xac cao, phu hop véi ndi dung cia yéu cau dugc nhap vao tir nguoi ding. Tuy nhién,

cac két qua tra vé cta hé thong chi cho phép tra vé cac két qua 1a ndi dung hién thi cho ngudi ding, chua
quan tAm dén trich din cta két qua tra vé tir hé thong.

Nhom tmg dung hd tro truy vén tri thie [3-8], day la cac nhom giai phap biéu dién tri thirc huéng dén
thiét ké cac 16p ung dung c6 kha nang hd trg truy van tri thirc dua trén quy ude ciu truy van. Cac két qua
nghién ctru ciing da dua ra duoc phuong phap biéu dién tri thirc va xét cac 16p bai toan trong viée truy
van tri thire. Uu diém cua cac ing dung nay do 1a cho phep truy van tri thtrc theo phan loai tri thirc, va co
kha nang ho tro truy van da yéu cau [7]. Bén canh do, cac nhom hé thong nay co kha nang xur ly cac cau
truy van va tra vé cac két qua phu hop véi yéu cau dugc dién dat qua cau truy Van Két qua ciing dugc
trién khai thir nghiém trén mot s6 mién tri thirc nhu Nhap mon 1p trinh [7], Toan cap trung hoc pho thong
[6, 8], Ly thuyét do thi [3]. Du hd tro ot trong viéc cung cap dang quy wéc trong viéc truy van tri thire
theo sy phan loai, tuy nhién cac két qua tra vé tir hé thong lai chua quan tAm dén trich dan 13 tai liéu ciia
két qua tra vé.

ChatGPT (Chat Generative Pre-training Transformer) 1a mét img dung cua cong ngh¢ Al, nguoi dung c6
thé dién dat mong mudn bang cach nhap vao hé thong cac cau ngan (sentence short) hodc la cac cum tur
(phrase) chiing dugc goi 1a cac prompt [9]. Tl cac yéu cau duoc dién dat bang ngdn ngir ty nhién prompt,
dya trén m6 hinh ngén ngir l6n LLM (Lager Language Model) [11], ChatGPT s€ cho ra dugc céc cau tra
161 phu hop v6i ndi dung cua prompt. Noi dung tra vé phu hop voi “ngir nghia” cua cac prompt, dugc
trinh bay bang ngén ngit tyr nhién. Piém manh cia cong cu nay do la co thé “hiéw” duoc ngit nghia cia
ngdn ngit tw nhién va kha niang hd tro da dang yéu cau tir ngudi ding c6 thé ké dén mot sé chie nang phd
bién nhu: tim kiém, hoi — dép, dich ngdn ngir, tao/sira cac ma 1¢énh 18p trinh, tao/sinh ni dung van ban va
diic biét co thé hd tro da ngon ngir. Tuy nhién, két qua tra vé tir cong cu ndy chwa dam bao duoc do tin
cdy, nguoi ding can xac thyc lai cac thong tin tra vé tir cong cu nay.

V&i mot cach tiép can méi [2, 11], nhém tac giai da dua ra dugce giai phap trong viée biéu dién ndi dung
tai liéu CK-ONTO (Classed Keyphrase based Ontology) [2], tir co s6 d6 cho phep biéu dién dugc noi
dung tai liu mot cach sdu hon vé mat ngir nghia. Giai phap da dugc van dung vao trién khai cac 16p tmg
dung tim kiém theo noi dung ngir nghia trén mot s6 mién tri thirc, két qua tra vé cta cac hé thong nay la
cac tai li¢u co lién quan dén noi dung tim kiém. Du ¢6 nhiéu diém manh, tuy nhién chiing chi tra vé danh
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muc céc tai liéu dén cau truy van, ma chua thé trich xuat dugc chi tiét ve vi tri bén trong mai tai li¢u co
lién quan, di€u nay gay ra rat nhiéu kho khan cho nguoi dung trong viéc doc va trai nghiém cac két qua.

Cac két qua nghién ctru & trén nhin chung déu ¢6 nhitng diém manh, d6 1a c6 kha nang hd trg dugc truy
van tri thirc ‘hay tim kiém theo noi dung ngir nghia cua tai liéu. Bén canh do, cac diém yéu cua nhiing
nhém hé thong nay do 1a h¢ thong 6 két qua tra v€ chua c6 sy dam bao do tin cdy, khi chua thé chi rd
cac ngudn trich dén nhur trong [3-8]. Mot diém manh cta [2, 11] du da dua ra dugc céc tai liéu lién quan,
tuy nhién chung lai chua chi dan duoc chi tiét vi tri ciia ndi dung quan tim hay lién quan c6 dé cép trong
tung tai liu.

