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Key to the proof of KP

Theorem (Kirchberg, [KP0O])

Let A be a Kirchberg algebra,
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INGREDIENTS OF PROOF OF CUNTZ-RORDAM

Recall BF(E) = Coker(Mg).

Theorem (Franks, [Fra84])
E, F SPI. Then

(BF(E) = BF(F) and sg(det(Mg)) = sg(det(ME)))

— ElvF

flow

E ~ Fiff E— --- — F via sequence of standard graph moves.
Cuntz’ splice: E — E~, BF(E) = BF(E ), sg(det Mg) = —sg(det ME).

Proposition

The Morita class of C*(E) is invariant under both standard graph moves
and Cuntz’ splice.
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ALGEBRAIC CUNTZ-RORDAM

Proposition (Abrams-Louly-Pardo-Smith, [ALPS11])

The Morita class of L(E) is invariant under standard graph moves.

Are L(E) and L(E~) Morita equivalent?
Set R, = one vertex and n loops. L, = L(Ry), L,- = L(R;).
Are L, and L,- isomorphic/equivalent? Key: n = 2.

Theorem (Johansen-Sgrensen, [JS16])
There is no x-algebra isomorphism Ly(Z) — Ly~ (Z).
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n€Z

and thus also, for m > 2, a Cp, := Z/mZ-grading,

L(E):E_B P LE)

i=0 n=i(m)

Theorem (Arnone, C [AC23])

Let ¢ be a field or a PID,
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and thus also, for m > 2, a Cp, := Z/mZ-grading,

L(E):E_B P LE)

i=0 n=i(m)

Theorem (Arnone, C [AC23])

Let ¢ be a field or a PID, n > 2 and 2 < m < co.
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HOMOGENEOUS HOMOMORPHISMS L, <> L, -

Have a C := Z-grading

L(E) = D L(E)s

n€Z

and thus also, for m > 2, a Cp, := Z/mZ-grading,

L(E):E_B P LE)

i=0 n=i(m)

Theorem (Arnone, C [AC23])

Let ¢ be a field or a PID, n > 2 and 2 < m < oco. Then there are no unital
Cm-homogeneous homomorphisms L, — L,— nor in the opposite direction.
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HOMOTOPY CLASSIFICATION
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¢, : A — B algebra homomorphisms. ¢ ~ ¢ if 3 Hy,..., Hyn : A— BJt]
such that evgoHy = ¢,
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HOMOTOPY CLASSIFICATION

¢, : A — B algebra homomorphisms. ¢ ~ ¢ if 3 Hy,..., Hyn : A— BJt]
such that evgoHy = ¢, evy oHp, = 9,
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HOMOTOPY CLASSIFICATION

¢, : A — B algebra homomorphisms. ¢ ~ ¢ if 3 Hy,..., Hyn : A— BJt]
such that evgoHp = ¢, evi oH,, = 1), evi oH; = evgoHi1.
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HOMOTOPY CLASSIFICATION

¢, : A — B algebra homomorphisms. ¢ ~ ¢ if 3 Hy,..., Hyn : A— BJt]
such that evgoHp = ¢, evi oH,, = 1), evi oH; = evgoHi1.

Theorem (C-Montero, [CM20])

E,F spi, (BF(E), [1e]) = (B(F), [1F]) = 3 ¢ : L(E) «— L(F) : ¢
unital, ’(ﬁ o ¢ ~ idL(E)r ¢O w ~ |dL(F)
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such that evgoHp = ¢, evi oH,, = 1), evi oH; = evgoHi1.

Theorem (C-Montero, [CM20])

E,F spi, (BF(E), [1e]) = (B(F), [1F]) = 3 ¢ : L(E) «— L(F) : ¢
unital, ’(ﬁ o ¢ ~ idL(E)r ¢O w ~ |dL(F)

Here ~ is algebraic homotopy;
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HOMOTOPY CLASSIFICATION

¢, : A — B algebra homomorphisms. ¢ ~ ¢ if 3 Hy,..., Hyn : A— BJt]
such that evgoHp = ¢, evi oH,, = 1), evi oH; = evgoHi1.

