American Billions
abcdefghij is a ten digit number, where a represents the first digit and j the last.

j must be 0.

e must be 0 or 5, but since 0 has already been used, e must be 5.
i can now be any digit. This is because the digits a to i are 1 to 9, as 0 is j. The total of 1 to 9 is 45, a multiple of 9.
Multiples of 2,4,6,8 are all even numbers. Therefore, the only remaining even numbers (2,4,6,8) are to be placed in b,d,f,h. This leaves the odd numbers for a,c,g,i.
This can be formed into a table. Second row is letters, any row below that are possible values for the letters above them, and the top row contains definite numbers.
For abcd to be divisible by 4, cd must be divisible by 4. c is odd, and in any multiple of 4 where the tens digit is odd, the units digit is either 2 or 6. Therefore, d is 2 or 6.

For abcdefgh to be divisible by 8, fgh must be divisible by 8. Since the hundreds digit is even, only gh has to be divisible by 8. Since g is odd, h must be either a 2 or a 6 for gh to be divisible by 8.
Since 2 and 6 can now only be placed in d and h, b and f can only be 4 and 8.

Also, it is worth noticing that in abc, 3 or 9 cannot be used if b is 4.
Also, with ghi, 1 or 7 cannot be used if h is 6.
a+b+c = multiple of 3. This must be true if abc is divisible by 3.
a+b+c+d+e+f = multiple of 3. This must be true if abcdef is divisible by 6. 

a+b+c+d+e+f+g+h+i = multiple of 3. This must be true if abcdefghi is divisible by 9. 

Subtracting these equations from each other, we get:

d+e+f = multiple of 3.

g+h+i = multiple of 3.

For d+e+f to total a multiple of 3, def must be 258 or 654.

For multiples of 7, we must use remainder division. In this, m7= any multiple of 7(not constant number, even in the same equation).

10=m7+3.

100=10x10.

100=(m7+3)(m7+3)=m7+9=m7+2

1000=100x10

1000=(m7+2)(m7+3)=m7+6

So, we can make a table. We fill it in from right to left, top to bottom. The second row is the number above it minus m7, to make it the lowest possible positive integer. The first row is the number to the bottom right x3.
	15
	12
	18
	6
	9
	3
	

	1
	5
	4
	6
	2
	3
	1


So, for every millions, the total remainder increases by 1, for every hundred-thousand, by 5, etc. If the total remainder is divisible by 7, the number is divisible by 7.
So, a+5b+4c+6d+2e+3f+g=7n

To determine whether 7n is odd or even, we must look at a, c, e, g to find out if their individual remainders are odd or even.  Only a and g are odd, and they cancel each other out, so 7n is even.
If def is 258…
Since b is 4, a and c have to be 1 and 7. Also, because g is 6, g and i have to be 3 and 9. But for gh to be divisible by 8, g must now be 1 or 9. 1 is not possible, so g=9 and i=3.
Now we must find the largest and smallest values for 7n.

7+20+4+12+10+24+9=86
1+20+28+12+10+24+9=104
The only even multiple of 7 between 86 and 104 is 98.
So now we have
a+5b+4c+6d+2e+3f+g=94
a+20+4c+12+10+24+9=94
a+4c=19

7 cannot be c, so 7 must be a, and 1 is c. However, this gives the total 11, which is too small. Therefore, def cannot be 258, and therefore must be 654.
def is 654, so b is 8 and h is 2. g must be 3 or 7 for gh to be divisible by 8. 

Now we must work out the highest and lowest possible values for 7n.

3+40+4+36+10+12+7=112 (112 is a multiple of 3, so this is the correct combination, in theory, and we are told there is only 1 answer. However, we must try in case there are other answers).
3+40+36+36+10+12+7=144

The even multiples of 7 between 112 and 144 are 112, 126 and 140.
Our formula is now
a+40+4c+36+10+12+g=112, 126 or 140
a+4c+g=14, 28 or 42.
If we subtract 4c, the remaining total must be the total of a+g.
If c=9

a+g=6
The only numbers below 6 are 1 and 3, and they do not total 6. Therefore, c does not equal to 9.

If c=7

a+g=14
7+7=14, and since a number under 7 would decrease the total, 9 must be a or g. But if that is the case, then the other number would have to be 5, which is not possible. Therefore, c does not equal 7.
If c=3

a+g=2, 16 or 30.

It cannot be 2, since both a and g must be 1, and that is not possible. It cannot be 30, taht is too large, and to be 16 the numbers must be 7 and 9. Only g can be 7, but a cannot be 9, as 9+8+3 does not total a multiple of three. Therefore c does not equal 3.

So c=1. However, we can redo the test for the above to find out the total of a+g.

a+g=10, 24 or 38
24 and 38 are not possible, they are too large. The only possible combination for 10 is 3+7, as 1 has already been used and therefore cannot be used with 9.

a cannot be 7, so g is 7 and a is 3. 9 takes the only slot left over, i.

Our final number is now 3816547290. 

Now we must cross-check the answer.

3/1=3

38/2=19

381/3=127

3816/4=954

38165/5=7633

381654/6=63609

3816547/7=545221

38165472/8=4770684

381654729/9=42406081

3816547290/10=381654729

Therefore, 3816547290 is the American Billion.
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