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TOM TAT

Thiét ké ung dung hé tro hoc tdp trong hoc phan Iy thuyét o thi ¢é vai tré quan trong va vo cung y
nghia doi véi sinh vién dang theo hoc nganh Cong nghé thong tin. Dac biét la h¢ thong cé kha ning
hé tro hoc cdc thudt giai. Hién nay co nhiéu hé thong co0 kha nang hé tro hoc cdc thudt giai, tuy nhién
cdc hé thong nay ciing con han ché va can phdi dwoe cdi thién va phat trién. Bai bdo ndy trinh bdy
mét phirong phdp thiét ké hé thong c¢é kha nang minh hoa qud trinh hoat dong cia thudt gidi mét
cdch tirmg bude. Trong do, cdc van dé vé cdu triic héa cho qud trinh hoat ddng ciia thudt gidi, cdc ky
thudt vé minh hoa gom sw hién thi 16i gidi dang van bdn, triwc quan héa tirng bude hoat ddng ciia
thudt giai, giong noi ciing sé duoc trinh bay. Tir co s¢ do, bai bao ciing da cai dat thir nghiém thanh
céng, minh hoa mét sé thudt gidi trén mién tri thirc Ly thuyét Do thi.

Tir khoa: minh hoa thuat gidi, biéu dién tri thirc, hé hé tro hoc thudt giai

DESIGN METHOD FOR AN ALGORITHM VISUALIZATION
SUPPORT SYSTEM IN GRAPH THEORY COURSES

Tran Phan Thi Diem Thuy, Do Viet Thien, Phan Minh Thong, Le Gia Huy,
Phan Quoc An, Mai Trung Thanh

ABSTRACT

Designing learning support applications for the Graph Theory course is crucial and highly meaningful for
students majoring in Information Technology. This is especially true for systems capable of supporting
algorithmic learning. Currently, many systems exist that support learning algorithmic solutions; however,
these systems have limitations and require improvement and development. This paper presents a system
designed to illustrate the step-by-step process of algorithmic problem-solving. It addresses issues related to
the structuring of algorithmic processes, illustration techniques including displaying textual explanations,
visualizing each step of the algorithm, and voice narration. Based on a database, the paper also successfully
implemented and tested several algorithms in the Graph Theory knowledge domain.

Keywords: algorithm visualization, knowledge representation, algorithm learning support system

1. PAT VAN DE

Trong bdi canh chuyén d6i sé manh mé cua gido duc dai hoc, dic biét trong linh vuc Cong nghe thong
tin va cac nganh ky thuat, viéc giang day va hoc tap cac thuat giai dong vai tro nén tang trong viéc
hinh thanh tu duy thuét toan, tu duy logic va nang luc giai quyét van dé cho sinh vién. Dbi véi cac
hoc phan c6 tinh triru tuong cao nhu Ly thuyét D4 thi, sinh vién khong chi can ndm duoc két qua cubi
cung cua thuat giai ma con can hiéu 13 qua trinh van hanh, moi quan h¢ gitra cac bude xur ly va su
thay doi trang thai cta dir lidu trong sudt qua trinh thuc thi. Tuy nhién, viéc tiép can cac thuat giai
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nay théng qua gido trinh truyén thong hodc bang phan thudng gip nhiéu kho khin, do thiéu tinh truc
quan va khé hinh dung cac budc trung gian. Thuc tién giang day cho thy, sinh vién thudng gip tre
ngai trong viéc lién két giira mo ta 1y thuyét, ma gia va cach thuat giai thuc sy hoat dong trén dir lidu
cu thé. Do dé, nhu cau vé cac hé thong hd trg minh hoa thut giéi cho phép truc quan hoa qua trinh
thyc thi theo ting budce, dang tréd nén ngay cang cap thiét trong gido duc k¥ thuat. Mot hé thong minh
hoa thuat giai hiéu qua khong chi gitp sinh vién hiéu rd cach thuat giai hoat dong, ma con ho tro qué
trinh tu duy, phan tich va tu hoc mot cach cha dong. Tir nhu cau thuc té d6, mot hé théng minh hoa
thuat giai trong gido duc can dép tmg mot sd yéu cau cdt 16i sau: (1) truc quan hoa rd rang va chinh
xéc timg budc hoat dong cuia thudt giai; (2) cho phép tuong tac véi dit liéu dau vao va diéu khién tién
trinh thyc thi (chay tung budc, tam dung, quay lai); (3) trinh bay mé gia theo cdu trac gan giii véi
cach giang day va chuong trinh dao tao; (4) cung cap phan dién giai cho tung bude thyc thi bang
ngon ngit tu nhién, d@ hiéu; va (5) ho tro da phuong thirc, trong d6 c6 su két hop gifra van ban, hoat
anh va giong néi nham nang cao kha ning tiép thu kién thirc ctia nguoi hoc.