Theorem (C-Montero, [CM20])

E,F spi, (BF(E), [1e]) = (B(F), [1F]) = 3 ¢ : L(E) «— L(F) : ¢
unital, ’(ﬁ o ¢ ~ idL(E)r ¢O w ~ |dL(F)

Here ~ is algebraic homotopy; ==: continuous C*-htpy.

Theorem (C, [Cor22])

E, Fspi&: C*(E) — C*(F) unital.
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HOMOTOPY CLASSIFICATION

¢, : A — B algebra homomorphisms. ¢ ~ ¢ if 3 Hy,..., Hyn : A— BJt]
such that evgoHp = ¢, evi oH,, = 1), evi oH; = evgoHi1.

Theorem (C-Montero, [CM20])

E,F spi, (BF(E), [1e]) = (B(F), [1F]) = 3 ¢ : L(E) «— L(F) : ¢
unital, ’(ﬁ o gf) ~ idL(E)r ¢O w ~ |dL(F)

Here ~ is algebraic homotopy; ==: continuous C*-htpy.

Theorem (C, [Cor22])

E, F spi{: C*(E) — C*(F) unital. Then 3 ¢ : Lc(E) — Lc(F) unital *,
p~E&: CHE)— C*(F).
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HOMOTOPY CLASSIFICATION

¢, : A — B algebra homomorphisms. ¢ ~ ¢ if 3 Hy,..., Hyn : A— BJt]
such that evgoHp = ¢, evi oH,, = 1), evi oH; = evgoHi1.

Theorem (C-Montero, [CM20])

E,F spi, (BF(E), [1e]) = (B(F), [1F]) = 3 ¢ : L(E) «— L(F) : ¢
unital, ’(ﬁ o gf) ~ idL(E)r ¢O w ~ |dL(F)

Here ~ is algebraic homotopy; ==: continuous C*-htpy.

Theorem (C, [Cor22])

E, Fspi&: C*(E) — C*(F) unital. Then3 ¢: Lc(E) — Lc(F) unital x,
pr~E: C(E)— C*(F). Moreover & homotopy equivalence in C* — Alg
<= ¢ homotopy equivalence in Alg.
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KATSURA ALGEBRAS

E finite, A = Ag € NI8(E)XE”,
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KATSURA ALGEBRAS

(E)xE®

E finite, A= Ag € N;® VE'w = {eg, ..., ea,, -1}
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KATSURA ALGEBRAS

E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let

B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.
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KATSURA ALGEBRAS

E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let

B e 7ree(E)XE° sych that A, = 0= B,,, = 0.
o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.

o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]

CZ,B = C*(E’ g, d))? OA,B = L(Ev g, QS)
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.

o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]

CZ,B = C*(E’ g, d))? OA,B = L(Ev g, QS)
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B e 7ree(E)XE° sych that A, = 0= B,,, = 0.
o vElw = vE'w, o(e) = € 1By s

¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).

The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).

(A, B) as above is
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B e 7ree(E)XE° sych that A, = 0= B,,, = 0.

o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B e 7ree(E)XE° sych that A, = 0= B,,, = 0.

o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if E0 = reg(E),
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B e 7ree(E)XE° sych that A, = 0= B,,, = 0.

o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if E9 = reg(E), A irreducible,
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KATSURA ALGEBRAS
E finite, A= A € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.

o:vE'w = vE'w, o(e) = eirs,,,,
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).

(A, B) as above is KSPI if E0 = reg(E), A irreducible, A, , > 2 and
B,,, =1forall ve EO.
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.

o:vE'w = vE'w, o(e) = eirs,,,,
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).

