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The Lorch analytic Mappings

E = commutative complex Banach algebra with a unit e s.th. ||e|| = 1.
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The Lorch analytic Mappings

E = commutative complex Banach algebra with a unit e s.th. ||e|| = 1.
U = open connected subset of E.
B(z)={z€E:||z—z]| <r}foral zy € Eand r > 0.
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The Lorch analytic Mappings

E = commutative complex Banach algebra with a unit e s.th. ||e|| = 1.
U = open connected subset of E.

B(z)={z€E:||z—z]| <r}foral zy € Eand r > 0.

Ar(M)={reC|A=X|<r}forall\peCandr>0.
A4(0) will be denoted by A.
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The Lorch analytic Mappings

E = commutative complex Banach algebra with a unit e s.th. ||e|| = 1.
U = open connected subset of E.

B(z)={z€E:||z—z]| <r}foral zy € Eand r > 0.
Ar(M)={reC|A=X|<r}forall\peCandr>0.

A4(0) will be denoted by A.

A(P(20)) = ¢(Br(20)) for every non zero homomorphism ¢ : E — C.
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The Lorch analytic Mappings

E = commutative complex Banach algebra with a unit e s.th. ||e|| = 1.
U = open connected subset of E.

B(z)={z€E:||z—z]| <r}foral zy € Eand r > 0.
Ar(M)={reC|A=X|<r}forall\peCandr>0.

A4(0) will be denoted by A.

A(P(20)) = ¢(Br(20)) for every non zero homomorphism ¢ : E — C.

Definition

A mapping f : U — E is Lorch analytic if given any zy € U there exists r > 0
and there exist (unique) elements a, € E, such that B,(z) ¢ U and
f(z) =X o an(z — 20)", for all z € B(z).
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The Lorch analytic Mappings

E = commutative complex Banach algebra with a unit e s.th. |le|| = 1.
U = open connected subset of E.

B(z)={z€E:||z—z]| <r}foral zy € Eand r > 0.
Ar(M)={reC|A=X|<r}forall\peCandr>0.

A4(0) will be denoted by A.

A(P(20)) = ¢(Br(20)) for every non zero homomorphism ¢ : E — C.

Definition

A mapping f : U — E is Lorch analytic if given any zy € U there exists r > 0
and there exist (unique) elements a, € E, such that B,(z) ¢ U and
f(z) =X o an(z — 20)", for all z € B(z).

e If f: U — Eis Lorch analytic in U then it is continuous and Fréchet
differentiable in U and hence it is a holomorphic mapping in the usual
sense . The converse is not true.
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The Lorch analytic mappings

@ The development of the Lorch theory goes parallel with that of the
classical theory.
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The Lorch analytic mappings

@ The development of the Lorch theory goes parallel with that of the
classical theory.

@ With Lorch’s work as foundation, Blum extended the theory to include a
study of Laurent expansions, analytic continuation, rational functions and
singularities of analytic functions.
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The Lorch analytic mappings

@ The development of the Lorch theory goes parallel with that of the
classical theory.

@ With Lorch’s work as foundation, Blum extended the theory to include a
study of Laurent expansions, analytic continuation, rational functions and
singularities of analytic functions.

@ The mappings exp and log were defined and studied in this context. In
particular, Glickfeld described the periods of exp in terms of the
idempotents of E.
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The Lorch analytic mappings

@ The development of the Lorch theory goes parallel with that of the
classical theory.

@ With Lorch’s work as foundation, Blum extended the theory to include a
study of Laurent expansions, analytic continuation, rational functions and
singularities of analytic functions.

@ The mappings exp and log were defined and studied in this context. In
particular, Glickfeld described the periods of exp in terms of the
idempotents of E.

@ Glickfeld presented a generalization of the Cauchy-Riemann equations to
the setting of the Lorch analytic mappings when E is provided with a
continuous involution *.
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The Lorch analytic mappings

@ The development of the Lorch theory goes parallel with that of the
classical theory.

@ With Lorch’s work as foundation, Blum extended the theory to include a
study of Laurent expansions, analytic continuation, rational functions and
singularities of analytic functions.

