
Notice that
∞∑
n=1

1
3n = 1

2 . OK, but why? Consider

S =
∞∑
n=1

1
3n # define S

= 1
31

+ 1
32

+ 1
33

+ · · · # expand terms
⇒ 3 · S = 3 · [ 1

31
+ 1

32
+ 1

33
+ · · · ] # multiply both sides by 3

⇒ 3 · S = 1 + 1
31

+ 1
32

+ 1
33

+ · · · # multiply through on right side
⇒ 3 · S = 1 + S # definition of S
⇒ 3 · S − S = 1 # subtract S from both sides
⇒ 2 · S = 1 # 3 · S − S = 2 · S

⇒ S = 1
2 # S =

∞∑
n=1

1
3n = 1
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