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Abstract Let A be a unital C*-algebra and for each n € N let M, be the n X n matrix algebra over
C. In this paper we shall give a necessary and sufficient condition that there is a unital C*-algebra B
satisfying A % B but for which A ® M,, 2 B ® M, for some n € N\ {1}. Also, we shall give some
examples of unital C*-algebras satisfying the above property.
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1. Introduction

Let A be a unital C*-algebra and for each n € N let M,, be the n x n matrix algebra
over C. Let M,(A) be the n x n matrix algebra over A and we identify M, (A) with
AR M,.

In [13], Plastiras gave an example of a pair of unital C*-algebras A and B satis-
fying A 2 B but M3(A) = My(B). Also, in [7], Cuntz showed that O3 2% B but
M5(03) = Ms(B), where Os is the Cuntz algebra generated by three isometries with
pairwise orthogonal ranges and B = M5(0O3).

In this note, we shall give a necessary and sufficient condition that for a unital C*-
algebra A there is a unital C*-algebra B satisfying A % B but M,,(A) & M,,(B) for some
n € N\ {1}. We shall refer to these conditions as ‘property (). Also, we shall give some
examples of unital C*-algebras satisfying property ().

2. Preliminaries

Let A be a C*-algebra, M (A) its multiplier algebra and A its unitization. Let id4 be the
identity map of A and let 14 be the unit element in A if A is unital. We denote them by
id and 1 if no confusion can arise.

Let p be a projection in M (A). Then we call p a full projection in A if ApA = A (see [4]
or [5]). Let p, g be projections in A. Then p is equivalent to ¢ in A, written p ~ g, if p is
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Murray—von Neumann equivalent to ¢ in A. We denote by (p) the equivalent class of p
in A. Also, p is subordinate to ¢, written p 3 ¢, if p is equivalent to a subprojection of q.

For every n € N let {f;; }ijl be matrix units of M, and let I, be the unit element
in M,,. For any n,m € N with n < m, we regard M,, as a left corner C*-subalgebra of
M,, and I,, as a projection in M,,. Let K be the C*-algebra of all compact operators on
a countably infinite-dimensional Hilbert space. We regard M,, as a C*-subalgebra of K
for each n € N in the usual way. Let {e;;}i jez and {€;;}75_, be two families of matrix
units of K.

Lemma 2.1. Let A be a unital C*-algebra. Then the following hold.

(i) Let p, q be projections in A® K with p < g. If p is a full projection in A ® K, then
S0 is q.

(ii) Let g be a projection in A ® K. Suppose that q is full in AQK. Let p € q(A®K)q
be a full projection in q(A ® K)q. Then p is full in A ® K.

Proof. (i)

AK=(AoK)pAoK) C (AeK)q(AaK) C A®K,

so that (A®K)g(A®K) =AR®K,ie. gisfullin A@K.
(ii) We note that

9(A @ K)p(A® K)g = ¢(A®K)q
since p is full in ¢(A ® K)g. Then

(AK)p(A®K) D (AK)q(AK)p(A®K)¢g(A®K)=AxK.
Therefore, p is full in A ® K. a

For a unital C*-algebra A and each n € N, let FP,,(A) be the set of all full projections
pin AQK with p(AQK)p = M,,(A) and let FP,,(A)/~= {(p) | p € FP,,(A)}. We denote
FP,(A) and FPy(A)/~ by FP(A) and FP(A)/~, respectively.

3. A necessary and sufficient condition

Suppose that A is a unital C*-algebra with property (k). Then there is a unital C*-
algebra B satisfying A % B but M, (A) = M,(B) for some n € N\ {1}. Since A and B
are strongly Morita equivalent, by Rieffel [14, Proposition 2.1] there is a full projection
q € A®K such that B 2 ¢(A ® K)gq. Then

Mn(A) = Mn(B) = (q oY In)(A RK® Mn)(q b2y In)-

Let x be an isomorphism of M, (A) onto (¢ ® I,)(A @ K ® M,)(¢® I,) and let p; =
x(1a @ fi1).

Lemma 3.1. With the above notation, py is a full projection in A @ K ® M,,.
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Proof. Since 14 ® fi1 is fullin A® M,,, p; is fullin (¢ ® I, )(AQK ® M,)(¢® I,,).
Since ¢ ® I, is full in A ® K® M,,, by Lemma 2.1 (ii) p; is full in A®@ K® M,,. O

For any n € N let ,, be an isomorphism of K® M,, onto K with t,,, = id, the identity
map of Ko(K® M,) onto Ky(K). Let p = (ida @) (p1) € A K.

