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1. Programming Heuristic
1.1. Thuat toan tim kiém A*(A star)

A* 1a mot thuat toan tim kiém trong d6 thi. Thuét toan s& tim duong tir 1 nit ban
dau dén 1 nat dich cho trudc sao cho chi phi 1a tot nhat (thap nhat) va sé budc duyét 1a it
nhat (mang lai su tdi wu cho bai toan).

A* ]a thuat todn cai thi€n hi€u nang tir thuat toan Greedy Best-First Search. Khi
Greedy Best-First Search chi tim dudng dya trén ham udc lugng tir diém ké tiép dén
dich ma khong tinh d6 dai quing dudng ma nd da di vi ¢6 thé udc luong 1a nhé nhung
duong da di laimang gié tri qua 16n.

Y tudng : Tranh viéc xét cac nhanh tim kiém d3 xac dinh cho dén thoi diém hién
tai la c6 chi phi cao.

Str dung ham danh gia f(x) = h(x) + g(x).

h(x) : 1a udc luong tir nat hién tai té1 nut dich

g(x) : chi phi tir nt gbc tdi nat hién tai n

f(x) : 1a chi phi tong thé udc lugng cia dudng di qua nut hién tai n dén dich.
Thuat todn A* sir dung f(x) 1am tiéu chi chon dinh tiép theo trong d6 thi.

1.2. Chwong trinh demo: Puzzle 8 str dung thuat toan A*
Ngo6n ngir sir dung: C#
Giao dién: Winform
Mot sb hinh anh code:

+ Khéi tao cac gia tri ddi tuong tinh toan:



fmThongTin.cs fmThangTin.cs [Design] fmaSo.cs fmaSo.cs [Design] > 8 2
[€¥] 850_WindowsForms - *3_850_WindowsForms.C_850 - & randomMaTran(int kickThuoc) Mk
1 FEusing System; - |5
2 using System.Collections.Generic; g
3 using System.Ling; 5"
a using System.Text; g
s H
6 Enamespace _8So_WindowsForms
7 .
8 E public class Hode "
2 {
10
1 public int[,] MaTran;// ma trén 8 s6 !
12 public int SoManhSai;//s6 manh sai vi tri cla ma trgn P
13 public int ChiSo;// chi s& cia node
14 public int Cha;// cha cla node, dé truy vét két qua
15 public int fn;// chi phi di dén node dé .
16 3
2refere .
17 E ic class C_8so d
18
19 private int ChiSo = 0;//chi 58 cia Node s& tang sau mdi lan sinh ra 1 node 1
20 private int fn = @;// Sau mdi lan sinh ra cic node thi chi phi cdc node tang 1 don vi, tic node con s& cé chi phi 1én hon node cha 1 don vi =
21 = public Stack<int[,]> tinKetQua(int[,] MaTran, int n) d
22
23
24 Stackeint[,]> st ua = new Stack<int[,1>();
25
2 List<lode> Close = new List<Hode>();
27 ListcHode> Open = new List<Node>();
28 o
29 //khai bao va khii tze cho node ddu tién
30 lode tSo = new Hode();
31 tSo.MaTran = MaTran; .
32 tS0.SoManhSai = soMiengSaiViTri(MaTran);
33 tso.Chise = @;
34 t50.Cha
35 tSo.fn = @; -
100% - N issues found 4 P lmd89 Chii8 SPC  CRIF
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fmThongTin.cs fmThengTin.cs [Design] fmeSo.cs fmaSo.cs [Design] - & E’
[E¥ 850_WindowsForms - | #3_8So_WindowsForms.C_850 - @ randomMaTran(int kickThuoc) %2
35 t50.fn = @; “ [
36 //cho trang théi &&u tién vio Open; g
37 Open.Add(tSo); 1°
38 -
B int t = o; 1
w0 E while(Open.Count!=6) I
41
42 [chen node t&t nh&t trong tap Open va chuyén nd sang Close| u
48
49 //n&u node c6 sB manh sai 13 @, thc 13 dich thi thoat
58 if (tSo.SoManhSai == @) break; 1
51 & else L
52 { 1
53 //sinh huéng di cla node higén tai
54 List<Node> LstHuengDi = new List<Hode>(); o
55 lstHuongDi = sinhHuongDi(tSo);
56 o
57 & for (int i = @; i < LstHuongDi.Count; i++) )
58
59 //huéng di khéng thudc Open va Close L
60 if (!hailiodeTrunghhau(lstHuongDi[i], Open) && !hailodeTrunglhau(lstHuongDi[i], Close)) .
61 {
62 Open.Add(1stHuongDi[i]); o
63
64 E else
65 { //néu hudng di thugc Open
56 & if (hailodeTrunghthau(lstHuongDi[i], Open))
&7
68 /*ngu huGng di @6 tSt hon thi s& dugc cdp nhat lai, —
69 ngugc lai thi s& khéng cdp nhat*/
70 sosanhTotHon(1stHuongDi[i], Open);
71 }
72 E else L]
73 {
74 //n€u hugng di thudc Close
s E if (haiNodeTrunghhau(lstHuongDi[i], Close))
76 { S




fmThongTin.cs fmThongTin.cs [Design] fmSo.cs fmB5o0.cs [Design]

So.c: &
850_WindowsForms - #3_850_WindowsForms.C_850 - @ randomMaTran(int kickThuoc) - %

£ -

T
74 //n&u huéng di thudc Close

s E if (hailledeTrunglhau(lsthuongDi[i], Close))

76 1 1
77 /*ngu hudng di @ t5t hon thi s& dugc cap nhat lai, .
78 ngugc lai thi sé khdng cdp nhat va chuyén tir Close sang Open®/
7 E iF (sosanhTotHon(1stHuongDi[i], Close))