Trong linh vuc hd tro hoc thuat giai, da co kha nhiéu cong trinh nghién ctru cling nhu phﬁn mém ung
dung dugc phat trién va cong bo. Qua qua trinh tim hiéu tai li¢u, cac cong trinh lién quan ¢ thé dugc
phan theo hai dang chinh nhu sau.

Cong trinh “Exploring the Role of Visualization and Engagement in Computer Science Education”
[1] d3 1am rd mdi quan hé giita truc quan hoa (visualization) va mic do tham gia cua ngudi hoc
(engagement), tir d6 dua ra mot luan diém quan trong: Viéc sir dung visualization chi thuc su hiéu
qua khi nguoi hoc tham gia mot cach chu dong, thay vi chi quan sat thu dong.

Cong trinh “A Method for Designing The Intelligent System in Learning of Algorithms” [2] tac gia
c6 dé cap dén ing dung hd trg hoc thuat giai va da co thir nghiém trén mién tri thirc vé Ly thuyét do
thi. Bai bao da trinh bay mot giai phap khoa hoc, theo hudng can biéu dién tri thic trong viée ciu
triic, mo hinh hoa dugc thuat giai va cau triic hoa cta ting budce gidi, goi la cac task. Bai bdo cling da
trién khai thi nghiém thiét ké tmg dung hd tro hoc cac thuat giai trén mién tri thie 1y thuyét do thi.
Tuy nhién trong tmg dung chi quan tim dén viéc ciu trac mo hinh héa céac thuat giai, vi vay viéc
minh hoa ndy ciing bi gi¢i han vé tinh ning cho phép nhép dir liéu vao chuong trinh.

Song song véi cac nghién cuu 1y thuyét, mot sb phén mém hd trg hoc thuét giai da dugc trién khai
thuc t€ va su dung trong giang day. Du6i day la ba ing dung phd bién va thuong dugc tham chiéu
nhiéu nhat trong céc tai li¢u lién quan.

VisuAlgo [3] 1a img dung web dugc xay dung bdi Dr. Steven Halim va sinh vién Pai hoc Quéc gia
Singapore (NUS), hi¢n 1a mét trong nhimg cong cu tryc quan héa thuat giai dugc dung pho bién nhat.
Ung dung hd tro nhiéu loai thuat giai tir sap xép, cdy nhi phan dén cac bai toan trén db thi, véi giao
dién cho phép theo doi ting budce thyc thi mét cach sinh dong. Diém han ché chinh 1a hé théng chua
hd tro tinh nang truy vén tri thire; tai mdi budc chay ciing chua hién thi cac gid tri trung gian dudi
dang van ban mo ta, va toan bo qua trinh minh hoa chua dugc tich hop giong doc thuyét minh di kém.

Algorithm-Visualizer la nén tang ma ngudn ma, c6 dic diém riéng la cho phep nguoi dung xem tryc
quan hoa tryc tiép tir ma C++ hodc Java thay vi qua giao dién d6 hoa triru tuong. Didu nay tao su lién
két tot hon giita ma 1ap trinh va hanh vi thuc thi cia thuat giai. Tuy nhién, giao dién con kha phirc
tap, doi hoi nguoi dung co6 kién thirc 1ap trinh nhét dinh méi khai thac duoc day du. Cac han ché vé
truy van tri thirc, hién thi gia tri vin ban va giong doc ciing tuong tu nhu VisuAlgo.

