Digital Equation
10 -= (10-)  
Method 1
Drawing the graph of f(k)=k(10-k):                                                                                                       The roots of the equation are 0 and 10. Since the squared term has a negative coefficient the parabola will face downwards. The highest y-coordinate will therefore be in the first quadrant with an x value right between the two x intercepts. (As quadratic equations have symmetric graphs). This implies that the x coordinate is 5. ((0+10)/2) Substituting this value into the function f(k) will give us the y coordinate; this will be the highest output of the function.
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If the condition that 0 k is considered, then it can be concluded from the graph that the lowest y-coordinate is obtained when the x-coordinate is 0 or 9. 
f(0)=f(9)=0


Method 2                                                                                                                
Applying AM-GM to the numbers k and (10-k) we get the following:
       
              
The expression will always give a positive integer as output if 0< k .  So the lowest value can be obtained when k=0                                                                                             
Combining the 2 inequalities we get                                                                                             

Since k is an integer, it can be expressed as 3x, 3x+1 or 3x+2 as you can’t get a remainder greater than 2 or less than 0 when dividing by 3. 
For e.g. 3y+8 = 3y+6+2 = 3(y+2)+2
Case 1: Assuming k=3x,
k(k-1)(k+1) can be written as 3x(3x-1)(3x+1). Since 3 is one of its factors, the expression is divisible by three.
Case 2: Assuming k=3x+1,
k(k-1)(k+1) can be written as (3x+1)(3x)(3x+2). Since 3 is one of its factors, the expression is divisible by three.
Case 3: Assuming k=3x+2,
k(k-1)(k+1) can be written as (3x+2)(3x+1)(3x+3) =(3x+2)(3x+1)(3)( x+1). Since 3 is one of its factors, the expression is divisible by three.
Therefore, as long as k is an integer the expression will be divisible by 3. 

N=100a+10b+c

 
 






Since both  and  are divisible by 3, must be divisible by three as well. Thus all possible values of  are as follows:                                      
0*10=0
1*9=9
7*3=21
6*4=24
The lowest value that the left hand side of the equation can take is 99, this implies that the lowest value the right hand side of the equation can take is 120(Where c=5).
The highest value that c(c-1)(c+1) can take is 720, so the highest value of a will be 7 as (99)(8)=792
	All possible values of:
	All possible values of:
	All possible values of:

	
	a
	
	b
	
	c

	99
	1
	0
	0 or 10
	120
	5

	198
	2
	9
	1 or 9
	210
	6

	297
	3
	21
	3 or7
	336
	7

	396
	4
	24
	4 or6
	504
	8

	495
	5
	
	
	720
	9

	594
	6
	
	
	
	

	693
	7
	
	
	
	



After a couple of combinations, 4 numbers can be derived:
175 
135
518
598
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