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TOM TAT

Trong thoi gian gan ddy, ChatGPT, mgt mé hinh ngon ngit l6n (large language model) dwoc phat
trién boi OpenAl, dd thu hit sw quan tam trong nhiéu linh viee khdc nhau, va gido duc khéng phdi la
ngoai 1é. Viéc sir dung ChatGPT trong qud trinh hoc tdp da tré nén phé bién va cong cu ndy cé tiém
nang nhat dinh trong qud trinh hoc tdp ciia sinh vién & trieong dai hoc. Tuy nhién, viéc tim kiém va
truy vdn kién thirc ciia cdc mén hoc co sé nganh hay chuyen nganh o bdc dai hoc dua trén ChatGPT
d6i khi sé cho két qua khéng nhir mong doi. Dé khai thac t6i da tiém nang cia ChatGPT, diéu quan
trong la can hiéu ré cdch tinh chinh cdc 16i nhdc dau vao (prompt engineering), cdc kj thudt tinh
chinh, va hoat dong ciia API (Application Programming Interface) dwoc cung cdp boi Opendl dé
tao ra phan hoi mong muon tie mé hinh Al hién dai nay. Nghién citu ndy sir dung cdc kj thudt nhie
prompting, pre-prompt, function call va fine-tuning dé gidi quyét mot s han ché thwong gdp khi sir
dung truc tiép ChatGPT. Tién dén, bai bdo sé trinh bay thiét ké va trién khai vmg dung web c6 tich
hop ChatGPT APl hé tro hoc tap kién thirc mét moén hoc co sé nganh Cong nghé thong tin.
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ABSTRACT

In recent times, ChatGPT, a large language model developed by OpenAl, has attracted attention in
various fields, and education is no exception. The use of ChatGPT in the learning process has become
common, and this tool has certain potential in the learning process of university students. However,
searching for and querying knowledge of fundamental or specialized subjects at the university level
using ChatGPT may sometimes yield unexpected results. To maximize the potential of ChatGPT, it is
important to understand how to fine-tune input prompts and how to use the API provided by OpenAl
to elicit desired responses from this modern AI model. This research employs techniques such as
prompting, pre-prompt, function call, and fine-tuning to address some common limitations
encountered when directly using ChatGPT. Moving forward, the paper will present the design and
implementation of a web application integrated with the ChatGPT API to support knowledge learning
of a fundamental course in the field of Information Technology.
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1. PAT VAN PE

Mo hinh tao sinh Conditional Generative Pre-Trained Transformer hay ChatGPT la mot mé hinh tri
tué nhan tao ngdn ngit 10n, xir Iy ngdn ngit tw nhién, duoc phat trién bai OpenAL Mo hinh nay da thé
hién su cai thién dang ké so v6i lac ra mét vao thang 11 ndm 2022. Do kha ning tong hop vin ban
16n va tao ndi dung, n6 da tré thanh sy lya chon phd bién cho cong tac glang day Va hoc tap. Tu do,

ChatGPT di duoc thir nghiém cho nhiéu tac vu da dang, v6i tac vu ndi bat nhat 1a viét 1ach. Hon nifa,

mo hinh cling dugc dung cho céc linh vyuc véi tinh sang tao cao hon nhu viét bai luan, dy doan sy
kién lich su, tro chuyén, vé tranh, chinh stra anh béng mo hinh thi quan (visual models) va xac minh
su kién trong cac cau trd 101 cia chinh ChatGPT [1]. M6 hinh ChatGPT duoc cong khai cho nguoi
dung st dung dai tra theo 2 kénh chinh:

- Chatbot ChatGPT: Mot chatbot st dung mé hinh ChatGPT dé phan tich cdu truy van cta ngudi
dung va tra 101 bang ngdn ngit ty nhién.

- ChatGPT API: API cho phép cac nha phét trién phan mém sir dung mé hinh ChatGPT cho cac dy
an ctia minh. API nay cho phép ho truy cap, diéu chinh nhiing tham s6 cia mé hinh ChatGPT dé c6
dugc mot chatbot pht hop véi nhu cau ctia ca nhan/td chirc cia nha phat trién.

Khi str dung truc tiép chatbot trén trang web ctia OpenAl cho muc dich hoc tap, chung ta van con mot
s0 han ché nhu:

- Khong bao dam duogc tinh chinh xéc.

- Mirc do chuén xac cta cau tra 16 phu thude phén 16n vao cau truy van dau vao.

- Sinh vién ¢6 kha ning s& dua dim qua nhiéu vao ChatGPT dé giai quyét van dé, kho khan trong hoc
tap, thay vi sir dung ChatGPT nhu mot cong cu ho tro.

- Tao théi quen ludi biéng va ¥ lai, trong truong hop té hon, sinh vién ¢ thé dung ChatGPT dé gian
1an trong thi ctr hodc dé ty dong viét bao céo, luan van [2].

Tai Viét Nam, da c6 mot sb nghién ctru vé tiém nang tich hop ChatGPT vao chuong trinh hoc truc
tuyén [3], hay tan dung thé manh cua ChatGPT dé dua vao giang day mon Toan & cip Trung hoc [4].
Tuy nhién, dén thoi diém hién tai van chua c6 mot ung dung cu thé nao duoc xay dung dé khao sat
tiém ning cia ChatGPT trong mdi trudng gido duc.