Data Structure Visualizations do David Galles (Pai hoc San Francisco) pht trién, c6 giao dién bé cuc
rd rang va than thién hon so voi hai img dung trén. Tuy vy, toan by minh hoa chi hoat dong dua trén
bo dir licu mau dugc cii san, nguoi dung khong thé ty nhap dir liéu tuy . Ung dung cling chwa giai
quyét duoc cac han ché tuong ty vé truy vén tri thirc, mé ta gid tri tai timg budc va hd tro giong doc.

Cong trinh “Visualization Techniques for the Design and Analysis of Dynamic Programming
Algorithms” [4] dé xuat k¥ thuat truc quan hoa giap nguoi hoc nhan di¢n cadc mau logic chung trong
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bai toan quy hoach dong. Tuy nhién, nghién ctru chi tip trung vao mdt dang thuat giai cu thé, chua
ap dung rong rai cho cac mién tri thirc khac.

Cong trinh “Realizing Algorithms Using GUI” [5] d& danh gia mot nén tang truc tuyén tuong tac giip
truc quan héa thuat giai sap xép tir ma ngudn. Hé thong cho phép nguoi hoc diéu chinh téc d6 va kich
thudc dit lidu dau vao. Tuy nhién, nghién ctru ndy van con han ché do chua hd trg giong thuyét minh
va chua hién thi ddy du cac gié tri trung gian trong qua trinh thuc thi.

Cong trinh “Algorithm Visualization: The State of the Field” [6] phan tich hon 500 h¢ thong AV hién
c0, chi ra sy phan b6 chu dé khong dong déu va thiéu kho luu trit hidu qua. Nghién ctru cung cép co
sO quan trong dé dinh hudng xay dung cac hé thong AV chat luong cao hon trong tuong lai.

Cong trinh [7] d& xuét hé thdng truy van thong minh cho e-learning dya trén mé hinh ontology va do
thi tri thirc hai 16p (Rela-KG). Hé thong da thir nghiém hiéu qua trong hoc phan Co s6 Dit liéu nhung
chua tich hop kha niang minh hoa thuat giai trén mién Ly thuyét Do thi.

Cong trinh “Enhancing learning and exploratory search with concept semantics in online healthcare
knowledge management systems” [8] dé xuat khung quan ly tri thire trong linh vuc y té, str dung ngir
nghia khai niém dwa trén Description Logics dé hd tro viéc hoc theo dinh huéng nhiém vu. M6 hinh
nay c6 thé dugc tham chiéu dé thiét ké cac hé thong truy vén tri thirc trong gido duc ky thuat.

Qua khao sat cac cong trinh trén, nhén thay rang du 14 bai bao khoa hoc hay phan mém tng dung,
phan 16n cac hé thong hién c6 van chua dong thoi dap ng ba yéu cau cbt 16i: (1) hd tro truy van tri
thire theo ngir canh, (2) hién thi gia tri dang van ban tai méi bude thuc thi thuat giai, va (3) tich hop
giong doc mé ta qué trinh hoat dong. Pay chinh 1a co s¢ dé xac dinh hudng nghién ctru va xay dung
hé théng duoc trinh bay trong bai bao nay.

So véi cac hé thong hién ¢, dong gop moi cua bai bao nay gom: (1) tich hop déng b giong ndi dién
gidi timg budc minh hoa; (2) hd trg nhap dit liéu dau vao tuy y tir nguoi dung; (3) hién thi 10 giai
dang vin ban song song vdi tryc quan héa do thi.

2. PHUONG PHAP NGHIEN CUU

2.1. M6 hinh biéu dién cho bai toan va thuat giai

Co s0 tri thtrc trong hé théng duoc dya trén cau trac COKB. Vi 8 thanh phﬁn dac trung, mo6 hinh
nay cho phép biéu dién cac dbi twong tri thirc mot cach hé thong, tao co sé cho viée thiét ké céac tién
trinh suy luan va mo phdng truc quan.

