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1. B

CHARERIHLTHIEEKTUBHEIWFIERERAL. Tk

 AHRRAOME~OEHEB<ET.

(A,G,a) BCxH¥ERETE. T2bbalkBFav 7 } BG
25 CHUBADHDRNBAN(A)AORES L AN TH S, 1%
moa=Be-n%dn(A) Lo o -BEMRERBNELET LI %,
TAbHEWkHER (n(A)” ,G,B) 5B LITADKRBLET 3.
MBEORDE. COEI Tk CHRRH MR, (LT XREME
TREEI=F Y —KEEHI N ERRARNTRZI W, ) CREES
EHTIEEMERERLS. cots, YEBMBERRIS. Tbb.
KOESTADCHERAANELET 5. HEOCHERR iz LT
OoR=RTHELINR(A) Db (A) EAD HFNOMELET
5, D&, (A FI2RRalz@EIW-AEERMBE. 2k Cx-
H¥ER (A.G,a) CHEIEBW-H¥REMEI. chbid. BER
EERLZVEALEBT A% HIE. b1 5 P ERE L enveloping
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von Neumann algebra iz #fj53 % . H#MI% enveloping von Neumann
algebra JADHRFNAXx TH D0, BEALA(A) BAXX Oz
MELTHEENS,

aDBEEa* BHHAX REATE. ax(L1(G)ANDAX TD )
VARDOWTOMBEM, &, a¥ IM, CREKIFRATI.
LdtoT. BBEEa** 25 E%Kiﬂt‘nbﬁ‘} v ) 4w
CAM/(MY® (= M)Az FERTH) . MiER (A)” & *f
Biend, 2ok LTEERT HEWD ¥R BRENS.

BEWxHEREEERIRILZEEBLYEEbh B0, WYY
Blehrobif k3, |

Bll. (C(H),G,a) RH#IWEWFHERE (B(H),G,a¥
THd. B¥LL. aBR Vv —RI7TACHERICEATI»S,

Bi2. A2CGOEBH. sk —NHEETE L.
(Co(G),G,A) IS EEBWxA%2RE (L7(G,r),G,1) T
. ZERL. aX(L1(G,u))(ANIIET 2EBDOBER x b E 8
THY. LiedoT. EROERAM, BL1(G,u AETH 5.

WEWHAHERERA LI, IR & BOES3 bhur C s
ARBUIHARRAOMBELHATIZ L TH 5. HRHOXMEL L
T ZDEIBHARMAEAS EBOTHIFREEKRL. 71> /4
e VREEBHAMALLTRWAEWEWSI CEdhd, LbLhdth,
— IR EEFRRARAN EBV TR -BELTRECIEL. 27



a¥k 2o [WHEHBTCRZVWEDIZWAWLWARKREMZ I LIEZ D,
QxR T B AN QERTXTH 6% 5 CrEaRECEE
HITOELRCHEEZREOMEDD L TCRBEYTRTWEITH S,
e EBOMIZEWLT(M) =Axe 25 FOMHB LTS LecC
THIH. eBMEBVWTROTHErbax do -FEKETLTwH ¥
DCEMIEHAGZLRTER W, LiL. GHITRII VT b %
b~y P NESEMAK ) (KRGO Y87 b b 5w AR &
CREA) TERERIAN QCrEARKBIRIMEIEHLRAING, 20
EIRBRAM EBWTASBIFrLIEAEE CAMERBTS
5. FLTMEB2AU7 Y - A7 REELTBETHS .
ARBUAEFTRRMARBAXX ZBWT/ VAR KTAEREEREC
ELESTHAI. Pl a2 —BEY. SEXOEBREARTH M
BAELES. ax ito FEBTEEWET S, COLESHALS
WTo-FTHATRZVY. TL2bbAXDAXZEIT 50 FHAAT L many
to many TH 3. EH. {yl (0,y)€T} =(M)°, &, (x,y)€T

Boxye (M) Z6Ex=0THob, Led>T. a¥*| B, ax|C

DEBMIEARE THENSs, SckBLE. 60C8c, §:CTTHB.