@ The mappings exp and log were defined and studied in this context. In
particular, Glickfeld described the periods of exp in terms of the
idempotents of E.

@ Glickfeld presented a generalization of the Cauchy-Riemann equations to
the setting of the Lorch analytic mappings when E is provided with a
continuous involution *.

@ Glickfeld presented a generalization of the Mittag-Leffler's Theorem .
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The Lorch analytic mappings

Notation:
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The Lorch analytic mappings

Notation:
Given any U C E open and connected ,

@ H.(U, E) = space of all Lorch analytic mappings in U.
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The Lorch analytic mappings

Notation:
Given any U C E open and connected ,

@ H.(U, E) = space of all Lorch analytic mappings in U.
@ If U= E we write #,(E) instead of H,(E, E).
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The Lorch analytic mappings

Notation:
Given any U C E open and connected ,

@ H.(U, E) = space of all Lorch analytic mappings in U.
@ If U= E we write #,(E) instead of H,(E, E).
o IfU=Bg={zec E:|z| <1} we write H,(Bg) instead of H(Bg, E).
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The Lorch analytic mappings

Notation:
Given any U C E open and connected ,

@ H.(U, E) = space of all Lorch analytic mappings in U.
@ If U= E we write #,(E) instead of H,(E, E).
o IfU=Bg={zec E:|z| <1} we write H,(Bg) instead of H(Bg, E).

@ P, ("E) = the space of the n-homogeneous polynomials from E into E
which are Lorch analytic in E. (Topological subspace of P("E, E)).
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The Lorch analytic mappings

Notation:
Given any U C E open and connected ,

@ H.(U, E) = space of all Lorch analytic mappings in U.
@ If U= E we write #,(E) instead of H,(E, E).
o IfU=Bg={zec E:|z| <1} we write H,(Bg) instead of H(Bg, E).
@ P, ("E) = the space of the n-homogeneous polynomials from E into E
which are Lorch analytic in E. (Topological subspace of P("E, E)).
@ Givenanyac E, Vne N P,,(z)=az" vze E.
P.o(z)=a Yz e E.
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The Lorch analytic mappings

Notation:
Given any U C E open and connected ,

@ H.(U, E) = space of all Lorch analytic mappings in U.
@ If U= E we write #,(E) instead of H,(E, E).
o IfU=Bg={zec E:|z| <1} we write H,(Bg) instead of H(Bg, E).

@ P, ("E) = the space of the n-homogeneous polynomials from E into E
which are Lorch analytic in E. (Topological subspace of P("E, E)).

@ Givenanyac E, Vne N P,,(z)=az" vze E.
P.o(z)=a Yz e E.
It is routine to verify:

@ Foreachne N, P e P, ("E) if and only if there exists a € E such that
P(z)=az"forallz € E.
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The Lorch analytic mappings

Notation:
Given any U C E open and connected ,

@ H.(U, E) = space of all Lorch analytic mappings in U.
@ If U= E we write #,(E) instead of H,(E, E).
o IfU=Bg={zec E:|z| <1} we write H,(Bg) instead of H(Bg, E).

@ P, ("E) = the space of the n-homogeneous polynomials from E into E
which are Lorch analytic in E. (Topological subspace of P("E, E)).

@ Givenanyac E, Vne N P,,(z)=az" vze E.
P.o(z)=a Yz e E.

It is routine to verify:

@ Foreachne N, P e P, ("E) if and only if there exists a € E such that
P(z)=az"forallz € E.

@ So, foreach ne N, P,("E) is isometrically isomorphic to E.
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).
® (H.(E),p) is a Fréchet space
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).

@ (H.(E),7p) is a Fréchet space

@ H,(E) C Hp(E,E) = f € H.(E) if and only if there exists (unique)
elements a, € E such that nIme|| a,||" =0and f(z) = > o @nz" for all
zeE.
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).

@ (H.(E),7p) is a Fréchet space

@ H,(E) C Hp(E,E) = f € H.(E) if and only if there exists (unique)
elements a, € E such that nIme|| a,||" =0and f(z) = > o @nz" for all
zeE.