COKB_G = (C, H, R, Ops, Funcs, Rules, Problems, Algorithms)

Trong do:

Bo (C, H, R, Ops, Funcs, Rules) 1a m6 hinh biéu dién co s tri thirc theo COKB [2]. V6i: C 1a tap
khai niém trong mién tri thire, moi khai niém ¢ € C la mét 16p cac dbi twong tinh toan. Mdi dbi tuong
tinh toan c6 ciu triic gdm bd (Attrs, Facts, Rules), Attrs 1a tap thudc tinh cua khai niém c, Facts 1a tap
céc tinh chat ndi tai cta khai niém c, Rules 1a tap cac luat noi tai ctia khai niém ¢, moi luat r co dang
12 mot luat dan; H 13 tdp cdc mbi quan hé phan cap trén cac khai niém C; R 1a tap cac quan hé hai
ngoi gitra cac khai niém trén C; Ops 1a tap tap cac thanh phﬁn toan tir trén cac khai niém C; Funcs la
tap cac tri thire ham; Rules 1a tap céc dinh ly, tinh chét, tién dé, hé qua;

< Problems: La tap cic 16p bai toan trong mién tri thirc, vai mdi bai toan p € Problems c6 céu tric
bao gdm:

Problems c6 ciu tric bao gdm:

« Tén nhom bai toan, dé chi bai toan p thudc nhom bai toan nao.

« Pinh danh cua bai toan, dé phan biét gilra cac bai todn vdi nhau trong tap Problems.

« Thanh phan dién dat ndi dung ctia bai toan p. Phan dién dat thong tin ndi dung cua bai toan c6 cdu
trac gom (statement, examples), trong d6: Statement 1a phat biéu cua bai toan, examples 1a tip cac
vi du cu thé cho bai toan p.
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Vi du: Theo [2], ta xem xét bai todn duyét do thi theo chi€u rdng. Ta c6 thé dic ta thong tin bai toan
bdi cau truc sau:
“begin _problem
group_name ::= “duyét db thi”
Id: == “duyét d thi theo chiéu rong”
statement ::= “Cho db thi vo hudng khong c6 trong sb G (V, E), thuc hién duyét dd thi G theo chidu rong, bét dau tir dinh S”
begin_examples
begin_example 1
example content ::=“.../exam_duyet do thi 1.jpg”
end_example 1
begin_examples

end _problem”

% Algorithms: La tap cac 16p thuat giai cho cac 10p bai toan trong mién tri thirc, mdi thuét giai algo
trong tap thuat giai co cau tric sau:
(Name, Content, Pseudocode, ListTasks, ListSpeech, Procedure, Visualization)
Trong do:
(1) Thanh phan tri thirc Name: Tén cua thuit gii.

(2) Thanh phan tri thire Content: No6i dung y tudng cia thuat giai.
(3) Thanh phan tri thirc Pseudocode: La thuét giai duoc viét duéi dang ma gia.

(42 Thanh phén tri th@c Listj“asks: La tap cac bu(’rq hanh dong task (budc nhi€ém vu) cia thuat giai,
moi hanh dong task gdom phan dinh danh (id) va phan ndi dung task.

(5) Thanh phan tri thirc ListSpeechs: La tap cac voice theo ting bude cua ListTasks, mdi voice gdm
phan dinh danh (s) va phan ndi dung voice.

(6)Thanh phan tri thirc Procedure: La thu tuc cta thuat giai duoc viét bang mot ngdn ngir 1ap trinh cu
thé, cho phép nhan cac dir li¢u dau vao (input) va cho ra (output) cac két qua dau ra la visualization.

(7) Thanh phan tri thirc Visualization: La tip cdc budc minh hoa cua thuat giai, co cdu trac gom: 1)
tap 10 giai duoc dién giai bang ngon ngit tu nhién list-text-sol; 2) tap céc list-task-sol danh ddu cho
qua trinh van hanh dé dua ra dugc 10i giai trong list-text-sol. 3) tp cac budc ghi nhan lai cac théng
tin dé thyc hién cac hanh dong qua dd hoa truc quan list-graph-sol; 4) thanh phan speech-sol s& dién
giai tmg budc minh hoa bang giong noi theo list-text-sol.