(e,0)€ 8¢, (6,00 TThHd. LEdtoT. 6. ZTTHh5,
CHBAILBH A RSB WL L2540 d LTCEBRERR Y
ahEnsy %»~I'u’JE¢: L&J. Hille-Yoshida DEHIZ L > T&kD 2

DR+ AFRBTH S,
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vaéD(d), VAER, (1 +ad)@Fe2|al,

(1+38)D(8) HARBWT/ VAalcBLTRETH 5,
(ZZT. D ISHDEEHTHS. )
XEEBri2LoTn (AIRBWT/ VAR HERL2E DL
AR TV, bBAA /NALKTIRERIN b BHEHRER
POEENERTHE. DL RHHNEMBED R b Cr R
Bild72v - 742 RECBIIRER. Ddwiildnkono-5H
WEMELL /N ACHTIHER 2R LR EHEETHE. HEW
NERERATIEIRET. chbizonTOWL 2hDHEI

B2 OoBFBICERD I ENTE S,
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2. Universal W*-dynamical systems

Let (A, G, o) be a C*-dynamical system. A representation

T is said to be G-covariant if it induces a o-weakly continuous

action B8 on 7w(A)"  such that Bom = ToBR .

Theorem 2.1([5, Theorem 1]1). Let (A, G, a) be a

C*-dynamical system where G 1is a locally compact group.
Then there exist a W*-dynamical system (M, G, &) and a

*-jisomorphism j of A into M satisfying the following:

- statements, unique up to equivalence:

(i) 3j(A) is weakly dense in M

-s

(i1) Jouy = 6t°j for all t & G ; and

(iii) 4if m 1is a G-covariant representation of A , then
there exists a normal *-homomorphism 7 of M onto w(A)" such
that #.j = 7 and BioT = Tof, for all t & G .

Proof. Let M, denote the set of those ¢ & A* that
G > tw» ¢°at is uniformly continuous; then the polar M,° of
My, in A** is a closed a**-invariant ideal of A** and M, is
isomorphic to the predual of the von Neumann algebra A**/M_° ,
denoted by M . Moreover there is an action a@ on M such that
&toj = joa** for all t & G , where 3j . denotes the canonical
*-homomorphism of A** onto M . By the definition of M, , &
strongly acts on M, and so O-weakly acts on M . On the other
hand,'since {boa(f) | £ & L1(G) ’ ¢‘e A*} is norm-dense in M,

and O(A*, A)-dense in A* , j|A is injective and further
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&to(le) = (j|A)°at for all t € G .
Let m, N and B be as in the theorem; then, since B
- strongly acts on N, , we have N,,m<M, and so ker m**>M,° ,
~where -m** denotes the canonical mcrphism of A** onto N
associated with 7w . There is therefofe the normal *-homomor-
phism T of M onto N such that Tej = jon** , so that .

BtoT—r = ﬁo&

£ clearly. We thus complete the proof of the theorem.

For brevity, we call the W*-dynamical system (M, G, a)

constructed above the universal W*-dynamical system associated

with (A, G, o) .

Proposition 2.2([5, Proposition 2]). Let (A, G, a) be a
C*-dynamical system where G is iocally compact abelian or
compact. Let (M, G, a) Dbe the universal W¥-dynamical system

associated with (A, G, a) .

If G is abelian, then Aa(K) = Au(K)** , as Banach spaces,
and
MY (K) = N A%Y(K + V)
) v
for any compact subset K of the dual é of G , where the bar
means O-weak closure and V runs over all compact neighbourhoods

of 0 in G .

If G 1is compact, then for any finite subset X of G

MY (K) = A%(K) = A%(R)** .

Proof. Assume that G is abelian, and let K be a compact
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A

subset of G . For a compact neighbourhood V- of 0 in G ,
take a function £ e L1(G) .such that the support of the Fourier

transform f is contained in K + V and f(y) = 1 .on some

neighbourhood of K . Then we have

M*(K) € a(f)M c a(F)A < A%K + V) < MM (K + V) .

since N M*(X + v) = M*(K) , we have M%*(K) =N a%K + v) .
v k v
Next we show that A%(K) = a%(K)** . 1Identify A%(K)**

with the o(A**, A*)-closure of AQ(K) ; then the norm-closure B

of kﬁAa(K')** is a C*-subalgebra of A** , where Kf runs over
all compact subsets of é . The second adjoint action a** uni-
formly continuously acts on AQ(K')** and hence strongly contin-
uously acts on B . Moreover (a**|B)(f) = a(f)**|B for any

. f e L1(G) with Supp E compact. Therefore 3j in Theorem 1 is

injective on B . Since B 1is a C*-algebra, j|B is isometric.
Since the unit ball of Aa(K)** is o(A**, A*)-compact, its image
under j is o-weakly compact and hence o-weakly closed. There-

fore j(Aa(K)**) is o-weakly closed and hence coincides with

2%(x) .
When G 1is compact, use the projection
[} dim y Tr yE1 a,dt onto M*(K) , instead of a(f) . Then we

Y€K
can obtain the conclusion in the proposition analogously.

