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Formal definition of Topological Surgery

n-surgery M' =x(M)=M\h(S" x D™ ") Uy _. .. . D"t xgmnl

Dual: m-n-1 M=x""(M)=M\g(D+lx S™=TUy  S*xD""

S\R(S® x D)) n)u(n R)—
)”Q‘ ~




1D Surgery in Nature
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Crossing over of chromosomes during melosis.

The reconnection of cosmic magnetic lines.



2D Surgery in Nature
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Soap bubble splitting. An example of 2-dimensional 1-surgery.
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Introducing dynamics
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Solid 1-dimensional surgery

D? = Uper1 ST U{P}  x(D?) := Uo<r<1x(S;) Ux(P)

X HD? x 8% 1= Upercix 1S x SYYUXTH(P x SY)

3) 4) (5) () 7

___________________

» » *

(10) (1

==
T
L]

[ — |
[ — ! ¢
Y — ’
\\"'—"';’
,_"————-“\

4 Bt A
r _— )
| ] !

- 1




Solid 2-dimensional surgery

D? = Uper<1 S U {P) X(D?) := Uper<1X(S7) U x(P)
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Embedded solid 2D surgeries




Example of embedded 2D solid O-surgery

The formation of a black hole.



Work in progress
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A transformation of the 3D Lotka Volterra system (images of Nick Samardzija)
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