
Contents 1994

1994-1

January 1: Calculations to determine maps f : M → Λ⊗̃B(C)[1] of mixed complexes.

January 3: Ideas from a paper of Karoubi: A definition of cohomology with arbitrary coefficients
in terms of non-commutative differential forms.

January 5: On the exact sequence 0→ C→ ΩG→ ΩA→ 0 of mixed complexes.

January 6: On the left and right action of A ∗ C[ε] on A ∗ C[h].

January 7: Constructing homotopy inverses to the maps PΩÃ� PΩA and Cλ(A) � C
λ
(A).

January 13: Applications of Lie and BRS cohomology to cyclic homology.

January 16: Reduced analogue of the bar construction.

January 20,22: The Vaughan Jones construction.

January 24: Notes on retractions, the tensor algebra T (A ∗ C[ε]), and a non-commutative version
of the derivation ∇.

January 25: Brief notes on the derivation ∇ on a graded algebra, and on a unital algebra with a
linear retraction.

January 27,28: Continuing the discussion on a unital algebra with a linear retraction.

January 29: Review of results for the DG algebra Ã∗Cε with a homomorphism T (A∗)→ T ((Ã⊕ Cε)∗).

January 30: Homotopy formulas for DG algebras. Summary of formulas for the Vaughan Jones
construction.

1994-2

February 1: Results for B ⊂ A ρ→ B where ρ is a B-bimodule map.

Febrary 3: Review of program.

February 4,5: Formulas for a connection and a principal bundle.

Febrary 7-18: Constructing an explicit S operator on C
λ
(A) starting from a retraction ρ : A→ C.

February 19: More on the S operator.

February 20: Can we view HTP as a kind of Laplacian method?

February 21: Return to the construction of a lifting Cλ(A)→ Cλ(A)/Cλ(C).

February 22,24: Calculations involving derivations on A ∗ C[h].

February 25,26: On using contractions.

February 27: Two left and right A ∗ C[ε] module structures on A ∗ C[h].

March 2,4: On the standard bimodule resolution A ∗ C[h] and the tensor algebra T (A).

March 5,8: Review and summary of recent calculations. List of ideas.

March 17: Organizing matters arising from a construction of Brodzki.

March 18: Constructing a vector field on the space of pairs of unitary involutions on a hermitian
vector space.

March 20: Return to considering ρ : RA→ RSA with new ideas incoporated.
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1994-3

March 23: List of Vaughan Jones formulas.

March 28-April 2: Ideas from Kadeson’s and Pimsner’s papers related to the Vaugan Jones con-
struction.

April 4: Davydov’s result and implications.

April 5: Multipiers and non-unital algebras.

April 8: Perfect algebras and central extensions. Multipiers. Morita equivalences for non-unital
rings.

April 9: Good A-modules and good A⊗A A-modules.

April 9: Discussion on the standard normalizing resolution for Ã where A is non-unital.

April 11: Results for a non-unital algebra A, idempotents e ∈ A and A′ = Ae⊗BA where B = eAe.

1994-4

April 12: Flat A-modules.

April 14,15: On algebras of the form Ae⊗B eA where B = eAe.

April 17,18: On V ⊗B W . When is an algebra Morita equivalent to a unital algebra? Summary
of ideas.

April 21: Reworking Wodzicki’s result where A ⊂ R is a left ideal such that A = A2

April 22: Limits in Modg(A) (good A-modules).

April 23: Existence of sufficient good flat modules. Left derived functors LnF where F : Modg(A) ↪→ Mod(A).

April 24: On the book ”Torsion Theories” by Jonathan Golan.

April 25,27,28: Results on good A-modules.

April30: Morita equivalence of rings.

May 1: Generators in abelian catogories and Morita equivalences,

May 3: A result of Wodzicki on flat A-modules.

1994-5

May 6: Return to Pimsner’s construction.

May 9: Excision.

May 12,25: If a ring A is such that (1 + A)× is a group then any simple A-modules is null.
Consequences of this result.

May 27: Good A-modules when A = qZ, q > 1.

May 28: LetA be an ideal in a non-unital ringR then the restriction of scalars functorR− gAmod→ A− gmod
is an equivalence of categories.

May 29: Good I-modules when R = k[x0, x1], I = (x0, x1).