8e {

81 Node temp = new Node(); L
82 temp = laylodeTrungTrongClose(lstHuongDi[i], Close);

3 Close.Remove(temp);

84 Open. add(temp); 1

sjoay apsoubeig

£ ¥ u

92 //chen vi tri c6 phi tét nhat trong Open
3 t = viTriTotNhatOpen(Open);

a8 //truy vét két qud téng tép Close
99 stkKetQua = truyVetKetQua(Close);
100
101 return stkketQua;

102 } -
1@3
184 J/truy vét k&t qua dudng di trong tip Close

105 E Stack<int[,]> truyVetKetQua(List<Node> Close) o
106
107 stackeint[,]> ketQua = new Stack<int[,13();
108
109 int t = Close[Close.Count - 1].Cha;

Mrda tamn = nauw Nedafl-

-
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D File Edit View Git Project Buld Debuy Test Analyze Tools Extensions Window Help  Search (Culs() r 850_WindowsForms [ = x
i - B2l 9 = Debug =~  AnyCPU ~| B Stat - g =2 A = |6 LiveShare &7
fmThongTin.cs fmThengTin.cs [Design] fmeSo.cs fmaSo.cs [Design] [ - & E’
850_WindowsForms - #3_850_WindowsForms.C_850 - @ timKetQuatint[,] MaTran, int r) MEAN
L /ftruy vét k&t qué trohg tap Close “ [
99 stkKetQua = truyVetketQua(Close); g
100 1°
101 return stkketQua; "
102 3} "
103
104 //truy vét két qua dudng di trong tap Close 1
105 [= Stack<int[,]> truyVetkKetQua(List<Node> Close) 1
106 {
107 stack<int[,]> ketQua = new Stack<int[,1>()3 1
108 u
169 int t = Close[Close.Count - 1].Cha; |
110 Node temp = new Node();
111 ketQua.Push(Close[Close.Count - 1].MaTran); d
112
13 E while (t I= -1) d
114 {
115 E for (int i = @; i < Close.Count; i++) L
116 { L
17 E if (t == Close[i].Chiso) o
118 {
119 temp = Close[i];
120 break; b
121 }
122 }
123
124 ketQua.Push(temp.MaTran);
125 t = temp.Cha;
126 }
127
128 return ketQua;
129 3 o
130
131
132 F /1 <summary>
133 /// ham sinh ra cdc huéng di tir m3t node sinh ra cdc node con .
124 FUT ol e
100% -~ @ Noissues found C AR P Lm98 Cm35  SPC  CRIF
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+ Chon vi tri chi phi tot nhat:



fmThongTin.cs

fmiThongTin.cs [Design] fmSo.cs fmaSo.cs [Design] C - =

[] 850_WindowsForms - %3 _8S0_WindowsForms.C_8S0 ~ @ timKetQualint[,] MaTran, int n) M

252
253
254
255

F |

sjooL apsoubelg

/47 Chen vi tri c6 chi phi t&t nhat trong Open
/11 </summary>

/4] <param name="Open">Tép Open</param>

1 eturns>Vi tri tét nhdt</returns>

int viTriTotNhatOpen(List<Node> Open)
if (Open.Count != )

Node min = new Node();
min = Open[@]; 1
int vt = @; H

for (int i = 1; i < Open.Count; i++)

if (min.SoManhsai > Open[i].SoManhsai)

{ .
min = Open[i];
vt = i;

¥ "

else d

{

if (min.SoManhsai == Open[i].SoManhsai)
if (min.fn > Open[i].fn) L

min = Open[il;
v H

}

return vt;

}

return @;

/#] <summary>

@ No issues found ¥ 1 » Ln:98 Ch:35 SPC  CRIF

+ So sanh vi tri Node:

fmThongTin.cs fmThengTin.cs [Design] fmaSo.cs fmaSo.cs [Design] So.cs - &
[E¥] 850_WindowsForms - *3_850_WindowsForms.C_850 - © timKetQua(int[] MaTren, int n) =
287 -
88 /1 <summary>
289 /// So sanh chi phi cia hai node 1
299 Fi1 </ sunmary>
201 TamSo">Nede c3n so sdnh</param> -
292 /// <param name="1st8S0">Tép Open hodc Close</param>
293 /// <returns>tra vé true néu t6t hon va cap nhat lai cha va chi phi che node, ngugc lai khéng 1am gi va tra vé false </returns> .
FEERC bool soSanhTotHon(Nede tSo, List<Nods> 1st8So) i
295
296 for (int i = @; i < 1st8So.Count; i++)
297 if (haiMaTranBanghhau(tSo.MaTran, 1st8So[i].MaTran)) !
293 { I
299 if (tso.fn < lstaso[i].fn)
300 {
301 //vi 2 ma trén bing nhau 1én s& manh sai vi tri 1a nhu nhau 1én ta khéng cin cdp nhat n
302 1st8So[i].Cha = tSo.Chas// cdp nhat lgi cha cla huéng di
303 1stsso[i].fn = tSo.fn;// cdp nhit lai chi phi dudng di .
384 .
305 return true; J
386
307 else return false; L
308 }
309 o
318 return false;
311 ¥
Y A
+ Tra v€ vi tri manh nam sai:
fmThongTin.cs fmThongTin.cs [Design] fmaSo.cs fmaSo.cs [Design] [S - - &
[E¥] 850_WindowsForms - | #3 _8So_WindowsForms.C_850 - @ timKetQuatint[] MaTran, int n) - ¥
368 141 <summary> N
369 /// trd v& =& manh ndm sai vi tri
370 141 </summary> 1
371 /// <param name="MaTran">Ma trén</param> u
372 /4] <returns>Tra v& s6 misng sai vi tric/returns: L
373 G int soMiengSaiViTri(int[,] MaTran) .
374 1 —
375 int dung = @; L |
376 int t = @;
77 E for (int i = @ i < MaTran.Getlength(@); i++) 1
378 L
379 if (i ==9) 1
EC for (int j = @; j < MaTran.Getlength(@); j++)
381 {
382 T L
383 if (MaTran[i, 3] = )
384 dung++; L
385 b .
386 else d
387 { 1
388 if (MaTran[1, 2] == 4)
389 dung++;
390 if (MaTran[2, .
391 dung++;
392 if (MaTran[2,
393 dung++;
394 if (MaTran[2,
395 dung++;
396 if (MaTran[1,
397 dung++;
398
399 break;
200 } 1
401
492 return 8-dung;
403 }
484 7
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Chu thich da duoc thém vao timg ving code giang vién c6 thé xem trong chuong
trinh Demo.
Hinh 4nh Demo:

Man hinh khoi dau Man hinh khi hoan thanh sap xép
Mé phang tré choi 8 & B | vephongtrochaigss B

C6 kém video Demo.

