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Ap’ dung phuwong phap dw an trong giang day Phan tich
thiet ke va thuat toan cho sinh vién trwong Pai hoc Vinh

Pham Thi Thu Hién*

*ThS. Khoa Tin hoc, Trirong Sw pham, Trieong Pai hoc Vinh
Received: 18/9/2024, Accepted: 26/9/2024; Published: 16/10/2024

Abstract: Currently, the project-based learning (PBL) method is gaining increasing attention and being
widely adopted by educators. This paper introduces the PBL method and discusses its application in
teaching a specific topic in the Design and Analysis of Algorithms course. The aim is to build a teaching
model that enables students to grasp theoretical concepts and enhance essential practical skills.

Keywords: Project, the project-based learning method, design and analysis of algorithms, divide and

conquer.

1. Pat vAn dé

Hién nay, viéc nang cao chét lwong dao tao nganh
st pham 1a mot yéu cau quan trong va cap thiét. Hoc
phan Phén tich va thiét ké thuat toan thudc vao hoc
ky 4 cua sinh vién su pham Tin hoc. Hoc phan nay
cung cép cho sinh vién kién thirc vé k¥ thuat phan
tich thuat toan, cach danh gia d6 phuc tap va mot
s6 k¥ thuat thiét ké thuat toan nhwr quy hoach dong,
chia dé tri va quay lui; rén luyén cac k¥ ning phan
tich, thiét ké va cai dat thuat toan, ky ning ting
dung céc ngdn ngit lap trinh dé cai dat, ky nang
nghién ctru doc lap bang tai liéu, k¥ nang tim kiém
thong tin va tai liéu lién quan dén hoc phan.

Bai viét nay tap trung vao viéc tim hiéu va ap
dung phuong phap du 4n vao giang day chu dé “Ky
thuat chia dé tri” trong hoc phan Phdn tich va thiét
ké thudt todn tai Truong Pai hoc Vinh. Muc tiéu cta
nghién ctru 1a thue hién mét mo hinh giang day hiéu
qua, gitp sinh vién ndm ving kién thirc 1y thuyét,
c6 thé phat trién cac k¥ ning thwc hanh can thiét dbi
v6i sinh vién s pham Tin hoc. Trong d6 yéu cau san
pham dy 4n c6 ca ké hoach day hoc dé tai theo cong
van s6 5512/BGDDT-GDTrH, slide bai giang dé tai.
2. Noi dung nghién ciru
2.1. Khdi niém dw dn va phwong phdp diw dn

Trong gido duc, du an hoc tap la mot hoat dong
hoc tap c6 muc tiéu, dwoc sinh vién thuc hién theo
cach chu dong va doc lap, thuong theo huéng dan
cua gido vién b mon.

Phuwong phap du 4n 1a mot phuwong phap day hoc
tich cuc, trong d6 sinh vién dwoc tham gia vao céc
hoat dong thure té, giai quyét van dé mot cach doc
lap hodc theo nhom. Day hoc theo du 4n l1a phwong

phap t6 chitc qué trinh hoc tip thong qua cac hoat
dong thue té, gitip sinh vién chi dong, sing tao va
rén luyén k¥ ning giai quyét van dé. Gido vién déng
vai trd huéng dan va ho tro sinh vién.
2.2. Chudn ddu ra, ngi dung giing day va ké hoach
gidng day hoc phdn “Phén tich thiét ké va thudt
todn” theo phwong phdp dw dn

Noi dung chuén d4u ra (CLO), phwong phap day
hoc, phwong phap danh gia hoc phan va mirc ¢ ning
Iirc chuan dau ra CBR hoc phan ctia sinh vién can dat
dwoc thé hién & Bang 2.1 [2].

