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TOM TAT

Nang cao chdt heong dao tao cdng nghé thdng tin, xay ding mét méi triweong gidng day va
hoc tdp sinh déng nham thu hit sinh vién 1 mét trong nhizng nhiém vy trong tam cia Khoa
Cong nghé théng tin. Co s¢* dé thuec hién diroc nhiém vy trén 14 &p dung phwong phdp day hoc
tao Sur thu hit doi Véi sinh vién. Trong dé, phirong phdp dwroc 8p dung c6 hiéu qud la phirong
phap md phéng ding trong giang day cac mon lgp trinh. Qua kinh nghiém gidng day nhiéu
nim, nhém tac gia da nghién civu xay dung dwoc phan mém Data Structure Demo nham mod
phong truc quan cac thugt toan trong mén hoc Cau tric di lidu va gidi thugt.

Tar khod: phuwong phap day hoc, phwong phap mé phong

1. MO PHONG MAY TINH VA UNG DUNG
TRONG GIANG DAY

1.1. M6 phéng may tinh

L& hién thi mot chudi cac hinh anh, dbi
tuong dang dd hoa md phong theo mot
chuyén dong nao d6. Mo phong trén may
tinh 1a xu hudng day hoc mai, hién dai da
va dang dugc nghién ctu va &p dung rong
rdi trén nhiéu linh vuc. Trong linh vuc gi&o
duc, cac bai giang cé tng dung md phong
két hop phuong tién nghe nhin hién dai s&
tao cho sinh vién nhiéu k§ ning nhu: kha
nang hoat dong quan sat (cac hinh anh tinh
hoic dong), kha ning thao tac trén doi
tuong, kha niang ty do phaét trién tu duy, lua
chon con dudng téi wu dé nhan thic.

1.2. Phwong phap day hoc véi mo
phéng

Phuong phap mo phong trong day hoc
1a phwong phap tiép can nhan thic thé gioi
thyc thong qua moé hinh tinh hoac dong.
Bing phuong phap mé phong, sinh vién
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khong chi tiép thu kién thirc mot cach sau
sic ma trong qué trinh hoc ho con co thé
tim ra céach tiép can van dé, con duong,
cach thire dé dat muc tiéu bai hoc. Bac biét,
sinh vién con ¢ thé tao dung va diéu khién
tai chd cac dbi twong theo y muén, tim toi
phat hién mot s6 quan niém méi cling nhu
rén luyén ky nang nghé nghiép.

10% Boc
20% Nghe

30% Nhin

50% Nghe va nhin

70% Trao 48i v&i ngud khée

80% St dung trong thue té

90% Day lai cho ngudi khac

Hinh 1. Hiéu qua cza md phong
(Learning Pyramid - theo National Training
Laboratories, Bethel, Maine) ©
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2. UNG DUNG MO PHONG TRONG GIANG
DAY MON "CAU TRUC DU LIEU VA GIAI
THUAT"

2.1. Pic diém mon hoc

Thue hién mot dé an tin hoc 1a chuyén
bai todn thyuc té thanh bai toan co thé giai
quyét trén may tinh. Mot bai toan thuc té
bat ky déu bao gém cac ddi twong dit liéu
va cac yéu cau xur ly trén nhimg ddi twong
d6. Vi thé, @& xay dung mot mé hinh tin
hoc phan anh duoc bai toan thyc té can chi
trong dén hai van dé:

- T4 chirc biéu dién cac ddi twong thuc
té. Cac thanh phan di liéu thyc té da dang,
phong phu va thuong chda dung nhitng
quan hé nao d6 vai nhau. Do do6 trong mo
hinh tin hoc cua bai toan, can phai té chuec,
xay dyung cac cau tric thich hop nhét sao
cho vira c6 thé phan anh chinh xéc céc dit
lieu thuc té nay, vira c6 thé dé& dang dung
may tinh dé xu ly. Cong viéc nay duoc goi
la xay dyung cau trdc dix liéu cho bai toan.

- Xay dung cac thao tac xu ly dix liéu.
Tir nhitng yéu cau xu ly thuc té, can tim ra
céc giai thuat tuong tmg dé xac dinh trinh
tu c4c thao tac may tinh phai thi hanh dé
cho ra két qua mong mudn, day 1a budc xay
dung giai thuat cho bai toan.