2. Theory of game (Ly thuyét vé tro choi)
2.1. Thuat toan Minimax

Minimax la gidi thuat 1a mot thuat toan d€ quy lua chon budce di ké tiép trong
mot tro choi c6 hai ngudi bang cach dinh gia tri cho cac Node trén cdy tro choi sau d6
tim Node ¢6 gi tri phit hop dé di budc tiép theo.

Qua trinh choi co 14 qua trinh quan trang va den thay phién nhau dua ra quyét
dinh, thuc hién mot trong s6 cac nude di hop 1€. Trén cay tro choi, qué trinh do6 s€ tao ra
duong di tir goc dén 14. Gi str t6i mot thoi diém nao d6, duong di da dén t6i dinh u.
Néu u 1a dinh trang (den) thi trang (den) can chon di toi mot trong cac dinh den (tring) v
la con cua u. Tai dinh den (trang) v ma tring (den) vira chon, den (tring) s& phai chon di
t61 mot trong cac dinh tring (den) w 1a con ctia v. Qua trinh trén s& dirng lai khi dat toi
mot dinh 1a 1a cua cay.

Gia st quén tring can tim nudc di tai dinh u. Nudc di t6i uu cho quan trang 1a
nuéc di dan t6i dinh con cua v 1a dinh t6t nhat(cho tring) trong sb cac dinh con cia u.
Ta can gia thiét rﬁng, dén luot dbi thu chon nude di tir v, den cling s€ chon nudc di tbt
nhét cho a ta. Nhu vay, dé chon nuéc di ti vu cho trrfmg tai dinh u, ta can phai xac dinh
gia tri cac dinh cua tro choi géc u. Gia tri cua cac dinh 14 1a gia tri cua ham két cudc.
Pinh ¢6 gia tri cang 16n cang t6t cho trang, dinh c6 gia tri cang nhd cang t6t cho den, Bé
xac dinh gia tri cic dinh cua cay tro choi gdc u, ta di tir murc thap nhat 1én gbc u. G1a su
v 1a dinh trong cua cay va gia tri cac dinh con ctia n6 da dugc xac dinh. Khi do néu v la
dinh trang thi gia tri ciia n6 duoc xac dinh 1a gia tri 16n nhét trong céc gié tri cua cac
dinh con. Con néu v 1a dinh den thi gi tri nho nhat trong céac gid tri ctia cac dinh con.
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Dé cai dat ki thuat Minimax, viéc gan gia tri cho cac dinh dugc thuc hién bdi cac
ham dé quy Maxval va Minval. Him MaxVal xac dinh gi4 tri cho cac dinh tring, ham
MinVal xac dinh gié tri cho cac dinh den.

2.2. Tinh chinh Alpha-beta (cat tia Alpha- beta)

Viéc tinh chinh Alpha-beta la mot phuwong phap t61 wu hoa thuat toan Minimax
cho phép chiing ta bé qua mot s hudng trong tat ca huéng di co thé. Piéu nay giup ta
du doan huéng bang minimax hiéu qua, trong khi sir dung cting mot thuat toan.

Viéc giam thiéu alpha-beta dya trén tinh hudng ma ching ta c6 thé ngimg dua ra
hudng di néu ching ta thdy huéng di d6 dan dén mot két qua khong mong doi. Viée
diéu chinh alpha-beta 1am cho thuét toan nhanh hon.

2.3. Chwong trinh demo: C& vua dung thuat toan Minimax

Ngoén ngitr sir dung: Javascript

Giao dién: Website (HTML+CSS)

Mot sb hinh anh code:

Trién khai thuat toan Minimax: kém theo cac gia tri lién quan nhu alpha, beta (hd
trg cat nhanh du thira) - file ngudn script.js.

Hvar minimaxRoot =function(depth, game, isMaximisingPlayer) {

ve) :
th - 1, game, - , , VisMaximisingPlayer);

ame.

(=] if(value >= bestMove) {
bestMove = value:

bestMoveFound = newGameMove;




return bestMoveFound;

-bi

dvar minimax = function (depth, game, alpha, beta, isMaximisingPlayer) {
positionCount+;

1 if (depth )t

return -evaluateBoard (game.board()) :
H T

var newGameMoves = game.ugly moves()

1 if (isMaximisingPlayer) {
var bestMove = - :
El for (var i = 0; i < newGameMoves.length; i++) {

gams.ugly_move (newGamsMoves[i])

bestMove = Math.max (bestMove, minimax(depth - 1, game, alpha, beta, !isMaximisingPlayer)):
game . undo (

alpha = Math.max(alpha, bestMove):

El if (beta <= alpha) {
return bestMove;

E T
return bestMove;
} else {
var bestMove = ;
El for (var i = 0; i < newGameMoves.length: i++) {
game.ugly_move (newGameMoves[i]) ;
bestMove = Math.min(bestMove, minimax(depth - 1, game, alpha, beta, !isMaximisingPlayer)):

gams . undo (
beta = Math.min(beta, bestMowe) :
1 if (beta <= alpha) {
return bestMove;

H T

return bestMove;
¥ ¥
-

Jvar evaluateBoard = function (board) {
Khai bao cac doi tuong trén ban co: mau co (trang-den), loai co (tot, xe, ma,
tuong(tinh), hau, vua) — file ngudn chess.js.

