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1 Gi6i thiéu

Béo cdo nay dugc thire hién nham phat trién k§ nang viét prompt (cau 1énh) hiéu qua, tir d6 tan dung
t6i da kha nang ctia cac m6 hinh ngén ngit 16n (LLMs) dé phuc vu cho viéc hoc tdp cdc mén chuyén
nganh & bac dai hoc. Qua qua trinh thir nghiém vGi chu dé Do phirc tap théi gian cia thuat toan, em
mong mudn tim ra cong thitc giao tiép vdi Al sao cho két qua trd vé chinh xac, giip em hiéu sau cach
phan tich va danh gia hiéu nang cta cac thuat toan.

2 Luwa chon cac tac vu hoc tap dé thit nghiém prompt

Trong phén nay, em da chon 3 tac vu hoc tap pho bién ctda sinh vién khoa CNTT lién quan dén cha dé
d6 phitc tap thai gian va phan tich yéu cau cho titng tac vu do.



Téac vu

Muc tiéu

Déi twgng

Tac vu 1: Giai thich khai
niém ky hiéu Big-O va cac
16p do phtic tap thoi gian
pho bién.

Tac vu 2: Phan tich dé
phtrc tap thoi gian cia mot
doan ma nguon cho san.

Tac vu 3: Tao mot bo cau
héi 6n tap vé phan tich do
phttc tap thoi gian cho
mon Cau tric D liéu va
Giadi thuat.

Phai lam r6 dwgc y nghia toan hoc
ctia Big-O va phén biét dugc cac
16p O(1), O(log n), O(n), O(n log
n), O(n?) mot cach tryc quan.

Phai xac dinh chinh x4c dé phitc
tap cua titng vong ldp, ham dé
quy hodc khoi 1énh 16ng nhau va
dwa ra két luan Big-O tong thé.
Can mot bo cau hai bao quat tr 1y
thuyét (dinh nghia, so sanh) dén
thue hanh (phan tich code, t6i wu
héa), c6 d6 phan hoa rd rang theo
mutc do kho.

La sinh vién nam hai mé&i bat dau
hoc mo6n Cau tric Dit liéu va Giai
thuat, can giai thich dé hiéu, c6 vi
du minh hoa cu thé bang ngén ngi
1ap trinh Java.

Yéu cau Al déng vai tro trg giang,
giai thich titng budc phan tich dé
sinh vién c6 thé hoc dwgc phuong
phép, khong chi nhan két qua.
Yéu cau bo cau héi phai rén luyén
tw duy phan tich d6 phtc tap tir
doan code thure té, khong chi kiém
tra thudc 1ong dinh nghia.

3 Xay dung cac phién ban prompt cho tirng tac vu

Vi céac tac vu ¢ trong phan I, em da tién hanh xay dung cac prompt dé thit nghiém trén Al

* Tacvu 1:

— Prompt co ban: “Big-O la gi?”

— Prompt cdi tién: “Hay gii thich ky hiéu Big-O va liét ké cac 16p do phitc tap thoi gian phd
bién tir nhanh dén cham, kém theo vi du cho méi loai.”

— Prompt nang cao: “Poéng vai mot Gidng viéen mon Cau tric Di liéu va Gidi thudt véi nhiéu
ndam kinh nghiém gidng day. Hay gii thich ky hiéu Big-O cho mot sinh vién nam hai chwa
tirng hoc vé phan tich thudt toan. Yéu cau céu tric trinh bay: 1 doan giai thich y nghia truc
quan ctia Big-O bang mot phép an du doi thiuong, 1 bang so sanh cac 16p d6 phite tap O(1),
O(log n), O(n), O(n log n), O(n?), O(2") vaGi vi du ma Java twong wng cho moi 16p, va 1
doan lwu y nhitng sai 1am phé bién khi sinh vién mgi hoc vé Big-O.”

e Tac vu 2:
— Prompt co ban: “Poan code nay c6 do phitc tap bao nhiéu?”

