
MATH 414 USEFUL FORMULAS (THE “PINK SHEET”) D. MCCLENDON

The following sum and integral formulas are useful in probability theory.

From time to time, when solving a problem we will obtain the left-hand side of one of
these formulas; to proceed with the solution we replace it with the corresponding right-
hand side.

Triangular Number Formula: For all n ∈ {1, 2, 3, ...},

1 + 2 + 3 + ...+ n =

n∑
j=0

j =
n(n+ 1)

2
.

Finite Geometric Series Formula: for all r ∈ R,
N∑
n=0

rn =
1− rN+1

1− r
.

Infinite Geometric Series Formula: for all r ∈ R such that |r| < 1,
∞∑
n=0

rn =
1

1− r
and

∞∑
n=N

rn =
rN

1− r

Derivative of the Geometric Series Formula: for all r ∈ R such that |r| < 1,
∞∑
n=0

nrn =
r

(1− r)2
.

Exponential Series Formula: for all r ∈ R,
∞∑
n=0

rn

n!
= er.

Binomial Theorem: for all n ∈ N, and all x, y ∈ R,
n∑
k=0

(
n
k

)
xkyn−k = (x+ y)n.

Vandermonde Identity: for all n, k, r ∈ N,
n∑
x=0

(
r
x

)(
n− r
k − x

)
=

(
n
k

)
.

Gamma Integral Formula: for all r > 0, λ > 0,∫ ∞
0

xr−1e−λx dx =
Γ(r)

λr
.

Normal Integral Formula: for all µ ∈ R and all σ > 0,∫ ∞
−∞

exp

(
−(x− µ)2

2σ2

)
dx = σ

√
2π.

Beta Integral Formula: for all r > 0, λ > 0,∫ 1

0
xα−1(1− x)β−1 dx =

Γ(α)Γ(β)

Γ(α+ β)
.