1 A
Flvar Chess = function(fen) {
3 false *
var BLACK =
var WHITE =
21 wvar DEFAULT_POSITION = ' PPPPPPPP/RN Q - 1
23 var PGSSIBLE_RESULTS = ['1-0°, '0-1°, sy
2 var PAWN_GFFSETS = {
2 br L6, . . 1,
27 wi [-16, -32, -17, -1%]
2 r 3
[l var PIECE OFFSETS = {
1 n: [-13, =33, -31, 14, . . . 1.
2 b: [-17, -15, . 1.
3 T [-16, . I
q: [=17, - - -1,
k: [-17, 18, -15, ' . . DY
r 3
= wvar ATTACKS = [
(20, 0, 0y 0, 0, 0y 24, 0, 0, 0, 0, 0,20, 0, 0, v
JavaScript file length : 53.108 _lines: 1.640 Ln:4 Col:1 Pos:31 Unix (LF) UTF-8 INS

Luu nhirng vi tri tdi wu nhét (theo Wikipedia) dudi dang mang nham dat duoc hiéu
qua cao nhat (nhiing vi tri ndm gitta ban co sé cho nhiéu lya chon — duong di t61 vu
hon) — file nguon script.js.


https://en.wikipedia.org/wiki/Chess

var knightEval =

85 [

1;
[Ivar bishopEvalWhite = [

-1
var bishopEvalBlack = reverseArray(bishopEvalWhite) ;

3 [var rockEvalWhite = [
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Video Demo dugc luu trong thu muc Video.
3. Logic and Semantic (Logic va ngir nghia)
3.1. Giai thuat Vwong Hao
Thuat giai Vuong Hao 1a mdt thuat giai khac dé chirng minh viéc suy dan ménh dé
(c6 cung muc dich véi Robinson):
Buéc 1: Pua bai toan can chirng minh vé dang chuan:
GT, ,GT,....,.GT,=>KL,,KL,,..., KL,
Trong d6 cac GT, va; KL la cac cau chi gdbm cac phép A, V , ™, khong chira phép =
hay & . Luu y: dau phay (,) & vé trai tuong duong voi A , & ve phai tuong duong voi
V.
Buéc 2: Néu ton tai mot cau co phép — & dau thi chuyén vé cau va loai bé phép —
Buwéc 3: Thay cac diu A ¢ vé trai va cac ddu V ¢ vé phai bang dau phay (,). Khi d6 vé
trai chi con ddu V va —, vé phai chi con ddu A va — .
Budc 4:



Néu dong hién hanh ¢6 dang:
GIL,....GI, . Av B.GT,_,....GT, = KL, .KL,....KL,
thi thay bing hai dong:
GI,....GT, . A.GT,,,....GT, = KL KL,....KL,
va
G1L,....GI, .B.GI,,,....GI, = KL, ,KL,....KL,
Néu dong hién hanh c6 dang:
GI,,GL,,..,.GI, = KL,,...KL, ,AnB KL, ,,...KL
thi thay bing hai dong:
GI..¢T,,...GI, = KL,,..KL, AKL, ,,...KL

n L

m

va
GI,.GIT,,...GT, = KL,....KL, . B.KL, .. .KL,

Bude 5: Mot dong duge chiing minh néu ton tai mot ménh dé & ca hai vé.
Buéc 6: Mot dong khong thé tach ciing khong thé chuyén vé ddu — ma khéng c6 bién
ménh dé chung & ca hai vé thi khong dugc chimg minh.
Lip lai budc 2 dén 6 cho t&i khi moi dong duoc ching minh hay ton tai mot dong khong
dugc chiing minh. Bai toan ban dau duoc chirng minh néu moi dong tach ra tir nd dugc
chung minh.
3.2. Chworng trinh demo: M6 phong thuat toan Vwong Hao trong Prolog

Ngoén ngit st dung: Prolog

Giao dién: SWI-Prolog.

Céch su dung:

Mot sb ki tu trong ménh dé kha khé khan dé st dung nén phﬁn mém chi nhan
nhirng ki tu trong duong trong bang:

Phép tinh ménh dé Ki hiéu toan hoc Ki hiéu chwong trinh
Phép phu dinh (negation) - !
Phép hoi (conjunction) &

Phép tuyén (disjunction) \4

Phép tuong duong (equivalence) <->

A
V
Phép kéo theo (implication) — ->
L d
l_

Phép tudn tu (sequent) =

Mot sb hinh anh code:
+ Xac dinh cac toan tir
:-op(700,xfy,<->)
:-op(700,xfy,>)
:-0p(600,xfy,v)
:-0p(600,xfy,&)
:-op(500,fy,!)
+ Thuec thi 7 luat suy dién trong thuat toan Vuong Hao.

11




4 vuonghao.pl
File Edit Browse Compile Prolog Pce Help

wonghao pl \

$ Thuat tean Vuong Hao.
% Xac dinh toan tu.
:—op (700, xfy, <=>) .

:—op (700, xfy, =>) .

—op (600, xfy, V) .

—op (600, xfy, &) .

:—op (500, fy, 1) .

% Lenh goi chinh cho chuong trinh.
prove ([1,[]).
prove ([L|P], [RIA]) :—
nl, ansi_format ([bold],'Statement: ',[]), write(L), write(' |= '}, write(R), nl,
ansi_format {[bold], 'Attempting proof!', [1), nl, nl,
wang (L,R) ,
prove (B, R) .

% Thu tuc thuat teoan de chung minh menh de.
wang (L, R) : -
rules (L,®, [1,0), nl,
ansi_format ([bold, fg(green)], 'Result: The given theorem is true.',[]), nl, nl;
ansi_format ([bold, fg(red)],'Proof failed for current step!',[]), nl, nl,
ansi_ format ([bold, fg(red)], 'Result: The given thecrem is false.', []1), nl, nl.

