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Milnor Fibration heorem



If 2Y is any point of a complex hypersurface, V' = f~1(0), where f is a
polynomial, f : C*"*t — C. If S, is a sufficiently small (2n + 1)-dimensional
sphere entered at z¥. Let K = V N S, then the mapping,

f(z)

.S\ K — St =
P:5\K = Y= o)

is the projection of a smooth fibre bundle.
Each fibre, Fy = ¢~ 1(e?) c S.\ (VN S.) is a smooth parallelisable 2n-
dimensional manifold.
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So K =V NS, is a smooth manifold



If 2Y is any point of a complex hypersurface, V' = f~1(0), where f is a
polynomial, f : C*> — C. If S. is a sufficiently small 3-dimensional sphere
entered at z¥. Let K = V N S, then the mapping,

f(z)

N
~—

is the projection of a smooth fibre bundle.
Each fibre, Fy = ¢~ (%) c S.\(VNS.) is a smooth parallelisable 2-dimensional
manifold.



A smooth fibre bundle is a structure (E, B, w, F), where E, B, ' are smooth
manifolds and 7 : £ — B is a smooth surjection such that:

For every x € F, there is an open neighbourhood U C B of w(x) such that
there is a diffeomorphism ¢ : 77 3(U) — U x F in a way that 7 agrees with the
projection onto the first factor.

This last part can be summarised by saying the following diagram commutes.

©

m1(U) > U x F




If 2¥ is any point of a complex hypersurface, V. = f~1(0), where f is a
polynomial, f : C* — C. If S. is a sufficiently small sphere entered at z°. Let
K =V NS, then the mapping,

)
17

¢:S.\K — St o(2)

N
~—

is the projection of a smooth fibre bundle.
Each fibre, Fy = ¢~ () c S.\(VNS.) is a smooth parallelisable 2-dimensional
manifold.

(S.\ K, S, ¢, F), is a fibre bundle, with fibres F = ¢~ (&%)
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Identify C? with R*: b(x,y,2,t) = (x + 1y, z + it)

»:5%\{0,0,0,1} — R*

X Y 2

2@y 2t = (T T =)

Mod 1 :8%\{0,i} - R’



Theorem. If zy is an isolated critical point of f, then each fibre Fy can be
considered as the interior of a smooth manifold-with-boundary such that:

Closure(Fy) = Fy UK
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Unknot (0) Trefoil (31) Figure 8 (41)

Solomon Seal
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Algebraic Knot Theory
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f.:C°—=C

_ of _ 9of _
£(0,0) =0 o = B, = 0at (0,0)

V(f) ={(z1, 22) € C*|f(z1, 22) = 0}

Yo d 1(V(f)) = Knot
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From Knots to Braids to Polynomials
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From Knots to Braids to Polynomials

L cos(2m2t)

sin(27w4t)




cos(272t)

)

U(t) = cos(2m2t) + i sin(2w4t)



sin(274t)

%



sim(2mat) 7

(U2 L2 Lt — U—4) with v = exp(2mit)

U(3); u2(t) =U(F);  us(t) =U()



(V2 +v 2+ vt —v?)  with v = exp(2mit)
U(s); u2(t) =U();  us(t) =U(57)
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f(uav) :,UJZ_UB





















f(u,v) = 432 — 48u + u> — 1350v + 192uv — Yu?v + 386v? — 45uv? — 252303 +
237uv> + 14520* — 120uv®* + 19v° + 576v° — 51207 + 5220* + 48uwv* — 9u?v* +
530(v*)? —45u(v*)? — 939(v*)? — 147u(v*)3 +2604(v*)* + 120u(v*)* — 269(v*)° +
576(v*)® 4+ 512(v*)7






Any questions”