V6i nhimg nhu cau tir thuc t& cing cac diém yéu cia mot sé cong trinh da nghién ctru, bai bao sé trinh
bay mét tiép can moi trong viée tich hop mot mé hinh biéu dién tri thire tra COKB (Computational
Objects Knowledge Base) va phuong phap biéu dién ndi dung tai liéu vin ban c6 gidi han 1a cac tai liéu
dang Ebook. Trén co sé tich hop, bai béo s& xem xét 16p bai toan truy vén tri thic, 6 cac két qua 1a tri
thire duoc tra vé tir hé théng cAn dam bao dugc sy tin cdy, nghia la Kkét qua tra vé khong chi gém cac tri
thirc, ma con chi rd dugc vi tri co dé cap dén tri thirc trong cac tai liéu. Vi 16p bai toan duoc dé xut, cac
phuong phap, ky thuat va thudt gidi cling s€ duoc trinh bay trong bai bao. Bén canh do, mét két qua van
dung giai phap trong thiét ke hé théng hd trg truy vén tri thirc trén mién tri thie vé 1ap trinh trén may tinh
ciing s& duoc dé cap chi tiét trong bai bao.

2. PHUONG PHAP TiCH HQP MO HINH BIEU DIEN TRI THUC VA MO HINH BIEU DIEN
TAI LIEU EBOOK

Pinh nghia 2.1 M6 hinh biéu dién tri thirc 1ap trinh trén may tinh 13 mo hinh tya COKB (Computational
Objects Knowledge Base), gém b0 6 thanh phén nhu sau: (C, R, Funcs, Rules, Problems, Methods).
Trong do:

- C 1a mot tap hop hé théng khai niém trong mién tri thirc, trong d6 mdi khai niém ¢ € C 1a mot 16p cac
dbi tuong. Moi 16p dbi tugng dugc phan cép dua trén ciu triic hay céch x4c dinh cta dbi tuong [7, 12].
Duya trén mo6 hinh COKB hiéu chinh, ta c6 mot dbi turong o c6 cau trac gom cac thanh phan (Aurs, Facts,
InerRules, Contents). Attrs 1a tap cac thuQc tinh cia khai niém c; Facts 1a tap cac tinh chét ndi tai cua khai
niém c; InnerRules 13 tap cac luat noi tai co dang luat dan r: & — g, voi 4 1a tap su kién giai thiét va gla
tap cac su kién két luan; Contents 1a mot tap cac yéu to/dac trung/thong tin mo ta nglt nghia cua dbi tuong,
chiing duoc dién dat bang ngon ngit ty nhién, Contents = {f}, f5, ..., fx}, mdi f € Contents ¢ chu triic 12
mot bd key-value.

- R 1a thanh phan tri thire ve quan h¢ hai ng6i gitra cac khai niém. Pé hd tro cho cac van dé truy van va
hién thi thong tin, mdi quan hé r cau trc 'g0m 2 thanh phan: phan dién dat thong tin ngir nghia cua quan
h¢ dudi dang ngén ngir ty nhién; phén cu tric ctia quan hé van dugc giir lai theo cau triic ctia quan hé
trong m6 hinh COKB, chi tiét cau triic dugc trinh bay trong tai liéu [12].

- Funcs 13 tip cac tri thirc ham c6 trong mién tri thirc. Mdi tri thirc ham ¢ céu trac gdm bd (name,

return_datatype, syntax, parameters, def, meaning). Trong do: name 1a tén cia ham; return_datatype 1a
kiéu tra ctia ham; syntax 1a ¢t phap cia ham; parameters 1a danh sach cac tham s6 dau vao ciia ham; def
1a dinh nghia ctia ham duéi dang thi tuc; meaning 1a thanh phan dién dat thong tin ngit nghia ctia ham

dudi dang ngdén ngit tu nhién.

- Rules 13 tap cac tri thirc dang luét trong mién tri thirc. M&i ludt suy dién gdm c6 2 phan: phan dién dat
thong tin ngit nghia ctia luat dugc dién dat dudi dang ngon ngit ty nhién; phan cau tric chinh cia luét, ciu
chinh luat r c6 dang luat dan c6 dang r: & — g, voi h 1a tap cac su kién giad thiét, g la tap céc su kién két
luat. Cac su ki¢n va thuat giai hop nhét su kién duoc trinh bay trong [7, tr.2].