— Prompt cai tién: “Hay phan tich do phitc tap thoi gian ctia doan code Java dwéi day va giai
thich tai sao.”

— Prompt nang cao: “Doéng vai mot Trg giang mon Giai thuat kién nhan va can than. Hay
phén tich do phitc tap thoi gian ctia doan code Java dwéi day theo ting budc:



1. Xac dinh va giai thich d¢ phitc tap cta tirng khoi 1énh / vong 13p riéng 1é (c6 danh s6
dong twong tng).

2. Ap dung cac quy tic cong va nhan dé tinh d6 phirc tap téng thé.

3. Keét luan Big-O cudi cung va giai thich tai sao cac s6 hang bac thdp hon dugc bo qua.

4. Goiy (néu cd) cach t6i wu hoa thuat toan dé cai thién do phirc tap.”

* Tacvu 3:
— Prompt co ban: “Cho t6i mét s6 cau hoi 6n tap vé Big-O.”
— Prompt cai tién: “Hay tao 10 cdu hdi trac nghiém 6n tap vé do phitc tap thoi gian cua thuat
toan. Moi cu can c6 4 dap an A, B, C, D va in dam dép an ding.”

— Prompt nang cao: “Pdéng vai ngudi ra dé thi mén Cau trac D liu va Giai thuat. T6i can
mot bo cau héi kiém tra giita ky vé chu dé Do phitc tap Thai gian. Hay tao mot bd dé mo
phong cau triic sau:

% 3 cdu trac nghiém ly thuyét (Mitc d6 Nhé - dinh nghia Big-O, so sanh céc 16p do phttc
tap).

% 3 cau hoi phan tich doan code Java ngan (Mitc d6 Hiéu - xac dinh Big-O ctia doan code
cho san).

# 1 bai tap tw ludn (Mitc d6 Van dung - so sanh hai thudt toan sdp xép vé do phirc tap va
dé xuat Iira chon theo titng trrdng hgp stt dung cu thé).

Yéu cau: Cung cdp dap an chi tiét va loi giai titng bidc ngay bén dwdi méi cau héi.”
4 Thi& nghiém va so sanh két qua

Dya vao cac prompt da dugc xay dung & trén, em tién hanh thi nghiém cac phién ban prompt trén
Google Gemini.



Cho t6i mdt sd cau hdi on tap vé Big-O

1 héi 6n tap vé d6 phtrc tap thuat toan (Big-O) gilp b ng 6 kién
thire.

Cau héi ly thuy&t

« Big-Olagi?

Xac dinh Big-O cia ma
Hay tim Big-O cho cac doan ma

Doan ma 1:

24

def print items(n):
for i in ran
print (i)

ith caution.

BDoan ma 2:

] 9
print(i, j)

ith caution.

AlMode A

python

def bi

print(i)

ith caution.

Cau héi tinh hudng va cau tric div ligu

ap xép la
« Thém mot phan ti ang (Array) ton bao lau?
« Tim mot nut trong cay tim ki€m nhi phan mat bao lau?

toan sép xép nhanh (Quick Sort) I gi?

thé ha tror ban t6t nhat, ban mudn tiép t g nao? Néu ban mudn, téi
<6 thi
» Cung cdp dap an va loi giai ¢ cho ¢
« DGi cac cau hoi nay thanh dang trac nghiém ¢ dap an (A, B, C
+ Tao thém céc bai tap nang cao vé d phirc tap khong gian (Space Complexity).

o toi biét Iwa chon cua ban nhé!




Hay tao 10 cau hoi tric nghi tap vé do phtrc tap tho
gian ciia thuat toan. M6i cau c&n c6 4 dap an A, B, C, D vain...

Cau héi tric nghiém vé dé phirc tap théi gian

Cau 1: Thuat toan tim kiém nhj pl (l yS trén mdt mang d
rc tap thoi gian trong trréng hop xau nhat la nhiéu

bot (Bubble Sort) trong true

Cau 4: Ky hiéu Big-O (0) dung dé biéu dién diéu gi tr
A.Thoi gian chay trung binh clia thuat toan.
@i han trén (trwong hop xdu nhat) cia thoi gian chay thuat toan.

