
Binomial theorem underground
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The binomial theorem specifies how we can expand expressions of the form (𝑥 + 𝑦)𝑛.

In the case that 𝑛 is a positive integer, it takes the form

(𝑥 + 𝑦)𝑛 =
𝑛

∑
𝑖=0

(
𝑛
𝑖)𝑥𝑖𝑦𝑛−𝑖

= 𝑥𝑛 + 𝑛𝑥𝑛−1𝑦 + (
𝑛
2)𝑥𝑛−2𝑦2 + ⋯ + 𝑦𝑛.

In the general case, where 𝑛 is not necessarily a positive integer, we have

(1 + 𝑥)𝑛 = 1 + 𝑛𝑥 + 𝑛(𝑛 − 1)
2! 𝑥2 + 𝑛(𝑛 − 1)(𝑛 − 2)

3! 𝑥3 + ⋯

whenever |𝑥| < 1.
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