- Problems 13 tip cac dang bai tap/bai toan trong mién tri thirc, mdi dang bai toan p trong mién tri thirc
gom c6 cac thanh phan (name, input, output, examples, statement). Trong d6, name 1a tén cua dang bai
todn p; input 1a thanh phan dién dat cac dir kién/thong tin dau vao cua dang bai toan p; output 1a thanh
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phén dién dat cac dir kién/thong tin yéu cAu dAu ra cua bai toan p; examples 1a tap céac vi du cu thé cho
dang bai toan p; statement 1a thanh phan phat bi€u bai toan dudi dang ngdn ngitr tu nhién.

- Methods 13 tip cac phuong phép giai cho cac dang bai toan trong Problems, mdi phuong phap giai m
trong mién tri thirc ¢ cac thanh phan (name, p, algorithm, meaning, examples). Trong d6 name 13 tén clia
phuong phap gidi m; p 1a dang bai tap dugc giai boi phuong phap gidi m; algorithm 1a thuat giai/phuong
phap giai dugc trinh bay dudi dang thu tuc bang mi gia hodc ma code boi ngdn ngit 14p trinh; meaning 1a
thanh phan dién dat ngir nghia cua phuong phap giai dugc trinh bay dudi dang ngén nglr tu nhién;
examples 12 tap cac vi du mau vé phuong phap m dé giai cac dang bai tdp mau trong p.

Pinh nghia 2.2 M6 hinh biéu dién ndi dung cho cac tai liéu Ebook gém bd 3 thanh phan: (K, Rkk, D).
Trong do:

- K 1a tap cac keyphrase (theo [11]) c6 trong mién tri thirc, trong do tén goi ctia mot yéu td tri thirc trong
mién tri thire cling 14 mot keyphrase trong K. Vi du: trong pham vi tri thirc v& 1ap trinh trén may tinh ta
¢6 mot s6 khai niém nhu: M3 ngudn, ma may, chuong trinh, trinh bién dich, dit liéu, kiéu dit liéu, bién
dugc xem la cac keyphrases.

- Rix 1a tép cac quan h¢ hai ngoi gitra cac keyphrases, gdm céac quan hé nhu: quan hé déng nghia, quan
hé viét tit va quan hé gin nghia giita cic keyphrases.

- D 1a tAp céc tai lidu 14 cac Ebook, D = {d}, d> ... d,}. Mdi tai lidu d; € D c6 cau trac gdm (T4, Ga, L1c).
Ta la thanh phan dién dat bd cuc chuong muc cia Ebook di. Ciu trac céy chuong muc c6 thé duoc bicu
dién boi cdu tric cdy gdm tap cac nit (node) N va tap quan hé Rn, dé chi quan hé¢ “CHA” — “CON”
gitta cac ntt; Ga = {g1, g2, g3, ..., gu}, mdi gi € Ga la mot do thi keyphrase duoc trinh bay duya trén co so
[11]. Mdi d6 thi keyphrase gi= (Vk, Ex), v6i Vi 1a tap cac keyphrase k € K. Ex 13 tap cac quan hé hai ngdi
gitra hai keyphrases, moi quan hé r. € Ex dugc dién dat b?mg mot bo g@)m tén quan hé . va k;, k> 1a hai
Tir khéa 6 quan hé re. Ltg 1a mot tap cac lién két, mdi lién két s& chi mébi quan hé “include” gitta mot nat
trong Ta va mot d6 thi g € Ga.

Lrc

.: include(n ,

instrument kindOf

document retrieval :"—‘ conceptual graph T—" graph

1.11 tltle
ngi dzmg..‘

1.1.2 title ...
nei dung ...

partOf

| artificial intelligence |‘—‘ Imowledge representation ‘

— 1.2 title....
partOf related mstrument 1.2.1 title ...
related ngi dung ...
\ knowledge base systems ontology
; ’ ] 1.2.2 title ...
néi dung ...
_‘ — Chapter two ...