Bang 2.1: Néi dung chudn ddu ra va phirong phdp
day hoc, phirong phap danh gia

CBbR |TPNL
tioc CBR i . Phwong | Phwong
2 Mo ta CDR hoc phan | phap day | phap
Piin: | hge hoc | dénh gid
(CLO) | phén 0 gt
Phan tich thoi gian va d6 :
phitc tap thuat gﬁf’d
CLO1.1| K4 |toan, phantichbaitoan | . = ..  [Baitap
5o e 2 Lam viéc
nham timraky nhom
thuat thiet ké twong tmg
K4 Ap dung duoc céc ky Thuyét
CLO21| gy |[thudt thiét ke thuat toan |trinh Thuc hanh
do1 vo1 mot so bai toan. | Thue hanh
S4 Phan tich bai toén’nhé’m Thue hanh |Thuc hanh
CLO22 tim ra ki thuat thiétké  |Lam viéc |Baové
S4 Ly > ; o
thuat toan twong img.  |nhém do an
Tl}_ex.l'l;ha{cag th‘u_at t,o 40 | Thye hanh |Thue hanh
S3  |d61 vé1 mét so bai toan S ey G
CLO31| sS4 |bang ngon ngt lap trinh [LA0 Viee  |Baove
e eOnnEn mhém  [déén
cu the.
Thé hiénkynang viét  [Dayhoc |p. .
CLO4.1| S4 |bdo céo va thuyet theo &b an
trinh vAn dé thuyét phuc. |db an o an

Phwong phap danh gia hoc tap bao gdm viéc
thue hién danh gia thuong xuyén va danh gia cudi
ky cia hoc phén, ty 1é phan bd dugc thé hién trong
bang 2.2 [2].

111

Journal homepage: https://vjol.info.vn/index.php/tctbgd



Journal of educational equipment: Applied research, Volume 2, Issue 323 (September 2024)
ISSN 1859 - 0810

Bdng 22 HI‘"’I fhl?'c va I)" ]é dd"h gld llQC ph(in Tinchi 1l LS/ thuyét va e}ealning X X 2 tiét/tuan
Bai 18 Ty Ié Tinchi 2 Thue hanh X X X |2 tiét/tuan
: Hinh thirc dinh " CBR | 7 ° | cho T, .
da}h gia va ;30 nhg o0 hoc dcal:fh ba_‘, hoc Tin chi 3 Lam;];g; gléo:lnl e X X |2 tiét/tuan

gn Iwu hd so ANNEIA | phin 8% phin -
Al. Danh gia thwong xuyén 50% | 2.3. Thudn lgi va kho khan trong day hoc “Phéin
—— ’ Y SIS S A P . ;
ALL dchiyen can: ialem Rt 100% | 1005 | TECH tluef ke v t_ltu_at_tﬂoan~ theo ghwong pl_utp‘dy' dn
anh, Quan sat. Thudn loi: Sinh vién s€ trye tiép tham gia vao qua
Thuc hanh: Lam bai trinh oiai At vA Aty AQ t5 A -
A12 |tip thuchanhvandp | Rubric2 |CLO3.1| 100% | 20% gl quyet van dé, tir d6 tang‘ cHOng kh? nAng
1én hé thong LMS f duy doc lap va sang tao. Bwoc rén luyén k¥ nang
Bio céo ke hoach viét ma, go 101, phan tich hiéu suat cua thuat toan va
do in-. » CLO3.1| 50% lam viéc nhom. Viéc dugc tw dé xuat lyra chon dé tai
Nop ke hoach d6 an b 5 L S A e . . A
Al3 trén LMS; Béo cdo Rubric 3 20% | ya lam viéc theo nhém gitp tang hing tht hoc tép
ke hoach do én theo CLO41| 50% va tao ra mot moi tredng hoc tép tich cyce, dac biét la
—— phit trién k¥ ning mém.
A2. Panh gi cudi ky 50% 2 e o ymew
5 g Khé khan: Sinh vién can chuéan bi nhiéu thoi gian,
an pham d6 an hoc cLosz1!| 0% < ke ; = ) o S
phén: : cung vdi ho tro huong dan cua gido vién.
A2.1 |Dénh gid chung cia | Rubric 4 50% Nhleu sinh vién chwa c6 kinh nghiém lam du
hoi dong danh gia CLO4.1| 50%
46 4n an, can dwoc hudng dan k¥ nang vé tiép cin va giai
Diém tong két hoc phin: 4=41%0.5 +42%0.5 quyét van dé. Sinh vién chwa dwoc tim hiéu lam ké

Theo bang 2.1 va bang 2.2, cic yéu ciu dit ra
cho sinh vién & cap d6 co ban vé thuat toan, vira rén
luyén k¥ nang lap trinh va lam viéc nhom, gitp sinh
vién lam quen véi phrong phap du dn. Dé tao dong
lwe hoc tap va thu hut su quan tdm cua sinh vién, noi
dung giang day duoc thiét ké theo hudng két hop 1y
thuyét va thuc hanh (Bang 2.3). Viéc nay khong chi
gitip sinh vién nam chac kién thitc ma con tao co hoi
dé kham phé va sang tao, tir d6 nang cao hiéu qua
hoc tap. Tuy nhién, viéc thwc hién phwong phap du
4n cling dat ra phuong thirc t5i wru nhat nhw quan 1y
thoi gian, danh gia két qua dy an va dam bao danh
gia cong bang giita cac nhom.