"When G is abelian, the following was proved by Bratteli
and Kishimoto [1] in a different form, however its proof is much

simpler than them.
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Lemma 2.3([5, Lemma 3]). Let G be a locally compact group
and o an action of G on a C*-algebra A . Let (M, G, a) be
the universal W*-dynamical system associated with (A, G, a)
and we may regard AcCM .

Let 6§ be a *-derivation in A commuting with a .

Assume that (1+8§)D(8§) are o-weakly dense in M and
[(1+)x8)(a)]| 2 ||a]] for any a & D(§) and X & R .

Then § generates a strongly continuous one-parameter group
of *-automorphisms of A .

In particular, if § generates a o-weakly continuous
one-parameter group of *-automorphisms of M , then the conclu-

sion holds.

Proof. It suffices to show that (12§)D(§) are uniformly
dense in A . Since § is uniformly closable in A , we may
assume that § is uniformly closed in A and commutes with o .

If ¢ € A* and ¢o(1+48) = 0 , then we have
¢oa(f)o(1+6) = ¢o(1+6)od(f) =0

for any f & L'(G) . Since ¢oa(f) € M, and (1+6)D(§) is
o-weakly dense in M , we have ¢oa(f) = 0 for any f e L1(G) ,
and hence ¢ = 0 . Thus (1+8)D(8§) 1is uniformly dense in A

and also is (1-8)D(8) similarly.

The following has been proved in [2] originally but is an

immediate consequence of Lemma 2.3.



121

Corollary 2.4. ({2, Theorem 1.4]) Let G be a compact

abelian group and & an action of G on a C*-algebra A . Let
be a closed *-derivation in A commuting with ¢ .

If D(§)>A* , then § 1is a generator.

Proof. Let (M, G, «) be the universal W¥-dynamical system
associated with (A, G, &) . Since 5|Aq is an everywhere
defined derivation in A% , there is a self-adjoint element
h e ;;-z M® such that & (a) = i[h, a] for all a e A® . Denote
by sih the *-derivation on M implemented by ih ; then
(5_5ih)lAa = 0 and §-64y, commutes with ¢ . Hence §-85n is
o-weakly closable because ¢o(5—61h) = 0 for all normal G-invar-
iant state ¢ on M . Let &' denote the O-weak closure of
6—6ih , so that &' commutes with o and 6'|MOL =0 . It
therefore follows that ¢§' is a generator in M and the O-weak

closure of § 1is a generator also. Consequently, by Lemma 2.3,

§ 1is a generator in A .

Recall that, in a C*-dynamical system (A, G, &) , a state ¢
on A 1is said to be G-centrally ergodic if
ﬂ¢(A)"nn¢(A)'ﬂUg‘ = €1 , where {ﬂ¢, U¢} denotes the G-covariant

representation associated with ¢ .

Lemma 2.5([5, Lemma 5]). Let & be an action of a compact
group G on a separable C*-algebra A and let § be a closed

*-derivation in A  commuting with o and satisfying D(6):>Aa .
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Assume that, for any G-centrally ergodic state on A , )
generates a 6-weakly continuous one-parameter group in the asso-
ciated representation.

Then & generates a strongly continuous one-parameter group

of *-automorphisms of A .

. Proof. Let (M, G, @) be the universal W*—dynamical.
system associated with (A, G, @) . Let Za be the fixed point
algebra of the center of M , and e a nonzero projection of
z% . Then there is a normal state ¢ on M with <e; 6> # 0 .
f¢oatdt is a G-invariant normal state on M and
<e, j¢°qtdt> = <e, ¢> # 0 . Therefore, by Zorn's lemma, there
exists a family (¢1) ‘of G-invariant states on A such that the

sum of the support projections of‘ T is the identity, so that

0
1
M =~ ® w¢ (A)" . On the other hand, as seen in the proof of
1
Corollary 4, (5—5ih)|M“ = 0 for some h ¢ M , and hence we have
E{z“ = 0 , where § denotes the g-weak closure of § in M .