Hinh 1. Hinh minh hoa c4u tric ciia mot tai liéu d
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binh nghia 2.3 M0 hinh biéu dién tri thtc tich hop co s6 tri thire va co s ndi dung tai liéu Ebook 1a
mot bo gom 3 thanh phan: (KB, KE, RLink)

- KB (Knowledge Base) 1a thanh phan biéu dién cho co s¢ tri thire, KB 1a mot mé hinh ¢6 céu tric
twa COKB theo dinh nghia 2.1.

- KE (Knowledge base from Ebook) 1a thanh phan biéu dién nodi dung cho tai lidu 1a cac Ebook, KE
la mot mo hinh c6 cau tric tya CK-ONTO theo dinh nghia 2.2.

- Runk (Linking Relation) 1a tap hop cac quan h¢ hai ng6i gitra cac yéu t6 tri thirc trong KB va KE,
mdi quan h¢ hai ngoi riink 1a dé chi mot mai lien két gilta yéu t6 tri thire trong KB va KE. Mdi quan
hé lién két duoc xac dinh qua tén lién két, co cdu tric gdm 4 thanh phan (linkname, e, n, w). Trong
d6 linkname 13 tén cua lién két; e 1a mot yéu 6 tri thire trong KB (e € C U R U Funcs U Rules U
Problems U Methods); » 1a mot nut trong cdy Tacua tai lidu d (d € D); w 1a trong s6 dé chi muc do
dé cdp cua tri thirc e trong ntt n, w € [0, 1]. w cang gan 0 thi mirc do dé cap cia e trong nit # cang
thap, nguoc lai w cang gan 1 thi mac do dé cap cla e trong node n cang cao, trong sd w dugc gan boi
chuyén gia trong linh vyc. Ta goi mirc d6 li€én quan cua tri thirc e vai tai licu d 1a wqe, ta co thé xéc
dinh wa bang cong thirc: wae = max{wi, wa, ..., wy} (*), w; 1 gid tri mic do dé cap dén tri thirc e cua
nut n; (n; € Na, Na 12 tap nat trong cdy cua tai li€u d).

— g” d1 n. n d1
T g &— ® "o
n T ®
- : N -® P
K = {ki, kz, .. ,ku} A —— v
"""""" i
i
[ D = {di, dz; -, dul ] ..... G_ a e [ G, o T, :
___________ |_____:
1
1
1
]
1
—_ :
1
I ri: (“DINH_NGHIA”, &3, ni,

| 0.8)

r,. (“VI_DU”, ¢, n,, 0.7)

FUNCS.TXT RULES.TXT

<CONCEPT-NAME-1>.TXT <CONCEPT-NAME-3>.TXT
CONCEPT .TXT

<CONCEPT-NAME-2>.TXT <CONCEPT-NAME 4>.TXT

RELATION.TXT CONCEPT-NAME....

Hinh 2. Kién tric to chirc mo hinh tri thire tich hop
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3. BAI TOAN TRUY VAN TRI THU'C VA THUAT GIAI

3.1. Bai toan truy vén tri thirc

Truy vén tri thirc 13 mot trong nhitng nhu cau thiét yéu cta con ngudi trong qué trinh hoc tap kién
thirc. Mot trong nhitng mong muén co ban d6 1a truy tim cac tri thire theo sy phén loai tri thirc nhu
cac khai niém, cac tri thirc ¢6 dang la cac quy tic, cac dang bai tap cung phuong phap giai. Dac biét
13 nhu ciu truy van phirc tap, c6 su két hop hay lién két cac tri thirc thong qua cac moi quan hé gitra
chung. Mot quy ude don gian va phu hop s& cho phép nguoi dung co the thudn tién trong viéc giao
tiép voi hé thong. Mot sé quy udce hd tro truy van tir [7] d3 dugc dé xudt, cho phép ngudi dung thuan
tién va dé dang déc ta cac yéu cau truy van céc tri thirc theo sy phan loai, ciing cac truy van phic tap
¢6 két hop cac mbi quan hé giita cac tri thirc.

V6i cac yéu cau dic ta theo quy ude (cau truy van), hé thdng can tra vé cac két qua cho ngudi dung.
Céc két qua tra vé 1a nhitng ndi dung c6 chtra céc tri thire duoc truy tim trong co so tri thirc, nhimg
no6i dung khi duoc tra vé cho ngudi dung s& kém theo d6 1a céc trich din tir cac tai lidu 1a cac Ebook.
Céc tai liéu nay cling s€ dugc sép xép theo thr tu vé mikc do lién quan gitta cac tri thuc trong ndi
dung va tai lig¢u.