% Di chuyen phu dinh tu trai sang phai.
rules (L,R,S,T):—
member (1X,L),
delete (L, !¥,Ld),
append (5, [[['*Rule 1L "1, [Ld, "
rules (Ld, [X|R],Sa,T) .

= ', [®IR]1,T1],5a),

% Di chuyen phu dinh tu phai qua trai.
rules(L,R,S,T):—
member (!X, R),
delete (R, !X, Rd),
append (5, [[['*Rule 1R 1. 0%ITI, " 1= ',RA], T, Ba)
rules ([¥|L],Rd,Sa,T).

% Thay the phep keo theo ben trai.
rules(L,R,S,T) :—
member (X -> ¥,L),
delete (L, -> ¥,Ld),
append (5, [[['*Rule 6L 1, 00% v YILd]l, " 1= "4RI,T]],8a),
rules ([!X v Y|Ld],R,Sa,T).

$ Thay the phep keo theo ben phai.
rules(L,R,S,T) :—
member (X -> Y,R),
delete (R, X -> Y,Rd),
append (5, [[["*Rule 6R 1.0 1= DX v YIRAILL T, Ba)
rules (L, [!X v Y|Rd],Sa,T).

$ Thay the phep tuong duong ben trai.
rules(L,R,S,T):—
member (X <-> ¥,L),
delete (L,¥ <> ¥,Ld),
append (S, [[['*Rule TL 1,00 —> ¥) & (Y —> X)|Ld],"
rules ([(X -> ¥) & (Y -> X) |Ld],R,Sa,T).

$ Thay the phep tuong duong ben phai.
rules(L,R,S,T):—

member (X <-> Y,R),

delete (R, ¥ <—> ¥,Rd),

rules (L, [ (X —> ¥) & (Y —> ¥)|Rd],sa,T).

% So sanh hail ve menh de.

rules(L,R,S,T):—
append (S, [ [[' *Tautology? "1, (L, "
member (X,L),
membex (X,R),
append (sa, [[['*True. '1,[1,T11,5k),
printprove (Sb) .

= "yRl, Tll.5a),

% Thay the phep hoi bang du phay o ben trai.
rules(L,R,S,T) :—
member (X & ¥,L),
delete(L,X & ¥,Ld),
append (5, [[['*Rule 2 1. 0% YILd], " = "4R],TI],Sa),
rules ([¥,¥|Ld],R,Sa,T) .

$ Thay the phep tuyen bang dau phay o ben phai.
rules(L,R,S,T) :—
member (X v ¥,R),
delete (R, X v ¥,Rd),
append (5, [[["'*Rule 3 1.0 1= ' [XYIRA]D,TI], Sa),
rules (L, [¥,Y|Rd], Sa,T) .

$ Tach phep tuyen ben trai.
rules(L,R,S,T):—
member (X v ¥,L),
delete (L,¥ v ¥,Ld),
Ta is T + 1,
append (S, [[['*Rule 4a - Branch Level ',T], [[X|Ld],' |= ',R],T]],sa),
rules ([X|Ld],R,Sa,Ta),
Th is T + 1,
append ([], [[['*Rule 4b - Branch Level ',T],[[¥|Ld],' |= ',R],T]],Sb),
rules ([Y|Ld],R,Sb, Th) .

% Tach phep hoi ben phai.
rules(L,R,S,T):—
member (X & ¥,R),
delete(R,X & ¥, Rd),
append (S, [[['*Rule 5a - Branch Level ',T],[L,' |= ',[X|Rd]],T]],sa),
Ta is T + 1,
rules (L, [X|Rd],Sa,Ta),
Th is T + 1,
append([], [[['"*Rule 5b - Branch Level ',T],[L,'
rules (L, [¥|Rd],Sb, Tb) .

= ', [¥IRd]],TI],sk),

ni,

'/RI,T]1,8a),

append (s, [[['*Rule TR 1.0 1= IE > ¥) & (Y > X)IRd]D,TI,Sa),




$ Neu menh de dung thi in ra dieu phai chung minh.
printprove ([]) .
printprove ([[P,Q,T]|S]) -
tab(T*5), printlist(P), tab(40 - T*5), printlist(Q), nl,
printprove (S).

$ In danh sach theo de quy.
printlist([]).
printlist ([H|T]):—

write (),

printlist(T).

Line: 108
Hinh 4nh Demo:
@ SWI-Prolog (AMDS4, Multi-threaded, version 8.2.4) — x
File Edit Settings Run Debug Help
7= provel[[(p -> q) & (lr = lq)]11.[[p -> T1]) ~
Théng béo: [(p—a)&llr—>la)] |= [p—rr]

Co gang chung minh!

*Rule 2 poa. lr—>lq] |= [posr]

*Rule 6L Ip v g, lr—>1g] |= [p->r]
=Rule 4a - Branch Level 0 'p.lr=>1g] |= [p->r]
*Rule 1L lr—>1g] [= [p.p—r]
*Rule 6L tir v 1q] |= [p.p->7]
=Rule 4a - Branch Level 1 lir] |= [p.p->r]
*Rule 1L 1 1= [z p.p=3x]
*=Rule 1R r] |= [p.p-r]
*Rule &R ] |= [Ip v r.p]
*Rule 3 =] |= ['p.z.p]
=Rule 1R por] |= [r.p]
*Tantology? p.r] |= [z.p]
*Trus

*Rule &b - Branch Ievel 1 3] |= [p.p—r]
*Rule 1L 1 1= [a.p.p—r]
*Rule 6R 1 |=['pverarl
*Rule 3 1 1= [lpx.a,p]
=Rule 1R pl |= [r.q.p]
*Tautology? vl I= [r.a.pl
*True.