Let ¢ be a G-invariant state on A . We shall show that

v

"ﬂ¢((1+A6)(a))” Hﬂ¢(a)” for any a € D(§) and A & R, and

w¢((116)D(6)) are o-weakly dense in- w¢(A)" . Then it follows
from the above discussion that [[(1+X8)(a)|| z |a]| for any
a e D(§) and XA € R, and (1+£§)D(§) are og-weakly dense in M ,
which imply, by Lemma 2.3, that § 1is a generator inv A .

We may assume without loss of generality that A has an
identity.

Let wu bé a subcentral measure associated with
T (A)"Am

(A)V\Ug' , where (m _, U¢) denotes the G-covariant

¢ ¢ ¢

- 10 -
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representation associated with ¢ . u 1is supported by the set

of G-invariant states on A and, since A 1is separable,

(]
T, = J du(y)m

¢ v !

where (ﬂw, Uw, H ) denotes the G-covariant representation

Y

associated with G-invariant state . Moreover, up-almost all ¢

are G-centrally ergodic. For,

®
" ' Sy _ ' dyn _
(ﬂ¢(A) ﬂﬂ¢(A)/WUG )' o= (ﬂ¢(A) UW¢(A)UUG) = J du(w)B(Hw) '
® o _ (® v
ﬂ¢(A)' = J du(w)ﬂw(A)' and Ug = f du(tb)Ut '
and hence (ﬂw(A)'Unw(A)UUg)" = BO#w) for p-almost all ¢ , that

is, 7w, (A)Y"nn (A)V\Ug' = C1 for p-almost all ¢ .

U] U]
By the assumption, for py-almost all ¢ ,

Hﬂw((1+A6)(a))H 2 unw(a)” for all a € D(6§) and X & R

and 7w,((1x8)D(8)) are o-weakly dense in 1,6 {(A)" . Therefore,

U] U]
for all a &€ D() and X € R , we have

"n¢((1+kd)(a))” = ess sup Hﬂw((1+A6)(a))” z ess sup ”ﬂw(a)”
= ”de)(a)”
Assume that <ﬂ¢((1+§)D(§)), f> = 0 for a normal form f
®
on ﬂ¢(A)" . f 1is decomposable with f = J du(p)f(y) . For any
a e D(§) and =z e 7% , we have z(1+8)(a) = (1+8)(za) . There-

e T (Z(x) ’

fore, for any a € D(§) and 2z = (z(w))w o

Jdu(w)Z(w)<ﬂw((1+6)(a)), t(w)> = <zn¢((1+5)(a)), £> =0 .

Since 7. (2%) = 7. (A)"AT (A)'nug' « 17(n) ,

¢ ¢ ¢

- 11 =
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<nw((1+5)(a)), f(y)> = 0 for p-almost all ., but, since §

has a separable core, <7 ((1+8)D(8)), £(y)> = 0. for palmost

Y
all ¢ . Hence f(y) = 0 for p-almost all ¢y, and so £ = 0 .
Therefore it follows that ﬂ¢((1+6)D(6)) is "g-weakly dense in

n¢(A)" and also is ﬂ¢((1—6)D(6)) . We thus complete the proof

of the theorem.

Let ¢ be a G—céntrally ergodic state on A . Let ¢ be a
compact space such that C(Q) is isomorphic to the C*-algebra of
those elements x of the center of ﬂ¢(A)" such that t & X
is norm-continuous; then, since ¢ induces the measure on ¢
whose support is ¢ , the center of n¢(A)" is isomorphic to
Lm(Q) . Moreover, G acts on Q contihuously and ergodically,
and hence an orbit 'Gw 1is compact, so that Gw =0 . If H is
the stabilizer of  , then § is homeomorphic-to G/H as left
translations. Therefore it follows from the imprimitivity theo-
rem [7, Theorem 10.5] that the W*¥-dynamical system associated

with ¢ is equivalent to an induced system.

This discussion and Lemma 2.5 imply the following.

Theorem 2.6([5, Theorem 6]). Let @ Dbe an action of a

compact group G on a C*-algebra A and let § be a closed
*-derivation in A commuting with @ .,
If A is of type I and separable, and D(5)2>Aa , then ¢

is a generator.