Pinh nghia 3.1: Cho mién tri thirc v& 1ap trinh trén may tinh K va tap tai liéu Ebook D c6 chira cac
n6i dung dé cap dén tri thie trong K. Tri thire K va tai liéu D duoc cau triic hoa theo mé hinh tri thirc
tich hop dugc trinh bay theo dinh nghia 2.3. Tir cau truy van ¢ hay thuc xir Iy va tra vé két qua results
pht hop véi cac yéu cau duoc dic ta trong cau truy van g. Noi dung results 1a tap cac tri thirc e trong
K cung cac trich dan ctia mdi tri thirc e c6 dé cap chi tiét bén trong cac tai lidu D. (D. = D). Ta ¢
thé mo hinh héa bai toan truy van tri thirc P ¢6 dang sau day: query q — resullts.

query q la mot dang quy udc truy van co cau trac dic ta dugc trinh bay theo [7]; results 1a ndi dung
can tra vé theo céc yéu cau duoc dlen dat theo cau truy van g, results = {rsi, rs, ..., rsu}, voi mdi rs
€ results gom hai thanh phan: e 13 yéu t6 tri thirc trong co so tri thire K va tép tai heu D, ¢ dé cap
dén tri thic e, Do = [de1, de>, ..., dem]. Mdi d, trong D, ¢ céu tric 1a mot bo gom (d, Ne, wae), v6id la
mot tai liéu Ebook, N, la tap cac nit c6 trong cdy 7y cua tai lidu d ma co dé cap dén tri thic e, wee 12
trong sd chi murc d6 dé cap cua tai lidu d véi tri thic e, wae duoc tinh theo cong thirc (*).

3.2. Thuat giai

Dua trén sy ké thtra thuat gidi [7, tr.3-5], trong viéc trd vé céc tri thirc theo yéu cau truy van tur q.
Thuat giai 3.1 duodi day s€ trinh bay qua trinh ¢6 thé tim dugc cac trich dan cho tirng tri thue, dya trén
kién truc tri thue tich hgp. Bai toan P c6 thé dugc tim thay boi thuat giai sau:

Thuat giai 3.1

Base: co so tri thirc tich hop gom tri thire K, tép tai liéu Ebook D (c6 caut tric duge mé hinh héa theo
dinh nghia 3.1)

Input: query g; v6i g c6 ct phap dac ta theo [7, tr.2-3].

Output: results, voi results = {rsy, rsz, ..., rSu}.

Giai doan 1: thyc hién qua trinh xir Iy cau truy van q va truy van theo cac yéu cau dugc dic ta trong
q trén co so tri thirc KB dua trén co sé thuat toan 3.1 duoc trinh bay trong tai li¢u [7, tr.3-5].

Giai doan 2: thyc hién gén trich dan tai liéu vao céc tri thirc dugc tra vé & giai doan 1 ResultsFromKB.
Qua trinh gan céc trich dan vao tri thirc dugc thuc hién qua cac budc xtr 1y sau:

results:={}:
for r in ResultsFromKB do
rs :=[]: docs:={}
fordin D do
de:=[]: Nd := {}: wd :=0:
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for n in Node(d) do
for rela in RLINK do
if rela [3] = e and rela [2] = n and rela[3] >0 then
Nd:=Nd U {n}:
if rela[3] > wd then wd :=rela[3] end if:
end if;
end do:
end do:

if nops(Nd) > 0 then de:=[d, Nd, wd]: end if:
docs:= docs U {de}:

end do:
if nops(docs) > 0 then
= [e, rd]: results:= results U {rs}:
end if:
end do:

Vi dy: trong pham vi kién thirc 1ap trinh, ngudi dung mong mudn truy van vé dinh nghia array (méang)
mot chiéu. Ngudi ding ¢ thé dic ta yéu cau trén theo quy woc ([7, tr.3]) nhu sau: L ‘
Trong d6: SEARCH: 1a Tir khéa chi yéu cau tim kiém; MANG _MOT _CHIEU: 1a yéu té tri thirc can

SEARCH: MANG MOT CHIEU.DINH NGHIA
tim. Thuat giai 1 s& xtr 1y va tra vé két qua truy van kém theo céc trich dan theo bang dudi day:
Bang 1. Bang minh hoa két qua ctia chuong trinh theo thuat giai 1
Results = {rs1}

