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Last time

• Diagonalization as in the proof of Halting Theorem

• Time Hierarchy Theorem Using “Diagonalization Technique”



Today

• A comment about the proof of Time-Hierarchy theorem

• Limits of Diagonalization Technique:

A “similar proof” to “time hierarchy theorem” cannot prove 𝐏 ≠ 𝐍𝐏



Proving 𝐃𝐭𝐢𝐦𝐞 𝑛𝑘+1 ≠ 𝐃𝐭𝐢𝐦𝐞 𝑛𝑘

• Recall Universal TM: 
UTM gets (𝑀, 𝑥) as input, simulates 𝑇 steps of 𝑀(𝑥) in time 𝑇 log 𝑇



Can a “similar proof” show 𝐏 ≠ 𝐍𝐏 ?

• Recall how we showed 𝐃𝐭𝐢𝐦𝐞 𝑛𝑘+1 ≠ 𝐃𝐭𝐢𝐦𝐞 𝑛𝑘

• Claim:
Same proof shows that 𝐃𝐭𝐢𝐦𝐞𝐎 𝑛𝑘+1 ≠ 𝐃𝐭𝐢𝐦𝐞𝐎 𝑛𝑘 for any oracle 𝐎
𝐃𝐭𝐢𝐦𝐞𝐎 𝑛𝑘 : languages decidable in time 𝑛𝑘 given oracle access to 𝐎
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There exists oracle 𝐎 such that 𝐏𝐎 = 𝐍𝐏𝐎




