Number Rules - OK
1. The number we are starting with can either be even or odd. So we can make 2 cases for each of those possibilities. 
Case 1(When the first number is  even): 
 

 
Since all multiples of 4 are even, the number next to a multiple of 4 will be odd. So case 1 will give an odd number.
Case 2(When the first number is odd): 



The number before an even number is always odd. Since all multiples of 4 are even, case 2 will also give an odd result.
2. Case 1(When the first number is even) : 



As the product of the numbers contains 2 as one of its factors, case one will give an even result.
      Case 2(When the first number is odd): 



As the product of the numbers contains 2 as one of its factors, case two will also give an even result.
3. Case 1: 


Case 1 gives us a remainder of 2 when divided by 4 and is consequently not divisible by 4.
      Case 2: 


Case 2 also gives us a remainder of 2 when divided by 4.
            Case 3: 

Case 3 also gives us a remainder of 2 when divided by 4.
Case 4: 
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Rule: Sum of the first n odd numbers is equivalent to 
Proof: Sum of an arithmetic sequence= 
a=1 (as we are starting the series of odd numbers with 1)
d=2(common difference between odd numbers)