Lemma 3.2. With the above notation, p € FP(A).

Proof. Since p; is a full projection in A® K® M,, by Lemma 3.1, p is a full projection
in A® K. Also,

P(A@K)p = (ida @¢n)(p1(A@ K ® M,)p1) = p1(A K& M,)p
=x((1a® fL1)(A® M,)(14 ® f11)) = A.

Therefore, we obtain the conclusion. O

We shall show that p® I, ~¢® I, in A ® K® M,. To do this, we need lemmas.

Lemma 3.3. With the above notation, for any N € N there is a partial isometry
v € K® M,, such that

N N
= Z ejj @ In, vt = Z Yn(ej; @ In) @ fia
j=—N j=—N

v(ei; ® fr)v" = Yn(e; ® fr) ® fu fori,j=—N,...,0,...,N and k,l =1,2,...,n

Proof. Since (ego ® f11) ® f11 is a minimal projection in (K ® M,,) ® M,, ¥, (eqo ®
f11)® f11 is a minimal projection in K® M,,. Since all minimal projections are equivalent,
there is a partial isometry w € K ® M,, such that

w'w = ego ® fi1, ww* = Y (ego ® f11) ® fi1.
Let
n N
Z Z (Yn(ejo ® fr1) ® fi1)w(eo; @ fix).
k=1 :

By routine computations, we can see that v is the required partial isometry in K ® M,,.
|

Lemma 3.4. With the above notation, p @ f11 ~p1 in AQK® M,.

Proof. There are an N € N and a projection pg € AQMon11®M,, C AQK® M,, such
that po ~ p1 in A®@K® M, Since (ida ®¢n)(po) ® fi1 ~ (ida @¢n)(p1) @ fi1 = p® fu1
in A K® M,,, we have only to show that (ida ®,,)(po) ® f11 ~ po in AQK® M,,. We

write
n N

Do = E E ikl ® €5 @ fr1, where a;ji € A.
i=1ij——N
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Then, by routine computations,

n N
(1@vp(lov) = Z ikl @ v(eij ® fra)v™ = (ida @) (po) @ fi1,
kl=1ij=—N
n N N
po(1®@v)"(1®@v)po Z Z av]kl(g)ezj@fkl)( Z 6jj®fn>popo-
I=1¢,j=—N j=—N
Therefore, pg ~ (ida @) (po) ® f11 in AQK @ M,,. O

Proposition 3.5. With the above notation, p® I, ~q® I, in AQ K ® M,

Proof. By Lemma 3.4, x(1® fj;) ~ x(1® fi1) =p1 ~p® f11 ~p® fj; in AQK® M,
for j=1,2,...,n. Thusin AQ K® M,,

g1, =x(1®1,) ZX1®fJJ Zp®fjj:p®ln'

Therefore, we obtain the conclusion. O

Theorem 3.6. Let A be a unital C*-algebra. Suppose that there is a unital C*-
algebra B satisfying A % B but M, (A) = M, (B) for some n € N\ {1}. Then there are
full projections p, ¢ in A @ K with p € FP(A), ¢ ¢ FP(A) such that ¢q(A ® K)q = B,
pRI,~q®1I,in AQK® M,.

Proof. Since A and B are strongly Morita equivalent by Rieffel [14, Proposition 2.1],
there is a full projection ¢ in A ® K such that (A @ K)g = B. If ¢ € FP(4), A =
q(A®K)q = B. This is a contradiction. Thus ¢ ¢ FP(A). Furthermore, by Proposition 3.5
there is a p € FP(A) such that p® I,, ~q¢® I,, in AQK ® M,,. a

Corollary 3.7. Let A be a unital C*-algebra. Then the following conditions are equiv-
alent.

(i) There is a unital C*-algebra B satisfying A % B but M, (A) = M, (B) for some
n €N\ {1}.

(ii) There is a full projection q in A ® K with ¢ ¢ FP(A) satisfying that there is a
p € FP(A) such that p® I, ~ q® I, in AQ K® M, for somen € N\ {1}.

