Slick Summing

Charlie works out 1+2+3+4+5+6+7+8+9+10.
Can you see how his method works?
Ans: Yes, I could work out how his method works:
First n numbers are listed down in ascending order, and those n numbers are again listed below, except now  in descending order. The sum of each column is tallied, and each tally = n + 1. Then all the (n + 1)s, which are n in number, are added up. Since we took 2 sets of the first n numbers, the final value is divided by 2. When add up n (n + 1)s, we get nothing but n(n + 1). Then we divide by 2, and we get n(n + 1)/2, which is the very formula for sum of first n natural numbers! This means his method will always works.

How could you adapt his method to work out the following sums?
1 + 2 + 3 + … + 19 + 20
Ans: 20*21/2 = 210.
1 + 2 + 3 + … + 99 + 100
Ans: 100*101/2 = 5050
40 + 41 + 42 + … + 99 + 100
Ans: 5050 – 39*40/2 = 4270

Can Charlie's method be adapted to sum sequences that don't go up in ones?
Ans: Yes, it works for sum of first k numbers of any Arithmetic Progression, where n is the last term of the progression. For AP with a difference of 2, containing odd numbers, the formula is ((n + 1)/2)^2:
1 + 3 + 5 + … + 2k – 1
2k – 1 + … + 5 + 3 + 1
(2k + 2k + 2k + … + 2k + 2k)/2 = k(2k)/2 = 2k2/2 = k2 = ((n + 1)/2)^2.
For AP with a difference of 2, containing even numbers, the formula is (n/2)(n/2 + 1):
2 + 4 + 6 + … + 2k – 2 + 2k
2k + 2k – 2 + … + 6 + 4 + 2
(2k + 2 + 2k + 2 + 2k + 2 + … + 2k + 2 + 2k + 2)/2 = k(2k + 2)/2 = (2k2 + 2k)/2 = 2(k2 + k)/2 = k2 + k = (n/2)2 + (n/2) = (n/2)(n/2 + 1).

1 + 3 + 5 + … + 17 + 19
Ans: (19 + 1)/2 = 10^2 = 100.
2 + 4 + 6 + … + 18 + 20
Ans: (20/2)(20/2 + 1) = 10*11 = 11 
42 + 44 + 46 + … + 98 + 100
Ans: (100/2)(100/2 + 1) – (40/2)(40/2 + 1) = 100*101 – 20*21 = 9680

Can you find an expression for the following sum?

1 + 2 + 3 + … + (n – 1) + n

As shown above, this expression is equal to n(n + 1)/2 

 
 
 