@ Ingeneral, H.(E) & Hu(E, E).
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).

@ (H.(E),7p) is a Fréchet space

@ H,(E) C Hp(E,E) = f € H.(E) if and only if there exists (unique)
elements a, € E such that nIme|| a,||" =0and f(z) = > o @nz" for all
zeE.

@ Ingeneral, H.(E) & Hu(E, E).

@ Asld=Ps1 € H(E), H(E)Z Hwm(E, E) whenever dimE < occ.
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).

@ (H.(E),7p) is a Fréchet space

@ H,(E) C Hp(E,E) = f € H.(E) if and only if there exists (unique)
elements a, € E such that nIme|| a,||" =0and f(z) = > o @nz" for all
zeE.

@ Ingeneral, H.(E) & Hu(E, E).

@ Asld=Ps1 € H(E), H(E)Z Hwm(E, E) whenever dimE < occ.

dy(a) = dist (a,0U) > 0 for every a € U.
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).

@ (H.(E),7p) is a Fréchet space

@ H,(E) C Hp(E,E) = f € H.(E) if and only if there exists (unique)
elements a, € E such that nIme|| a,||" =0and f(z) = > o @nz" for all
zeE.

@ Ingeneral, H.(E) & Hu(E, E).

@ Asld=Ps1 € H(E), H(E)Z Hwm(E, E) whenever dimE < occ.

dy(a) = dist (a,0U) > 0 for every a € U.

rpf(wo) = radius of boundedness of f at wy for f € H,(U; E) and wp € U.
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The spaces H,(E) and H,(U, E)

@ With the usual operations, H,(E) is a closed subspace of H(E, E).

@ (H.(E),7p) is a Fréchet space

@ H,(E) C Hp(E,E) = f € H.(E) if and only if there exists (unique)
elements a, € E such that nIme|| a,||" =0and f(z) = > o @nz" for all
zeE.

@ Ingeneral, H.(E) & Hu(E, E).

@ Asld=Ps1 € H(E), H(E)Z Hwm(E, E) whenever dimE < occ.

dy(a) = dist (a,0U) > 0 for every a € U.

rpf(wo) = radius of boundedness of f at wy for f € H,(U; E) and wp € U.

Proposition
If f € H.(U; E) and wy € U, then rpf(wp) = dy(wo).
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The space H (U, E)

For f: U — F where F = complex Banach space,

[fll5.(z) =: sup{lIf(w)||; w € B(2)}.
Ho(U,F) = {f € H(U; F) : |fllg,) < coVz € UandV 0 < r < dy(2)}
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The space H (U, E)

For f: U — F where F = complex Banach space,

[fllB.(2) = suplIf(w)ll; w € Br(2)}.

Ho(U,F) = {f € H(U; F) : |fllg,) < coVz € UandV 0 < r < dy(2)}
® Hy(U; F) C Ho(U; F) C H(U; F)
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The space H (U, E)

For f: U — F where F = complex Banach space,

[fllB.(2) = suplIf(w)ll; w € Br(2)}.

Ha(U, F) = {f € H(U; F) : [[f||gz) <ooVze Uand V0 < r < dy(z)}
@ Hp(U; F) C Hy(U; F) C H(U; F)
@ H (U, E) C Hy(U; E).
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The space H (U, E)

For f: U — F where F = complex Banach space,

[fllB.(2) = suplIf(w)ll; w € Br(2)}.

Ha(U, F) = {f € H(U; F) : [[f||gz) <ooVze Uand V0 < r < dy(z)}
@ Hp(U; F) C Hy(U; F) C H(U; F)
@ H (U, E) C Hy(U; E).
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The space H (U, E)

For f: U — F where F = complex Banach space,

[fllB.(2) = suplIf(w)ll; w € Br(2)}.

Ho(U,F) = {f e H(U; F) : [f|l,z) <coVze Uand V0 < r < dy(2)}
@ Hp(U;F) C Ho(U; F) CH(U; F)
@ H (U, E) C Hy(U; E).

