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Today

• Space Complexity: 

How much memory do we need to solve a problem?



Space bounded by Time ?

• If an algorithm runs in time 𝑇(𝑛) how much memory 𝑚(𝑛) can it use?

• If 𝑇(𝑛) counts “steps” of Turing machine ⇒ 𝑚 𝑛 ≤ 𝑇(𝑛)

• How about 𝑇(𝑛) be number of actual seconds?

• A Terabyte of data can be written in 1000 seconds.

• It is OK to run an algorithm for a week, but not to use 500 Terabyte …



We need a theory of Memory Complexity

• Which memory cells should we count?



• Which memory cells should we count?

• Suppose data 𝐷 is streaming from the Internet. We compute 𝑓(𝐷).
Shall we count |𝐷| as memory used?

• Suppose a node on the Internet forwards stream data 𝐷.
How much memory the node needs?







Time vs Space

• Bounding Time by Space
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Bounding Space by Time