Proof. (i) = (ii). This is clear by Theorem 3.6.
(ii) = (i). Put B = ¢(A ® K)q. Then
BM, = (qRL)AKQM,)(q® 1) = (p@ L) AQK® M,)(p®1I,) = A® M,

since p® I, ~q® I, in AQK® M, and p € FP(A). Also, A % B. Indeed, if A = B,
¢(A®K)g = A. Thus ¢ € FP(A). This is a contradiction. Therefore, we obtain the
conclusion. |
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Corollary 3.8. Let A be a unital C*-algebra. Suppose that A has cancellation or A is
purely infinite simple and that Ko (A) is torsion free. Then A does not satisfy property (x).

Proof. Suppose that there is a unital C*-algebra B satisfying A % B but M, (A) =
M, (B) for some n € N\ {1}. Then there are full projections p,q € A®K with p € FP(A)
and ¢ ¢ FP(A) such that p®1I, ~ ¢®I, in AQK® M,, by Corollary 3.7. Hence n[p] = n|q]
in Ko(A). Since K((A) is torsion free and A has cancellation or A is purely infinite simple,
p ~ qin A® K. This is a contradiction. Therefore, we obtain the conclusion. O

4. Examples

In this section, we shall give some examples of unital C*-algebras with property ().

Let A be a unital C*-algebra. For any p € FP(A4), ((ida ®¥,)(p ® I,)) € FP,(A)/ ~
by an easy calculation. In the same way as in the proof of [8, Lemma 3.1], we see
that ((ida ®¥n)(p ® I,,)) is independent of the choices of p € FP(A) and 1, by easy
computations. Hence we can define a map p, : FP(A)/ ~— FP,(A)/ ~ by un((p)) =
((ida ®@Pn)(p @ In)).

Lemma 4.1. With the above notation, u, is surjective for any n € N.

Proof. Let ¢ € FP,,(A). Then there is an isomorphism y, of A® M, onto ¢(A®K)q.
Put p = x4(14 ® f11). Then p(A ® K)p = A and by Lemma 2.1 (ii) p is a full projection
in A® K since p is full in ¢(A ® K)g. Thus p € FP(A). Furthermore, in the same way
as in the proof of Lemma 3.4, (id ®vy,)(xq(1 ® f11) ® fj;) ~ x¢q(1 ® fj;) in A® K for
j=1,2,...,n. Hence, in AQK,

n

(1d®'(/)n p®[ Zld®'¢n Xq ®fll ®f]] ZXq ®f]]

Jj=1
Therefore, we obtain the conclusion. O

Proposition 4.2. Let A be a unital C*-algebra such that K((A) has a torsion element
x withnx =0 and kx #0 fork=1,2,...,n—1, where n € N with n > 2. Suppose that
FP(A)/~= {(14 ® ego)}. Then there are unital C*-algebras A; and Ay strongly Morita
equivalent to A such that M, (A1) 2 M, (As), M (A1) # Mp(As) fork=1,2,...,n—1.

Proof. For the z € K((A), there are [, m € N and a projection p € M;(A) such that
x=[p]—[1a® L] in Ko(A). Since nz = 0 in Ky(A), [p® I,)] = [1 @ I;ns] in Ko(A).
Thus there are k, N € N with N > [, m such that

(p®ln)@(1A®Ik®In) ~ (1A®Im®ln)@(lz4®[k®[n)
in Myyr(A) ® M, where we regard p and I,,, as projections in My (A). Thus

(p® (1) Mynyk(A)pe (1@ 1) @ M,
=((10Im@L)0(1 L ®1,)(Myik(A) @ My)(1® 1, @ 1,) © (1@ I ® I,,))
= m+k(A> ® M.
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Put A; = (p&(1&1;)) My4k(A)(p®(1®1)), A2 = Myyk(A). Then M, (A1) =2 M, (As).
Let ¢ = p®(1®1I}). Since 11, is full in My 4x(A), by Lemma 2.1 (i) ¢ is full in My, (A).
Hence by Brown [4, Corollary 2.6] A; is strongly Morita equivalent to A. Suppose that
M, (Ay) =2 M,(As) for some r € N with 1 < » < n— 1. Then by an easy computation,
(ida ®r) (g ® 1) € FP (1) (A). Since FP(A)/~= {(1 ® egp)}, by Lemma 4.1

(m+k)r

FP (k) (A)) ~= {(1 ® > ejj> }

J=0

Hence (id®y,)(¢®1I.) ~1® Zgrzark)r ej; in A ® K. Since v, is the identity map of
Ko(K® M,) onto Ko(K), r[g] = (m+ k)r[la] in Ko(A). Hence rz = 0 in Ky(A). This is
a contradiction. Therefore, we obtain the conclusion. ([l

The Cuntz algebra Os satisfies the assumptions of Proposition 4.2 since Ky(O3) =
Z/2Z and FP(O3)/ ~= {(1 ® ego)} by [8, Corollary 4.6] and [9, Corollary 15]. We shall
give an example of a simple unital C'*-algebra with cancellation satisfying the assumptions
of Proposition 4.2.

