
Project # 1

1. Prove that the metric space (C([0, 1]), d) is complete, where the
metric d is defined as

d(f, g) = sup
x∈[0,1]

|f (x)− g(x)|.

2. Prove that the metric space (C([0, 1]), d) is not complete, where
the metric d is defined as

d(f, g) =

∫ 1

0

|f (x)− g(x)| dx.

Hint: Consider the follownig sequence {fn ∈ C([0, 1]) : n ∈ N≥1}
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0 x ∈ [0, 13]
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1
3 +

2
3 ·

1
2n ]

1 x ∈ [13 +
2
3 ·

1
2n , 1]
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