(A, B) as above is KSPI if E0 = reg(E), A irreducible, A, , > 2 and
B,,, =1forall ve EO.
Theorem (Katsura, [Kat08])

\) Cap Is separable, unital, nuclear and UCT.
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.
o:vE'w = vE'w, o(e) = eirs,,,,
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if E0 = reg(E), A irreducible, A, , > 2 and
B,,, =1forall ve EO.
Theorem (Katsura, [Kat08])
\) Cap Is separable, unital, nuclear and UCT.

i) Ko(Cp ) = Coker(/ — A*) @ Ker(/ — BY),
Ki(Ca g) = Coker(/ — BY) @ Ker(/ — A*).
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.
o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if E0 = reg(E), A irreducible, A, , > 2 and
B,,, =1forall ve EO.
Theorem (Katsura, [Kat08])
i) Ci g is separable, unital, nuclear and UCT.
i) Ko(Cj ) = Coker(/ — At) & Ker(I — BY),
Ki(Ca g) = Coker(/ — BY) @ Ker(/ — A*).
i) (A, B) KSPI
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.
o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if E0 = reg(E), A irreducible, A, , > 2 and
B,,, =1forall ve EO.
Theorem (Katsura, [Kat08])
i) Ci g is separable, unital, nuclear and UCT.
i) Ko(Cj ) = Coker(/ — At) & Ker(I — BY),
Ki(Ca g) = Coker(/ — BY) @ Ker(/ — A*).
iii) (A, B) KSPI= Cj g SPI.
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.
o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if E0 = reg(E), A irreducible, A, , > 2 and
B,,, =1forall ve EO.
Theorem (Katsura, [Kat08])
i) Ci g is separable, unital, nuclear and UCT.
i) Ko(Cj ) = Coker(/ — At) & Ker(I — BY),
Ki(Ca g) = Coker(/ — BY) @ Ker(/ — A*).
iii) (A, B) KSPI = C; 5 SPI.
iv) A Kirchberg, K*(Q[) fg.
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KATSURA ALGEBRAS
E finite, A= Ag € NBeg(E)XEO, vE'w = {ep,...,€ea,, -1} Let
B € 7res(E)<E” gych that A,,, = 0= B,,, = 0.
o vElw = vE'w, o(e) = € 1By s
¢:ZxvE'w = Z, ¢(n,e)=qa,,(i+nBy,w).
The Katsura=Exel-Pardo [EP17, HPSS21]
Cag=C(E,0,9), Oag = L(E,0,9).
(A, B) as above is KSPI if E0 = reg(E), A irreducible, A, , > 2 and
B,,, =1forall ve EO.
Theorem (Katsura, [Kat08])
i) Ci g is separable, unital, nuclear and UCT.
i) Ko(Cj ) = Coker(/ — At) & Ker(I — BY),
Ki(Ca g) = Coker(/ — BY) @ Ker(/ — A*).
i) (A, B) KSPI = Cj g SPI.
\v) 2 Kirchberg, K.() f.g. then A= Cj g with (A, B) KSPI.
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Cag IN KK

C[-1] := C(0,1) = Ker(evy : C(S') — C).
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Cag IN KK

C[-1] := C(0,1) < Ker(evy : C(SY) — C). €(SY) = C & C[-1].
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Cag IN KK

C[-1] := C(0,1) < Ker(evy : C(SY) — C). €(SY) = C & C[-1].

Toeplitz extension:
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Cag IN KK

C[-1] := C(0,1) = Ker(evy : C(S') = C). C(S}) = CaC[-1].
Toeplitz extension: C:\,B =Tas/Kag.
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Cag IN KK

C[-1] := C(0,1) < Ker(evy : C(SY) — C). €(SY) = C & C[-1].

Toeplitz extension: C:\,B =Tas/Kag.
Katsura shows KK-isos

Kap Ta,B Cis
L (CaC[-1])F

(Co Cl-1])ef) —
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qﬁmKK
C[-1] := C(0,1) = Ker(evy : C(S') — C). C(SY) = Ca C[-1].
Toeplitz extension: C;“’B =Tas/Kag.
Katsura shows KK-isos

Kap Ta,B Cis
(C & C[-1))eE) L (Ca»C[-1])F’
Recall KK(C[~1],C[~1]) = KK(C,C) = Ko(C) = Z.
| — At 0
F= [ 0o /- Bt]
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k
CA’B IN KK, CONTINUED

We have a KK-triangle

—1])res(E) _ E0_> *
(Co Cl-y ) — —— (CoCl-1) Cis-
0 | — Bt
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k
CA’B IN KK, CONTINUED