Bai bao nay tap trung vao nhitng phuong thirc dé tich hop ChatGPT API vao tmg dung web hd tro
hoc tap mon hoc Céu truc dit lidu va Giai thuat. Hudng dén muc tiéu tan dung dugc nhitng thé manh
ctia md hinh ChatGPT va giam thiéu nhiing han ché khi sir dung tryc tiép Chatbot trén trang web cua
OpenAl.

2. TONG QUAN NGHIEN CUU VE CHATGPT

Pé st dung ChatGPT hiéu qua, md hinh can phai dugc hiéu chinh bang cac k¥ thuat nhu Function
call hay Fine-tuning, dong thoi 4p dung voi prompting, pre-prompt s& mang lai hiéu qua dang ké cho
nguoi dung.

2.1. Loi nhic dau vao (prompting)

Dé hiéu 15 vé cach tinh chinh 161 nhic dau vao (prompt engineering), chiing ta can phai hiéu rd vé
cach thuc hoat dong cua ChatGPT. ChatGPT 12 mdt mo hinh tao sinh str dung kién thirc tir nganh
may hoc (machine learning) dé tao van ban. Vé co ban chung ta s& dan dit mo hinh dy doan tir dir
liéu nhap vao. Tinh chinh 15i nhic dau vao 1a tao ra mot 16i nhic dau vao mot cach co hiéu qua dé
dan dit huéng di cho ChatGPT, tir d6 co thé tao ra dugc mot dir liéu dau ra phi hop véi ngit canh.
Gia su chung ta mudn ChatGPT 3.5 tao ra mot huéng dan cho ngudi méi hoc vé thuét toan Quick
Sort. Thay vi v6i 101 nhic dau vao thong thuong 1a: “Hay giai thich cho toi vé Quick Sort”, chiing ta
c6 thé t6i wu cach phan hoi tir ChatGPT bang 11 nhic dau vao nhu hinh sau:
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e GPT

Prompt: Ban 1a mét lap trinh vién dang giang day cho ngudi méi hoc lap trinh vé thuat toan quick sort, hiy gidi
lwgc vé khai niém, cach thirc hoat dong cia thudt todn quick sort va tai sao can phai st dung thuat quick sort.

GPT: Quick sort 1a mot thuat toan sip Xep thong dung trong lép trinh, thudc loai thudt todn chia dé tri. Thuét toan nay hoat
dong dua trén viéc chia mang thanh cac phin nhé hon, sip xép cac phan d6 va két hop chung lai voi nhau dé tao ra mot méng
da duoc sip xép.

Céch thic hoat dong cuia Quick sort nhu sau:

1. Chon mét ph?m tir pivot: DAu tién, chung ta chon mot phin tir tir mang goi 1a pivot. Théng thudng, ching ta chon phin

tir & giita dé dam bao ring mang duoc chia déu.

2. Phan chia mang: Sau d6, chiing ta phan chia mang thanh hai phan, mot phan c6 cac phan tir nho hon hodc bing pivot va

mot phén cd cac phfm ttr 16m hon pivot.

3. Sap x€p deé quy: Tiép theo, ching ta sap xép dé quy hai méng con nay.

4. Két hop cac phan da sip xep Cubi cung, chiing ta két hop cac mang con da dugc sap xép lai v6i nhau, véi pivot & giita.

Lip lai qua trinh nay cho dén khi toan bé mang da duoc sap xép.

Quick sort dugc wa chudng vi hiéu suit cua no. Trong truong hop t6t nhét va trung binh, quick sort c6 do phtrc tap thoi
gian trung binh 14 O (n log n), trong do n la s6 luong phan tir trong mang. Diéu nay 1a do n6 st dung co ché chia dé tri, gitip
giam thiéu s6 14n so sanh cin thiét so v&i cac thuit toan sip xép khac nhu insertion sort hodc bubble sort.

Hinh 1. Vi du vé mét cau 16i nhic dau vao da ap dung k¥ thudt prompting

Céu tric ctia 10i nhic dau vao trong Hinh 1 cy thé hon so v&i cach hoi thong thuong. Pau tién, 10i
nhic dau vao thiét 1ap vai trd cho ChatGPT 1a 1ap trinh vién dang giang day cho ngudi méi hoc lap
trinh, gitip xac dinh mién tri thirc cho ChatGPT. Tiép dén, yéu cau ChatGPT giai thich khai niém va
cach thuc hoat dong cia thuat toan. CAu truc cua 101 nhic dau vao nhu Hinh 1 s& tot hon mot 1o nhéc
dau vao thong thudng rat nhidu do ChatGPT s& hiéu duoc muc tiéu can thyuc hién, giam duoc ti 18 tra
vé két qua khong nhu mong mudn, tang thém ti 18 két qua hai 10ng ngudi dung so véi 10i nhic thong
thuong. Nhu vi du trén Hinh 1 thi ChatGPT da giai thich khai niém, cach thic hoat dong cua thuéat
toan Quick Sort; cudi cung 1a gidi thich dugc tai sao nén st dung Quick sort thay vi cac thuét toan
khéc nhu Insertion Sort va Bubble Sort.

Dé c6 thé tao ra cac cau truy van cho cdc md hinh nhu ChatGPT thi cac ki thuat sau day 1a diéu bat
budc phai cé: i) tinh chinh ¢t phap ciia 16i nhic dau vao [5]; ii) thiét 1ap tinh dn nhap va gin két trong
mach vin [6]; iii) st dung di¥ liéu hoan chinh dé lam vi du cho ChatGPT [6]; iv) thiét 1ap vai trd ciia
ChatGPT [7].

