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Abstract

Snakes of Fibonacci 

At the website “MathLinks EveryOne,” we found a problem “Snakes on a chessboard,” which 

was raised by Prof. Richard Stanley.  The following is the problem. A snake on the m n

chessboard is a nonempty subset S of the squares of the board with the following property: Start at 

one of the squares and continue walking one step up or to the right, stopping at any time. The 

squares visited are the squares of the snake. Prove that the total number of ways to cover an m n

chessboard with disjoint snakes is a product of Fibonacci numbers. We call the total number of 

ways to cover a chessboard with disjoint snakes “the snake-covering number.” 

This problem hasn’t been solved since it was posted on September 18, 2004, so it aroused our 

interest to study it. First, we used the way in which we added each block to the chessboard, and 

therefore we discovered some regulations about the snake-covering number of the1 n , 2 n and

3 n chessboard. Through “recursive relation” and “mathematical induction”, we proved the  

general term of the snake-covering number of the1 n , 2 n and3 n chessboard. In the following  

study, we found a key method in which we added a group of blocks to the chessboard. Finally, we  

proved the general term of the snake-covering number of the m n chessboard. Also, we discovered  

the way to figure out the snake-covering number of the nonrectangular chessboard. 
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Visual Basic
Dim box(100), dir(100), locus(1000), m, n, a 
As Integer 
Dim b, s, c, l, k(100) As Integer 
Dim sum As Long 
Private Sub Command1_Click() 
Command1.Enabled = False 
m = Val(Text1.Text) 
n = Val(Text2.Text) 
a = 0 '
b = 0 
c = 0 
l = 0 
sum = 0 
For s = 0 To m * n - 1 
box(s) = 0 
dir(s) = 0 
locus(s) = 0 
k(s) = 0 
Next s 
For s = 0 To 8 
If Text4(s).Text <> "" And Val(Text4(s).Text) 
> 0 And Val(Text4(s).Text) <= m * n - 1 
Then box(Val(Text4(s).Text)) = 2 
Next s 
Call arrow 
Text3.Text = sum 
Command1.Enabled = True 
End Sub 
Sub arrow() 
step1:
dir(a) = dir(a) + 1 
Select Case dir(a) 
Case 1 '
    If a <= k(l) Then k(l) = a 
    l = l + 1 
    box(a) = 1 
    locus(c) = a 
    c = c + 1 

step2:
    b = b + 1 
    If b = m * n Then 
        sum = sum + 1 
        c = c - 1 
        b = locus(c) 
        a = b 
        GoTo step1 
    End If 
    If box(b) <> 0 Then GoTo step2 
    a = b 
    GoTo step1 
Case 2 '
    If a <= k(l) Then k(l) = a 
    If a >= m * n - n Then GoTo step1 
    If box(a + n) <> 0 Then GoTo step1 
    box(a) = 1 
    locus(c) = a 
    c = c + 1 
    a = a + n 
    GoTo step1 
Case 3 '
    If a <= k(l) Then k(l) = a 
    If (a + 1) Mod n = 0 Then GoTo step1 
    If box(a + 1) <> 0 Then GoTo step1 
    box(a) = 1 
    locus(c) = a 
    c = c + 1 
    a = a + 1 
    GoTo step1 
Case 4 '
    If a = 0 Then Exit Sub 
    c = c - 1 
    l = l - 1 
    b = k(l) 
    box(a) = 0 
    dir(a) = 0 
    a = locus(c) 
    GoTo step1 
End Select
End Sub 
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      C:
      K:
      Box:
      Dir:
      Locus:

Visual Basic
Dim box(100), dir(100), locus(1000), 
m, n, a As Integer 
Dim b, s, c, l, k(100), space(30), z, i 
As Integer 
Dim sum As Currency 
Private Sub Command1_Click() 
Command1.Enabled = False 
m = Val(Text1.Text) 
n = Val(Text2.Text) 
z = Val(Text7.Text) 
a = 0 '
b = 0 
c = 0 
l = 0 
sum = 0 
For s = 0 To m * n * z - 1 
box(s) = 0 
dir(s) = 0 
locus(s) = 0 
k(s) = 0 
Next s 
Text6.Text = "" 
For s = 0 To i 
If space(s) > 1 And space(s) <= m * n 
* z - 1 Then 
    box(space(s)) = 2 
    Text6.Text = Text6.Text & 
space(s) & " " 
End If 
Next s 
Call arrow 
Text3.Text = sum 
Command1.Enabled = True 
Call Form_Load 
End Sub 
Sub arrow() 
step1:
dir(a) = dir(a) + 1 
Select Case dir(a) 

Case 1 '
    If a <= k(l) Then k(l) = a 
    l = l + 1 
    box(a) = 1 
locus(c) = a 
    c = c + 1 
step2:
    b = b + 1 
    If b = m * n * z Then 
        sum = sum + 1 
        c = c - 1 
        b = locus(c) 
        a = b 
        GoTo step1 
    End If 
    If box(b) <> 0 Then GoTo 
step2
    a = b 
    GoTo step1 
Case 2 '
    If a <= k(l) Then k(l) = a 
    s = a \ (m * n) + 1 
    If a >= m * n * s - n Then 
GoTo step1 
    If box(a + n) <> 0 Then 
GoTo step1 
    box(a) = 1 
    locus(c) = a 
    c = c + 1 
    a = a + n 
    GoTo step1 
Case 3 '
    If a <= k(l) Then k(l) = a 
    If (a + 1) Mod n = 0 Then 
GoTo step1 
    If box(a + 1) <> 0 Then 
GoTo step1 
    box(a) = 1 
    locus(c) = a 
    c = c + 1 
    a = a + 1 

GoTo step1 
Case 4 '
    If a <= k(l) Then k(l) = a 
    If a >= m * n * (z - 1) Then 
GoTo step1 
    If box(a + m * n) <> 0 
Then GoTo step1 
    box(a) = 1 
    locus(c) = a 
    c = c + 1 
    a = a + m * n 
    GoTo step1 
Case 5 '
    If a = 0 Then Exit Sub 
    c = c - 1 
    l = l - 1 
    b = k(l) 
    box(a) = 0 
    dir(a) = 0 
    a = locus(c) 
    GoTo step1 
End Select 
End Sub 

Private Sub Command2_Click()
If Val(Text4.Text) <= 0 Then 
Exit Sub 
space(i) = Val(Text4.Text) 
i = i + 1 
End Sub 

Private Sub Form_Load() 
i = 0 
For s = 0 To 30 
space(s) = 0 
Next s 
End Sub 



評語 

 

題目活潑生動有趣，為一良好的科展題材。 
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