We have a KK-triangle
—1])res(E) 1N\ E° . C*
(CoCl-1= — = (CoCl-1) Cis -
0 | — Bt

Since
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C;B]N’KK,CONHNUED
We have a KK-triangle

(CoCl-1)yee®d ——
| — At 0
0 | — Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0,
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C;B]N’KK,CONHNUED
We have a KK-triangle

(CoCl-1)yee®d ——
| — At 0
0 | — Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
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C;B]N’KK,CONHNUED
We have a KK-triangle

(CoCl-1)yee®d ——
| — At 0
0 | — Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle

(CeC[-1))" £ (Ca C[-1])" — A
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C;B]N’KK,CONHNUED
We have a KK-triangle

(CoCl-1)yee®d ——
| — At 0
0 | — Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CoC[-1))" % (CoC[-1])" » A

g must have diagonal block form.
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C;B]N’KK,CONHNUED
We have a KK-triangle

(CoCl-1)yee®d ——
| — At 0
0 | — Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CocC[-1)™ -5 (CacC[-1])" -
g must have diagonal block form.

Katsura:
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C;B]N’KK,CONHNUED
We have a KK-triangle

(CoCl-1)yee®d ——
| — At 0
0 | — Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CocC[-1)™ -5 (CacC[-1])" -
g must have diagonal block form.

Katsura: if n = m, may choose N > n, (A, B) KSPI,
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k
CA7B IN KK, CONTINUED

We have a KK-triangle

(C o C[-1])eel®)
I—At 0
0 I-Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CocC[-1)™ -5 (CacC[-1])" -
g must have diagonal block form.

Katsura: if n = m, may choose N > n, (A, B) KSPl,s.t. there is a triangle

Cocl-1PV S coc-1PN 5 2
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CA7B IN KK, CONTINUED

We have a KK-triangle

(C o C[-1])eel®)
I—At 0
0 I-Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CacC[-1])" -5 (CaC[-1])" —» A

g must have diagonal block form.

Katsura: if n = m, may choose N > n, (A, B) KSPl,s.t. there is a triangle
Cacl-1" L (Ccaec-1)Y —» «

So A= Chp
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CA7B IN KK, CONTINUED

We have a KK-triangle

(C o C[-1])eel®)
I—At 0
0 I-Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CacC[-1])" -5 (CaC[-1])" —» A

g must have diagonal block form.

Katsura: if n = m, may choose N > n, (A, B) KSPl,s.t. there is a triangle
Cacl-1" L (Ccaec-1)Y —» «

So A= C4 g in KK
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k
CA,B IN KK, CONTINUED

We have a KK-triangle

(C o C[-1])eel®)
I—At 0
0 I-Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CacC[-1])" -5 (CaC[-1])" —» A

g must have diagonal block form.

Katsura: if n = m, may choose N > n, (A, B) KSPl,s.t. there is a triangle
Cacl-1" L (Ccaec-1)Y —» «

So A = Cag in KK and if 2 Kirchberg,
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k
CA,B IN KK, CONTINUED

We have a KK-triangle

(C o C[-1])eel®)
I—At 0
0 I-Bt

Co 1) — Gip -

Since KK(C[-1],C) = KK(C,C[-1]) =0, in every KK triangle
(CacC[-1])" -5 (CaC[-1])" —» A

g must have diagonal block form.

Katsura: if n = m, may choose N > n, (A, B) KSPl,s.t. there is a triangle
Cacl-1" L (Ccaec-1)Y —» «

So A = C;\,B in KK and if 2 Kirchberg, also in C* — Alg, by KP Thm.
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OA,B IN kk
Let £ be any field, Oap = Oag(¥).

G. Cortifas (Buenos Aires) ALGEBRAIC KIRCHBERG-PHILLIPS AND TWIS” 12 /18



OA,B IN kk
Let £ be any field, Oap = Oag(¥).

Proposition

There is a kk-triangle

(¢ @ (-1])e® L (0@ ([-1])F —= Oap
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OA,B IN kk
Let £ be any field, Oap = Oag(¥).