2.2. K¥ thuit Pre-prompt

Pre-prompt la k¥ thuat xur Iy dit liéu trude khi thue hién prompting, tir d6 viéc prompting cling tro
nén tot hon, phan hoi tir ChatGPT ciing chinh x4c va tot hon [8]. Hinh 2 sau ddy 13 mét vi du vé k¥
thuat pre-prompt.

Prompt: Sau ddy chung ta s& thyc hién mét trd choi, & trd choi nay chiing ta s& c6 cha dé 1a Céu tric dir lidu va GPT
Giai thuat. Toi s& 1a ngudi hoi, ban s& 1a ngudi tra 16, sau day 13 quy tic cia tro choi:

—  Ngudi hoi (t61): s& dua ra cau hoi v& mot thudt toan c6 thude v& mén hoc CAu tric dit liéu va Giai thuat hay khong.

— Nguoi tra 161 (ban): S€ tra 161 "Co" hodc "Khong" dya trén cau hoi, khong tra 16i thém bét ky diéu gi khac.

Trd choi s& duoc bit diu sau doan hoi thoai nay, néu ban da hiéu hiy tra 161 "Da hiéu", khong tra 161 thém gi khac.

GPT: bi hiéu.

Prompt: Quick sort ¢6 thudc v& mén hoc Céu trac dit liéu va Giai thuat khong?

GPT: Cé.

Prompt: Http request c6 thudc vé& mén hoc Cau trac dir lidu va Giai thuét khong?

GPT: Khong.

Hinh 2. Ap dung ki thuat Pre-prompt

2.3. K¥ thuat Function call

Function call (goi ham) la ky thuét dugc st dung & tang back-end. Trudc khi sir dung ChatGPT API,
ta c6 thé khoi tao mot/nhleu ham hd tro bat ky. Khi thyuc hién goi API, Function call s& duoc kém
theo v&i cu tra 10i tra vé cho ham goi. Tac dung ciia Function call thuong dé co thé 1iy dugc dir lidu
tir phia client sau d6 gtri cho mé hinh. Qua dit liéu duogc giri tir phia client, mé hinh ¢ thé nhan duoc
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nhitng thong tin can thiét hodc yéu cau ngoai 18 tir phia ngudi ding nhép vao tuy theo cai dat tir phia
g dung, tir 6 c6 thé gitp cho ChatGPT thyc hién duoc nhitng yéu cau ma théng thuong khong thé
dap tng duoc. Vi du: “Hiy cho t6i biét nhiét do ngay hom nay ciia Viét Nam”, ciu tra 101 chic chin
s& 1a “Xin 15i, nhung t6i khong thé cung cip thong tin thoi tiét hodc nhiét do cu thé cho ngay hom
nay, vi toi khong c¢6 kha ning truy cap vao dit liéu thoi tiét thoi gian thuc” [9].

2.4. K¥ thuit Fine-tuning

Fine-tuning 1a mot k¥ thuat diéu chinh mién tri thirc sén c6 ctia mé hinh. Vé co ban, nhitng mé hinh
tao sinh nhu ChatGPT déu da duoc nap moét lugng 16n dir li¢u tir Internet, do d6 ngudi dung s€ phai
tan dung nhirng k¥ thuat ké trén dé co thé gi6i han mién tri thire sén c6 ctia mo hinh. Mot khi mot mé
hinh d4 dugc fine-tune trong mot mién tri thir, nguoi dung s€ khong con phai ap dung nhiing ky
thuat prompting nita. Viéc sir dung fine-tune yéu cau phia back-end can chuén bj sin dir liéu (phan
loai va xtr ly dit ligu), tlep d6 s& bat dau nap céc dir li€u d6 cho mo hinh, d6i khi viéc nay phai thuc
hién nhiéu lan dé dam bao hiéu qua [9].

3. THIET KE HE THONG HO TRQ HQC TAP MON CAU TRUC DU LIEU VA GIAI THUAT
3.1. ChatGPT API

Dé st dung ChatGPT API, trudc hét ching ta can phai dang ky mot tai khoan tai trang web cua
OpenAl [9]. Pay 1a trang web danh riéng cho cac nha phat trién mudn tich hop cac mé hinh tao sinh
ctia OpenAl vao mg dung ctia minh. Sau khi ding ky va dang nhap thanh cong, ching ta co thé tao
mot Secret Key (Bearer Token) dé bat dau sir dung API trong mg dung.

&) APl keys

Playground
) Your secret APl keys are listed below. Please note that we do not display your secret APl keys again after you generate them.
Assistants
Do not share your API key with others, or expose it in the browser or other client-side code. In order to protect the security of your

Fine-tuning account, OpenAl may also automatically disable any API key that we've found has leaked publicly.

(B APlkeys Enable tracking to see usage per APl key on the Usage page.
Storage
NAME SECRET KEY TRACKING © CREATED LASTUSED ©  PERMISSIONS
Usage
Fine Tuning Test sk-...Axfc +Enabls Dec12,2023  Mar82024 Al ©Z
Settings
Prompt Test sk-...3Xm Enabled Jan17,2024 Mar10,2024 Al g w

+ Create new secret key

Hinh 2. Tao méi Secret Key dé sir dung API

Bay gid, chiing ta d3 co thé truy van cac mé hinh tao sinh ctiia OpenAl thong qua endpoint:
https://api.openai.com/v1/chat/completions

API cua OpenAl cho phep ching ta diéu chinh cau tra 15i thong qua rat nhié,u tham s6 ctia phan than
yéu cau thong qua co ché REST [9], bai bdo nay s€ tdn dung mot so tham s6 nhu ¢ Bang 1 sau:

Bang 1. Cac tham s6 su dung

Tham s Y nghia

Thay d6i mé hinh tao sinh st dung. Chiing ta c6 thé tham khao danh sach mé
hinh kha dung tai muc Limits ctia giao dién [9]. Moi tai khoan s& duoc mo khoa
thém mo hinh va dung luong tiy theo chi phi dang ky sir dung vi nén tang. Bai
bao nady st dung m6 hinh gpt-3.5-turbo.

