Definition of the Summation Symbol, (
The summation symbol is defined "over" an integer variable, say i, called the index and has two bounds, say L and H which normally appear, respectively, below and above the symbol. The argument of the summation is an arithmetic quantity appearing to the right of the symbol, that is to be evaluated with the index first equal to L, then L+1, L+2, until the the evaluation is done with the final index value equal to H. Finally, all of the values are added together.

By definition, if H < L the result is zero.

Let f and g be arbitrary real or integer valued functions (or constants) of any set of variables except the index of the summation, here i. Let h be a function of any set of variables with i being one of them. In this sense, f and g are "constants with respect to the summation index."

Then,


((f + g*h(i)) =  (f + (g*h(i) = (H-L+1)*f + g (h(i)



  = (H-L+1)*f + g*(h(L) + h(L+1) + . . . + h(H-1) + h(H))

Floors/Ceilings

For real values x, the "floor" of x is written (x(, and is the largest integer ≤ x.

The "ceiling" of x is written (x(, and is the smallest integer ≥ x. 

(Note, these are not the same as "truncate" and "round")

For reals x and y:

(x(–1 ≤ (x( ≤ (x( ≤ (x(+1 

Note: (x( = (x( if and only if x is an integer.

(x(+(y( ≤ (x+y( ≤ (x+y( ≤ (x(+(y(
m = (x( if and only if m ≤ x < m+1

m = (x( if and only if m–1 < x ≤ m.

If x ≤ 0, then (x( = –(–x( and (x( = –(–x(
For m an integer:

(m+x( = m + (x(
(m+x( = m + (x(
(m–x( = (m+(–x)( = m+(–x( = m–(x(
(m–x( = (m+(–x)( = m+(–x( = m–(x(
For m a positive integer:
(x/m( = ((x+m–1)/m( = ((x–1)/m(+1

(x/m( = ((x–m+1)/m( = ((x+1)/m(–1