June 5: Is R− gImod an abelian category? Examples.

June 9: Good A-modules for a direct sum of rings.

June 12: R-modules as quasicoherent sheaves on Sp(R). Good′ and good modules.

June 13: Studying modules for R = T (V ), I = ⊕
n≥1

V ⊗n, where V is 2-dimensional.
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June 14: Results for a finitely generated ideal in a ring: I =
∑n
i=1Rxi.

June 17: Summarising results for I ⊂ R unital.

1994-6

June 18: Review of previous day’s work.

June 19: Additional comments on D(R/I −mod) and D(R−mod), R unital.

June 20: If M is a bounded complex of R-modules then (R/I)
L
⊗RM = 0 iff M is quasi-isomorphic

to a complex of good flat modules.

June 21: More on good R-modules.

June 22: Morita equivalences.

June 23: Solid R-modules for R = T (V ).

June 25: On the ring HomR−mod/I−nilp(R,R), I = I2. Examples.

June 26: Relating HomA(A,A) and HomB(B,B) where A is a solid ring, K ⊂ A is a ring and
B = A/B.

June 27: Note on a complex M of R-modules such that M
L
⊗j R/I = 0.

June 28: Sheaf situation results.

June 29: Splitting off a contractible complex to obtain a minimal complex for the complex
· · ·X−1 → X0 → X1 → · · · .

June 30: Proving: if M/AM = 0 and N = 0 then HomA(M,N)
∼→ HM (A)(M,N) and similar

results for the ”good” tensor product.

July 2: Results for M firm.

July 5,7: On torsion theories. Showing firm modules form an abelian category when R is a
noetherian commutative ring.

July 8: About pure exact complexes and pure injective modules.

July 9: Proving −⊗R Q is injective in the functor category if Q is pure injective.

July 10: On the flat firm resolution.

July 11: Constructing a flat firm R-modules.

July 12: Pre-additive categories. How to calculate Lj!(j
∗M).

July 13: Studying the derived category situation: D+(mod(R)).

July 15: Morita invariance examples.

1994-7

July 16: Let A be small abelian category then Lex(A ,Ab) ↪→ Add(A ,Ab). Also, localizing
subcategories.

July 17: More Morita invariance examples. Review of adjoint functors and results on solid modules.

July 18: Results from Prest’s book, particularly on pre-radicals.

July 19: More on the example R = k[x, y], I = (x, y).

July 21: General torsion theory on mod(R).

July 23: Derived category version of M (R, I) = mod(R)/null.
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July 24: Direct proof that Morita invariance for the firm derived category.

July 28: Derived category version of Morita equivalence.

July 30,31: How to obtain quasi-coherent sheaves over Pn from a non-unital ring. Munkholm’s
talk on the action of the poset N on a category.

August 1: Puzzle concerning Morita contexts.

August 3: If we don’t assume I = I2, then there are equivalences of module categories which are
not Morita equivalences?

August 8,9: Derived category picture.

August 10: Checking claims about flat resolutions. Beilinson theory of sheaves on Pn and im-
provements.

August 11: Problems on perfect complexes and excision result.

August 12: Beilinson theorem.

August 14: On a Geigle-Lenzing paper on perpendicular categories.

August 25: More category theory results.

August 26: On thick subcategories of a triangulated category. Grothendieck category results. For
A = mod(R), I = tors(R, I), A /I = M (R, I), when is D+(R)tors

∼← D+(I )?

August 30: Is M 7→ 0⊗RM fully faithful?

September 1,2: On the derived category ∆, starting with a Grothendieck category A and localizing

Serre subcategory I , I

i∗
↪→←
i!

A

j∗

→←↩
j∗

A /I .

September 3: Remarks on a thick subcategory of a triangulated category. The equivalence of
triangulated categories firmD(R, I) ' D−(M (R, I)) when I = I2.

September 5: Candidates for a firm derived category.

September 9,11: On the Morita context

(
R Q
P S

)
.

1994-8

September 23,24: Explaining the working principle: results which hold when I = I2 hold if
In = In+1 = · · · for some n, and are likely to hold if a pro-object I∞ is introduced.