Céu 5: Thuat toan naoc sau day cé do phre tap thoi gian la O(1)?
A.Tim phan ti lon nhét trong mét mang

C. Duyét qua tat ca cac phan tir
D. Sép xép mot d
c tap thoi gian tro
p x&u nhét 4 bao nhiéu?
O(n)
. O(nlogn)

g nhanh nhat (té nhat) khi kich

Al Mode

o g

D.0(2")

6ng viéc ¢ dinh, khéng phu tl vao kich thwréc
toan nay la gi?

Sn” + 10n + 100,
két qua chinh x
A.O(100)
B. O(10m)
c.0n?)
D. O(5n?)
Céau 10: Ham dé quy tinh st béng ¢ goi lai chinh né hai lan & méi bucc
dung nhé/quy hoach déng) co dd phirc tap thoi gian la bao nhiéu?
A.O(n)
B. O(n
C.0

D.

5n tap hiéu qua hon, ban
tap chom u hoi cu thé trén khong
vé dé phtrc tap khéng gian (Space Comple




'DETHIGIZA KY: DO PHUC TAP THOT Gl

Phan 1: Cau hol trkc nghiém I thuyét (Mo 60 Nho)

:Binhnghia @3y md ta ding nhat v ky hgu Big-O (02

o 2:4p xép cic 1op 00 phire tap sau theo thirtu ting din ve toc
6 thue thi (irnhanh nhat dén cham nhit)

i 3:Ki phn tch 60 phre tap thof gan Big-O caa mot ham (n)
108+ 100, k6t qua chinh xéc 3 7

Phin2:Cau holphintich doan code Java (M 40 Hiéu)
4:Hay xbc inh 80 phic tap Big-O cia doan code Java sau:

5:Hay xac dinh 40 phi tap Big-O cla doan code Java sau

(Cau 6 Hay xac dinh 0 phire tap Big-O cia doan code Java sau

Phin 3:BAI 14ty ludn (M 60 Vén dung)

Cau7 (08 bl

i chl it vb 10 gl tmg burr:




4.1 So sanh két qua

Tac
vu

Cao ban

Cai tién

Nang cao

Tac Két qua: Al trd vé dinh
vu nghia todn hoc kho khan,

1

chita nhiéu ky hiéu va
thudt nglt k¥ thuat nhw
“gidi han trén tiém can”
khién ngudoi méi hoc
kho tiép thu.

Tac Két qua: Al chi duara
vu két ludn Big-O ma

2

khong gidi thich qua
trinh suy luan, khién
sinh vién khong hoc
duwgc phwong phap phan
tich.

Tac Két qua: Al dwa ra cac
vu cau hoéi dinh nghia lap di

3

1ap lai, it cau lién quan

dén phan tich code thyc
t€ va khong c6 sy phan

héa do kho 1o rang.

Két qua: Al dua ra giai
thich dé hiéu hon va cé
keém vi dy, nhung cac vi
du con roi rac, chwa lién
két dugc cac 16p do phic
tap v6i nhau mot cach cé
hé thong.

Két qua: Al c6 giai
thich, nhwng cach trinh
bay thiéu cdu tric, d6i
khi bé qua mot s6 vong
1dp hodc khéng lam 14 ly
do bo qua cac s6 hang
bac thap.

Két qua: Al tao dwgc 10
cau trdc nghiém da dang
hon, khong bi 1ap, nhung
phén 16n van la cau hoi
thuan 1y thuyét, thiéu bai
tap phan tich code.

Ki thuat: Role prompting, constraints,
structured output

Keét qua: Al xay dyng phép an du trye
quan (vi du: tim tén trong danh ba dién
thoai dugc sap xép vs. chwa sap xép) dé
minh hoa sy khac biét gitta O(1), O(log
n) va O(n). Bang so sanh day du gitp
ngudi hoc hinh thanh bitc tranh tong thé
ve cac 16p do phuc tap.