De
Isi e
Ebook d Node n w contents of node n
Mang mdt chiéu don gian 1a diy cia
nhiéu phén tir giong nhau. Mot cudn
phim chup anh ¢6 36 kiéu chinh 12 mang
Chuong 7 mot chiéu gdbm 36 phan tir, 1a nhimng tam
Dt ligu phim c6 cung kich thudc. Thao tac trén
Mang va 1.0 mang mot chiéu (cling nhu mang nhiéu
Chubiky tw | | chiéu), véi ngon ngit C/C++, 1a rat linh
Nhap II. Mang dong. Tuy nhién, ¢ day ching ta chi
A 1A mot chiéu khao sat ac dinh tinh co ban cua kiéu dir
mon lap liéu nay va nguoi doc dé dang nhén thy
MANG_MOT_ trinh, nét tuong dong trong mot sO ngdn ngir
18] CHIEU. TG: Tran

1ap trinh cap cao nhu C#, Java, Pascal.
D¢ tao ra mot mang tinh, ching ta s€ su

DINH _NGHIA | bBan Thu

C}~1u’('yﬂn g7 dung cau lénh véi ba thong tin can thiét
Dir liéu
Mang va o ~
Chudi ky tu | 0.6 Kiéu cla moi phan tir dugc luu trir
trong mang.
II.1. Tao AT . 1A ,
mane mot Tén cta bién (mang)
chid E ; So luong cac phan tir (hay kich thudc)
cua mang.
Ky thuat | Chuong 5 1.0 Mang la cau trac dit liéu cho phép quan
13p trinh | Cau trac dit |~ | 1y mot danh s&ch hiru han céc dit li¢u
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Results = {rs1}
De
rsi e
Ebook d Node n w contents of node n
co sO voi | ligu mang cung !(iéu,vél c6 thir tw. Mang duoc cap
C/C++ | vacon trd cap hau hét trong cac ngdn ngir 1ap trinh.
TG: 5.1 Cau
Duong | truc dir li¢u
Thang | mang
Long
~ . | Chuong 2
Ky thudt | s o Bién, Ming ¢6 thé hiéu 13 mot tap hop nhidu
1ap trinh X X Ap iAo td ety
C Mang phan tir c6 cung mot ki€u gia tri va co
TG: Bai 5 Khéi | 0.6 | chung mdt tén. Moi phan tir mang c6 vai
Pha.m niém vé tro nhu mét bien va chira dugc mot gia
Véil At mang, cach tri
khai bao
Ky thudt | o ,
lap trinh e ’ Cac bién (mang) khai bdo bén trong than
Mang Al 1A 2 2 1a . 13 A
CTG: .. . 0.2 | cua mot ham ké ca ham main goi 1a bién
Bai 9 Bién, \ R N
Pham X (mang) ty dong hay cuc bo.
o X mang tu
Van At o
dong

4. CAI PAT THU NGHIEM VA SO SANH - PANH GIA

Két qua nghién ctru cia bai bdo dugc van dung vao thtr nghiém trén mién tri thirc vé 1ap trinh trén
may tinh, cac tai liéu cling dugc thu thap va duoc biéu dién 1a cac gido trinh cua céc tac gia 1a chuyén
gia trong linh vuc, dang dugc sir dung giang day tai cac truong dai hoc trong nudc.

4.1. Thiét ké co sé tri thirc tich hop

Thanh phan KB duoc thiét ké va t6 chuc luu trir theo dinh nghia 2.1, 2.3, gdm cac thanh phan tri thirc
nhu: tap céc tri thirc khai niém; tap cac tri thirc quan hé gitra cac khai niém; tap céc tri thirc dang ham;
tap cac tri thuc dang luat; tdp cac dang bai tap; tdp cac phuong phap giai cho céc bai tap.

Thanh ph?m, KE duoc thiét ké va t6 chue luu tn?: theo dinh nghia 2.2, 2.3, g@)m cac b tai liéu Ebook
lién quan dén pham vi l4p trinh trén may tinh gom [13-16].

Thanh phén lién két Rk duge thiét ké va td chuc luu trir theo dinh nghia 2.3, dya trén cac y kién
dong gop cua cac chuyén gia la cac gidng vién dang theo day cac hoc phan vé 1ap trinh trén may tinh
nhu moén Nhép mon 18p trinh, Cau truc dir li¢u va Gidi thuat, Lap trinh hudng doi tuong.