September 25: Showing (R/I∞)
L
⊗R I∞ = 0 imples (R/I)

L
⊗R I∞ = 0. Applications to Hochschild

homology.

September 29: Quillen’s proof that D(A )/D(A )T → D(A /T ) is an equivalence of triangulated
categories when A is an abelian category and T a Serre category.

September 30: Exact sequence ∪
n
M (I/Jn)←↩ M (I) � M (J) when J ⊂ I are ideals in R. Cuntz’s

excision proof for bivariant periodic cyclic cohomology.

October 2: Review of pro-objects in an abelian category.

October 4: Why the inverse system n 7→Wn = ⊕
k≥n

Ek is projective as a pro-object.

October 5: Correction to a result on faithful functors.

October 7,8: To show that D[(mod(R/I∞)) → D[(mod(R)/(mod(R/I∞))) is an equivalence of
triangulated categories when I is approximately h-unital.
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October 9: Truncations of a complex.

October 10: When is an inverse system in a cagtegory essentially constant?

October 13: Summary of pro-derived category results.

October 20: Review D(A )S ↪→ D(A�G(A /S ) where A is an abelian category and S a Serre
subcategory.

October 21: If A is a C∗algebra, can we identify M (A) with something simpler?

October 23,26: Return to an abelian category A with Serre subcatory S to prove K(A /S ) is
the quotient of K(A ) by the thick subcategory Ker(K(A ) → K(A /S ) consisting of complexes
which become contractible in A /S . Another proof of D(A )/D(A )S ' D(A /S ).

October 27: Proof that i∗ : D[(S )→ D[(R)S is fully faithful in the h-unital situation.

October 29: Transitivity result.

1994-9

October 30: If M is a finitely presented R-module then the rightadjoint j∗ : M (R, I)→ mod(R)
(of the quotient function j∗) is given by (j∗(j

∗N) = lim
→
n

Hom(I(n), N).

October 31: Calculations for S = ⊕
n≥0

Sn, an N-graded ring, and M = ⊕
n∈Z

Mn, a Z-graded S-

module.

November 1: Remarks about D+(tors(R, I))→ D+(R) being fully faithful.

November 3: Remarks on modules over a h-unital ring.

November 6: Old problem: to construct an infinite general linear group out of Aut(P ) for P ∈
P(A), the category of finitely generated projective A-modules.

NOvember 9: Lundell review.

November 10: Discussion of the localization of M for the torsion theory tors(R, I).

November 17: Correction to the proof of a result proved in October 31 entry.

November 18: On Z (M,N) = {Z ⊂M ⊕N |ρ1 : Z →M is an S isomorphism}.

November 22: TTF theories.

November 24: Suslin’s pseudo-free resolutions.

November 28: Results following S
i∗→ A

j∗→ A /S and the assunption that i∗ is fully faithful.

November 30, December 1: Cyclic homology theory and K-theory associated to a ring where
A = A2.

December 2: On the functor A → mod(Rop) : M 7→ HomA (U,M), where A is an abelian
category and U an object of A .

December 3,4: Gabriel-Popescu theorem.

December 6: On Roo’s theorem characterizing abelian categories of the form M (A) where A =
A2. Extending the construction of assigning Hochschild homology groups to a Roos-type abelian
category to cyclic homology and K-theory.

December 8: Review of relations amoung K1(R/I)
∂→ K0(I), Atiyah-Singer map for invertibles

in the Calkin algebra to the restricted Grassmannian, and the Cayley transfer picture of the
Grassmannian.

December 11: Morita equivalence for d-firm perfect complexes.
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December 14,15: Constructing a free resolution of a right-bounded complex of R-modules.

December 16,19: On complexes of R-modules such that µ : I⊗RU → U is a homotopy equivalence.
More on Morita equivalences.

December 20,21: On projective D-firm complexes.

December 28: Constructing an idempotent ring A such that A⊗A ⊗A → A⊗A is not an idomor-
phism.

December 28: More results using Morita contexts

(
R Q
P S

)
, ideals I ⊂ R, J ⊂ S such that

PIQ ⊃ Js, QJP ⊃ It, some s, t ∈ N. These results include I ⊗r I⊗R = J ⊗S J⊗S and
I∞ ⊗R /I∞⊗R

∼→ J∞ ⊗S J∞⊗S .
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