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Repeating Structural Results

Class Definitions
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Relationships
(By Definition)
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Determinism
vs.
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Higher Bound

Three Structural Theorems
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NSPACE vs. DTIME: Proof I
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NSPACE vs. DTIME: Proof III
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NSPACE vs. DTIME 
A Note on the Proof
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We will come back to this issue – and clarify in detail!
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NSPACE vs. DSPACE: Proof II
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NSPACE vs. DSPACE: Proof III
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Three Structural Theorems: 
Consequences
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Relationships
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Diagonalization

Time Hierarchy Theorem
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Time Hierarchy Theorem
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Hierarchy Theorem:
Reusing the Proof

The last proof was generic – every deterministic
bounded simulation can be substituted. 
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Time Constructible

• computing f should be easy
• more precisely doable in DTIME(f)
• a machine should be able to measure 

the “time”

• “yard-stick” machines
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Time/Space Constructible 
Functions: Examples
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Hierarchy Theorems
Theorem of Immerman

Gap-Theorem
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An Anomaly:
The Gap-Theorem 
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Gap Theorem for DTIME

Same for DSPACE, NTIME, NSPACE…
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