4.2. Thiét ké cac module

Céc module chinh cua hé thong gdm module chinh nhu: module xir 1y c4u truy van; module truy tim
tri thirc tir cAu truy van; module xir Iy céc két qua tra vé. Trong d6 module xir Iy cdu truy van va dong
co truy tim tri thirc s& dugc viét bang ma ngudn 1ap trinh Maple trén co s¢ tri thic tich hop. Module
thyc hién xir 1y va hién thi két qua chinh s& dugc thiét ké bang ma ngudn 1ap trinh C# va cong nghé
ASP.NET MCV.

4.3 Két qua thir nghiém
bé tai cling da van dung va cai dat thanh cong chuong trinh dudi dang web application, bén dudi day

12 mot phan giao dién cua hé thong.

ISSN: 2615-9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdng Dai hoc Quéc té Hong Bang — S6 Dic biét: HTKH Quéc gia - 05/2024

SEARCH:  MANG_MOT_CHIEU DINH_NGHIA / Tim
7

1.MANG_MOT_CHIEU

DINH NGHIA Mang mét chiéu don gian Ia ddy cla nhiéu phan ti gidng nhau. Mat cudn phim chup anh c6 36 kiéu chinh 1a mang mét chiéu gdm 36 phén tlr, 12 nhirng tim phim cé cung kich thuéc. Thao tac trén mang mét chiéu

(cing nhw mang nhigu chidu), véi ngén ngi C/C++, 1a rétlinh ddng. Tuy nhién, & day ching ta chi kho sat c dinh tinh co' ban ciia kidu dik liéu nay va ngwoi doc d& dang nhan thdy nét twong déng trong mét s6 ngon
ngi¢ I4p trinh ¢ép cao nhu C#, Java, Pascal
Mire @ dé cap: 1.0

o
LAP TRINH

Trich dén:
Tén sach: Nhap mén Ip trinh, Téc gid: Tran Dan Thy
Chuong 7 DI lieu Mang va Chudi ky tw
Muc Il Mang mét chidu

Mang I3 céu tric diF iéu cho phép quan Iy mt danh sach hiru han cac di liéu cung kiéu va 6 thir ty. Mang duoc cdp cdp hiu hét trong cac ngdn ngi 1ap trinh. ——
Mirc do dé cap: 1.0

Trich dan: .
. o . ) . Surmod
Tén sach: Ky thuat lap trinh co & véi C/C++, Téc gia: Dwong Thang Long RIS
"
Chuong 5 Churong & Cau triic di liéu mang va con trd n
Muc 5.1 5.1 Cautrdc di liéu mang

Mang cé thé hiéu [a mét tap hop nhiéu phan té cé cing mét kidu gia triva cé chung mét tén. MBi phdn tie mang ¢6 vai trd nhw mét bién va chita dugc mét gia tr
Mure 6 dé cap: 1.0

Trich dén:
Tén sach: Ky thuat 13p trinh C, Tac gia: Pham Van At
Chuong 2 Hang, Bién, Mang
Bai5 Khai niém v& mang, cach khai bao

Hinh 3. Giao dién két qua cia hé théng truy van tri thirc véi yéu cau “SEARCH:
MANG_MOT _ CHIEU.DINH NGHIA”

Dé tai da thu nghiém trén mot sb dang cau truy van don gian v& tri thirc khai niém, tri thirc dang ham,
tri thirc vé dang bai tdp va phuong phap giai. Két qua thtr nghiém dugc tong hop theo bang tém tat
sau day:

Biang 2. Tom tit minh hoa két qua thir nghiém cta chuong trinh

STT Cic yéu cau S6 lwgng
1 Tri vén tri thirc loai khai niém 35
2 | Truy van tri thic 1a tri thirc ham 20
3 | Truy van tri thirc 14 tri thirc dang bai tap 15
4 | Truy van tri thic 1a tri thire dang phuong phap giai 15
Tong cong 85

4.4. So sanh va danh gia
Trong phan nay de tai ciing d4 thyc hién so sanh thir nghiém véi mot s6 hé théng c6 cing nhém chire
nang hd trg truy van tri thirc, c6 thé phan thanh cac nhom sau day:

Nhém céc hé thong [3-8] cho pheép truy van kién thirc trén mot sé mién tri thirc nhu cac kién thirc vé
1ap trinh, cac kién thirc vé toan cép trung hoc phd théng. Nhom hé thong hd tro truy van véi cac yéu
cau da dang nhu truy tim tri thirc theo sy phan loai, thuc hién so sanh céc tri thuc khai niém. H¢ thong
nay cho phép giao tiép t6t voi nguoi dung bang ngdn ngit ty nhién tiéng Viét. Két qua xur 1y va tra vé
phu hop va c6 do chinh xac cao.