Mirc d6 1dy mau ctia mé hinh, ¢6 gié tri tir 0 dén 2. Gid tri ctia tham sb niy cang
temperature thap thi tinh “ngiu nhién” ctia mé hinh cang giam, gitp cac cau tra 1i trd nén
nhat quan hon.

model
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Tham s Y nghia
Mot danh sach cac ham cho phep m6 hinh goi toi dé lay duge nhitng dir liéu c6
tools san tr phia tng dung. Pay la cach thic chinh d¢ yéu cau mo hinh tra vé nhitng

(function_calls) | tai liéu ma ching ta mong mudn, thay vi tra vé nhitng dudng dan khong rd ngudn
goc trén Internet.

Ngoai ra, chung ta con co thé ap dung k¥ thuit Pre-Prompt vao phan than ctia yéu cdu API. Thao tac
nay gilp giau di nhing cai dat ngir canh, vai tro ciia m6 hinh. Dong thoi khong cho ngudi dung thay
duogc, cling nhu tranh ho thay doi nhitng cai dat nay khi sir dung ing dung.

3.2. Phén tich thiét ké hé thong

Web App (BE)

Pre-Prompt
i i Function Call

Web App Web App
(FE) I:> Completion |:> (FE)

API (OpenAl)

Fine-tuning

Hinh 3. Thiét ké hé thong tich hop ChatGPT API

Thiét ké trong Hinh 4 tan dung nhiing k¥ thuat ﬁﬁ duo’c’dé cap o 2. TONG QUAN NGHIEN CcUU
VE CHATGPT nham muc dich cai thién mot so han ché khi str dung tryc tiép Chatbot ChatGPT:

3.2.1. Pre-Prompt
Chirc ning: cai dit ngit canh, vai tro ciia ChatGPT khi tra 101 nhiing truy van ctia nguoi ding (sinh
vién). K¥ thuat ndy con c6 thé han ché sinh vién yéu cau chatbot lam giup bai tap, d6 an bang cach
cai dat vai tro cua ChatGPT la mot gido vién/giang vién, va cam hoic cho phép ndi dung trd 161 co
chtra ma nguén, ...

Cach cai dat: Thém tryuc tiép vao doi tuong [messages] cia yéu cau API, voi thong tin vé ngilr canh
va vai tro cua mo hinh:

Thém tham sé role va content cho object Messages:
role = "system", // Théng bao cho mé hinh biét day la yéu cau dén tir hé thong
// Noi dung pre-prompt, ngit canh
content = "Ban la mdt giang vién dai hoc gidi thich vé thuat toan dugc ngudi dung nhap vao
trong mén hoc cdu tric dit 1liéu va gidi thudt cho ngudi méi hoc 13p trinh. Dya trén thoéng tin
ngudi dung nhap vao, ban s& tra 1oi theo mét trong 3 cach sau:\n" +
"-Ngudi dung hoi vé khai niém cla thudt toan hodc cdu tric dit 1iéu nao dé:ban sé& tra khai
niém va vi du cla thudt toan hodc cdu tric dir 1iéu d6. NHUNG KHONG dugc tra vé source
code.\n" +
"-Nguoi dung hoi vé thao tdc xUr ly d6i véi cdu tridc dir 1iéu nao ddé:ban tra vé két qud nhu sau
\"3 dén 4 dong dau sé& giai thich vé cdach thirc hoat déng va quy trinh xi ly cla thao tac do,
déng thoi tra vé ma ngudn C++\"\n"

Hinh 4. Céu tric pre-prompt cta tmg dung
Day 1a doan Pre-Prompt dé thyc hién nhiing yéu ciu sau:

- Y&u cau mo hinh tra 161 véi cach hanh van nhu mot giang vién dai hoc.
- Yéu cau cau trd 101 phai ¢6 du 2 phan: khai niém va vi du.
- Y&u cau ma nguodn tra vé (néu cod) phai dugc viét & ngon ngr C++.
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3.2.2. Function call

Chirc niing: Thong bo va cung cip cho mé hinh tao sinh nhiing thong tin, dit liéu ma phia img dung
da co6 san. Vi du nhu: tai liéu, duong dan video hudng dan, bai tap, ...

Cach cai dat:
- Tao ham tra vé cac dir li€u c6 san trong irng dung.

// Ham cung c&dp théng tin (t3i liéu, dudng dan, v.v..) cho md hinh gpt-3.5-turbo
// Tham s& 13 chudi véi gia tri 13 tén thuat todn sap xép can lay théng tin
ham get_link_about_sort(string sort_type) tra vé kiéu string{
if (sort_type cé chia chudi "quick sort")
{ // Tao d6i tugng quickSort chita théng tin dé cung cdp cho mé hinh
quickSort =
{
sort_type = "Quick sort",
link = "https://youtu.be/Gyj8fd4DBpc?list=PLrcfrbKhgmAWrIoc47jVx1eEzS9gludg "
s
return quickSort;

}

// X 1y tuong tuy cho cac thudt toan sap x&p khac ...