Ki thuat: Role prompting,
chain-of-thought, constraints

Két qua: Al phan tich tirtng dong code
mot cach cé hé thong, ap dung r6 rang
quy tac cong va nhan dé hgp nhat do
phitc tap tirng khéi, va cha dong goi y
phuwong an t6i wu héa. Sinh vién hoc
dugc quy trinh tw duy ch khéng chi
nhan dap so.

Ki thuat: Role prompting,
chain-of-thought, structured output

Keét qua: Bo dé c6 cau tric phan tang rd
rang theo thang do Bloom, tit ghi nh&
dinh nghia dén phan tich code thyc té va
van dung so sanh thuat todn. Dap an
kém lgi giai tirng bude gitip bo dé co gia
tri on tap cao.

5 Phan tich hiéu qua cia prompt nang cao

Qua nhitng thit nghiém prompt trén, em thdy prompt st dung cac ki thudt prompt engineering c6 do
hiéu qua t6t hon so vdi prompt ca ban vi nhitng li do sau:

* Sw rd rang vé boi canh: Prompt co ban nhw “Big-O la gi?” khong cung cap thong tin gi vé
ngudi hdi, dan dén cau tra 10i mang tinh hoc thuat cao va thiéu tinh tng dung. Prompt nang cao
xac dinh rd d6i twgng giip Al diéu chinh ngdn ngit va mic do triru tgng phu hgp.



Tao két qua t6i wu ngay tir dau: Khi yéu cau cau tric cu thé, AT khong tra vé mot khéi van ban
dai ma t6 chitc théng tin thanh cac phan c6 chu dich, giip nguai doc tiép thu tirng 16p kién thite
mot cach tuan tu.

Dinh hwong tw duy phéan tich: Pdc biét véi Tac vu 2, yéu cau Al giai thich “titng budc” (chain-
of-thought) thay vi chi dwa dap an da gitp em hoc dwgc phuwong phép tw duy dang sau két qua.

Kiém soat chat lwgng dau ra: Viéc yéu ciu cu thé vé cau tric dé thi gidp loai bé cac cau hai
mo ho6 hodc 1ap lai, tao ra b tai liéu 6n tap co gia tri thyc tién cao hon.

6 Cac nguyén tac viét prompt hiéu qua

T bai tap nay, em rit ra dwgc nhitng nguyén tac quan trong trong viéc viét prompt hiéu qua cho cac
tac vu hoc tap:

Boi canh: Ludn cho Al biét ban la ai, trinh d6 ctia ban dén dau va ban dang hoc trong hoan canh
nao (VD: “Hay giai thich Big-O cho t6i nhw thé t6i la sinh vién nam hai chwa hoc vé phan tich
thuét toan”).

Hudng dan ré rang: Chia nhd cac yéu cau phitc tap thanh cac budc 1, 2, 3,... ¢é thi¢ ty. Tranh
dung tir ngit chung chung nhw “giai thich chi tiét hon” ma hay ndi cu thé “giai thich theo titng
buwéc, c6 kéem vi du ma Java”.

Xac dinh vai tro: Yéu cau Al déng vai m6t chuyén gia cu thé (Giang vién, Trg giang, Ngudi ra
dé) sé dinh hwéng van phong, mic do chuyén sau va cach t6 chitc thong tin cda cau tra 1oi.
Chuoi tw duy (Chain-of-thought): V§i cac tic vu can phan tich (nhw phéan tich do phitc tap
code), hdy yéu cau Al trinh bay suy luan tirng budc thay vi chi dwa két luan.

Tinh chinh: DPing chap nhan cau tra 16i dau tién caa Al. Hay ludn twong tac lai dya vao cau

trd 19i cua né (Vi du: “Gidi thich lai budc 2 nhing ding mét vi du code phiic tap hon”) dé tinh
chinh két qua cho dén khi thuc sy ung y.
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