For a C*-algebra C' we denote by Aut(C') the group of all automorphisms of C' and by
sr(C) its stable rank.

Let 6 be a non-quadratic irrational number in (0,1) and let Z + Z6 be the ordered
group with the usual total ordering. Let D be the group of all rational numbers and let
G = (Z+76)®D be the ordered group with the strict ordering from the first coordinate.
We denote by G4 its positive cone and we choose an order unit u € G by u = (1,0).
Then by routine calculations, we can see that (G, G4, u) is a simple dimension group by
Blackadar [2, Theorem 7.4.1]. Let C be a unital AF-algebra corresponding to (G, G4, u).
Let « be an automorphism of C such that the automorphism «, of Ky(C) is defined by
ay(a,b) = (a, —2b) for any (a,b) € Ko(C). Let A = C X, Z. Then in the same way as in
Blackadar [2, 10.11.2], we can see that A is a simple unital stably finite C*-algebra with
its scaled ordered group as follows:

(Z + 26) & Z/3Z, {(a,b) € (Z + Z0) & Z/3Z|a > 0} U {(0,0)}, (1,0)).

Example 4.3. Let A be as above. Then A has cancellation and satisfies the assump-
tions of Proposition 4.2. Thus there are unital C*-algebras A; and As strongly Morita
equivalent to A such that M5(A41) & M5(As), Mi(A1) % M (As) for k =1,2.

In fact, let (a,[b]) be any positive element in (Z + Z6) @ Z/3Z, where a € Z + Z0
with @ > 0 and [b] is an equivalence class in Z/3Z of b € Z with 0 < b < 2. Then by
the Pimsner—Voiculescu exact sequence, there is a projection ¢ in some M, (C) such that
l[q] = (a,[b]) in Ko(A). Since C has cancellation, by the definition of the ordering of
Ky(C), there is a projection p in M, (C) such that p < g and [p] € (Z+7Z0) D0 C Ko(C).
Since ¢M,,(A)q is simple, p is full in ¢M,(A)q.

The conjecture in Blackadar [1, Remark A7] has been proved by Blackadar. This we can
obtain that sr(gM,,(A)q) < st(pM,(A)p). Also since a.([p]) = [p] and C has cancellation,
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there is a unitary element w € M,,(C) such that a(p) = w*pw. Hence

st(gM,,(A)g) < st(pMp(A)p) = st(pMn(C)p X ad(w)o(awida, ) L)
<sr(pMp(C)p) +1=2.

Thus by Blackadar [1, Theorem A1l], A has cancellation. Since € is non-quadratic, by Shen
[15, Theorem 2.1] the identity map of Z+Z# is the unique order-preserving automorphism
of Z + Z6. Thus for any 5 € Aut(A ® K) there is an automorphism o of Z/3Z such that
By = idz+zg $o on Ko(A & K) = (Z + ZQ) ©® Z/?)Z Hence ﬂ*([l & 600]) = (1,0’(0)) =
(1,0) = [l ® ego] in Ko(A®K). Since A has cancellation, 5(1 ® egg) ~ 1 ® egp in A® K.
Therefore, FP(A)/ ~= {(1 ® egg)} since FP(A)/ ~= {(B(1 @ epp)) | 8 € Aut(4A @ K)}
by [8, Theorem 4.5].

Next we shall give an example of a unital C*-algebra A with property (*) whose Ky(A)
is torsion free.

Let C™ be the topological space of m-tuples of complex numbers and let S?™~! be
the (2m — 1)-dimensional unit sphere of C™. Let C(S?™~!) be the C*-algebra of all
complex-valued continuous functions on S$*™~'. Then Ko(C(S*™™ 1)) = Z[lo(gm—1)]
and K;(C(S?*™~1)) = Z[v], where v is a unitary element in M,,(C(S?*™~1)). In the
same way as in Clarke [6], we shall define the Toeplitz algebra 7(5%™~1) as follows: let
Ext(C(S*™71)) be the group of all stable strong equivalence classes of unital exten-
sions of C(S?™~1) by K. Since there is the isomorphism v of Ext(C(S?™~!)) onto
Hom(K1(C(S?™71)),Z) = Z defined in Brown [3, Theorem] or Blackadar [2, 16.3.2], we
define a unital extension 7 as y([7])([v]) = 1, where [7] is the stable strong equivalence
class in Ext(C(S?™~1)) of 7. We may assume that 7 is essential by Blackadar [2, Propo-
sition 15.6.5]. Let 7(S?™~1) be the pull-back of (C(S?™~1), M(K)) along 7 and the
quotient map of M(K) onto M(K)/K. We regard K as a C*-subalgebra of 7(S?™~1).
Then Ko(7(5?™71)) 22 Z.

