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Cung cb cac ndi dung da hoc:

= Mang

= Chwong trinh con

= Truyén tham so

= Dé quy
Van dung kién‘thU’C‘dé hoc vao viéc thiét ké va
cai dat mot phan mém don gian (tro choi)

Ren luyén ky nang thwc hanh

CT101 - Lap trinh can ban 2 Khoa CNTT&TT
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Gidi thiéu vé trdo choi g& min (Minesweeper)
Phan tich tro choi
Thiét ké trd choi SimpleMinesweeper
= Xay dung lwu d6 tbng quat cia chwong trinh
= Biéu dién di liéu
= Xac dinh cac chwong trinh con, Iap trinh
= Lap rap, chay va kiém tht tirng phan
- Bai tap 1
- Bai tap 2
Nang cao




Gidi thieu ve tro chagi gé min

Trd choi kinh dién
cua Microsoft di kém
v&i hé diéu hanh
Windows

Tac gia: Robert
Donner va Curt
Johnson

* Minesweeper

Game Help
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Ban d6 min:

= Bang kich thwéc m x n

= Co K qua min nam ngau
nhién @ K 6

Luat choi:

= Nguwoi dung chudgt chon 16
dé mé

Néu 6 dwoc chon co6 min
=> min no, tro choi két thuc
= Néu 6 dwoc chon khéng co
min n6 sé€ dwgc mo ra theo
“Quy tac mé 6 lan can”.

= Tro choi két thuc khi tat ca
cac 6 khbng co min déu
dwoc mo ra.

Phan tich tro chdi gé min

Game Help
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Quy tdc m& 6 1an can:
= Khi mét 6 dwoc m& ra, ta

sé& nhin thay ¢ mot con soO
nam bén dwdi no. Con so
nay mo ta s6 quad min nam
trong 8 6 xung quanh no.

Néu xung quanh & m& ra
khong c6 qua min nao (6
trbng) => 8 6 xung quanh
no sé tw ddng dwoc mo ra.

Néu 6 dwoc mo ra khong
pha| 0 trong => pan co dam
mo cac O lan can ra khong

?
Tiép tuc xét cac 6 vira mai
mao ra theo quy tac trén.




SimpleMinesweeper

Minesweeper:
= Dwa trén tro choi Minesweeper
= Tinh nang giong hét Minesweeper
Simple:
= Khdng s dung chudt => chon 6 dé m& bang
cach chi dinh vj tri cua no6
= Khéng str dung giao dién dd hoa => nhap dGJ,Iiéu
bépg ban phim, str dung cac ky tw dac biét dé
hién thi ban dd min




SimpleMinesweeper
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< Khoi

Pém s6 min xung
quanh cac 0

!

Luu do tong quat

< In ban do Chon 1 6 dé m&
min

Pém sb 6 chwa m&

S

S

Mé& 6 theo quy tac




Biéu dién dir liéu

Ban d6 min:
= St dung mang 2 chiéu
dé lwu ban dé min
= M&i phan t&r ciia mang
lwu trlr G min xung
quanh 6 twong wng
Trang thai cua cac 6:
= Mang 2 chiéu Ilwu
trang thai cua cac 6, vi
du: O (chwa m¢&), 1 (da
mo)




#include <stdio.h> 0 1 2 3 4
#include <stdlib.h>

#define M 5
#define N 5 1
#define MINE -1

2
/*Mang B luu bang dé min*/
int B[M] [N]; 3
/*Mang T luu trang thai céac &6*/ 4

int T[M] [N];

Bang d6 min ¢ 5 hang x 5 cot

Quy wdc: 6 chira min co gia tri -1

C6 2 qua min nam & vi tri (1, 2) va (3, 1)

Yéu cau: viet ham init() khéi tao ban do min nhw hinh vé

CT101 - Lap trinh can ban 11 Khoa CNTT&TT




volid i1nit () {

(tinh thu céng)

for (int 1 = 0; 1 < M;
for (int 3 = 0; J < N
Bl1][J] = 0;
T[11[3] = 0;
}
B[1][2] = MINE
B[3][1] = MINE