Hinh 6. Ham tra vé duong dan video hudng dan cho céc thudt toan sap xép

- Thém céc ham d3 tao vao tham s [tools] trong phan than ciia yéu ciu APL Luu ¥ can phai mo ta rd
chirc nang cua ham trong thudc tinh [description] cua doi tugng [function]. M6 hinh s& dya vao doi
tuong nay dé xac dinh xem c6 nén goi ham hay khong.

requestBody = {
// Cac tham sé khac cla request ..
// Danh sach cac ham md mé hinh c6 thé goi, tén tham s6 phdi chinh xac nhu tai liéu API
tools = [ {
type = "function”,
function = {
// Théng tin vé ham (tén ham, tham s6, mdé ta chic nang, ..)
name = "get_link_about_sort", description = "Get materials",
parameters = { type = "object",
properties = {
// Pinh nghia cdc tham s& cta ham, dua ra cdc lua chon cho tham sé trong
bién @enum, md hinh chi st dung cdc lua chon nay cho gid tri clGa tham sé.
sort_type = {

type = "string",
@enum = [ {"merge sort", "quick sort", "bubble sort", "insertion sort" }],

description = "Giai thuat sap xé&p"
3
}, required = [ { "sort_type" } ]
}
}
s
// Xt ly tugng tu cho cadc ham khac ...

1%

Hinh 7. Cai dat k¥ thuat function call cua API

3.2.3. Fine-tuning

Chirc niing: Diéu chinh, gidi han lai mién tri thirc, ting do chinh xac dya trén nhimng cau héi duge
thu thap tir tryc tiép tir sinh vién.

Cach cai dat:

- Tao mQt mo hinh fine-tuned trén trang web cua OpenAl [9].

- Ap dung md hinh d4 tao vao tham sé [model] khi goi yéu cau API, nhu trong Hinh 7.
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4. CAI PAT HE THONG VA THU NGHIEM

4.1. Cai dit hé théng

Dé trién khai mg dung hd trg hoc tap mon CAu trac dir liéu & Giai thuat, nhom da st dung ASP.NET
Core 5 dé phat trién mot img dung web (Chat-DSA) theo mé hinh MVC (Model — View — Controller)
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nhu & Hinh 8.

Presentation H Application layer 3 Data layer
O j— Rest |
| Request'Query | Confroller f fintuning |‘ APldson 7 T
EBrowser { _— )
FaN R = - ChalGPT, .
A ~ . APl A
! . Forward Request/ Rest ——
Us=er 4>| query to appropriate AP Json -_—
. confroller )
Rest SCL-
Manage the APliJ=zon Database
Rest respond -
Respond ARl J=on Rest __
* 1 APliJson

Hinh 8. M6 hinh MVC sir dung cho hé thong (Chat-DSA)
Ung dung web (Chat-DSA) gdm c6 cac trang sau:

- Trang Home gi6i thiéu vé ing dung Chat-DSA h tro hoc tdp moén Cau tric dit lidu & Giai thuat.
- Trang Content cung cap cho ngudi dung ndi dung cac bai hoc theo chi d€ mon hoc.
- Trang Assistant cho phép nguoi dung c6 thé nhap cau héi hodc chu d€ ma ho quan tdm vao 6 tim kiém.

STUDY WITH M

Chi Pé Truy Van Kién Thire

Khai niém thuat toan
Hello! Please ask our Chatbot will support you.

T T2 P
13]] phfyc [ap Khai nigm néo irong céu inic o Bu vé gidi thugt?
DBo_ssistont 242 B
. “Trong c4u tnic 0 U va 0idi Tiat. €0 nnibu Knal N glian rong ma tan co thd quan tam. DUG €y 12 mat 56 knal mém oo ban
Tim kiém . ML R i hc th S
1. Miing (Amay): Mang 1a mt cau truc & béu kru i mét tap 1 0 ciing kiéy o éu. ther fr va truy cap thdng qua chi s0.
) ) 2. Dann sacn lién ot (Lnked List: DanN sach ién 1ok 14 mot cdu tic o iéu g cac it (Rode) én koét vai Mhau tONg QU cac tham chuée. MG Nt chira olF Béu va mot tham cheéu dén nut nép heo trong cann sach
Sap xép

3. Ngin xép (Stacky Npin xép 14 mit cu tric o Béu tudn theo nguyén tic “LIFO" (LastIn-First-Out), ngnia i pdn 1 cudi cing Bt thém wéo ngan xép sé duoc iy ra 83 fién

) 4. Hang 001 (Queue): Hang o1 18 mét céu tric dif 1w tuén theo nguyén t5c "FIFO" (Frstin-First-Out), nonhia 18 phan t du tén Bupe hém véo hang 6o s& uge Iy 1o Gdu tén
Danh sach lién két . e s s SR A : e LT e e s

5. Céy (Tre=} Céy & mjé ciu i i3 Bu phén cip g3m cic it 52n két voi nhau thes mét cich cyhé. G5 nhil logi cy khac nhau nhur ey nhi phén, cy fim kiém i phin, ciy B, ciy AVL. v cdy 3-den
5 B% i (Graph): D3 thi 1 mdt ciu iic 6 iy gom cdc G (vertex) vé cc conh (edge) ién kit cic dinh i nhay DS th cohé 5 3 huimg (kning c hudng) hodc cb huing (c3 hudng)

Dy chi la mét 50 khéi niém co bén frong céw inic o iéu v gidi st Néu ben quan tam dEn md khail niém o thé nao 30, hiy cho i bist d 181 ca thé cung cap théng fin chi liét hon
Suser 263 P