Nhom hé théng Al - ChatGPT, day la nhom tmg dung dugc danh gia c6 hd tro chtrc ning tim kiém
theo ndi dung ngilr nghia cua yéu cau duge nhap vao tur nguoi dung, trén nhiéu linh vyre. Hé théng hd

tro giao tiép tot bang da  ngon ngir gom ca tiéng Anh 1an tleng Viét. Nhom tng dung cling dugc nguoi
sir dung dénh gia cao vé kha nang hiéu va tra 16i ctia hé thong.
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Nhom tmg dung [2, 11] cho phép tim kiém céc tai liéu c6 lién quan dén cau truy van dugc nhap vao.
Nhom ung dung c6 uvu diém la cho phép bicéu dién da dang tai li¢u gom cac bai bao, ebook, va cac
kho tai nguyén khac.

So v&i mot s6 nhom ung dung trén, h¢ théng duogc trinh bay c6 nhitng diém han ché nhu chi hd trg
ngudi st dung truy van tri thirc dwa trén ngdn ngit quy udce, chua hd trg duge xtt Iy cac yéu cau duoc
dién dat bang ngon ngtr tu nhién. Tuy nhién, hé théng cling c6 nhitng wu diém khi xur ly dugc cac yéu
cau c6 do chinh xac tot hon so voi nhém hé thdng [3-8], bén canh do, cac két qua tra vé ctia h¢ thong
cling c6 do tin cdy cao khi c6 thé trich dan cac ngudn tai liéu mot cach chi tiét hon so vé6i [2, 11] va
ChatGPT, tham khao Hinh 3. Giao dién két qua ciia hé thong truy van.

5. KET LUAN

Tir sy ké thira va hiéu chinh mét s6 két qua da co, bai bao da trinh bay mot giai phap trong viéc tich
hop md hinh co sé tri thirc tya COKB va mét phuong phap biéu dién noi dung tai liéu 1a cac Ebook.
Ttr co s6 mo hinh tich hop, nghién ctru cling da dua ra mot s6 16p bai toan, dic biét 1a 16p bai toan
truy van tri thirc voi yeu céu tra vé cac tri thire duge dién dat theo quy udc cau truy Van kém theo cac
trich dan tai liéu. Dong thoi dé xuét cac thuat giai dé giai quyét 16p bai toan truy van tri thirc ciing
véi cac trich dan cia tri thire trong cac tai liéu Ebook.

Bai bao cting dé thuc hién viée cai dat thanh cong mét img dung, c6 hd trg chirc nang truy van tri
thire trén mién tri thire vé 1ap trinh trén may tinh. Hé thong cho phép nguoi dung nhép vao cac yéu
cau duoc dién dat qua cac quy udc don gian. He thong cling da xu ly va tra vé dugc cac cac két qua
1a cac tri thire phu hop voi yéu cau theo cau truy van, bén canh d6 céc tri thirc dugc tra vé cho nguoi
dung ciing duoc chi 18 trich dan tir cac tai lidu lién quan.

Du da c6 nhiing diém moi so voi mot s6 ket nghién ctru trude day, tuy nhién phuong phap chi méi la
két qua khoi dau, chua khai thac hét cac tiém nang cua huong tiép can biéu dién nodi dung bang cac
db thi keyphrases. Viéc “udce lugng boi chuyén gia vé mirc do lién qua cua tri thirc va cac nat trong
cay chuong muyc cua moi tai liéu con mang tinh thu cong, diéu nay gay han ché dén kha nang phat
trién rong cua hé thong Trong nghién ctru tiép theo, dé tai s& tap trung nghién ctru hoan thién cac k¥
thuat con gidi han, dong thoi xem xét bai toan rut trich cic keyphrase tu dong dé tang cuong tinh kha
thi trong qua trinh trién khai nhan rong vao cac pham vi tri thirc hay linh vyc khac.

LOI CAM ON o , o
Nghién ctru nay duoc Truong Dai hoc Qudc té Hong Bang cap kinh phi thuc hi¢n dudi ma so de tai
GVTC17.30.
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