Vi du: Trong tri thuce 1y thuyét dd thi [9, 10], cho dd thi G ¢6 cu trac dinh canh nhu Hinh 1.

Hinh 1. D6 thi v6 hudng c6 trong sé G

Bit du tir dinh A, trén d thi G hiy thyc hién tim ciy khung tdi tiéu bang thuat giai Prim. Ta co thé
cau truc hoa thuat gidi Prim véi cac thanh phan nhu sau:
1) Name = “Prim”

2) Content = ““Thuat toan Prim 1a thuat toan tim cdy khung t5i tidu trén db thi c6 huéng, hogc vo hudng c6 trong sb. Thudt toan Idy ¥ twéng tir
viée bét dau tir mot dinh bat ki, thuc hién do tim cac dinh ké c6 thé di va nap ching vao ciy T, véi didu kién 1a trong s6 ciia dinh s& di 1a nho nhét va

khong tao ra chu trinh. Qué trinh nay s& dwoc lap cho dén khi tit ca cac dinh dwoc nap hét vao cay T, thi T 1a cdy khung tdi tiéu”
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3) Pseudocode =*
Buéc 1: Cay T = {}; Close = {bd};//bd 1a dinh bit diu

Budc 2: while Close != Vertices do

{
I8

2.1 Goi T1 1 tap céc canh, ¢6 dinh k& vé6i cac dinh trong tap Close.
2.2 Tim canh c6 trong s nho nhét trong T1 va
khong tao ra chu trinh trong T.
2.3. Pua canh tim dugc ¢ budc 2.2 vao cay T.
2.4. Pua dinh vira tim dugc vao tap Close.
2.5 Loai canh vira tim dugc nay ra khoi tap canh T1.
}

Buéc 3: Xuét cay T va trong s6 ciy T.”

4) ListTasks= [
[“id1”, “Budc 1: Cay T = {}; Close = {bd};”],
[“id2”, “Budc 2: while Close != Vertices do”],
[“id3”, “2.1 Goi T1 la tap céc canh, c6 dinh ké véi cac dinh trong tap Close.”],
[“id4”, “2.2 Tim canh c6 trong s nho nhét trong T1 va khong tao ra chu trinh trong T.”],
[“id5”, “2.3. Pua canh tim dugc ¢ budc 2.2 vao cay T.”],
[“id6”, “2.4. Pua dinh vira tim dugc vao tap Close™],
[“id7”, “2.5 Loai canh vira tim dugc nay ra khéi tap canh T1.”],
[“id8”, “Budc 3: Xuét cay T va trong s6 ciy T

]

5) ListSpeechs = [
["s1", "Khéi tao tap Close rdng dé luu cac dinh da thudc cay khung nho nhét."],
["s2", "Chon dinh bt ddu {start} va thém vao tap Close."],
["s3", "Khéi tao tAp Open chita cic canh ndi tir {start} dén cac dinh k&."],
["s4", "Chon canh ({x},{y}) trong Open c6 trong s6 nho nhit."],
["s5", "Néu {y} chua thudc Close thi thém {y} vao Close va thém canh ({x},{y}) vao cdy khung."],
["s6", "Loai bo canh ({x},{y}) khoi Open."],
["s7", "Thém cac canh ndi ter {y} dén cac dinh ké chua thude Close vao Open."],
["s8", "Léap lai cho dén khi tht ca cac dinh déu thudc Close. "1,
["s9", "Sau khi két thic, tap cac canh da chon tao thanh ciy khung nhé nhét."],
["s10", "Tdng trong sb cdy khung nho nhét 1a {totalWeight}."],
["s11", "Hién thi cdy khung nho nhét trén db thi."],
["s12", "Thujt toan d hoan tit."]