Khéi tao mang B chira toan sb 0 (2 vong for), mang T cling chira
toan s6 0 (chwa 6 ndo dwoc mé hét)

O (1, 2) va (3, 1) co gia tri -1 &ng voi vi tri 2 qu’é min
Yéu cau: hay tinh s6 min xung quanh cua tat ca cac 6 con lai

CT101 - Lap trinh can ban
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Pém soO min

Bang do min c6 5 hang, 5
cOt

Cd 2 qua min nam & vij tri
(1,2)va (3, 1)

Yéu cau: hay viét ham
count_mines() de tw
dong dem s6 min xung
quanh cua tat cacaco
trong ban dé6 min (mang
B)

3 4
1 0
1 0
1 0
00
00

CT101 - Lap trinh can ban 13
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Pém soO min

Duyét qua tirng 6 cua
mang B (2 vong for)
= Néu 6 dé khdng chra min
(co gia tri khac -1) thi
« DPEm s6 min trong 8 0
xung quanh no (chd y
cac 6 nam & bién co thé

khéng c6 du 8 &6 xung
quanh)

CT101 - Lap trinh can ban 14 Khoa CNTT&TT




Pém soO min

M&t phan doan code tinh

= sOminxungquanh 16

dwoc minh hoa bén dwoi

void count_mines() {
for (int 1 = 0; i < M; 1i++)
for (int j = 0; j < N; j++)
if (B[i][j] !'= MINE) {
int cnt = 0;
if (i-1 >= 0 && j-1 >= 0 && B[i-1]1[j-1] == MINE)
cnt = cnt + 1;
if (i-1 >= 0 && B[i-1][j] == MINE)
cnt = cnt + 1;
if (i-1 >= 0 && j+1 < N && B[i-1][j+1] == MINE)
cnt = cnt + 1;

CT101 - Lap trinh can ban 15 Khoa CNTT&TT




In ban do min

Viét ham printMap1() dé in ban do
min theo quy tac:
= Néu 6 B[i][j] == -1 (min), in ky tw X’
= Néu 6 BJi][j] == 0, in ky tw ‘.’
= Ngwoc lai in gia tri caa BJi][j]

Chuy:

= Can phai in ca chi s6 hang va chi
sO cot

= Mdi 6 cach nhau 1 khoang trang

3
1.
1
1

=X N R R
= =N X RN

CT101 - Lap trinh can ban 16
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In ban do min

Hang dau tién (chi so cot)
= In 2 khoang trang

= |n chi s cot ttr 0 dén N-1
= Xudng dong

Céc hang con lai (tr 0 dén M-1)

= |n chi sb cot

= |n céac gia tri trong cdt theo quy tac
= Xudng dong

3
1.
1
1

=X N R R
= =N X RN

CT101 - Lap trinh can ban 17
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In ban do min

void printMapl() {
printf(" "); /%2 khoang tréangx/
for (int j = 0; j < N; j++)
printf("sd ", j%10); /*chi s6 cotx/
printf("\n"); /*xuéng dongx/

for (int i = 0; i < M; i++) {
printf("sd ", i%10); /*chi s6é hangx/
for (int j = 0; j < N; j++)
if (B[i] [j] == MINE)
printf("x ");
else if (B[i][j] == 0)
printf(". ");
else printf("sd ", B[il[j]1);
printf("\n"); /*xudng dongx/

A WNRES

-

CT101 - Lap trinh can ban 18 Khoa CNTT&TT
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Bai tap 1
|

Pén luc nay ta da co cac thanh phan

= Khai bao

= Khoi tao

= Pém sd min

= |In ban d6 min

Lap rap cac phan trén dé cé dwoc mot chuong
trinh thwe thi cong viéc sau:

