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S :=
∞∑
n=0

2n # define S

= 20 + 21 + 22 + 23 + 24 + · · · # expand the sum

= 1 + 2 + 4 + 8 + 16 + · · · # simplify

= 1 + 2 ∗ (1 + 2 + 4 + 8 + 16 + · · · ) # factor out 2

= 1 + 2S # S = 1 + 2 + 4 + 8 + 16 + · · ·

⇒ S − 2S = 1 # solve for S

⇒ −S = 1 # S − 2S = −S

⇒ S = -1 # what went wrong?
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