]
6) Procedure dugc cai dat bang ngon ngir 1ap trinh C#, vo1 dau vao gom do thi G va dau ra la cac
thanh phan theo cau triic Visualization.

7) Cau trac két qua tra vé Visualization
Béng 5. Cau tric cia thanh phan Visualization

List-Text-Sol list-task- list-graph-sol | List-

sol speech-sol
Bude 1: T = {}; idl T6 dinh A Speech 1.mp3
Close := {A};
Budc 2: id2 - Speech 2.mp3
Close := {A}

Vertices :== {A,B,C,D, T, U, V,Y, Z}
Ta c6 Close != Vertices nén vao vong lap

Budc 2.1: Téap T1 c6 dinh ké véi cac dinh trong tap Close; id3 - Speech 3.mp3

T1 = {[{A, B}, 5], [{A, C}, 10], [{A, U}, 6]}:

Budce 2.2 T1 = {[{A, B}, 5], [{A, C}, 10], [{A, U}, 6]} id4 T6 canh A-B Speech 4.mp3

Canh c6 trong sb nho nhit 1a: {A, B}

Budc 2.3 Pua canh [{A, B},5] vao trong cay T. id5 - Speech 5.mp3
=[[{A, B}, 5]]

Budc 2.4 Dua tip B vao trong tap Close. id6 - Speech 6.mp3

Close := {A, B}

Budc 2.5 Loai canh {A, B} khoi T1. id7 - Speech 7.mp3

T1:= {[{A, C}, 10], [{A, U}, 6]}

Quay lai vong lap. id2 - Speech 8.mp3

Close == {A, B}

Vertices :== {A,B,C,D, T, U, V,Y, Z}
Ta c6 Close != Vertices

Budc 2.1: Goi T1 c6 dinh ké véi cc dinh trong tip Close. id3 - Speech 9.mp3
T1 = {[{A, C}, 10], [{A, U}, 6], [{B. C}, 9]. [{B, D}, 20}

Buoc 2.2 Tl := {[{A, C}, 10], [{A, U}, 6], [{B, C}, 9], [{B, D}, 20]} id4 T6 canh A-U Speech

Canh c6 trong s6 nho nhat la: {A, U} 10.mp3
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2.3 Pua canh c6 trong sb nho nhét nay vio trong cay T. id5 - Speech

T :=[[{A, B}, 5], [{A, U}, 6]] 11.mp3
Speech
12.mp3

Budc 3: id8 To Cay T Speech

Tacocay T =[[{A, B}, 5], [{A, U}, 6], [{C, U}, 2], [{C, V}, 8], [{D, V}, 51, [{D, Y}, 4], 13.mp3

[£Y.Z}, 91, [{T, Z}, 4]]

Tong trong s6 =43

Dé hién thuc hoa viéc minh hoa tryc quan tir cic thanh phan tri thirc (Algorithms), hé thong ap dung
cac k¥ thuat xtr Iy dit liéu dong bo sau:

Boc tach cong viéc

Thuat gidi Prim khong dugc thuc thi lién tuc ma chia nho thanh cac cong viéc doc 1ap thong qua
ListTasks. K thuat nay cho phép hé thong kiém soét ludng ciia thuat toan,hd trg cac tinh ning twong
tac nhu: Chay tirng budc (Step-by-step), tam dirng hodc quay lai budc trude d6 theo yéu cau cua
nguoi hoc.

Pong bd héa da phwong thirc (Multi-modal Synchronization):

Day 1a k¥ thuat cot 161 dé bién dit liéu tinh toan thanh thong tin minh hoa:

- Pong bd Thinh giac - Thi gidc: Khi mot nhiém vy c6 ma id i thuc thi, hé théng dong thoi truy
xuét tép am thanh s_i tir ListSpeeches va thuc hién hiéu ing lam ndi bat (highlight) dong ma gia
tuong ung.

- Cap nhat trang thai d6 hoa (Graph State Update): Sir dung thu vién D3.js dé anh xa sy thay doi
cua tap dinh Close va tap canh T 1én giao dién. Khi mdt canh duogc nap vao cay khung, hé thong tu
dong thay doi thudc tinh mau sac va do day cua canh d6 trén d6 thi theo thoi gian thuc.