= Kh@i tao ban @6 min véi 2 qua min & vi tri (1, 2)

va (3, 1)
= Pém sd min xung quanh cac 6
= |In ban d6 min

CT101 - Lap trinh can ban 19 Khoa CNTT&TT



Khoi
tao

int main () {
init () ;
count mines () ;
printMapl () ;
return O;

Luu do chuong trinh & ham main()

Pém sb6 min xung
quanh cac 6

In ban d6
min




Thuc hanh

)
RX NR R R

R ERENX RN
B W

PAWNRS
= e

Yéu cau:

= Lap rap cac thanh phan trén (ké cd ham main)
thanh chwong trinh hoan chinh

= Bién dich va chay thw

= Néu lam dung két qua sé nhw hinh trén

CT101 - Lap trinh can ban 21 Khoa CNTT&TT
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Hoan chinh tré choi SimpleMinesweeper

CT101 - Lap trinh can ban 22 Khoa CNTT&TT



Luu do6 tong quat

Pém s6 min xung
quanh cac 6

\
< In ban do Chon 1 6 dé m&
min

Pém sb6 6 chwa m& «—— M& 6 theo quy tac




Khung chudong trinh

int main () {

int r, c;

int k = 2;

init () ;

count mines () ;

while (1) |
/*Chon &6 can md*/
/*Kiém tra trang min*/
/*M& & (r,c)*/
/*Pém & chua md*/
/*Kiém tra két thuc*/

}

return 0O;
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Chon 6 dé mé

Nguwdi dung chon 6 can mé

= Yéu cau nguwdi dung nhap vao hang va cdt 6 can
mao, lwu hang vao bién r va cbt vao bién c. bé
don gian co thé gia sty ngwdi dung ludn nhap
dung

printf ("Nhdp 6 can md: ");
scanft ("%dsd", &r, &c);
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Kiém tra “triang min”

Néu 6 dwoc chon cd min BJr][c] == MINE

= M& tat ca cac 6

= In ban d6 min

= |n ra cau “Ban da thua”
= Thoat

if (B[r][c] == MINE) {
/*M& tat ca cac &%/
/*In ban co*/;

printf ("You lose.\n");

break;

CT101 - Lap trinh can ban 26
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M3 6 theo quy tac

Pé don gian hoa trd choi, ta lan lwoc xét 3 “quy

tac mé 8” tlr dé dén kho nhw sau:
= Quy tac 1: chi mé 6 (r, c) khéng xét cac 6 1an can

cua nod

* Quy tac 2: mé 6 (r, ¢), néu xung quanh 6 (r, c)
khéng cé min (BJr][c] == 0) xét dé md& 8 6 xung
quanh no

= Quy tac 3: m& O (r, ¢), néu xung quanh 6 (r, c)
khong co min (BJr][c] == 0), ap dung quy tac 3 Ién
8 0 xung quanh => dé quy

CT101 - Lap trinh can ban 27 Khoa CNTT&TT



Quy tic 1

Viét ham open_cell_1(intr, int c) @& mé& 6 (r, c)
theo quy tac 1:
= Chuyén trang thai cta 6 (r, c) ttr chwa mé (0)
sang da mé (1)

void open cell 1(int r, int c)
if (T[xr][c] == 0)
T[r]l[c] = 1;

CT101 - Lap trinh can ban 28 Khoa CNTT&TT



Ppém so 0 chua mo

mé& (sO 6 con lai):

= Patcnt =0;

= Duyét qua tirng 6, néu T[i][j] == 0 tang cnt |&n 1
= Tra vé cnt

{

int count remain ()
int cnt = 0;

for (int 1 = 0; 1 < M; 1++)
for (int 3 = 0; 73 < N; 7J++)

if (T[1]1[3] == 0)
cnt++;
return cnt;
}
CT101 - Lap trinh can ban 29 Khoa CNTT&TT