#Rule 4b - Branch Level 0 g, lr-31g] |= [p->7]
*Rule 6L e v lg.q]l |= [p-br]
*Rule 4a - Branch Level 1 lir q] [= [p-or]

*Rule 11 ql |= [lr pr]
*Rule 1R r.a] |= [p->r]
*Rule &R r.q] |= [lpvr]
*Rule 3 r.al |= [lp.x]
*Rule 1R pr.a] |= [r]
*Tautology? por.oal |= [x]
*True.
*Rule 4b - Branch Level 1 la.q] |= [p—r]
*Rule 1L ql [= [q.p-»z]
q] |= ['p v rql
q] |= ['p.r.q]
*Rule 1R p.a] |= [r.q]
*Tautology? poal |= [r.q]
*True.
Ket que: Menh de duoc chung minh.

true B

Video thuc hién thr mot sé ménh dé duge luu trong thu muc Video.

4. Simulation (M0 phoéng)

4.1. Genetic Algorithm applied to optimization ( Thuat toan di truyén ap dung dé toi
wu hoa)

Thuat toan di truyén (GA) la thuat toan tim kiém dua trén cic khai niém vé chon
loc tu nhién va di truyén. GAs la mot tap con cua mdt nhanh tinh toan 16n hon nhiéu
dugc goi 1a Tinh toan tién hoa.

Trong GAs, ta c6 mdt nhdm cac giai phap kha thi cho van dé di cho. Nhing dung
dich nay sau d6 trai qua qua trinh tai to hgp va dot bién (giéng nhu trong di truyén tu
nhién), tao ra nhitng da tré méi va qua trinh nay duoc 1ap lai trong nhiéu thé hé khac
nhau. Mdi c4 thé (hoic giai phap Gng cr vién) duoc chi dinh mot gid tri pht hop (dya
trén gia tri ham muc tiéu ctia nd) va cac ca thé lai tao c6 co hoi cao hon dé giao phdi va
sinh ra céc ca thé phu hop. Diéu nay phu hop véi Hoc thuyét ciia Darwin vé sy song con
ctia nhitng ca thé khoé manh nhat.

Do d6, né tiép tuc phat trién cac ca nhan hodc giai phap tot hon qua nhiéu thé hé,
cho dén khi dat duoc tiéu chi dung. Thuat toan di truyén vé ban chit 1a du ngau nhién,
nhung chung hoat dong t6t hon nhiéu so véi tim kiém cuc bd ngdu nhién (noi ta chi thir
cac giai phap ngau nhién, theo ddi cac giai phap tot nhat cho dén nay), vi ching ciing
khai thac thong tin lich su.
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4.2. Chwrong trinh demo: Tim dwéng di st dung thuat toan di truyén

Ngoén ngir sir dung: C#

Giao dién: Winform

Mo ta: Project gdm nhiéu file chitc ning khac nhau phan 1a 3 muc chinh: Control (
diéu khién), GeneticsDevTwo (Chuong trinh chinh) va Library (Thu vién chtra cac chiic
nang cua thuat toan).

Mot sb hinh anh code:
+ Khai bao thong sb cho diém Bat dau (BP), diém Dich ciing mot vai thong sd vé vi tri
— file GeneticsSquare.cs.

D¢ Fie Edit View Git Project Buld Debug Test Analyze Tools Extensions Window Help  Search (Ctil+Q) P | GeneticsDevTwo m - X
e - - W 9 Debug =~ AnyCPU - P Start - | g _iarE =N = |8 LiveShare &
Use Al-assisted IntelliCode for completions based on your code in GeneticsDevTwo? By clicking "Yes, enable it' you agree to the License Terms, ~ See License Terms  How does it work?  Ves, encbleit  Don't show again x
& GeneticsLibraryException.cs GeneticsStrings.cs GeneticsSquare.cs £ X blylnfo.cs s GeneticsPath.cs = % Solution Explorer > ax
; [€¥ GeneticsDevTwo ~ *3 GeneticsDevTwo.GeneticsSquare - @ DrawSquare(Graphics grfx) e &R o-2eam o ,E

= 1317 -
s PR SF( Blocked — trus ) Search Solution Explorer (Ctrls P
B 1319 [5] Solution "GeneticsDeviwo' (3 of 3 projects)
1320 y1 = SquareVerticallocation + SquareHeight/2 - niidth; 3 BoardControl
1321 ¥l = SquareHorizontallocation + SquareWidth/2 - niidth; Vi
1322
grx.FillEllipse( brush8locked, x1, y1, ( SquareWidth/2 ) -1, ( SquareHeight/2 ) -1 );
} B Appico
© Assemblylnfo.cs
Font font = new Font( "Arial”, 12 ); b [ Forml.cs
x1 = SquareHorizontallocation + SquareWidth/2 - ( nwidth * 2 ); b &1 GeneticsBoard.cs
y1 = SquareVerticallocation + SquareHeight/2; b c* GeneticsPath.cs
= if( Drawstart == true ) b € GeneticsSquare.cs
{ b c* Squarelnformation.cs
. . . q
gr'::x FillRectangle( Eruihﬁlnz:ed,hxl, y1, nWidth*s, font.Height ); P ——
grix.Drawstring( "B2", font, brushStart, x1, yl1 ); b GeneticsLibrary
}
x1 = SquareHorizontallocation + SquareWidth/2 - ( nwidth*3 );
y1 = SquareVerticallocation + SquareHeight/2;
- if( DrawFinish == true )
{ Properties X

Drawlp = bOriginalUp;
DrawRight = boriginalRight;

Drawbown = bOriginalDown; =]
DrawLeft = bOriginalleft;

grx.FillRectangle( brushBlocked, x1, yl, nWidth*1s, font.Height );
grx.Draustring( "dich”, font, brushFinish, x1, y1 );

}
Tsvalid = true;

¥

H

& MNo issues found F - “ b Ln:1338  Ch:38  MIXED  CRLF

[ Ready 4 Add to Source Control =

+ Thuec thi cac duong di mot cach ngau nhién theo 4 hudéng (tran ra 4 hudng theo quy
mo doi tugng) — file GeneticsPath.cs.