- Tw dong sinh 161 gidi tw nhién: Dya trén cac tham sb ctia bude hién tai, hé théng thuc hi¢én k¥ thuat
ghép ndi chudi deé sinh ra cac cau dién gidi (list-text-sol). Vi du: "Tai buoc nay, canh (A, B) duoc
chon vi co trong so nho nhat (w=>5) noi twr vung da xét ra ngoai".

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Kién triic h¢ thong

Hé théng hd tro hoc cac thuat giai la mot hé théng dugc thiét ké dudi dang moi truong Client-Server.
Cho phép nguoi dung c6 thé truy cap hé théng qua moi trudng internet. Thanh phan ctia hé thong
gom cac thanh phan: Co sé tri thire (CSTT); Bo suy dién (BSD); Module xtr Iy cac thong tin dau vao
diéu khién khac xir ly; Module xir 1y viéc hién thi két qua minh hoa thuat giai. Ta c6 kién tric nhu
hinh dudi day:

~

.

NGUO1 DUNG

Giao dién ngudi dimg

Module phan tich v Module déu ra két qua
dieu phoi xurly sau xuly

Vs .
J BO SUY

CST1 N DIEN
~_

Text to
Speech

Hinh 2. Hinh anh kién tric so d6 hé thong
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3.2. Cai dat thir nghiém
Hé thdng duoc xay dung trén cong nghé 1ap trinh web hién dai ASP.NET API va két hop véi giao
dién HTML CSS JS trong viéc cai dat thuat giai. Va da cai dat va thir nghiém thanh cong mot s thuat
giai d6 thi nhu: BFS, DFS, tim chu trmh Euler, tim duong di Euler, Dijkstra, Prim, Kruskal.

ogySfedgaw tet
Oalivbbscxudebai.txt
Oalivbbseow bat

udebai.txt

agk23debai txt
yvblskSvrma.bat
xt

am.bat

b, lox

[ L zbaxxcimmem.oe

zb3xxclmmemdebai.txt
zkya2js2tpu bat
zky42js2tpu et
ymaeoiliqea.bat
ymaeoiliqeg.txt
ymaeoiliqcqdebal.te
%] yup03gbogau.bat
yup03gbogdu.txt

zb3oeclm
File Edit Fo

xt - Notepad

at View Help

[} >

Br/>

Budc 1:
Budc 2:
Ihat 1a:
o1,
Budc 2:
ijc»
41,
> 15],

<br/>T :=
<br/>Close :=
{A, U}i<hr/>2.
[{8, D}, 2e],
<br/>Close :=
1e], [{B,
[{T, U}, 22].,
[{¥, z}, 91};

{}<br/>Close

{7, v},

c}, o1,

[{,

[{B, D},
Vi,

{A}<br/>Vertices :=
3 Pua canh cé trong s nhé nhat
22]1};<hr/>

{A, B, C,
20],
1el],
<hr/>2.2 Tim canh c¢é treng s& nhod
trong sS nhé nhat trong tap Tic<br

= {A};<hr/>

{A, B, C,

{a,
r{o.
[{v, Z}.

U}<br/>Vertices :=
[{S, D}, 12].
[{v, ¥}, 14],

D, T, U, VvV, T.
nay vao tr

B, C, D,
Vi,
15]1};<hr/§:
nhat trong|1
>T1 :=

51, f°

{I{%.

lhr/>2.2 Tim canh cé
|

id1;id2;id3;id4;id5;

id6;id7;id2;1d3;1d4;1d5;4d6;4d7;4d2;4d3;4d4Jic

A AGAASB;B;B;AAA;

USUSUSASAGASCC3C3A AT ASVIVIVIASATADID DA

<

| Ta c6 cay T =

[[{a, B}, 51.

Ln 4, Col 2078

[{A, U},

6], [{c, v}, 2],

Windows (CRLF)

[{c, v}, 8].