Bang 2.3: Ngi dung giang day ciia hoc phan

Ly thuyét Thuc hanh
t(f)l;:mg 1. Phén tich thujt No1 dung 1: So sanh thoi gian thuc
% " hién 1 56 chuong trinh
2 : ;
thueng 2 K M3t QU | o1 dung 2: Céu tri it iéu
. ong . 2 .| N61 dung 3: Thuat toan tim kiém
Chuong 3. Ky thuat chia| .. ) SRR
s No1 dung 4: Thuat toan sap xép
4E 1 No1 dung 5: Ky thuat quy hoach déng
lcull.‘“‘mg 4 Ky Golt 908y | et ding 6 K9 thigtehia b 5
No1 dung 7: Ky thuat quay lui

Phan ké hoach giang day dwoc thiét ké theo mot
tién trinh khoa hoc, bao gém céc giai doan Iy thuyét,
thue hanh va d6 an (Bang 2.4). Viéc sip xép tuan tur
nay gifip sinh vién tiép thu kién thitc mot cach hé
théng va tién trinh thyc hién d6 an hiéu qua nhat.

Bdang 2.4: Ké hoach giang day ciia hoc phan

Tinchi | Noi dung thue hién Tuan | Tuan |[Tuan| So tiet/

1-3 | 48 [9-15| tuin
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hoach day hoc d8 tai theo cong van 36 5512/BGDDT-
GDTIH va slide bai giang dé tai.

Gido vién s& gap kho khan trong viéc danh gia
cong viéc: Danh gia mot du an khong chi dya trén
két qua cudi ciing ma con cin phai danh gia ca qua
trinh lam viéc, kha nang tw duy va ky nang lam viéc
nhém. Khac nhau vé kha nang hd trg sinh vién: phai
6 phuong phép hd trg phu hop cho timg nhém sinh
vién.

24. Ap dung phuwong phap dw dn vao gidang day
chii dé “Ky thudt chia aé tri”

Chu dé “Ky thuat chia 8 tri” thudc chuong 3 cua
hoc phan Phan tich va thiét ké thuat toan. K§ thuat
chia dé tri 1a mot phwong phéap giai quyét bai toan
béng cach chia nho thanh cac bai toan nho hon, don
gian hon, roi g1a1 quyét titng bai toan d6. Sau khi giai
quyet xong cac bai toan nho, két hop lai dé dua ra
giai phap cho bai toan ban dau.

Nguyén Iy hoat dong:

Chia nho bai toan: Bai toan ban dau dugc chia
thanh cac bai toan nho c6 cung dang nhung quy mo
nho hon.

Giai quyét cic bai toan: Cac bai todn c6 thé dwoc
giai quyét bang cich dé quy hodc truc tiép néu du
nho.

Két hop: Két qua ciia cac bai toan duoc két hop
lai dé tao ra 10i giai cho bai todn ban dau.

Ut diém: Két qua rat hiéu qua cho cac bai todn
c6 thé chia nho cac van dé doc lap. Dé thiét ké thuat
toan va phat trién ma khai bao. Cac thut toan chia
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dé tri c6 thé dwoc tai stt dung cho nhiéu bai todn khac
nhau.

Sau day la trién khai phwong phap du 4n cho chi
dé “Ky thuét chia dé tri™:

1. Xac dinh muc tiéu hoc tap

Kién thitc: Sinh vién hiéu khai niém, nguyén Iy
hoat dong ciia k¥ thuat chia dé tri.

Ky nang: Xac dinh cdc bai todn c6 thé ap dung k¥
thuat chia dé tri. Thiét ké va phat trién thudt toan chia
dé tri bang C++/ Python. Minh hoa thuét todn bang
so d6 va ma gia. Phan tich danh gia d¢ phitc tap cua
thuat toan. So sanh do phurc tap gitta cac thuat toan
khéc nhau.

Thai d6: C6 tw duy thuat toan tdt. Chu dong tim
kiém, kham pha va lam viéc nhom hiéu qua.