Proposition

There is a kk-triangle

(¢ @ (-1])e® L (0@ ([-1])F —= Oap

I—At 0
f‘[o /—Bt]
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OA,B IN kk
Let £ be any field, Oap = Oag(¥).

There is a kk-triangle

(¢ @ (-1])e® L (0@ ([-1])F —= Oap

I—At 0
f‘[o /—Bt]

kk(€,0) = kk(¢[-1], ¢[~1]) = Ko(¢) = Z,
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OA,B IN kk
Let £ be any field, Oap = Oag(¥).

There is a kk-triangle

(¢ @ (-1])e® L (0@ ([-1])F —= Oap

I—At 0
f‘[o /—Bt]

kk(€,0) = kk(¢[—1], £[~1]) = Ko(£) = Z, kk(¢[-1], ) = K1 () = ¢*,
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OA,B IN kk
Let £ be any field, Oap = Oag(¥).

There is a kk-triangle

(¢ @ (-1])e® L (0@ ([-1])F —= Oap

I—At 0
f‘[o /—Bt]

kk(€,0) = kk(¢[—1], £[~1]) = Ko(£) = Z, kk(¢[-1], ) = K1 () = ¢*,
kk (0, ([~1]) = K_1(¢) = 0.
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OA,B IN kk
Let £ be any field, Oap = Oag(¥).

There is a kk-triangle

(¢ @ (-1])e® L (0@ ([-1])F —= Oap

I—At 0
f‘[o /—Bt]

.

kk(¢,0) = kk(¢[—1],£[—1]) = Ko(¢) = Z, kk(£[-1],¢) = K1(¢) = ¢*,
kk(¢,¢[—1]) = K_1(¢) = 0. Hence any g € kk((¢£ & ([-1])™, (¢ & ¢[-1])")
has the form

g = ["5’ ,’\DI] with M, N € Z"™*™ and P € (£*)"™".
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph,
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A = Ag, B € Zres(E)xE°,
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A= Ag, B € Zr8(E)XE° C ¢ (ﬁ*)'eg(E)XE0
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A = Ag, B € Zres(E)XE° ¢ ¢ (¢*)res(E)XE® gych
that Ayw =0= B, , =0,
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A = Ag, B € Zres(E)XE° ¢ ¢ (¢*)res(E)XE® gych
that Ay, =0= B, w =0,C,, = 1.
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A = Ag, B € Zres(E)XE° ¢ ¢ (¢*)res(E)XE® gych
that A, =0= B, w =0,C,,» = 1. Using C define cocycle
c:7Z x E! — ¢*: set
W Zx EY s 0[Z) = [, t7Y], ¥(n,e) = c(n, e)t?me),

Consider twisted Kastura algebra
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TwISTED KATSURA ALGEBRAS
Let E be a finite graph, A = Ag, B € Zres(E)XE° ¢ ¢ (¢*)res(E)XE® gych
that A, =0= B, w =0,C,,» = 1. Using C define cocycle
c:7Z x E! — ¢*: set
W Zx EY s 0[Z) = [, t7Y], ¥(n,e) = c(n, e)t?me),
Consider twisted Kastura algebra (twisted Steinberg [ACCT22])
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TwISTED KATSURA ALGEBRAS
Let E be a finite graph, A = Ag, B € Zres(E)XE° ¢ ¢ (¢*)res(E)XE® gych
that A, =0= B, w =0,C,,» = 1. Using C define cocycle
c:7Z x E! — ¢*: set
W Zx EY s 0[Z) = [, t7Y], ¥(n,e) = c(n, e)t?me),
Consider twisted Kastura algebra (twisted Steinberg [ACCT22])
O = L(E, 0, v)
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A= Ag, B € 7ree(E)xE® ¢ ¢ (ﬁ*)'eg(’:_)x’:_0 such
that A, =0= B, w =0,C,,» = 1. Using C define cocycle
c:7Z x E! — ¢*: set
Y :Zx EY - Z] = ([t t7Y], (n,e) = c(n,e)t?(me).
Consider twisted Kastura algebra (twisted Steinberg [ACCT22])
O = L(E, 0, v)

