Battleships (2D lists)

We are going to create a version of the classic “Battleships” game (one-player game)

Let’s set up the board as a 2D list, here is some starter code:



grid = [["X", "S", "X", "X", "X"], ["X", "S", "X", "S", "S"], ["X", "S", "X", "X", "X"], ["X", "X", "X", "X", "X"], ["X", "S", "S", "S", "X"]]



For a 2D list, we have two coordinates to include. First the individual list:

grid = [["X", "S", "X", "X", "X"], ["X", "S", "X", "S", "S"], ["X", "S", "X", "X", "X"], ["X", "X", "X", "X", "X"], 

                0                                         1                                      2                                        3  

["X", "S", "S", "S", "X"]]

                   4

and then the position within the list:

grid = [["X", "S", "X", "X", "X"],

                0     1      2      3     4

                                 0

Therefore, to access the “S” above:  

We would use:

print (grid [0][1])


grid = [["X", "S", "X", "X", "X"], ["X", "S", "X", "S", "S"], ["X", "S", "X", "X", "X"], ["X", "X", "X", "X", "X"], ["X", "S", "S", "S", "X"]]



Practice printing out a few letters, taking care not to use an overflow.


1) Print out the whole grid in a suitable format:

[image: A close up of a board

AI-generated content may be incorrect.]



Solution: 

print("Current board:")
for i in range (0, 5, 1):
    for j in range(0, 5, 1):
        print(grid[i][j], end=" ")
    print()    #line break




2) Invite the user to choose a square to shoot at. This should be in the range 0-4 to avoid overflow. We will just give them one turn to start (later we will loop to give multiple turns)

a) If the user hits the sea (“X”) No change. 
Print “Miss” on the screen

b) If the user hits a ship (“S”) change the letter to “H” (for hit) 
Print “Hit” on the screen.

c) You could also add: if the user hits a previous hit (“H”), print “You have already hit that square” This will be useful later.


Sample output:

[image: A black text on a white background

AI-generated content may be incorrect.]

 [image: A close up of black text

AI-generated content may be incorrect.]


Solution:

c1 = int(input("\nEnter first co-ordinate: "))
c2 = int(input("Enter second co-ordinate: "))

if grid[c1][c2] == "X":
    print("Miss, you hit the sea")
elif grid[c1][c2] == "S":
    print("Well done, you hit a ship")
    totals -=1
    grid[c1][c2] = "H"
else:
    print("You already hit that square")







3. Show the user the current state of the board. Now that the game is in progress, we need to hide where the ships are, or it would be a very easy game. Think of a way to hide the “S” as you print your board:

Sample output:

[image: A screenshot of a computer program

AI-generated content may be incorrect.]


Solution: 

print("\nCurrent board:")
for i in range (0, 5, 1):
    for j in range(0, 5, 1):
        if grid[i][j] == "S":
            print("X", end=" ")
        else:
            print(grid[i][j], end= " ")
    print()    #line break






4. Add a loop to allow the user to have multiple turns. You decide how the game ends (eg all “S” have been hit, or a certain number of turns has been made – or both!)


Eventually, your output might look like this:

[image: A white background with black text

AI-generated content may be incorrect.]

Solution:
grid = [["X", "S", "X", "X", "X"], ["X", "S", "X", "S", "S"], ["X", "S", "X", "X", "X"], ["X", "X", "X", "X", "X"], ["X", "S", "S", "S", "X"]]
total_s = 8

while total_s > 0:
    c1 = int(input("\nEnter first co-ordinate: "))
    c2 = int(input("Enter second co-ordinate: "))

    if grid[c1][c2] == "X":
        print("Miss, you hit the sea")
    elif grid[c1][c2] == "S":
        print("Well done, you hit a ship")
        total_s -=1
        grid[c1][c2] = "H"
    else:
        print("You already hit that square")

    print("\nCurrent board:")
    for i in range (0, 5, 1):
        for j in range(0, 5, 1):
            if grid[i][j] == "S":
                print("X", end=" ")
            else:
                print(grid[i][j], end= " ")
        print()    #line break

print("\nWell done, you sank all the ships!")
5. 
(Harder) randomise the positions of the ships, so you get a different game each time. 


Note that this must be done carefully to prevent overflow, underflow, or two ships trying to use the same position on the board.

Try it with one ship first, then add the rest.

1

image4.png
Enter first co-ordinate: 2
Enter second co-ordinate: 1
Well done, you hit a ship

Current board:
X X X X X
X X X X X
X H XXX
X X X X X
X X X X X




image5.png
Current board:
X H XXX
XHXHH
X H XXX
X X X X X
X HHHX

Well done, you sank all the ships!




image1.png
Current board:
XS XXX
XSXSS
XS XXX
X X X X X
XSS S X




image2.png
Enter first co-ordinate: 2
Enter second co-ordinate: 1
Well done, you hit a ship




image3.png
Enter first co-ordinate: 0
Enter second co-ordinate: 3
Miss, you hit the sea




