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On the p-local stable cohomological rigidity of

quasitoric manifolds
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Quasitoric manifolds are a topological generalization of projective non-singular toric
varieties, which are 2n-dimensional closed smooth manifolds with good (S*!)"-actions.
Toric topologists have considered the cohomological rigidity problem for quasitoric
manifolds, that is, whether or not two quasitoric manifolds with isomorphic cohomol-
ogy rings are homeomorphic. In this talk we consider a p-local and stable version of

this problem.



The equivariant cohomology rings of Hermitian
symmetric spaces and an analogue of Monk™ s

formula
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We can analyze geometrical properties of manifolds with a good torus action by the
GKM theory. In particular, the GKM theory says that the equivariant cohomology
ring of such space is determined by the subspace consisting of fixed points and 1 di-
mensional orbits, and we can calculate the equivariant cohomology form this subspace
combinatorially. In this talk, I show some properties of the equivariant cohomology of
Hermitian symmetric spaces and an analogue of Monk’ s formula which shows some

of the Schubert structure constants.
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Sullivan minimal models of classifying spaces for
non-formal spaces of small rank

Hirokazu Nishinobu  (Kochi University)
Toshihiro Yamaguchi (Kochi University)

Abstract
We observe certain rational homotopical conditions of a simply connected
two stage CW complex X such that the rational cohomology of the classify-
ing space Baut1 X for fibrations with fibre X is (not) free and we illustrate
their examples. We compute the Sullivan minimal models of Baut; X when
X are certain non-formal pure spaces of rank 5.

Let X be a simply connected finite CW complex and aut; X the indentity com-
ponent of self-homotopy equivalences of X. The Dold-Lashof classifying space [2],
Bauty X, is the classifying space for orientable fibrations with fiber the homotopy type
of X. In 1968, J.Milnor [4] showed that, when X is the n-dimensional sphere S™,
H*(Baut; X;Q) = Q[v] where |v| = 2n if n is even and |v| = n + 1 if n is odd. Let
M(X) be the Sullivan minimal model [5] of X and DerM (X) the DGL(differential
graded Lie algebra) of the negative derivations on M(X). In 1977, D.Sullivan [5]
indicated that Der M (X) determines the rational homotopy type of Baut;X.

Question 1 When is H*(Baut1 X; Q) a finitely generated polynomial algebra or finitely
generated free ?

In this paper, we consider about Question 1 for certain pure spaces X.

Theorem 2 Let X be a pure space where M(X) = (A(x1, T2, Y1, Y2, y3), d) where |z
is even with |z1| < |zo| and |y;| is odd with |y1| < |ya| < |ys|. Let dy; = f; € Q|xy, 4]
fori =1,2,3. Then H*(Baut;X;Q) is not a polynomial algebra if and only if the
following (I) or (II) holds:

(I) There is an odd-element w € H*(X; Q) with |w| < |ys].

(II) When |z1| < |z4f,

f=ah e Qi 22 gk e (),

- Oh she(fnf) o

3x2

for some 1 <1 and 0 < k < min {l, %} Here %fj_ is the partial differentiation of f;

by x; and (S) is the ideal of Q[x1, x3] generated by a set S.

In the following examples of non-formal pure spaces X, (1) and (2) correspond to
(I) and (II) of the above theorem, respectively. Futhermore (3) satisfies the both cases
of (I) and (II). In all cases, Baut; X are not formal.

Example 3 (1) When X is the total space of a fibration S* — X — S? x CP? such
that M<X) = (A($1,$27?/1;y27y3)7d) with |.I’1| - ‘Ig’ - 27 |y1| - |y2| - 3> |y3| = 77
dy, = 22, dys = 2129, dyz = x3. There is the even degree non-zero element

7 = [(y3, Tay1 — T1Yy2)] € Hao(DerM(X)).



Then we have

M (Baut1 X) = (A(vg, vy, vy, U3, Uy, Uy, Uy, Vg, Vg, Vs), d)

with |v;| = |vl| = V)| = i, dvy = dvl = dvl) = dvg = dvy = dv), = dvg = 0, dv] = vyvs,

dve = v3vy and dvg = vsv). Here the element vs corresponds to T.

(2) When X is the homogeneous space ﬁ%, M(X) = (A(x1, 22,91, Y2, Y3), d)
with || = 4, |z2| = 6, |y1| = 7, |y2| = 9, |y3| = 11, dzy = dzy = 0, dy; = 3,
dyy = T129, dys = x5 [3], [1]. There is the even degree non-zero element

o = [(z2,21) + (Y2, y1) + 2(y3, y2)| € Ha(DerM(X)).

Then we have
M(BCLUth) = (A(U% V3, U4, Vg, Vg, Ué? V10, Ul?)a d)

with |v;| = |[vl] = i, dvg = dvy = dvg = 0, dvy = wvovs, dvg = v3vy, dvg = V3V,
dvig = v3vg and dvio = v3vg. Here the element vy corresponds to o.

(3) When X s the total space of a fibration S° — X — S? x KP? such that

M(X) = (A(z1, 22,91, Y2, y3),d) with |x1] = 2, |xo| =4, |y1| = 3, |y2| = 5, |ys| = 11,

dy, = 22, dys = T139, dyz = x5. There are the even degree non-zero elements

o = [(w2,21) + (Y2, Y1) + 3(y3, T2y2)] € Ha(DerM (X))

and
T = [(ys, Toth — 2132)] € Hy(DerM(X)).

Then we have
M(BGUth) = (A(U27 U3, V4, U:“ Vs, Ug, Vg, V10, 012)7 d)

with |v;| = || = i, dvy = dvg = dvy = dvs = 0, dv) = vovs, dvg = v3vg, dvg =
VU3V + V4Us + V3vg, duig = V3Us + VsUg and dvia = vsvjvg. Here the elements vy and
vy correspond to o and T, respectively. It is not even coformal.
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The 23-rd and 24-th homotopy groups of the n-th

rotation group
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An infinitesimal bialgebra structure
on the loop homology
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