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Grigory Perelman proved one of the Poincare Conjectures.

The Ricci flow equation treats the curvature of space as if it were an exotic type of heat, like molten lava, flowing from more highly curved regions to spread out over regions of less curvature.

p. 1

Invites us to see the world as a torus; a torus can be generated by folding a square into a tube and extending the tube to meet.

To someone on the surface of the torus and the surface of a sphere, there is no simple way  to tell the difference; in certain directions one will return to the same place. Is this true for any arbitrary direction on a torus?

p. 19

“the quest for precision in math allows one to reason sensibly about objects outside ordinary experience.; a tool for exploring possibility. 

“feats of imagination [may] lead to new understanding and new structures that later prove to be exactly what is needed for a major scientific advance.” P. 21

[or could this merely be advancing along a path of assumptions made?]
[this line of thought suggests that math understanding always lead to corresponding understanding of physical reality, which is not necessarily true.

A two-D manifold is a surface, which is a math object all of which can be represented on a sheet of paper. Spheres and tori are kinds of 2 d manifolds.

If we had no visual cues, we could not tell if we lived on a sphere or multi-holed torus.

Dimension means the number of independent directions needed to represent all on an object near a given point.

If every loop on a manifold can be shrunk to a point by sliding along the surface, it is simply connected.

This is not true of a torus.

The sphere is the only simply connected 2-d manifold.

Just as 2-d manifolds model worlds, 3-d manifolds model universes.

There is a particularly nice 3=d manifold called the 3-d sphere, which is finite, does not have a boundary, and every loop can be shrunk to a point. The Poincare Conjecture states that this is the only finite simply connected 3-d manifold. 

What does this mean ?

P 30-31.

An atlas of the universe would be a collection of transparent shoeboxes. If, as seems likely, the universe does not go on forever, the number of shoe boxes is finite. However, just as there is not enough room on a plane to put together maps of our world, there is not enough room in ordinary space to fit all the shoebox maps together.

Further, it s not possible to get outside the universe.  We need to see in 3 dimensions to see the 2-d surface of the earth.  Likewise we would need to see in 4 dimensions to see the 3-d shape of the universe. Stil, the universe has a shape; and it does curve. Just as the earth, a sphere, has no boundary, so to the universe has no boundary, but neither is infinite. As in a sphere, if we continue in a constant direction, and don’t run into anything, we should return roughly to our starting point.