T4 = topology generated in H4(U, F) by the family of semi-norms

{ll - Iz : 0 < r < duy(z) and z € U}).
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The space H (U, E)

For f: U — F where F = complex Banach space,

[fllB.(2) = suplIf(w)ll; w € Br(2)}.

Ho(U,F) = {f e H(U; F) : [f|l,z) <coVze Uand V0 < r < dy(2)}
@ Hp(U;F) C Ho(U; F) CH(U; F)
@ H (U, E) C Hy(U; E).

T4 = topology generated in H4(U, F) by the family of semi-norms

{ll - Iz : 0 < r < duy(z) and z € U}).

@ E separable = (Hq4(U, F), 74) is a Fréchet space (Dineen and Venkova,
for F = C)
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The space H (U, E)

Proposition

H. (U, E) is a closed subspace of (Hq(U; E), 74) whenever E is separable.
Consequently, (H. (U, E), 7q) is a Fréchet space whenever E is separable.
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The space H (U, E)

Proposition

H. (U, E) is a closed subspace of (Hq(U; E), 74) whenever E is separable.
Consequently, (H. (U, E), 7q) is a Fréchet space whenever E is separable.

o lfU= Br(Zo), Zpe E,;r>0, HL(Br(Zo), E) g /7"[[;(Br(20)7 E) =
Ha(Br(20), E) and 7q = 7 in H(B(20), E).
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The space H (U, E)

Proposition

H. (U, E) is a closed subspace of (Hq(U; E), 74) whenever E is separable.
Consequently, (H. (U, E), 7q) is a Fréchet space whenever E is separable.

o lfU= Br(Zo), Zpe E,;r>0, HL(Br(Zo), E) g /7"[[;(Br(20)7 E) =
Ha(Br(20), E) and 7q = 7 in H(B(20), E).

@ In particular H.(Bg) & Hu(Be, E) = Ha(Be, E) and 75 = 74.
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The space H (U, E)

Proposition

H. (U, E) is a closed subspace of (Hq(U; E), 74) whenever E is separable.
Consequently, (H. (U, E), 7q) is a Fréchet space whenever E is separable.

o lfU= Br(Zo), Zpe E,;r>0, HL(Br(Zo), E) g /7"[[7(Br(20)7 E) =
Ha(Br(20), E) and 7q = 7 in H(B(20), E).

@ In particular H.(Bg) & Hu(Be, E) = Ha(Be, E) and 75 = 74.

Proposition

(Hi(Br(20), E), 7v) is a Fréchet space. In particular (#.(Bg), 7») is a Fréchet
space.
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Definitions and Notation

A = complex commutative unital Fréchet algebra.
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Definitions and Notation

A = complex commutative unital Fréchet algebra.

M(A) = the set of the non-null complex valued continuous homomorphisms
defined in A (= spectrum of A).
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Definitions and Notation
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M(A) = the set of the non-null complex valued continuous homomorphisms
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The radical R(.A) of is the intersection of all maximal ideals in A.
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Definitions and Notation

A = complex commutative unital Fréchet algebra.

M(A) = the set of the non-null complex valued continuous homomorphisms
defined in A (= spectrum of A).

The radical R(.A) of is the intersection of all maximal ideals in A.

An algebra A is called semi-simple if R(A) = {0}.
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Definitions and Notation

A = complex commutative unital Fréchet algebra.

M(A) = the set of the non-null complex valued continuous homomorphisms
defined in A (= spectrum of A).

The radical R(.A) of is the intersection of all maximal ideals in A.

An algebra A is called semi-simple if R(A) = {0}.

Well known:
@ M(.A) coincides with the set of the closed maximal ideals of A.
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Definitions and Notation

A = complex commutative unital Fréchet algebra.

M(A) = the set of the non-null complex valued continuous homomorphisms
defined in A (= spectrum of A).

The radical R(.A) of is the intersection of all maximal ideals in A.

An algebra A is called semi-simple if R(A) = {0}.

Well known:

@ M(.A) coincides with the set of the closed maximal ideals of A.
@ As a consequence:

RA) = () ¢7(0).

