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Summations

• A summation is a short-hand notation to describe the addition of the terms of a sequence:

n∑

i=m

f(i) = f(m) + f(m+ 1) + f(m+ 2) + ...+ f(n)

The variable i is called the index variable. Usually m = 0 or m = 1.

• Special summation formulas:

n∑

i=0

2i = 2n+1 − 1 (1)

n∑

i=0

ai =
an+1 − 1

a− 1
where a 6= 1 (2)

n∑

i=0|1

i =
n(n+ 1)

2
(3)

n∑

i=1

i2 =
n(n+ 1)(2n + 1)

6
(4)

n∑

i=1

1

i
≈ loge n (5)

• Some rules for manipulating summations, where c is a constant:

n∑

i=1

cai = c

n∑

i=1

ai (6)

n∑

i=m

(ai ± bi) =
n∑

i=m

ai ±

n∑

i=m

bi (7)

n∑

i=m

c = c(n−m+ 1) (8)

n∑

i=m

ai =
n∑

i=0

ai −
m−1∑

i=0

ai (9)

n∑

i=m

ai =
n−m∑

j=0

a(j +m) (10)


