
Exercise 5.24. [205] Let 𝐹 be a commutative ring, 𝑎, 𝑏 ∈ 𝐹, 𝑛 ∈ ℕ then

(𝑎 + 𝑏)𝑛 =
𝑛
∑
𝑘=0

(𝑛𝑘)𝑎
𝑛−𝑘𝑏𝑘

where the factor

(𝑛𝑘)
def= 𝑛!
𝑘!(𝑛 − 𝑘)!

is called the ”binomial coefficient”. (This result is known as the bino-
mial theorem, Newton’s formula, Newton’s binomial). To prove it by
induction, check that

(𝑛 + 1
𝑘 + 1) = ( 𝑛

𝑘 + 1) + (𝑛𝑘)

for 0 ≤ 𝑘, 𝑘 + 1 ≤ 𝑛.
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