DQ File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctrl+() p GeneticsDevTwo m = e

i - 8- @ - Debug - AnyCPU | pstat- B E. = = A - |6 LiveShare &7
Use Al-assisted IntelliCode for completions based on your code in GeneticsDevTwo? By clicking "Yes, enable it' you agree to the License Terms.  See License Terms  How does it work? Vs, enableit  Don't show again x
5 GeneticsLibraryException.cs GeneticsStrings.cs GeneticsSquare.cs s s m—& Solution Explorer (-:issssissssisisasisssin v B X
& B GensticsDevTvo - #3 GeneticsDevTwo.GeneticsPathString - @ InitialiseString) BES o8 L2eam om
s 265 © while( bIsValid I= true ) - .
g e Search Selution Explorer (Ctrl+;) P-
b 267 nValue = random.Randem( ( int )PathDirections.MaxValue ); 53] Solution ‘GeneticsDeviwe' (3 of 3 projects)

268 3 BoardControl

269 squareInfo = geneticsBoard.GetsquareInformation( strCurrentsquare ); 4 T

;B ceeht el References

moo switch( nvalue ) B Appico

273 case ( int )PathDirections.Up: (= Leal e

7 o [ Forml.cs

275 El if( squareInfo.Up == true ) - &7 GeneticsBoard.cs

276 = GeneticsPath.cs

277 GeneticsString.Add( new GeneticsPathltem( "Up", false, strCurrentSquare ) ); € GeneficsSquare.cs

278 bIsvalid = true; © Squarelnformation.cs

j;; 1o }k ot ThreadSafeTextBor.cs

reak;

261 case ( int YPathDirections.Right: b 1= Sty

282 El

2837 | if( squareInfo.Right == true )|

284

285 Geneticsstring.Add( new GeneticsPathItem( "Right”, false, strCurrentSquare ) );

e brevalid = troe; Proprties o -0 x

287 1 .

288 Ybreak;

289 case ( int )PathDirections.Down: En

290 = {

201 [ if( squareInfo.Down == true )

292

293 GeneticsString.Add( new GeneticsPathItem( "Down”, false, strCurrentSquare ) );

204 bIsValid = true;j

295 1

296 Ybreak;

297 case ( int )PathDirections.Left:

208 [ {

209 | if( squareInfo.left == true )

300 { =

100% - @ No issues found LA 4 » Ln: 283 Ch:63  MIXED CRLF

[ Ready 4 Add to Source Control

+ Cac file thuc thi khac:
- ThreadSafeTextBox.cs : TextBox chur thong tin tim duong (hudng di).
- SquareInformation.cs: Noi khai bao cac bién mang gia tri Boolean.
Hinh anh Demo:

p{) File Edit View Git Project Buld Debug Test Analyze Tools [Extensions Window Help  Search (Ctrl+0) P | GeneticsDevTwo n
‘e - o N - @ - | [Debu Any CPU Continue - | B [ [6] -5 11 m & - n _ . 9 Application Insights + _ 1 LiveShare £
* Proces| ®5 Tim duéng vdi gidi thut di truyén - [m] X
Connect Drawing Square E2 ~ @
Drawing Square D4 e
Exemple One Stopped E I
v =
) P-s
3
[ ] N
Tay chon ditruyén | Tuy chonbands Vidu T | Vidu2| vidy3| -
Vi du T; ching minh PathFinding bng cach 0 dung mét méng di truyzn mé réng m.cs 2
=
Kich thude chudi ban déu: [10 = Quymédditieng  [100 =] 2
2
il fard.cs
12 Ime.cs
13 bem.cs
4 < Jiare.cs
15 BétDau
quare.cs
16|
17
18
19
2
21
22 s
23|
24 -
3 on.cs
26| ]
27 ox.cs
28|
29 Vigt Hos B3i Nuy2n Vn H3i Long - 60138035 - Biai Hos Nha Trang
E
3T, & Assemblylnfo.cs
2B public string Type . b ot GeneticsBase.cs
- ! o -
100% @ Noissues found LA b Im1 Chi1 TABS CRIF o=t b reeptio ey
Advance P C* GeneticsStrings.cs
LS =R whe P € Newxception.cs
Locals | Watch 1 Call Stack | Breakpoints o b & Epdand e s =

Video demo duogc luu trit trong thu muc Video.
5. 10T and Robotics applied in with AI (IoT va Robotics duwgc irng dung voi Al)
5.1. Str dung Arduino dé ché tao canh tay robot
Do tinh hinh dich phirc tap nén em khong c6 sir dung duge demo bang phan cimg
nén em guri céc file lién quan dén vé chu dé.
Céc thiét bi can thiét:
e Arduino UNO

4 Add to Source Control =
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Module Bluetooth HCO5
Dong co RC Servo MG996
Dong co RC Servo 9G
Dién tré6 1K Ohm

bién tré 2K Ohm

Adapter 5V - 2A

Jack cam DC cai
Breadboard 400 chan

Day bus duc - duc

Phin mém yéu cau:

e Arduino IDE: Arduino IDE la mét phén mém 1ap trinh dya trén ngdén ngtr lap
trinh C. Bang cach viét nhiing cau 1énh co cau tric twong ty cdu triic cau 1énh
trong C, chung ta co thé diéu khién hodc thu nhan cac dit liéu tir cac module, cam
bién thong qua vi diéu khién arduino.

e MIT App Inventor: 13 mot ing dung web ngudon mo ban dau duoc cung cip boi
Google va hién tai duoc duy tri boi Vién Cong nghé Massachusetts (MIT). Nén
tang cho phép nha lap trinh tao ra cac ung dung phan mém cho hé diéu hanh
Android (OS). Bang cach sir dung giao dién d6 hoa, nén tang cho phép ngudi
dung kéo va tha cac khdi mi (blocks) dé tao ra cac Umg dung c6 thé chay trén
thiét bi Android. Nguon trang: http:/ai2.appinventor.mit.edu.