UTF-8

>

Hinh 8. Hién thi cAu tric ndi dung cua tép luu ndi két qué cua thuat giai Prim

Hinh 4. Giao dién hién thi qué trinh minh hoa thudt toan tim cay khung tbi tiéu

Bang 1. Ban

s0 liéu

Thuat toan

Dijkstra

BFS

DFS

Prim

Kruskal

Euler

Hamilton

Bellman

S6 bai thtr

10

10

10

10

10

10

10

10

3.3. Ban luian

Trong nghién ctru ndy, cac ung dung hd trg hoc thuat gidi dugce danh gid dya trén nhom tiéu chi su
pham, bao gom: P tin cy va do chinh xac ctia ndi dung dién giai thuat giai; tinh 6n dinh trong qua
trinh van hanh va hién thi; muc do phu hop véi chuong trinh dao tao hoc phﬁn Ly thuyét dd thi; va
kha ning hd tro nguoi hoc, thé hién qua muc do truc quan, tinh twong tac, hd trg nhap dir liéu dau
vao va kha nang dong bo gitra cac thanh phan hién thi. Cac tiéu chi niy nhim dam bao hé thong
khong chi dung vé mat thuat toan ma con hiéu qua trong viéc hd tro giang day va hoc tip trong moi
truong gido duc dai hoc.

Bang 2. So sanh cac ng dung vdi két qua ctia bai béo

Ung dung Dién giai Truc quan Nhap liéu Speech Pong bd
Hé ho tro [2] C6 ho trg Cohdtrg | Khonghd tro | Khong hd trg | Co6 hd tro
Hé db thi [11] C6 ho trg C6 ho trg C6 ho trg Khong hd trg | C6 hd tro

Gen Al Co hd trg Khoéng hdtrg| Co6 hd tro Khoéng ho trg Khoéng ho tro
Web-based AV |Khong xac dinh| C6 hd trg C6 hd tro Khoéng hd trg C6 hd trg
Két qua bai bao C6 ho trg C6 ho trg C6 ho trg C6 ho trg C6 ho trg
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4. KET LUAN VA KIEN NGHI

Bai bao di dua ra dugc mot kién tric cho viée thlét ké cac h¢ thng hd tro hoc thuat giai, bén canh
do bai bao cling da trinh bay mét cach rat chi tiét cac van d& ki thudt, cac xu 1y, dic biét 1a ki thuat
tich hop xtr Iy giong néi dién giai trong qua trinh minh hoa. Dya trén cac két qua nghién ctru bai bao
cling da cai dat, thr nghiém thanh cong mot s6 thuat giai trén tri thie vé Ly thuyét do thi nhu: BFS,
DFS, tim dudng di va chu trinh Euler, tim duong di ngan nhat Dijkstra, tim cay khung t&i tiéu Prim,
Kruskal. Ung dung dugc cai dat va thir nghiém trén moéi truong web gitp viée hoc tap tré nén thuén
tién va dé& dang. Tuy ciing di c6 dua ra duoc ki thuat tich hop thém phan giong noi dién giai trong
qua trinh minh hoa nhung bai bao chua c6 nhiéu dau tu thoi gian dé giai quyet cac van dé trong giong
n6i nhu: chua co sy dong bo mot cach chu dong thay vi viée dién giai mot 1an cho toan bo qué trinh.
Can phai tach ra timg budc sao cho phu hop véi cau trac luu trir 10 giai list-text-sol. Hon thé nira,
viéc nghién ctru xtr Iy giong ndi cho that sy ty nhién ciing 1a mot van dé rat dang quan tam. Trong
huéng phat trién tiép theo, nhém du kién tién hanh danh gia hé thong véi sinh vién trong hoc phan
Ly thuyét D6 thi nham do luong hiéu qua hoc tap va mirc d6 hai 1ong cia nguoi ding.

LOI CAM ON S ’ o
Nghién ctru nay dugc Truong Pai hoc Quoc té Hong Bang cap kinh phi thyc hién dudi ma so de tai
SVTC19.76.
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