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Classical (stable) homotopy theory is now known to be subsumed by the
Morel-Voevodsky Al-(stable)homotopy theory, which originates in algebraic geometr, which deals with
common zeros of polynomials and polynomial maps between them. In search of some hierachy structure
in the algebr-geometrically origined Al-(stable)homotopy theory, such as the Hopkins-Smith hierachy
structure in the classical (stable) homotopy theory, | obtanied some unexpected very interesting
results concerning some hierachy structures about higher uniruledness structure. Here, higher
uniruledness structure is, roughly speaking ,
represents how many independent lines are passing through each point of a given algebro-geometric
object. Surfaces whose arbitrary point is contained in at least one line are called ruled surfaces,
and are sometimes found in architecture also.
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For a projective n-dimensional variety X, and 1 < k < n, let us say:

X is wni-k-ruled or = uni-(k —n)-rational

(resp. k-ruled or = —(n — k)-rational ),



rational

ﬂ

unirational

if there exist a (n — k)-dimensional Z"~* and a rational dominant (resp. birational)

map
Pk x znk > X,
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uni-0-rational =———=> - .- ————> uni-(k — n)-rational = uni-k-ruled =———=> - ———> uni-1-ruled uniruled
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Fix a rational k-fold R¥ (1 <1 < n). For a projective n-dimensional variety X, let us
say:
X is  uniregular-R*-ruled  (resp. reqular-R”*-ruled ), if there exist a

(n — k)-dimensional Z"~* and a dominant (resp. birational) morphism

RE x 77 F 5 X.

e Clearly,
regular-R*-ruled =—=—=—=> k-ruled = —(n — k)-rational
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uniregular-R¥-ruled == uni-k-ruled = uni-(k — n)-rational

e (uni)regular-R*-ruledness’ are NOT birational invariant.
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