Continuing to Explore Four Consecutive Numbers
Link: https://nrich.maths.org/15058
1)
bd – ac
[bookmark: _Hlk108035238]a,b,c,d are consecutive numbers so each number is 1 more than the previous number.
So, we know that: 
b = a+1
c = a+2
d = a+3
Now we can substitute b,  c, d using only one variable (a). 
So, the new equation is:
((a+1)(a+3)) – ((a(a+2))
When the inner brackets are expanded and simplified the equation is:
[bookmark: _Hlk107946206](a2 +4a+3) - (a2 +2a)
a2 +4a+3 - a2 - 2a
2a+3
So, we have found out that:
bd – ac will always be equal to 2a+3
I know that (bd - ac) which is (2a+3) will always be odd. If a number is multiplied by 2 and 3 is added it will always be odd. When any number, odd or even, is doubled it will always be even. After adding 3, an odd number is added to an even number so the answer must be odd as I know that even + odd = odd. 
Ex
Let us take the 4 consecutive numbers 7,  8, 9, 10. Presuming a = 7, b = 8, c = 9,             d = 10, then bd = 8*10 and ac = 7*9
bd = 80 and ac = 63
bd – ac = (80 – 63 = 17)
17 = 2(7)+3  


2)
bc – ad
If we continue to follow the same rule, then we know that:
b = a+1
c = a+2
d = a+3
then we can always substitute b, c, d using a.
After substituting the other variables with (a) the new equation formed is:
((a+1)(a+2)) – (a(a+3))
When the inner brackets are expanded and simplified, we get:
(a2+3a+2) – (a2+3a) = 2
So, we have found out that:
bc – ad = 2
And this will work if:
(a) Is the first consecutive number
(b) Is the second consecutive number
(c) Is the third consecutive number
(d) Is the fourth consecutive number

3)
a + b + c + d must have an odd factor, where a, b, c and d are consecutive numbers.
If we continue to follow the same rule, then we know that:
b = a+1
c = a+2
d = a+3
then we can always substitute b, c, d using a.
a + (a+1) + (a+2) + (a +3) = 4a + 6
4a will always be an even number and will have even factors.
6, has 2 prime factors - 2, 3. 
The sum of 4 consecutive numbers (4a + 6) will always have factors of 4a, 2 and 3 (which is an odd factor). Hence, we can conclude that the sum of a, b, c, d will always have an odd factor.
4)

The sum of the four consecutive numbers a, b, c, and d will never be a multiple of 4.
a + b + c + d 
Using our same rule from before for consecutive numbers:
b = a+1
c = a+2
d = a+3
Then we can substitute the other variables (b, c, d) using a to make our expression simpler.
So, the new substituted expression is:
a + (a+1) + (a+2) + (a+3)
When simplified it reads:
4a + 6
Algebraically, in terms of (a – the first consecutive number) the sum of 4 consecutive numbers is 4a + 6, meaning the first number multiplied by 4 and then 6 is added. The sum of four consecutive will never be a multiple of 4 because the expression is not divisible. Although 4a is divisible by 4, +6 is not divisible by 4 hence a, b, c and d cannot be a multiple of 4.

5)

(a + b + c + d) should be divisible by 3
If we use the same rule regarding the sum of consecutive numbers, then we know that:
a + b + c + d => 4a + 6substitution


So 4a + 6 must be divisible by 3 in this investigation. If we say (x) is divisible 3, it is also the same as saying that (x) is a multiple of 3. So, 4a + 6 is a multiple of 3.
4a + 6 =  a multiple of 3
Now, let us delve into the expression (4a + 6). 6 is divisible by 3 so we can ignore the 6 as by adding the 6 will not change anything.
4a = a multiple of 3 
a  = (a multiple of 3) / 4
So, the multiple of 3 must also be a multiple of 12 if it will be divided by 4.
If we use the first multiple of 12, which is 12, then:
a = 12 / 4
a = 3
Double checking:
If a = 3 then b = 4, c = 5, d = 6.
The total of 3, 4, 5, 6 is 18 and that is a multiple of 3. 
There is an infinite number of sequences of 4 consecutive numbers which have a sum that is a multiple of 3. If we continue using (a  = (a multiple of 3) / 4) and we substitute the (multiple of 3) part with different multiples of 12, we will realise that a can be any multiple of 3. So, we can have a sequence of 4 consecutive numbers which have a sum that is a multiple of 3 if our first consecutive number is a multiple of 3. 
Other Examples include:
6 + 7 + 8  + 9 = 30
321 + 322 + 323 + 324 = 1290
1002 + 1003 + 1004 + 1005 = 4014