Giai thuat phan anh cac phép xtu ly, con
dbi twong xu ly cua giai thuat lai 1a dit lidu,
chinh dit liéu chira dung cac théng tin can
thiét dé thuc hién giai thuat. Dé xac dinh
duoc giai thuat phi hop can phai biét né tac
dong dén loai dir lieu nao (vi du dé lam
nhuyén cé4c hat dau, nguoi ta dung cach xay
chir khong bam bang dao) va khi chon lua
cau trGc dir liéu ciing can phai hiéu rd
nhitng thao tac nao sé tac dong dén né (vi
du dung sb thuc dé biéu dién diém sb cua
sinh vién dé c6 thé thuc hién tinh toan nhu
tinh diém trung binh). Nhu vay trong mot
dé &n tin hoc, giai thuat va cau trac di liéu
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cd méi quan hé chat ch& véi nhau. Vi mot
cau trac dir liéu da chon, s& c6 nhitng giai
thuat twong tng, pht hop. Khi cu trac dix
liu thay d6i thuong giai thuat ciing phai
thay ddi theo dé tranh viéc xir Iy guong ép,
thiéu tu nhién trén mot cau truc khdng pha
hop. Hon nira, mot cau tric dir lidu tot s&
gilp giai thuat xir 1y trén d6 c6 thé phét huy
tac dung tét hon, vira dap tng nhanh vira
tiét kiem vat tu, giai thuat ciing dé hidu va
don gian hon.

Cau trac dir liéu va giai thuat 1a mén
hoc cung cap cho sinh vién cac kién thuc
co ban vé cac kiéu dir liéu triru tugng va
céc phép toan trén kiéu dir liéu. Do d6, day
& mén hoc mang tinh triru tugng cao va
khong dé tiép thu ddi vai sinh vién.

2.2. Thuc trang giang day mon Céu
truc dir liéu va giai thuat

2.2.1. Day theo phwong phdp truyén
thong

Véi céch day truyén thdng, hiéu qua
thuong khdng cao vi s6 sinh vién that su hiéu
va ap dung duoc céc thuat toan trong lap
trinh rat thap. Vi du, y twong thuat toan
Bubble-Sort: day cac khba sé duroc duyét tir
cuoi day vé dau day (tr k[n] vé k[1]). Néu
phét hién hai khoa ké cdn bi nguroc thir tie thi
doi ché ching cho nhau. Sau lan duyét nhu
vay, khda nhé nhdt trong day khoa sé diroc
chuyén vé vi ti dau tién va vdn dé tré thanh
sap xép day khéa tir k/2] d@én K[n]™. Dé
minh hoa thuat toan trén, giang vién phai vé
cac budc chay caa thuat toan nhu hinh 2.

Ching ta thay rang, khong gian bang
hoic céc trang slide khdng thé nao trinh
bay duoc day du cac budc chay theo mot
dong chay logic nhu trén. Do d6, str dung
phuong phap viét bang truyén thong hoic
xay dung cac slide bai giang tuy dap ung
duoc yéu cau md ta bai toan nhung khong
hiéu qua khi can thay déi di liéu dong.
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Hinh 2. Demo thugt toan sdp xép Bubble-Sort
2.2.2. Day theo phwong phap mé phong
Giang vién xdy dyng mé hinh mé
phong dwa vao cac tng dung dd hoa nhu
quay video clip, sir dung hiéu ung trinh
chiéu, giai thich cac quy tic, buéc chay cia
thuat toan. Sinh vién thuc hién cac md
phong va phan anh lai trai nghiém qua
nhirng bai bao cao hoac giai cac bai tap, cai
dat thuat toan. Tuy theo diéu kién cu thé,
giang vién co thé sur dung két hop céc
phuong phap dé bai giang dat dwoc hiéu
qua cao nhat. Do dic diém caa mon hoc
Cau trac dir liéu va gigi thugt mang tinh
triru tuong cao, nén phuong phap giang day
bang mo phong la rat hiéu qua vi mang tinh
tryc quan cao.

