Q7. Minesweeping Field (40 marks):

The rule of Minesweeper game is very simple. To win the game, you must click to open all the
cells that do not contain a mine in an M x N minesweeping field, where M is the number of
rows and N is the number of columns, as shown in Fig. 1.

— M Rows —

N Columns >
Fig. 1: An M x N minesweeping field

Each cell in the field contains either a mine, or a number that indicate how many mines are
adjacent to that cell. Note that each cell can have at most eight adjacent/neighbour cells, as

shown in Fig. 2.
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Fig. 2: The maximum number of neighbours of a cell is 8

The minesweeping field can actually be represented by M lines of N characters, as shown in
Fig. 3. This example shows a 4 x 5 minesweeping field, where each cell with a mine is
represented by ‘*’, and each cell without a mine contains a number that indicates the number

of mines adjacent to it.
*1011
2211*
1*111
11100

Fig. 3: A 4 x 5 minesweeping field
Let Cell (m, n) denote the n-th character of the m-th line in the above representation, where
0<m<M-1l,and0<n<N-1.

For the above example, Cell (0, 0) = Cell (1, 4) = Cell (2, 1) = * indicate that there is a mine in
each of these cells. On the other hand, Cell (1, 0) = 2 means that there are two mines in its

neighbourhood.



Write a programme to

Input, in sequence,

e Three positive integers M, N and Z, where M and N represent the numbers of
rows and columns in the minesweeper field, respectively; and Z represents the
number of mines in the field. The above inputs satisfy the following conditions:
1<M,N<30
1<Z2<50

e Subsequent inputs are Z lines of number pairs, and each pair contains two non-
negative integers that represent the coordinate of a mine in the field.

Output, in sequence, M lines of N characters. The n-th character of the m-th line indicates the
element of Cell (m, n), whereby it is either a * or a number as defined above.

Note: There must not be any space in between two adjacent characters in a line.
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Example (filF)

Input (& A) Output (i)
637 01*
02 243
2 O **k%*
21 *5*
22 232
30 1*1
32
51
00 46664
0 1 *kkkk
02 46664
0 3 *kkkk
04
20
21
22
23
24
40
41
42
43
44
797 *21000000
00 2*2100000
11 12*210000
22 012*21000
33 0012*2100
44 00012*210
55 000012*10
66
11 13 15 0000012**2100
07 001111*33*210
08 002*211112*21
16 002*20000112*
19 0011111100011
23 000001*100000




210
33
312
56
77
73
86
95
108
10 10

0011112210000
001*112*10000
001122*210000
00001*2212110
00001111*2*10

30 30 20
11
22
33
44
55
66
77
88
99
10 10
22 16
13 18
1919
2217
2020
1515
1615
2018
2829
2729

111000000000000000000000000000
1*2100000000000000000000000000
12*210000000000000000000000000
012*21000000000000000000000000
0012*2100000000000000000000000
00012*210000000000000000000000
000012*21000000000000000000000
0000012%2100000000000000000000
00000012*210000000000000000000
000000012*21000000000000000000
0000000012*1000000000000000000
000000000111000000000000000000
000000000000000001110000000000
000000000000000001*10000000000
000000000000001111110000000000
000000000000002*20000000000000
000000000000002*20000000000000
000000000000001110000000000000
000000000000000000111000000000
0000000000000000012*2100000000
000000000000000001*3*100000000
000000000000000123221100000000
0000000000000001**100000000000
000000000000000122100000000000
000000000000000000000000000000
000000000000000000000000000000
000000000000000000000000000011
00000000000000000000000000002*
00000000000000000000000000002*
000000000000000000000000000011




