
Important Summation Formulas

u∑
i=l

1 = 1 + 1 + ...+ 1 = u− l + 1; thus,

n∑
i=1

1 = n

n∑
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i = 1 + 2 + ...+ n =
n(n+ 1)
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i2 = 12 + 22 + ...+ n2 =
n(n+ 1)(2n+ 1)
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n∑
i=1

ik = 1k + 2k + ...+ nk =
1

k + 1
nk+1

n∑
i=0

ai = 1 + a+ ...+ an =
an+1 − 1

a− 1
(a 6= 1); thus,

n∑
i=0

2i = 2n+1 − 1

n∑
i=1

i2i = 1 ∗ 2 + 2 ∗ 22 + ...+ n2n = (n− 1)2n+1 + 2
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1
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= 1 +

1
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+ ...+

1

n
≈ lnn+ γ, where γ ≈ 0.5772 (Euler’s constant)

n∑
i=1

log i ≈ n log n

Sum Manipulation Rules

u∑
i=l

cai = c
u∑
i=l

ai

u∑
i=l

(ai ± bi) =
u∑
i=l

ai ±
u∑
i=l

bi

u∑
i=l

ai =
m∑
i=l

ai +
u∑

i=m+1

ai, where l ≤ m < u

u∑
i=l

(ai − ai−1) = au − al−1
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