Proof. By Lemma 5 it suffices to show that any O-weakly

- 12 -
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closed *-derivation &' in.a von Neumann algebra M commuting
with o is a generator in M if M 1is of type I, o ergodi-
cally acts on the center %z of M and &'|M* =0 .

Since o ergodically acts on 2 , it follows that
7z ~ L”(G/H) and o acts on LY(G/H) as lgft translations for
some closed subgroup H of G . By the imprimitivity theorem
{7, Theorem 10.5] we have {M, a} = Indg{N, R} for some type I
factor N and action B of H on N , and so we may assume
that M = (N®L”(G))P®® and o = 181 , where p_f(u) = f(us) and
AeE(u) = £(t"'s) for £eL°(G) , seH and t, ue G, and )
dénotes the trivial action of G on N .

We shall show that there exists an increasing directed fami-
ly (el) of B-invariant finite dimensional projections of N
which strongly converges to the identity. Denote by U the set
of those u € N that there is an element s € H such that
uxu* = Bs(x) for all x € N ; then U 'is a group of unitaries,
because uu* = 65(1) = 1 and 1 = uu*uu* = Bs(u*u) . Moreover
U 1is strongly compact and hence is a topological group. 1In
fact, the function u» uxu* 1is weakly continuous on the unit
‘ball of N 'for any x of rank 1 and hence for any compact
operator x , i.e., the function uw&» usu* from the unit béll of
N into the space of weakly continuous linear mappings in N is
continuous with respect to the weak topology on the unit_ball of
N and the topology of pointwise weak convergence in thé *-subal-

gebra of all compact operators. B8 is compact with respect to

H
the topology of poinwise weak convergence in N and the topology

of pointwise weak convergence in the *-subalgebra of all cbmpact

- 13 -
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operators. Therefore U = {u | ueux GBH} is weakly compact--and
hence strongly chpact, because the weak topology and strong to-
pology on the group of unitaries‘coincide. The strongly continu-
ous unitary representation u » u of the compact group U can

bé decomposed in irreducible (finite dimensional) representations

and therefore there is an orthogonal family (eé) of finite di-

'
K

mensional projectionsbof N such that u = jue and ueéu* = eé
for all u € U . There is thus an increasing directed family

(e.) of PB-invariant finite dimensional projections of N which

1
strongly converges to the identity.

Now, since e1®1 e M , the restriction 5'|(61®1)M(81®1)
is a O-weakly closed *-derivation in (ei@1)M(e1®1) satisfying
the same properties as 6' . Since Bs®ps and oy coﬁmute,
((el®1)M(e1®1))w(Y) = (elNeIGLm(G)A(Y)) M for any Y € é and
so they are finite dimensional. It thereforeyfollows that
6'|(e1@1)M(e1®1) is a generator in (e ®1)M(e ®1) , so that
(1+A6')((e181)D(G')(e1®1)) = (e ®1)M(e ®1) and
N(1+A8") ()| 2 [|x]l for any x e (e ®1)D(8')(e ®1) and
A & R\{0} . Since (e ®1)M(e 81) 1is a weakly dense *-subalge-
bra of M , it follows from the o0-weak closability of §' and
the Kaplansky's density theorem that (1+A8')D(§') = M and
N(1+x8") (x)|| =z llxll for any x € D(S8') and X & R\{0} , so that
8§' is a generator in M . We thus complete the broof of the

theorem.

Let (A, G, @) Dbe a C*¥-dynamical system, provided that G

is abelian or compact. Let 7 be a G-covariant representation

- 14 -
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of A such that Bo7m = m.a , and denote w(A)" by N . Let AL

and NF denote the union of spectral subspaces AQ(K) and

NB(K) » respectively, where K 1is a compact subset of G if G
is abelian, and a finite subset of G if G. is compact. : The
following theorem is an immediate consequence of Theorem 2.1 and

Proposition 2.2.