PEM(A)
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The algebra H,(E)

‘H.(E) denotes the algebra obtained when we consider the usual product in
the space H,(E).

G. Mauro, L. A. Moraes and A. F. Pereira (UFRJ) Algebras of Lorch Analytic Mappings Buenos Aires, 23/07/2014 9/22



The algebra H,(E)

‘H.(E) denotes the algebra obtained when we consider the usual product in
the space H,(E).

@ H,(E) is a commutative Fréchet algebra with identity.
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The algebra H,(E)

‘H.(E) denotes the algebra obtained when we consider the usual product in
the space H,(E).

@ H,(E) is a commutative Fréchet algebra with identity.
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The algebra H,(E)

‘H.(E) denotes the algebra obtained when we consider the usual product in
the space H,(E).

@ H,(E) is a commutative Fréchet algebra with identity.

Let E be a commutative Banach algebra with a unit element e. The mapping

§: M(E) x C— M(H.(E))

defined by §(¢, \)(f) = ¢(f(A\e)) for every f € H,(E) is injective and onto.
Moreover, § is a homeomorphism.
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The algebra H,(E)

‘H.(E) denotes the algebra obtained when we consider the usual product in
the space H,(E).

@ H,(E) is a commutative Fréchet algebra with identity.

Theorem
Let E be a commutative Banach algebra with a unit element e. The mapping

§: M(E) x C— M(H.(E))

defined by §(¢, \)(f) = ¢(f(A\e)) for every f € H,(E) is injective and onto.
Moreover, § is a homeomorphism.

Proposition

E is semi-simple if and only if 7, (E) is semi-simple.
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The algebra H,(B:(2), E)

H.(By(z0), E) denotes the algebra obtained when we consider the usual pro-
duct in the space H,(B(z), E).
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The algebra H,(B/(z), E)

H.1(Br(20), E) denotes the algebra obtained when we consider the usual pro-
duct in the space H,(B(z), E).

@ H.(B/(z2), E) is a commutative Fréchet algebra with identity.

G. Mauro, L. A. Moraes and A. F. Pereira (UFRJ) Algebras of Lorch Analytic Mappings Buenos Aires, 23/07/2014 10/22



The algebra H,(B/(z), E)

H.1(Br(20), E) denotes the algebra obtained when we consider the usual pro-
duct in the space H,(B(z), E).

@ H.(B/(z2), E) is a commutative Fréchet algebra with identity.

G. Mauro, L. A. Moraes and A. F. Pereira (UFRJ) Algebras of Lorch Analytic Mappings Buenos Aires, 23/07/2014 10/22



The algebra H,(B/(z), E)

H.1(Br(20), E) denotes the algebra obtained when we consider the usual pro-
duct in the space H,(B(z), E).
@ H.(B/(z2), E) is a commutative Fréchet algebra with identity.

The topology 74 (=74) in H(Br(20), E) is defined by the seminorms

pn(f) = sup{[[f(2)[}; |z = 20| < r—1/n}.
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The algebra H,(B:(2), E)

H.1(Br(20), E) denotes the algebra obtained when we consider the usual pro-
duct in the space H(B;(z), E).
@ H.(B/(z2), E) is a commutative Fréchet algebra with identity.

The topology 74 (=74) in H(Br(20), E) is defined by the seminorms

pn(f) = sup{[If(2)l; Iz = 20|l < r—1/n}.
Let fe H, (U, E) and ¢ € M(E).

@ If there is a (necessarily unique) complex analytic function g : ¢(U) — C

sothat go ¢ = ¢ o f on U, we say that g is the quotient function of f with
respect to ¢ and write g = f;.
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The algebra H,(B:(2), E)

H.1(Br(20), E) denotes the algebra obtained when we consider the usual pro-
duct in the space H(B;(z), E).
@ H.(B/(z2), E) is a commutative Fréchet algebra with identity.

The topology 74 (=74) in H(Br(20), E) is defined by the seminorms

pn(f) = sup{[If(2)l; Iz = 20|l < r—1/n}.
Let fe H, (U, E) and ¢ € M(E).