2.2. Phin mém mé phéng cac thuat
toan trong mén hoc ""Céu tric dir liéu"

Hién nay, tng dung céng nghé théng
tin trong giang day da trd nén phd bién,
nhét 1a trong cac trudng dai hoc. Viéc xay
dung mot phan mém mé phong truc quan
cac thuat toan Ia that su can thiét trong
giang day mon hoc Cau truc dir liéu.

Data Structure Demo 1a mot phan mém
duoc thiét ké dua theo noi dung mén hoc Cau
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truc dir liéu va giai thuat cai dat véi ngbn ngir
C#2. Phin mém md phong mot cach truc
quan cac thuat toan sap xép, 1am viéc vai cac
cAu tric dir lidu dac biét nhu danh sach lién
két, ngan xép (stack), hang doi (queue), cay
nhi phan,... va cac thuét toan trén cac loai dit
litu ndy. Diac diém cua phan mém 1a c6 thé
demo véi cac dir lidu dong, két hop véi cac
budc chay cua thuat toan, cho phép chay tu
dong hoic chay timg budc dé cd thé theo dbi
qua trinh van hanh cua thuat toan. Sau day la
mot s6 hinh anh giao dién va chirc nang cua
phan mém:

Data Structure Demo

File Tools | Algorithm |_

Sorting | Selection Sort

Stack Straight Insertion Sort
Straight Insertion Sort Maodify
Interchange Sert

Bubble Sort

Quick Sort

Heap Sort

Straight Merge Sort

List

3

3

Queue 3
3

3

Tree

Natural Merge Sort
Straight Merge Sort Modify

Hinh 3. Giao di¢n phan mem

e Took g
86 phin tir public void SelectionSort(List<int> M)*)

=
3860 12 6417 69 21 73 26 o
D8i ché (60, 17) tn = W Count
while (K<n-1)
in Min = M[KJ;
Poshlin = K;
. for (int Pos = K + 1; P Post4)
if (Min > M{Pos))
17 Min = M[Pos];
Poshin = Pos;
)
3812 64 69217326 L.
M[K) = M[PosMin];
WK _H[Poshin] = temp:
Kee:
)
Go |[ Play | Pause | ["sxip

Hinh 4. Demo thugt toan sap xép Selection Sort

TOP != NULL

public:
stack()

{
top=NULL;
ToP

[12f

void push(int value)

Hinh 5. Demo stack cai dat bang danh séach
lién ket

77

5 e

i Tads Ayt

880

Y

Hinh 6. Demo Thém m¢t node vao cay can
bang (dang danh ddu céc nit can can
bang)

3. KET LUAN

Phan mém Data Structure Demo di cai
dat duoc 19 thuat todn mo ta cac kién thac
co ban thudc ndi dung mén hoc Cau tric dir
liéu va giai thuat. Cac thuat toan dugc mo
phong truc quan véi cac ddi tuong thé hién
1d rang, sinh dong giup nguoi hoc dé dang
tiép thu kién thirc bai giang. Cac chirc ning
cia phan mém nhim gdép phan vao viéc
nang cao chat luong giang day mén hoc
CAu tric dir liéu va giai thuat. Theo nhém
tac gia, day 1a mot phan mém thuc su hitu
ich c6 thé duoc sir dung lam tai liéu tham
khao va céng cu giang day cho giang vién,
la mot tai liéu can co cho sinh vién dé c6
thé hoc tét mdn hoc nay.

Huéng phét trién: véi cach thiét ké
hién tai, phan mém c6 thé phét trién theo
hudng cai dat cac thuat toan trong linh vuc
tri tué nhan tao va cac linh vuc lap trinh co
lién quan.
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USING THE SIMULATION METHOD IN TEACHING
“DATA STRUCTURES AND ALGORITHM”
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ABSTRACT

To improve the quality of training in information technology and build a vivid teaching and
learning environment to attract students are one of the key tasks of the Faculty of Information
Technology. The basis to perform these tasks is to apply teaching methods in order to attract
students. In particular, one of the effective methods is the simulation method used in teaching
programming courses. With many years of teaching experience, the authors have studied and
develop the Data Structure Demo software for visual simulation of algorithms in the course of
Data Structures and Algorithms.
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