There is a kk triangle

(¢ f-1))e® L s (¢ (-1))F — 0f 4

)
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A= Ag, B € 7ree(E)xE® ¢ ¢ (ﬁ*)'eg(’:_)x’:_0 such
that A, =0= B, w =0,C,,» = 1. Using C define cocycle
c:7Z x E! — ¢*: set
Y :Zx EY - Z] = ([t t7Y], (n,e) = c(n,e)t?(me).
Consider twisted Kastura algebra (twisted Steinberg [ACCT22])
O = L(E, 0, v)

There is a kk triangle

(¢ f-1))e® L s (¢ (-1))F — 0f 4

)

where for Cj ,, = Cl;vlv,
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TWISTED KATSURA ALGEBRAS
Let E be a finite graph, A= Ag, B € 7ree(E)xE® ¢ ¢ (ﬁ*)'eg(’:_)x’:_0 such
that A, =0= B, w =0,C,,» = 1. Using C define cocycle
c:7Z x E! — ¢*: set
Y :Zx EY - Z] = ([t t7Y], (n,e) = c(n,e)t?(me).
Consider twisted Kastura algebra (twisted Steinberg [ACCT22])
O = L(E, 0, v)

There is a kk triangle

(¢ f-1))e® L s (¢ (-1))F — 0f 4

)

where for Cj ,, = CV;VIV, we have
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TWwISTED KATSURA ALGEBRAS
Let E be a finite graph, A= Ag, B € 7ree(E)xE® ¢ ¢ (ﬁ*)'eg(E)XE0 such
that A, =0= B, w =0,C,,» = 1. Using C define cocycle
c:7Z x E! — ¢*: set
Y :Zx EY - Z] = ([t t7Y], (n,e) = c(n,e)t?(me).
Consider twisted Kastura algebra (twisted Steinberg [ACCT22])
O = L(E, 0, v)

There is a kk triangle

(¢ f-1))e® L s (¢ (-1))F — 0f 4

)

where for Cj ,, = CV;VIV, we have
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TWISTED KATSURA ALGEBRAS, CONTINUED
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TWISTED KATSURA ALGEBRAS, CONTINUED

) If¢ C C and (A, B) is KSPI, then O g is SPI.
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TWISTED KATSURA ALGEBRAS, CONTINUED

) If¢ C C and (A, B) is KSPI, then O g is SPI.(Use [ACC*22, CEP™]).
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TWISTED KATSURA ALGEBRAS, CONTINUED

) If¢ C C and (A, B) is KSPI, then O g is SPI.(Use [ACC*22, CEP™]).
i) If n>1 and R is an algebra such that there is a kk-triangle

(Lo -1))" > ®-1])"—R
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TWISTED KATSURA ALGEBRAS, CONTINUED

) If¢ C C and (A, B) is KSPI, then O g is SPI.(Use [ACC*22, CEP™]).
i) If n>1 and R is an algebra such that there is a kk-triangle

(Lo -1))" > ®-1])"—R

then there exist N > n, A, B € My(Z),
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TWISTED KATSURA ALGEBRAS, CONTINUED

) If¢ C C and (A, B) is KSPI, then O g is SPI.(Use [ACC*22, CEP™]).
i) If n>1 and R is an algebra such that there is a kk-triangle

(Lo -1))" > ®-1])"—R

then there exist N > n, A, B € Myn(Z), A> 0,
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TWISTED KATSURA ALGEBRAS, CONTINUED

) If¢ C C and (A, B) is KSPI, then O g is SPI.(Use [ACC*22, CEP™]).
i) If n>1 and R is an algebra such that there is a kk-triangle

(Lo -1))" > ®-1])"—R

then there exist N > n, A, B € My(Z), A> 0, C € My(¢*) such that
(A, B) is KSPI

v
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TWISTED KATSURA ALGEBRAS, CONTINUED

) If¢ C C and (A, B) is KSPI, then O g is SPI.(Use [ACC*22, CEP™]).
i) If n>1 and R is an algebra such that there is a kk-triangle

(Lo -1))" > ®-1])"—R

then there exist N > n, A, B € My(Z), A> 0, C € My(¢*) such that
(A, B) is KSPI and OE,B = R in kk.

v
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