Example 4.4. With the above notation, suppose that m > 3. Then there is a unital
C*-algebra B satisfying M,,—1(7(S*™71)) 2 B but Ma,,_2(7(S*™~1)) = My(B).
In fact, since v([7])([v*]) = —[ego] in Ko(K), by the definition of v([7]),
1®1I,, 0 1®I, 0 .
0 0 = ~lewl

v V|-

0 0

in Ko(K), where V is a unitary element in Ma,, (7(5?™~1)) with

v 0

(r®idin,)(V) = |0

and where 7 is the homomorphism of 7(5%™~1) onto C(S?™~1) associated with 7. Hence

(1-e00) @ fui+X 1@ f; 0
0 0

1®1n O

V*
0 0

|4
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in Ky(K). Since K has cancellation, there is a unitary element R in Ma,,(K) such that

(1-%00) @ fu1 +2, 1@ f5; O
0 0

1®1, O

R*V*
0 0

VR =

Thus
(1.,.(527%1) — 6700) ®IL,_q1~ 17.(527,L71) ®I,_1 in Mm(T(Szm_l)),

where we regard I,,,_; as the unit element in M,,_;(7(S?™~1)). Let p = (1—250) D L2 €
My, —1(7(S?™~1)). Then
p®p=(1-20) @ In—2®(1-20) S Im—2~ (1—200) & Im—3 ® (1 —€00) ® I;m—1
~(1-200) ® L3 ®1®0 L1 = (1 —200) © L1 ® L2
~Tpo1 @ Iy
in Moy, _o(7(S?™~1)). Thus
PMo 1 (T(SP1))p @ Mo = (p & p) Moy (7(S™" 1)) (p @ ) 2 Mo —2(7(5°" 7).

Put B = pM,,_1(7(S*™ 1))p. Then My(B) = My, 2(7(S?™~1)). We shall prove
that B % M,,_1(7(S?*™~1)). By Phillips and Raeburn [12, Remark 2.23], the Picard
group of C(S?™~1), Pic(C(§*m~1)), is isomorphic to the semi-direct product group
H?(8?m~1 7) x s Homeo(S?™~1), where Homeo(S5?™~1) is the group of all homeomor-
phisms on S?™~! and it acts on H2(S?™~! Z) in the natural way. Since H*(S*™~1,Z) =
0 by Massey [11, Theorem 2.14], Pic(C(S?™~1)) = Homeo(S?™~1). Thus, by [8, Theo-
rem 4.5], FP(C(S?™71))/ ~= {(1 ® ego)}. Since (7 ® idg)(q) € FP(C(S?*™~1)) for any
q € FP(r(S?™7 1), (r ®1d)(q) ~ lo(szm-1) ® ego in C(S?™~ ') ® K. Hence, by [10,
Lemma 4.1],

FP(r(S2" 1))/~
c {(q) | ¢ is a projection in 7(S?™ 1) ® K with (7 ®id)(¢) = 1 ® ego}-

By [10, Theorem 2.1], for every projection ¢ € 7(5*™ 1) @ K with (7 ® id)(¢q) = 1 ® ego,
q(7(S?" 1 @K)q = 7(5?™~1). Furthermore, since 7 is essential, ¢ is full in 7(S?™ 1) ®@K.
Thus

FP(7(8*"71))/ ~
={(q) | ¢ is a projection in 7(S*™ ') ® K with (7 ®1id)(¢) = 1 ® ego}.

Hence, by an easy computation, we can see that

FP(r(S?™ 1))/ ~= {((1 - Z:e”> ® 600>
1o+ Yo m)

Jj=1

nENU{O}}

nGN}.
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Moreover, by Lemma 4.1,

FP,, 1 (7(S*™ 1))/ ~= {((1 - :)”) ® :—j 6kk>

’ m—2 n 2m—3
<1®Zekk+zejj® Z ekk)
k=0 j=1

k=m—1

neNU{O}}

U

—

nEN}.

