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Today

• Will continue Space Complexity: 
Recursive Algorithms in PSPACE and Savitch’s theorem



Bounding Space-Comp. by Time-Comp.



Interesting Space Complexity Classes



Interesting Problems in 𝐍𝐍𝐍𝐍

• Claim: 
• Proof: Do a non-deterministic walk of length 𝑛𝑛 in starting from 𝑠𝑠. 

Accept iff reaching 𝑡𝑡 in this time.

• Interesting: 
If one solves PATH in log space, then all 𝐍𝐍𝐍𝐍 is solvable in log space !

• Important:



Interesting problems in 𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏

• Trivial: 𝐍𝐍𝐏𝐏 ⊆ 𝐍𝐍𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏
• We also saw: 𝐍𝐍𝐏𝐏 ⊆ 𝐏𝐏𝐄𝐄𝐏𝐏
• Can improve both by showing 𝐍𝐍𝐏𝐏 ⊆ 𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏





Big Picture



Non-deterministic vs Deterministic Space
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