Theorem 2.7([4, Theorem 1]}). Let (A, G, a) be a

C*-dynamical system, provided that G is abelian or comact. Let
m be a G-covariant representation.
- Let & be a *-derivation in A  which is bounded on each
spectral subspace Aa(K) ywhere K is comapct or finite.
If ‘G is abelian, then there exists a unique *-derivation

~ ~

m(A)" -such that 6 is defined on N, , SoTDTMeS

§ in N F

and ¢§ is o0-weakly continuous on NB(K) for any compact subset

K of G . Furthermore we have

8188 (x)] = inf ) 8|a%(k + V)] ,
\Y

A

where V runs over all compact neighbourhoods of 0 in G .
Even if G 1is compact, the above consequences hold,
provided that AQ(K) and NB(K) should be replaced with Au(y)

p :

and N (y) corresponding to Yy &€ G respectively, and the

inequality becomes as follows:

eIl = Is]a% | -

Proof. Let (M, G, a) be the universal W*¥-dynamical

- 15 -
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2 o
system. Defininig 6 by p?U(5|A (K))** , where O  is the
K

canonical *-homomorphism of A** onto M , 8 is clearly a
*-derivation in M defined on MF which is O-weakly continuous
on Mu(K) , in virtue of Proposition 2.2.
In a general case, denoting by p the support projéction of

the kernel of the canpnical *-homomorphism of M onto N , p
is a central projection in Ma . Therefore .g(p) = 0 and
8(x(1—p)) = S(x)(1—p) for any x ¢ MF . Since N is
isomorphic to MF(1—p) , we obtain a desired *-derivation E in
NF from 8 .

The following corollary is an immediate consequence of a

series of lemmas in [6] and Theorem because ué and u; as

below commute. <

Corollary 2.8({4, Corollary 3]). Suppose that G is

abelian. Suppose that there exist a faithful family (ﬂl) of
representations of A and a family (g') such that ¢! is an
action of G on ;:TXT , aé°ﬂ1 = m_oay and each aé is
implemented by a unitary ué fixed by al.

Then ¢§ 1is closable and its closure is a generator.
Furthermore, for any finite measure y on G with {(0) = 0 ,

the *-derivation 6u on AF , defined by
8 = fatoéoa_tdu(t) ’

H

is bounded and “Gu” < inf ”6|Aa(K + V)|[fu]] » where V runs over
A \

- 16 -
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all compact neighbourhoods of 0 in G .

Let A Dbe a C*-algebra, o a strongly continuous
one-parameter group of *-automorphisms of A and 50 the

generator of ¢ . In general, is not g-weakly closable in

S
A** | Let EE denote the g-weak closure of 60 in A**eA**
p the canonical *-homomorphism of A** onto M , and I the

kernel of p . Then we have
{0, x)| x e A¥*}Ng§, = {(0, x)| x g I}

and
{x, )| x e T, v eI}ng, = {0, Y)|[vyeI}.

Tasy = 0 , and hence x ¢ I ,

. because po(1 - 50)‘1** = (1 - 60)—1op . Since

If (0, x) s Eg , then (1 - 50)“

(v - 8 )—1*¢ = fje—ta¥¢dt e M, for all ¢ & A* , we have for any

0
x € I and ¢ & A*

<(1 - 60)-1**X, o> = <x, (1 - 50)"1*¢> =0,

and hence (1 - 60)—1**x =0 and (0, x) g Eg . We have thus

OeA**{WGS* =0elI . If x, vy el and (x, y) e EE , then,

Twk (x-x)= 0 .

since (0, x-y) € 8, » (%, x) € §; and x = (1-§,)"

Thus we have IeIf\@B = 0ol . |
By these facts we obtain the following proposition, which is

available for proving the stability of ground states under -

perturbation, or that of KMS-states for a C*-algebra of type I

(see [3]). Even %ouah, Ly Theorem 1.7, §° s G/wea[-(ﬁ,a continwous pm eech srecfml
yufn;paw corr‘esfanddv\g to wmfad sets , the pra’w:i,'é’[ﬂn (s not trivial .

- 17 -
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Proposition 2.9([4, Proposition 4]). Let A be a

C*—algebra,b o a strongly continuous oneparameter group of
*-automorphisms of A. and 80 be the generator of ® .  Let =
be a G-covarinat representation of A and Eo the generator in
n(A)" such that Sod" =Ml - Let § be a *-derivarion in A
defined on AF .

Suppose that uﬁ(x)" < a"xn + b“sd(x)“ ‘on A for real
numbers a, b> 0 .

Then there exists a unique *-derivation E in 7w (A)"
defined on D(go) such that the mapping (x, go(x))r+ g(x)
(x € D(EO)) is g-weakly continuous and “g(x)“ < allx]| + bngo(x)"

on D(go) .
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