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ࡦ æƟƁŒȋȋ ʉǞŒʉ ʿƟ ʿŒȣʉ � ∈ FȠ×Ƞ߿ ࡪ � ∈ D£ß

RF߿
� (εȠ) ≥ Ω(Ƞ߾+δ) .

ࡦ īƟࢪȋȋ ɠɫȴʻƟ ʉǞŒʉ ʉǞƟɫƟ ǩɻ � ∈ FȠ×Ƞ߿ ࡪ � ∈ ß£ß

RF߿
� log߿) Ƞ/ log log Ƞ) ≥ Ω(Ƞ߿) .

ࡦ īƟࢪȋȋ ʞɻƟ
ࡦ ´ɫʉǞȴǊȴȣŒȋ ĨƟƁʉȴɫɻ
ࡦ £ȴȣ࢙ƌƟʉƟɫȝǩȣǩɻʉǩƁ oǩƟɫŒɫƁǞˈ üǞƟȴɫƟȝ
ࡦ æƟƁʉŒȣǊʞȋŒɫ ß+ßɻ
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Williams approach
Assume to the contrary

that

NTimeEitan be computed by small circus

By NTime Hier Ti
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Use the fact Tat L has
a small circuits come up with

genius al g to solve language
L in NTime 24h3



5̺ϫ̺ϘΓͮΗͮϡϫ̤ͮ o̺ͮϘ˺Ϙ̤ͩС ü̺ͩΧϘ̺Γ

üǞƟȴɫƟȝ ࢎࠂࠃoðࢍ
uǅ ǅ,ǈ ŒɥƝ ʂǦȚƝ ƀȰȠɵʂɥʗƀʂǦŶȈƝ ŒȠƊ
ǅ(Ƞ) · log ǅ(Ƞ) = Ȱ(ǈ(Ƞ))ࡪ ʂǛƝȠ

5üx�D[ǅ(Ƞ)] ! 5üx�D[ǈ(Ƞ)] .

DTime foul all languages that
can be computedby TM of size 00741

fcay is time constructible if one can compute
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Diagonalization
Enumerate all TM

0,13 2 7 TM
Enemy TM has infinitely many

representations
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£ΧΗ5̺࢙ϫ̺ϘΓͮΗͮϡϫ̤ͮ o̺ͮϘ˺Ϙ̤ͩС ü̺ͩΧϘ̺Γ

üǞƟȴɫƟȝ ࢎࠀࠅĿࡪ߿ࠄ+ࢍ
uǅ ǅ,ǈ ŒɥƝ ʂǦȚƝ ƀȰȠɵʂɥʗƀʂǦŶȈƝ ŒȠƊ
ǅ(Ƞ+ (߾ = Ȱ(ǈ(Ƞ))ࡪ ʂǛƝȠ

£üx�D[ǅ(Ƞ)] ! £üx�D[ǈ(Ƞ)] .