Dann séch bén kit La g

DBt Assistant 244 PM:

Dudh 62y i mét cann sdcn 1én it (apuble inked 8=t & mire co bdn, baa gdm ciic 1n20 ¢ cninh nu Thém node, xba node v duydt qua eanh ssch. Ban ch d xem vigen hudng aJn cnidi 1 auirng alin sau
iips ioutu beigPxL 1BX-RY2ist=PLrckDKhemAWrioc4TNx 1eEzS9pIUdg_
Hi'vang videa ndy =8 ghip ban hibu 13 hom vl cich thao t5c w61 danh sich i kAt Inai doutie linked Bt Nibu ban c b4tk cu hi do ki, hdy od 151 bidl

Hinh 5. Giao dién trang Assistant

4.2. Thir nghiém truy vin

4.2.1. Phwong thirc thir nghiém

bé thu nghiém hé théng, nhom da str dung 50 cau hoi. Cac cau hoi nay duoc chia thanh 3 phﬁn:

- Nhiing cau hoi vé khai niém, dinh nghia cua céc thuat toan, cAu trac dit lidu trong mon hoc Céu tric
di licu & Giai thuat.

- Nhitng céu hoi vé cac thao tac va cai dat ciu trac dir liu trong mén hoc Céu triic dit liéu va Giai thuét.
- Nhiing ciu hoi vé bai tap trong mon hoc Cau trac dir liéu va Giai thuat.
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Béang 1. Nhom cau hoi thir nghiém

CAU HOI KHAI NIEM, CAU HOI VAN DUNG, A A o e
DINH NGHIA CAIPAT CAUHOIBAITAP

1) D6 phiic tap 1a gi? 1) Cai dit Binary Search nhu thé | 1) 10 bai tp vé Binary Search?

2) Giai thich, cho vi du vé Binary |  nao? 2) 10 bai tap vé Quick Sort?

Search? 2) Caidat Quick Sort nhuthé nao? |3) 10 bai tip vé danh sach lién

3) T6i nén tim tai liéu vé Quick Sort | 3) Thao tic thém mot phan tir vao | két don?

& dau? danh sach lién kétképrasao?  |4) 10 bai tip vé danh séch lién

4) Danh séch lién két kép 1a gi? 4) Céch dé x6a phan tir khoi danh | kétkép?

5) Stack hoat dong nhu thé nao? séch lién két? 5) 10 bai tap vé Stack dé 6n tap?

6) Giai thich khai niém Queue? 5) Cach cai dit Stack? 6) Mot sb bai tap vé Queue dé

7) Giai thich khai niém cdy nhi |6) Caidit Queue nhu thé nao? on tap?

phan? 7) Lam thé ndo dé tim mot node | 7) Mot sb bai tip vé& cdy nhi

8) Cho vi du vé cdy nhj phan can trong cay? phan?

bang? 8) Lam thé ndo dé duyét hét cac | 8) Mot sb bai tip vé cdy nhi

9) Bang bam la gi? node trong cay? phan tim kiém?

10) Nhitng ky thuat bam thuong |9) Caidit cdy nhi phan nhurthénao? |9) Mot sb bai tip vé cdy nhi

dung? 10) Cai dat thao tac thém node vao phan tim kiém can bang?
cdy nhi phan nhu thé nao? 10) Mot sb bai tap vé bang bam?

Nhom thyc hién truy \{én cac cau hoi nay trén ing dung Chat-DSA da xay dung va ChatGPT, sau d6
so sanh nhitng phan hoi trd vé va danh gia.

4.2.2. Két qud thir nghiém
4.2.2.1. Voi cau hoi trong nhom khai niém, dinh nghia
p

GPT

Prompt: Danh sach lién két don 1a gi?

GPT: Danh s4ch lién két don 1a mét cdu truc dit liéu trong 18p trinh, duoc sir dung dé luu trit mot tap hop cac phan tir co
thir ty. M&i phén tir trong danh sach dwoc luu trit trong mot nit (node) va mdi nat chi tro dén nut ké tiép trong danh sach. Mai
nut bao gdm hai thanh phin chinh: mét 13 dix liéu ctia phén tir va hai 13 mot con trd (pointer) dén nut ké tiép trong danh sach.
Piéu nay tao ra mot cAu tric dir liéu ma mdi phin tir dugc két ndi v6i phén tir tiép theo, tao thanh mét chudi cac phan tir c6 thi
ty. CAu tric nay cho phép thém va x6a phin tir mot cach dé dang, vi ban chi cin cip nhat con tré ciia nut trude do hodc sau dé
d8 chi dén nut méi duge thém vao hodc xoa bo.

CAu trac danh sach lién két don khong yéu ciu mot phan bo nhd lién tuc, nghia 1a mdi nit c6 thé duoc luu triv & bat ky vi tri
nao trong bd nhé. Pidu ndy 1am cho viée thém va x6a phan tir d& dang hon so véi mot mang, noi cin phai di chuyén cac phan ti
khi thém hoic x6a tir dau hodc giira mang.

\ J

e i Chat-DSA l ™

Prompt: Danh sach lién két don 1a gi?