Kiém tra két thiac

Tro cho két thuc khi sé 6 chwa m& con lai dung
bang k

if (count remain() == k) {
printf ("Ban thdng rdi !\n");
/*két thuc*/
break;
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In ban do min theo trang thai

Viét lai ham void printMap2() in ban dé min theo
quy tac sau (co quan tdm dén trang thai clia cac
0):
= Néu 6 chwa m& => in ky tw ‘#
= Nguworc lai
« Néu 6 d6 chya min => in ‘X’
« Néu xung quanh khdéng c6 min =>in ‘.’
* Ngwoc lai => in gia tri BJi][j] cua 6 d6
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Thuc hanh

Lap rap cac thanh phan trén thanh chwong trinh
hoan chinh

int main() {
int r, c;
k = 2;
init();
count_mines();
while (1) {
printMap2();
printf("Nhap 6 cdn md: "); scanf("%d%d", &r, &c);

if (B[r]llc] == MINE) {

openAll();
printMap2();
printf("You lose.\n");
break;
}
open_cell_1(r, c);
if (count_remain() == k) {
printMap2();
printf("You win.\n");
break;
}
}
return 0;
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Bai tap nang cao

Cai dat ham open_cell_2(r, ¢) d& m& 6 (r, c) theo
quy tac 2

Cai dat ham open_cell_3(r, ¢c) d& m& 6 (r, ¢) theo
quy tac 3
= S dung dé quy (xem hwong dan)

Cai dat ham init_mines(int k) dé khai tao ban do va
dat k qua min & cac vi tri ngau nhién
= St dung ham rand() dé sinh ra s6 ngau nhién

Cai tién ham dém s6 min xung quanh va gép chung
NO v&i ham init_mines(int k)
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MGJ O theo quy tac 3

Goi 6 can mé 1a (r, c)

*Néu (r<0|[r>=M|lc<0] c>=N)=>nam
ngoai ban do, két thuc

= Néu 6 nay da m& => khéng can mé niva, két thuc

= Néu 6 nay co BJr][c] > 0 => xung quanh no6 cd
min, khdng m& cac 6 xung quanh

= Nguwore lai (B[r][c] == 0), goi dé quy m& 8 6 xung
quanh no

Chuy:
= Ta ludn co thé gia st B[r][c] != MINE (vi d& kiém
tra roi) nén khong can kiem tra trwong hop nay
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Ham init_mines(int k)

St dung ham rand() dé sinh ra mét s6 ngau nhién
Phwong phap khai tao ngau nhién k qua min
= Buwdc 0:
- khéi tao tat ca cac 6 B[i][j]=0
e gansomindadatcnt=0
Buwdc 1: Sinh 1 86 ngdu nhién tv 0 dén M — 1 gan vao r
* r=rand()%M,;
Buwdc 2: Sinh 1 86 ngau nhién tr 0 d&n N — 1 gan vao ¢
e ¢ =rand()%N;
Budc 3: Néu 6 (r, ¢) chwa cé min
« Pat qua min vao 6 nay: B[r][c] = MINE;
« Tang sO min da dat 1én 1: cnt++;
Lap lai Bwdc 1 cho dén khi sé min da dat = k
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Quan sat:
= Néu bao quanh cac 6 chira
min bang mot hinh vudng
Kich thwdc 3 x 3 thi:
« Cac 6 khéng co hinh
vudng nao phu Ién cb gia
tri O
« O ¢6 1 hinh vuéng pha 1&n
co gia tri 1
« O ¢6 2 hinh vuéng pha 1&n
co gia tri 2
Nhan xét:
= Gia tri cla mdi 6 = sb hinh
vudng phu Ién nd.
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Pém so0 min xung quanh cac o

Két hop viec dém s6 min
vOi viéc khaoi tao vi tri cac
qua min
M®éi lan dat 1 qua min
(bwoc 3):
= Tang gia tri BJi][j] cua cac
O xung no lén 1.
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