
CSE 332: Data Structures and Parallelism
Summations
Gauss’ Summation
Let S =

n∑
i=0

i.

S = 1 + 2 + · · · + (n− 1) + n

+ S = n + (n− 1) + · · · + 2 + 1

2S = (n+ 1) + (n+ 1) + · · · + (n+ 1) + (n+ 1)

So, S =
n(n+ 1)

2
.

Infinite Geometric Series
Let S =

∞∑
i=0

xi.

S = 1 + x + x2 + · · · + xn−1 + xn + xn+1 + · · ·

−xS = −x + −x2 + · · · + −xn−1 + −xn + −xn+1 + · · ·

S − xS = 1

So, S =
1

1− x
.

Finite Geometric Series
Let S =

n∑
i=0

xi.

We know, from the above, that
∞∑
i=0

xi =
1

1− x
. Multiplying both sides by xn+1, we get the equality:

xn+1
∞∑
i=0

xi =
xn+1

1− x

Subtracting the second equality from the first gives us:(
1

1− x

)
−
(
xn+1

1− x

)
=

( ∞∑
i=0

xi

)
−

(
xn+1

∞∑
i=0

xi

)

=

( ∞∑
i=0

xi

)
−

( ∞∑
i=0

xi+n+1

)

=

( ∞∑
i=0

xi

)
−

( ∞∑
i=n+1

xi

)

=

(
n∑

i=0

xi

)

So,
n∑

i=0

xi =

(
1

1− x

)
−
(
xn+1

1− x

)
=

1− xn+1

1− x
.
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A few more useful formulas, more can be found on the bottom of slides from lecture 2

logs

xlogxn = n

alogbc = clogba

logba =
logda

logdb

summations
n∑

i=0

i =
n(n+ 1)

2

n∑
i=0

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

6

n∑
i=0

i3 =
n2(n+ 1)2

4

2

https://courses.cs.washington.edu/courses/cse332/19wi/lectures/cse332-19wi-lec02-AlgorithmAnalysis.pdf

