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thematics 1o greatly interconnected,
af mochanice and the developments
1asnical exarple of thin phenomenon.

§ Mawwell's theory
heory of general relativity

The history of physics and £a
For exasple, Newton's theory
af technigues of calculus are a C
smother exarple is the develcpment O

¢ aloctremacnetiss and Einstein’s t
{gpired by the ideas in differential geromelry.

In 1867, Lord Felvin, alsno known ag w111iam Thomaon, put forward

a cocoprehensive theory ol atome Jhich, through heurlatic :FJEEEiTg;I R
aee=ed to explaln several ol the epsential q?niytlrﬂ ol tmutcighter"
Felvin's theory conjectured that atoma Weit knotted tubea O . Et fn Hi[[ﬂf

% The topologieal stability and the varlety of knots unrﬂ+thuuﬂ .

% the stability of matter and the varlety ol chemlcal alements,
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sathamatlen, thare ara many gecaslong

o histary of phyalca and
Throughout the y ol phiy tavalopments in the other,

when progress in one subject In motlvated by the |
starting with a brief review of the history of this phenomsanon,

I will focus on pome recent developsents, which inelude the atudy

of !IDEEI.HI hﬂlﬂnﬂlﬁ‘,' panlfolda lwuch an Calabl=Yau and 4 manlfolda]

and thelr geometric structures, ot lvated by the ldeas in etring tnnntf;
As an exarple, I will discusa coagnociative fibrat lons and I"1||.I*I“I wymsat ry
for G2 manifolds, atudied in a jolnt work with 5,7, 7A4 anidd E.canlin,
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nullt on work of Well and Zarlakl and effected fundasental allyantan
in algebralc geometry. Me Introduced the ldea

of K-theory (the Grothendieck groups and ringa).

Revolutionized homological algebra In his celebrated *Tohoku paper®,

The history of physlcs and mathematlics ls greatly interconnacted,
Somatimen new pathesatics gets developed In connectlon with
understanding physlical questions (for exasple, the tave | npmen!

of caleculus was not independent of the guestions ralsed by
classical mechanlcs), Sometimen new physlcs gets developed from
known mathesaties (for exasple, general theory of relativity
found ifts natural setting in the context of Rlemannlan geomatry)

Newton's theory of mechanles and the developments of technlquens
of calculus are a classical exasple of this phenosenon,

another exarzple is the developsments in differential georetry
ispired by Maxwell theory of electrosagnatism and Elnateln
theory of general relativity,

A recent glorious exarple is the developments of topologlcal
gquantun field theories and thelr relevance to the atudy of
gecsetry and topolegy of low dirensional ranifolds,

Until the late 1800's no one was really interested in the idea of knots.

Lord Eelvin, also known as William Thomson, was an English scientinmt
who taught at the University ol Clasgow.

One of his greatest achievements wan the ldea of “*ether.®

His belief was that the universe wap filled with an invialble

and frictionleas fluid called *ether,* and the atcos were

the vortices in this fluid in the ohape of knots.

Thus a table of knots would be a table of elements,

This of course was later on disproved when atomic ideas began to emerge.
The Knot Theory soon faded away until the 1550's.

In the nineteenth century physicists were speculating absut the underlying
principles of atems. In 1867, Lord Felvin put forward a coomrehennive thears of
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