Since M,,_1(7(S?™~1)) is finite by Blackadar [2, 6.10.1], (p) ¢ FP,,_1(7(S*™71))/ ~.
Therefore, B % M,,_1(7(S*™~1)).

Finally, we shall give an example of a unital C*-algebra A without property (*) whose
Ky(A) has a torsion element.

For every k € N\ {1} let 7 be an essential unital extension of C(S!) by K with
Y([m])([v]) = k. Let Ej be the pull-back of (C(S'), M(K)) along 75 and the quotient
map of M(K) onto M(K)/K. Then Ko(Ey) = Z ® Z/kZ and, in the same way as in
Example 4.4, we can see that

FP(Ey)/~= {(p) | p is a projection in Ej ® K with (7 ® id)(p) = Le(s1) ® eoo},

where 7 is the homomorphism of Ej onto C(S1) associated with 7.

Example 4.5. With the above notation, Ej does not satisfy property (x).

In fact, by Corollary 3.7 it suffices to show that for any projection g € Fy @K satisfying
that there is a projection p € FP(Ey) with p® I, ~ ¢ ® I, in Fy ® K® M, for some
n € N\ {1}, ¢ € FP(FE}%). Suppose that ¢ is such a projection. Then nm.([q]) = n[1] in
Ko(C(S1)). Since Ko(C(S')) 22 Z and C(S') has cancellation, (7 ® idg)(q) ~ 1 ® ego in
C(S') ® K. Thus, by [10, Lemma 4.1], there is a projection gy € Ey ® K such that go ~ ¢
in B, ® K and (7 ®id)(go) = 1 ® eqo. Therefore, ¢ € FP(E}).

Acknowledgements. 1 thank Professor M. Nagisa for bringing my attention to a
result of Plastiras, and Professor H. Osaka for some helpful discussions about stable
ranks. I also thank the referee for a number of valuable comments and suggestions for
improvement of the manuscript.

References

1. B. BLACKADAR, A stable cancellation theorem from simple C™*-algebras, Proc. Lond.
Math. Soc. 47 (1983), 303-305.

2. B. BLACKADAR, K-theory for operator algebras, 2nd edn, MSRI Publication 5 (Cambridge
University Press, 1998).

3. L. G. BROWN, Operator algebras and algebraic K-theory, Bull. Am. Math. Soc. 81 (1975),
1119-1121.

4. L. G. BROWN, Stable isomorphism of hereditary subalgebras of C*-algebras, Pac. J.
Math. 71 (1977), 349-363.

5. L. G. BRowN, P. GREEN AND M. A. RIEFFEL, Stable isomorphism and strong Morita
equivalence of C*-algebras, Pac. J. Math. 71 (1977), 349-363.

https://doi.org/10.1017/5001309150200024X Published online by Cambridge University Press


https://doi.org/10.1017/S001309150200024X

668

10.

11.
12.

13.

14.

15.

K. Kodaka

N. P. CLARKE, A finite but not stably finite C*-algebra, Proc. Am. Math. Soc. 96 (1986),
85-88.

J. CuNTz, K-theory for certain C*-algebras, Ann. Math. 113 (1981), 181-197.

K. KobpAkA, Full projections, equivalence bimodules and automorphisms of stable alge-
bras of unital C*-algebras, J. Operat. Theory 37 (1997), 357-369.

K. KoDpAKA, Picard groups of irrational rotation C*-algebras, J. Lond. Math. Soc. 56
(1997), 179-188.

K. KopAKA, A lifting problem of full projections in stable algebras of separable unital
nuclear C'*-algebras to their unital extensions, preprint, 2001.

W. S. MasseY, Homology and cohomology theory (Marcel Dekker, New York, 1978).

J. PHILLIPS AND I. RAEBURN, Automorphisms of C*-algebras and second Cech cohomol-
ogy, Indiana Univ. Math. J. 29 (1980), 799-822.

J. PLASTIRAS, C*-algebras isomorphic after tensoring, Proc. Am. Math. Soc. 66 (1977),
276-278.

M. A. RIEFFEL, C*-algebras associated with irrational rotations, Pac. J. Math. 93 (1981),
415-429.

C. L. SHEN, A note on the automorphism groups of simple dimension groups, Pac. J.
Math. 89 (1980), 199-207.

https://doi.org/10.1017/5001309150200024X Published online by Cambridge University Press


https://doi.org/10.1017/S001309150200024X

