COS330: Great Ideas in Theoretical Computer Science Fall 2025

Lecture 5: Hardness within P

P “Fine-Grained Hardness”
P The Assumptions
» Hardness of Diameter
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P, NP, and all that...

P = efficient?



The Model Matters
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The RAM Model
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Aside: We've already been working in the RAM Model
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What do we do when we fail to find a fast algorithm?
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What do we do when we fail to find a fast algorithm?
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How can we show there doesn 't exist a better algorithm
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Backup Dream



Backup Dream
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“We are to admit no more causes of natural things than such as are both true and sufficient to explain
their appearances.”
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Backup Dream



The SETH



The 3-SUM Assumption



The APSP Assumption



The k-Clique Assumption
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FINE GRAINED COMPLEXITY
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ETH, SETH
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ETH, SETH
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Hardness of Computing Diameter
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Computing Diameter



Computing Diameter




Computing Diametet
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Computing Diameter
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Computing Diametet
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SE'TH Implies no better algorithm for exact diameter
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SE'TH Implies no better algorithm for exact diameter
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SE'TH Implies no better algorithm for exact diameter
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