Chat-DSA: Danh sach lién két don 12 mot c4u triic dit liéu trong I4p trinh, gdm cac phén tir duoc goi 12 "node" lién két voi
nhau théng qua cac tham chiéu. M&i node chtra dit liéu va mot tham chiéu dén node tiép theo trong danh sach. Mot danh sach
lién két don bit dau tir mot node gbe, va tir 46, mdi node s& chi dén node ké tiép cia n6. Node cudi ciing trong danh sach thuong
¢6 tham chiéu tréng, thuong dugc goi 1a "null" hogic "nullptr", d& danh déu sy két thiic cua danh sach. Danh sach lién két don
linh hoat trong viéc thém, x6a phan tir vi chi cAn didu chinh cac tham chiéu giita cac node ma khong can di chuyén dir lidu. Tuy
nhién, truy cdp ngiu nhién vao cac phin tir trong danh sach lién két don c6 thé cham hon so véi mang vi phai duyét tir dau dén vi
tri can truy cép.

Day 1a mot vi du vé cach khai bao mot danh sach lién két don trong C++:

struct Node {

int data; // D& liéu cla node
Node* next; // Tham chiéu dén node tié€p theo

¥

Node* head = nullptr; // Khdi tao danh sach 1lién két don

Trén day 1a khai niém co ban vé danh sach lién két don. Néu ban muon tim hi€u thém, ban c6 thé xem video minh hoa tai
S [day](https://youtu.be/4imz1 7TENr9k?list=PLrcfrbKhqmAWrloc47jVx1eEzS9gJUdg ).

Hinh 6. Két qua thtr nghi€ém - Nhom cau hoi khai niém, dinh nghia
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Nhan xét: Sau khi trai qua nhitng xir 1y ciia hé thong, ciu tra 1i cia mo hinh da dép tmg va cai thién
duoc nhitng yéu cau sau:

- C4u trac céu tra 16 gdbm 3 phan: [Khai niém], [Vi du] va [Tai liéu].

- Phan [Vi du] dugc viét bang ngdn ngit C/C++ cho phu hop véi dé cwong mén hoc Céu tric dit lidu
& Giai thuat ciia nganh Cong nghé thong tin tai Trudng Dai hoc Qudc té Hong Bang.

- Phan tai liéu tra vé mot lién két dén video hudng dan cua giang vién, voi ndi dung vé ciu trac dir
liéu dugce truy van. Phan tai liéu tra vé mot lién két dén video hudng dan cua giang vién Truong Dai
hoc Quéc té Hong Bang, v6i ndi dung vé ciu trac dir liéu dugc truy vén.

4.2.2.2. Voi cdu hoi trong nhom van dung, cai dat
p

GPT

Prompt: Thao tac thém mot phan tir vao danh sach lién két don ra sao?
GPT: Dé thém mot phén ttr vao danh sach lién két don trong ngdn ngit 1ap trinh Python, ban can thyc hién mot
s6 bude. Dudi day 1a cach thém mot phan tir vao danh sach lién két don:
Dinh nghia mot 16p cho cac nut trong danh sach lién két don.
Tao mdt phuong thirc dé thém phan tir méi vao danh sach lién két don.
Dudi day 1a mét vi du minh hoa:
class ListNode:
def init (self, value):
.. (M6 hinh tiép tuc viét mé nguon cho TAT CA cdc thao tac con lai ciia danh sach lién két don theo ngén ngiv

\
/ Chat-DSA I /\
Prompt: Thao tac thém mot phan tir vao danh sach lién két don ra sao?

Chat-DSA: DBé thém mot phﬁn ttr vao danh séach lién két don, chung ta can thue hién cac budc sau:
1. Tao mot nut méi (new node) chira gia tri cuia phan tir can thém.
2. Xéc dinh vi tri ma phan tir méi s& dugc chén vao danh sach. Didu nay thuong lién quan dén viée di chuyén
qua céc nut trong danh sach dé dén vi tri mong mudn.
3. Thay ddi cac lién két giita cac nut dé chén phan tir méi vao danh sach. Cu thé:
- Gén con trd next cua nit trude vi tri chén (nat trude) dé tro téi phan tir moi.
- Gén con tro next ctia phan tir méi dé tro téi nut sau vi tri chén (nit sau).
Duéi day la mot doan ma C++ minh hoa thao tac thém mot phﬁn ttr vao danh sach lién két don:
void insertNode(Node* head, int value) {
Node* newNode = new Node(value); // Tao niit méi chira gia tri can thém
if (head == NULL) {
// Néu danh sach rdng, phan tir méi sé& 1a nat dau tién
head = newNode;
} else {
Node* current = head;
// Duyét qua danh sach dé tim vi tri chén
while (current->next != NULL) {
current = current->next;

}
// Chén phén tir méi vao cudi danh sach
current->next = newNode;
}
} N I3 2 9
Trén day la cach thém mot phan tir vao danh sach lién két don. Ban c6 thé tham khao tai liéu video sau day dé
hiéu rd hon vé cach thuc hién thao tac nay: [Video huéng dan vé Single Linked
\List] (https://youtu.be/4imz1 7FNr9k?list=PLrcfrbKhqmAWrloc47jVx1eEzS9gJUdg ).

)

Hinh 7. Két qua thir nghiém - Nhom ciu héi van dung, cai dat

Nhan xét: Sau khi trai qua nhiing xur 1y ctia h¢ thong, cau tra 161 cia mo hinh da dap g va cai thién
dugc nhitng yéu cau sau:
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CAu tric cau tra 101 gdm 3 phan: [Giai thich], [Vi du] va [Tai liéu].

Phén [Vi du] duoc viét bang ngdn ngit C/C++ cho phu hop voi dé cuong mon hoc CAu trac dir lidu
& Giai thudt cua nganh Cong ngh¢ thong tin tai Truong Dai hoc Qudc té Hong Bang va chi dé cap
dén thao tac truy vén.

