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Abstra
ct:

In three dimensions, how many li
nes pass through four g

ive
n lin

es? This question co
mes fro

m cla
ssica

l enumerative
 geometry 

over th
e co

mplex

numbers (Schubert c
alcu

lus); n
owadays, it 

and many s
imilar p

roblems are well u
nderstood, in

 part d
ue to the theory o

f m
oduli s

paces. Over 

the real numbers, however, m
ost such problems do not have satisfacto

ry a
nswers - i

n general th
ere is no reason for solutions to be real.

The Shapiro-Shapiro Conjectu
re, m

ade in the 1990s and proven by M
ukhin-Ta

rasov-V
arch

enko in 2009, is
 a strik

ing exception: a cla
ss

of problems in real Schubert c
alcu

lus whose solutions turn out, a
lways, to

 be real. T
he co

njectu
re co

mes fro
m the geometry 

of cu
rve

s

and has since found applica
tions in co

mbinatorics
, re

presentation theory a
nd other p

arts
 of algebraic g

eometry.

  I w
ill d

iscuss this problem and some joint w
ork with Kevin

 Purbhoo that re
vis

its it f
rom a topologica

l perspectiv
e, w

hile also

    a
llowing ce

rta
in parameters to be co

mplex. W
e identify

 the topologica
l degree of th

e problem as a sym
metric

 group

     
  ch

aracte
r, w

hich
 give

s a lower b
ound for th

e number o
f re

al solutions and, in
 the ca

se where the parameters are

     
     

     
 all r

eal, g
ive

s a new proof of th
e orig

inal co
njectu

re.


