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AAs far as we know, there are exactlytwo
regimes of computation: Classicaland
Quantum.

ASometime in this century, we will pass from
the first to the second.

A will explain why this is happening and what
some of the consequences will be, though most
are presently unknown.
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For the first time In history, ingenuity was not nullified
by corresponding population growth.
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My interestis in the
confluence of three
sciences:

Quantum computing
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The local— global question manifoldsimply has been perhaps the
most captivating problem in mathematics.

Orientable Non-orientable



Poincaré conjectures:

If X;jandX,have t he nigYaneghen map
we sayx, . X, fhomotopyequi val ent . 0O




Poincaré conjectures:

If X;jandX,have t he nigYaneghen map
we sayx, . X, fhomotopyequi val ent . 0O

PCd: If s° .ﬂsd then S%is homeomorphic to &

d-sphere{vi y | o €} /

a continuous bijective correspondence of points




Poincaré conjectures:

If X;jandX,have t he nigYaneghen map
we sayx, . X, fhomotopyequi val ent . 0O

PCd: If s° .ﬂsd then S%is homeomorphic to &

d-sphere{vi y | o €}

a continuous bijective correspondence of points




Poincaré conjectures:

History:




tures:

Poincaré conjec

History:

A 1904: Conjecture formulated




Poincaré conjectures:

History:

A 1904: Conjecture formulated
A 19h century: Solved for d=1and d=2 (circles and 2-spheres)




Poincaré conjectures:

History:

A 1904: Conjecture formulated
A 19h century: Solved for d=1and d=2 (circles and 2-spheres)
A 1959: Solved ford O5




Poincaré conjectures:

History:

A 1904: Conjecture formulated

A 19h century: Solved for d=1and d=2 (circles and 2-spheres)
A 1959: Solved ford O5

A 1981: Solved ford = 4




Poincaré conjectures:

History:

A 1904: Conjecture formulated

A 19h century: Solved for d=1and d=2 (circles and 2-spheres)
A 1959: Solved ford O5

A 1981: Solved ford = 4

A 2003: Solved ford = 3 (Perelman!)




Poincaré conjectures:

History:

A 1904: Conjecture formulated

A 19h century: Solved for d=1and d=2 (circles and 2-spheres)
A 1959: Solved ford O5

A 1981: Solved ford = 4

A 2003: Solved ford = 3 (Perelman!)




For d O4 there are distinctions:

fhomeomorphico diffeomorphico v s .

~ N\ ~ ~

Nl O N =n



For d O4 there are distinctions:

fhomeomorphico diffeomorphico v s .

Nl o N=n

A A




For d O4 there are distinctions:

fhomeomorphico diffeomorphico v s .

Nl o N=n

A A




My favorite paper intopology: Milnor 1956