2. Chon d@é tai do an

Sinh vién dwoc dé xuat dé tai, hoic gido vién
phén. C4c dé tai lién quan dén k¥ thuit chia dé tri va
c6 ttng dung trong thuc té. C6 thé dwa ra cac d2 tai co
d0 kho khac nhau phu hop véi tmg nhém sinh vién.

Vi du dé tai c6 cap do co ban: Viét thuat todn sip
xép nhanh (Quick Sort) va so sanh hiéu qua véi cic
thuat toan khac; Viét thuét toan sép xép tron (Merge
sort) va so sanh hiéu qua véi céc thuat toan khac;
Tinh s6 Fibonacci bang k¥ thudt dé quy va khong dé
quy: Chia dé tri trong bai toan cye dai va cuc tiéu cua
mot mang; Bai toan nhan cic s0 nguyén lén. Pé tai
nang cao cap do: Giai bai toan thap Ha Noi bang dé
quy: Tim kiém nhi phan trong mot mang da sap xép;
Céc thuat toan duyét cay, Cay can bang, Cac thuat
toan tim dwong di ngan nhat, Cac thuét toan t6 mau
db thi, Thuat toan Strassen nhin ma trdn, Thudt todn
FFT (Bién dbi Fourier nhanh), Bai todn tim kiém

duong chéo 16n nhét trong ma trén, Giai bai todn tim
kiém gan ding (xap xi hang x6m gan nhat).

3. Qud trinh thiec hién P6 dan

Hinh thanh nhém: 2 - 3 sinh vién/ nhém.

Yéu cau san pham: Ké hoach thye hién d6 an, bo
cdo d6 an, ké hoach day hoc dé tai, slide bai giang dé
tai, slide bao céo d6 an, video minh ching qua trinh
lam viéc nhém thwe hién dd an (3 phut).

Phén cong cong viéc: Moi thanh vién trong nhém
¢6 nhiém vu cu thé nhu viét code, tim tai liéu tham
khéo, 1am c4c san pham db 4n.

Thuye hién: Nghién ciru tai liéu, tim hiéu vé thuat
todn dé tai; viét code bang C++/Python; kiém tra va
stta 16i (c6 thé dung leetcode.com); chudn bi cAc tai
liéu.

Trinh bay va bao vé: Nhém thuyét trinh két qua
d6 4n trudce 16p bang slide.

4. Panh gia dir an

Tiéu chi danh gia: Do chinh xac cua thuat toan,
hiéu suét cta thuat toan, Code chét hrong, kha niang
thé hién ctia nhém (theo Rubric 4 [2] dwgc cong bo
cho sinh vién biét ngay tir khi bat dau hoc).

Hinh thitc danh gia: Panh gia qua trinh lam viéc
ctia nhém, danh gia cdc san pham cudi ciing, hoi dap.

5. Hé tro ciia gido vién

Gido vién huéng dan sinh vién vé cach tiép can
bai toan, cach st dung céc cong cu cai dat va tu van
cho sinh vién khi gap khé khan trong qua trinh lam
d6 an. Ngoai ra can huéng dan sinh vién lam ké
hoach day hoc dé tai theo cong van s6 5512/BGDDT-
GDTrH, slide bai giang dé tai. Sudt qué trinh lam
viéc cua sinh vién, gido vién dua ra nhitng 161 khuyén
va khich 1é dé d6 an hoan thanh dtng thoi gian qui
dinh.

Ky thuat chia dé tri phti hop véi cac bai todn co
thé chia nho cac van dé twong tw, dé giai quyét hon
va két qua c6 thé két hop duoc. Tuy nhién, khong
phai bai toan nao cting ap dung dwoc va chi phi chia
nho ciing can duge can nhic. Piy la mot cong cu
manh trong thiét ké thuat toan.

3. Két luan

Phuwong phap du 4n dang tré thanh mot xu hudng
quan trong trong ddo tao dai hoc. Tir cac két qua thu
dwoc trong qua trinh giang day, viéc ap dung phwong
phap du 4n vao hoc phan Phan tich va thiét ké thugt
todn s& gitp sinh vién chu dong hoc tap, nang cao ky
nang giai quyét van d& va c6 nhirng trai nghiém thwc
té voi lap trinh va thiét ké thuat toan. Phuong phép
nay gitip dam bao sinh vién c6 thé dat dwoc CBR cua
hoc phﬁn. tao ra mot moi tredng hoc tap nang dong,
khuyén khich sy séng tao.
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