5.2. Chworng trinh demo: Canh tay robot

Lap trinh véi Arduino IDE:

Pau tién ta khai bao thu vién SoftwareSerial cho giao tiép nbi tiép cua mo-dun
Bluetooth ciing nhu thu vién servo. Ca hai thu vién nay déu duoc tich hop san véi
Arduino IDE nén ta khong can phai cai dit chung bén ngoai. Sau do, ta can xac dinh
sau servos, mo-dun Bluetooth HC-05 va mét s bién dé luu trit vi tri hién tai va trudc
d6 cua servos, ciing nhu cac mang dé luu trir cac vi tri hodc cac budc cho ché do tu
dong.

#include <SoftwareSerial.h>
#include <Servo.h>

Servo servcll;

Servao




Trong phan thiét 1ap, ta can khai tao servos va mo-dun Bluetooth va di chuyén
canh tay robot vé vi tri ban dau cuia n6. Str dung ham write () di chuyén servo dén bat
ky vi tri nao tir 0 den 180 do.

volid setup

Tiép do khoi tao vong lap, bang cach sir dung chirc nang Bluetooth.available
(),chuong trinh s& lién tuc kiém tra xem c6 bat ky dir lidu ndo dén tir Dién thoai
thong minh hay khong. Néu dung, st dung ham readString (), chuong trinh doc di
liéu dudi dang chudi va luu trit nd vao bién dataln. Tuy thudc vao dir lidu da dén,
chuong trinh s& diéu khién cho cénh tay robot biét phai lam gi.

n = Bluetooth.rsadString();

Str dung ham startedWith (), chuong trinh kiém tra tién t6 ctia mdi dir liéu dén va
vi vy n6 biét phai lam gi ti€p theo.

Goi ham write () va servo s¢€ di dén vi tri do, nhung theo cach do, servo sé chay &
toc do t6i da, qué strc ddi v6i canh tay robot. Thay vao do, ta can kiém soat toc do
ctia servo, vi vy nén st dung mot sd vong lip FOR dé dan dan di chuyén servo tir vi
tri truéc d6 dén vi tri hién tai bang cach trién khai thoi gian tré gitta mdi 1an lp.
Bang cach thay doi thoi gian tré, ta ¢ thé thay d6i toc do cia servo.
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i servalPPos > serwolPos
for int j = =ervolPPos = serwvolPos; j——

if (serwalFPos < serwolPos
for int j = =zerwvelPPes <= servolPos; j++
servoll.write ;
delay(2
gervolPPas = servolPos;

Thiét dat Iuu thong tin. Néu ching ta nhan nut SAVE, vi tri ciia mdi dong co servo
dugc luu trong mot mang. V&1 moi 1an nhan, chi s6 tang 1€n vi vdy mang duoc lap
day tirng budec.

if aWith ("SAVE'
3e = servolPPos;
ge = gervoiFPPos;
3e = gervoiFPos;
e = zervo4PPos;
e = gervoSFPos;
3e = servo&ePPos;

Khai bdo niit RUN va thao tac thuc thi, goi ham tuy chinh runningervo () chay céac
budc duoc luu trir. O ddy chuong trinh chay di chay lai cac budc di luu trit cho dén
khi ching t6i nhan nut RESET. Sir dung vong lip FOR, chay qua tit ca cac vi tri
duogc luu trir trong cac mang va dong thoi ham kiém tra xem c6 bat ky dir liéu dén tur
dién thoai thong minh hay khong. Dir lidu nay c6 thé 1a nat RUN / PAUSE, nit nay
s& tam dimg ro bot va néu dugc nhép lai s& tiép tuc véi cac chuyén dong tu dong.
Ngoai ra néu diéu khién téc do, chuong trinh s& sir dung gi tri d6 dé thay doi thoi
gian tré gitra mdi 1an lap trong vong lip FOR bén dudi, diéu khién téc do cua dong
CO Servo.



vold runservo | [
while (dataln != "
for (int i = 0; 1 -
if (Bluetcoth.available() > 0 !
dataln = Blustooth.readString():
if { dataln == "ERUSE !
while (dataln '= "RUN"} |
if (Bluetcoth.available
dataln = Bluetocoth
if (| datalIn == "RESET")
break;

if ({dataln.startsWith("as"
String datalnS = dataln.substring(Z, dataln.length());
speedDelay = datalInS.tolnt();

if (serwvollSP[i] == gervollSP[i + 1]

if (serwvollSP[i] > serwvo0lSP[i + 11) {
for ( int j = servollSP[i]: j »>= gervocOlSP[i + 1]:; j--)
gervoll.write |

;
delay (apeedDelay) :

if (servollSP[i] < servoOlSP[i + 1]) |
for [ int j = servollSF[i]: J <= servoOlSP[i + 1]; j++)
servoll.write |

11
delay (speedDelay) ;

Di chuyén cac servos dén vi tri ti€p theo ctia ching. Sau cung néu nhan nut
RESET, chuong trinh s€ x0a tat ca dit li¢u tir cAc mang va cling dat lai chi muc vé 0
dé ta co thé thuc hién cac chuyén dong moi.

if ( dataln == "BESET"™) |

memset (gervoll5P, 0, =izeof(servollSP)):
tizervol23iP, 0, =zizecf (servoliSP));
ti(zervol3iP, 0, =zizeof (serval35P));
ti(zervoldiP, 0, =zizecof (serval43P));
ti(zervol53P, 0, =zizeof (serval55SP));
tizervoleliP, 0, =zizeof (serval&lP));

index = 0;

H o

1 2 3 ]
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=

Lap trinh MIT App Inventor:
Str dung bi€u tuong bang cach kéo tha dé tao giao dién
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