Phén tai liéu tra vé mot lién két dén video hudng dan cua giang vién Truong Dai hoc Qudc t& Hong
Bang, v6i ndi dung vé ciu trac dir liéu lién quan t6i thao tac duoc truy van.

4.2.2.3. Véi cau héi vé bai tdp

4 , ‘ , GPT
Prompt: Mot s6 bai tdp vé Queue dé on tap?
GPT: Dudi day 1a mot s6 bai tap vé Queue ma sinh vién c6 thé lam dé on tap:
1) Queue sir dung mang:

- Trién khai mot Queue sir dung méang trong ngdn ngit 1ap trinh ban chon.

- Viét cac ham co ban nhu enqueue (dua phan tir vao hang doi), dequeue (Idy phan tir ra khoi
hang doi), isEmpty (kiém tra hang doi c6 trong khong), va isFull (kiém tra hang doi c6 day khong).
2) Queue sir dung danh sach lién két:

- Trién khai mot Queue sir dung danh sach lién két trong ngon ngit 1ap trinh ban chon.

- Cung cép cac ham co ban nhu enqueue, dequeue, isEmpty, va display (hién thi toan bo hang
doi).

...(Mé hinh tiép tuc goi ¥ 1 56 bai tip)

- J
l Chat-DSA l-\
Prompt: Mot s6 bai tap vé Queue dé 6n tap?

Chat-DSA: Ban cin xem lai Iy thuyét va thuc hanh cac bai lab vé Queue da c6 trong mén hoc
[Bai lab hudng dan vé Queue] (https://youtu.be/VgSIuOuiMO4?si=qYL76zW78UV2xBWw)
trudce khi thyc hién cac bai tap sau.

Du6i day 1a mot s bai tap thém vé& Queue st dung ngdn ngit C/C++:

1) Trién khai Queue sir dung mang;

- Viét mot chuong trinh C/C++ dé trién khai mot Queue st dung mdt mang ¢6 dinh.

- Cung cap cac ham co ban nhu enqueue (dwa phan tir vao hang doi), dequeue (liy phan tir ra
khoi hang doi), isEmpty (kiém tra hang doi c6 trong khong), va isFull (kiém tra hang doi c6 day
khong).

2) Trién khai Queue sir dung danh sach lién két:
- Viét mot chuong trinh C/C++ dé trién khai mot Queue sir dung danh sach lién két.
- Bao gdm céac ham co ban nhu enqueue, dequeue, isEmpty, va display (hién thi toan bd hang
doi)....
...(M6 hinh tiép tuc goi ¥ 1 s6 bai tdp)

- J
Hinh 12. Két qua thir nghiém - Nhom cau hoi vé bai tap

Nhan xét: Sau khi trai qua nhiing xtr Iy cua hé thdng, cau tra 16i ciia mo hinh d dép tmg va cai thién
dugc nhitng yéu cau sau:

- CAu tric cau tra 1oi gdm 2 phan [Bai thuc hanh], [Bai tap thém].

- Phén [Bai thyc hanh] tra vé ndi dung va lién két den cac bai thuc hanh hudng dan cua giang

vién huéng dan cua giang vién Truong Dai hoc Quéc té Hong Bang, v4i ndi dung vé cau tric dix
liéu dugc truy van.
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- Phan [Bai tap thém] cac yéu cau dugc diéu chinh can phai viét bang ngdn ngit C/C++ cho phu
hop voi dé cuong mén hoc Cau trac dir liéu & Giai thuat cia nganh Cong nghé¢ thong tin tai
Truong Pai hoc Qudc t€ Hong Bang.

5. KET LUAN

Bai bao di trinh bay cac phuwong phap tich hgp ChatGPT API dé xay dung tng dung hd tro hoc
tap. Cu thé 1a viéc tich hop, trién khai cac k¥ thuat nhu prompting, pre-prompt, function call va
fine-tuning dé giai quyét mot s6 han ché thuong gip khi st dung truc tiép ChatGPT, nhu viéc
khong dam bao tinh chinh xé4c, ndi dung tra 1oi dai dong, lan man va ma ngudn tra vé khong phu
hop. Trén co s& d6, nhém nghién ciru da thiét ké va trién khai tmg dung web hd tro hoc tap mon
Céhu trac dir liéu & Giai thuat, st dung Framework ASP.NET Core 5 theo m6 hinh MVC (Model
— View — Controller). Dong thdi nhém da tién hanh thir nghiém véi 50 cau hoi phan loai theo
nhém vé khai niém, dinh nghia, nhém vé van dung, cai dat va nhém vé bai tap trong mon hoc
Cau trac dir liéu & Giai thuat dé c6 co sd danh gia kha ning cua hé thong so véi viée sir dung
truc tiép mé hinh tao sinh ChatGPT. Két qua thtr nghiém cho théy tinh kha thi cua hé théng dé
xuat. Hé théng da dua ra cac phan hoi phu hop va bam sat ngi dung mon hoc Céu trac dit liéu &
Giai thuat ctia nganh Cong nghé thong tin tai Trudng Pai hoc Qudc té Hong Bang. Qua do, hé
théng gop phan hd tro sinh vién hoc tap kién thirc co sé nganh Cong nghé thong tin tai Truong
Pai hoc Qudc té Hong Bang.

LOI CAM ON
Nghién ciru nay duoc Trudng Pai hoc Qubc té Hong Bang cp kinh phi thuc hién dudi ma sé dé
tai SVTC17.16.
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