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Theorem (I-Sakai)
∃d:T →T (2) tc(B) = catBB(d(B))

Proof.
d(B) = B×B, pd(B) = pr2, sd(B) = ∆,

∆ Serre
Path fibration π : P(B) → B×B ∆ : B → B×B
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X – B

R –
m ≥ 0

Theorem (Sakai)
catBB(X) ≤ m ⇐⇒ ∃σ:X→Pm

B
(LB

B(X))s.t. idX = eX
m◦σ

Definition (James, I-Sakai)
u ∈ I = H∗(X,B;R) ⊂ H∗(X; R)

...1 cupB
B(X; R) = Max

{
m≥0 ∃{u1,···,um∈I} s.t. u1· · ·um ̸= 0

}
...2 wgtBB(u; R) = Max

{
m≥0 ∀f:Y→X∈T B

B
, catBB(f)<m f∗(u) = 0

}
...3 MwgtBB(X;R) = Min

{
m≥0 (eX

m)∗
}
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Theorem (James, I-Sakai)
cupB

B(X;R) ≤ wgtBB(X;R) ≤ MwgtBB(X; R) ≤ catBB(X).

Theorem (Farber-Grant)
ZR(B) ≤ wgtπ(B;R) ≤ ??? ≤ tc(B).
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Topological complexity is a fibrewise L-S category
http://www2.math.kyushu-u.ac.jp/ iwase/Works/tc-ls-6.pdf

to appear in Topology and its Applications
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