@ If there is a (necessarily unique) complex analytic function g : ¢(U) — C

sothat go ¢ = ¢ o f on U, we say that g is the quotient function of f with
respect to ¢ and write g = f;.

@ Glickfeld discussed the existence of the quotient function f;. From his
results we have that f € H,(B,(2), E) = f, exists for all ¢ € M(E).
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The algebra H,(B/(z), E)
H.1(Br(20), E) denotes the algebra obtained when we consider the usual pro-
duct in the space H(B;(z), E).

@ H.(B/(z2), E) is a commutative Fréchet algebra with identity.
The topology 74 (=74) in H(Br(20), E) is defined by the seminorms

pn(f) = sup{[If(2)l; Iz = 20|l < r—1/n}.
Let fe H, (U, E) and ¢ € M(E).

@ If there is a (necessarily unique) complex analytic function g : ¢(U) — C
sothat go ¢ = ¢ o f on U, we say that g is the quotient function of f with
respect to ¢ and write g = f;.

@ Glickfeld discussed the existence of the quotient function f;. From his
results we have that f € H,(B,(2), E) = f, exists for all ¢ € M(E).

@ For each ¢ € M(E), f, is defined in A,(¢(2)) = ¢(B:(20)) by

fs(N) =D d(@n)(A - &(20))"-

n=0
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The algebra H,(B:(2), E)

(Pe1) € Ar(to(20)) for every ¢ € M(#H1(Br(2), E))-
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The algebra H,(B:(2), E)

(Pe1) € Ar(to(20)) for every ¢ € M(#H1(Br(2), E))-

Proof: ¢y(a) = ¥(Pa,0) defines a nonzero homomorphism in E (clear).
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The algebra H,(B/(z), E)

(Pe1) € Ar(to(20)) for every ¢ € M(#H1(Br(2), E))-

Proof: ¢y(a) = ¥(Pa,0) defines a nonzero homomorphism in E (clear).
Let A > 0 and 0 < 0 < 27 such that 9(Pe 1) — Y0(20) = A exp(if) and take

N &
f(z) = ngo 7 exp(ind) (z—2z))" forall z e B(z).
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The algebra H,(B/(z), E)

(Pe1) € Ar(to(20)) for every ¢ € M(#H1(Br(2), E))-

Proof: ¢y(a) = ¥(Pa,0) defines a nonzero homomorphism in E (clear).
Let A > 0 and 0 < 0 < 27 such that 9(Pe 1) — Y0(20) = A exp(if) and take

&
rexp(ing)

M8

f(z) = (z—2p)" forall z e B/(z).

I
o

n

Clearly f € H,(B;(z), E) and
o0 = oo () (Por) ~ volea))’

oo i ) - o0 i n
nzor”exp ) A"exp(ind) = (r .

n=0
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The algebra H,(B:(2), E)

Since this series converges (to (f)), we must have 2 < 1 and hence \ < r.
So, [¢(Pe,1) — Yo(20)| = A < r,i.e., Y(Pe 1) € Ar(tho(20)).
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The algebra H,(B:(2), E)

Since this series converges (to (f)), we must have 2 < 1 and hence \ < r.
S0, [¥(Pe1) — o(20)| = A < r,i.e., ¥(Peq) € Ar(vo(20))-

Let E be a commutative Banach algebra with a unit element e. The mapping

5. |J (@ 20)i o € Ar(é(20))} — M(Hi(Br(20), E))
$EM(E)

defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(B:(2), E) (where f; denotes
the quotient function of f with respect to ¢) is injective and onto.
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The algebra H,(B:(2), E)

Since this series converges (to (f)), we must have 2 < 1 and hence \ < r.
S0, [¥(Pe1) — o(20)| = A < r,i.e., ¥(Peq) € Ar(vo(20))-

Let E be a commutative Banach algebra with a unit element e. The mapping

5. |J (@ 20)i o € Ar(é(20))} — M(Hi(Br(20), E))
$EM(E)

defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(B:(2), E) (where f; denotes
the quotient function of f with respect to ¢) is injective and onto.

Proof: Given any ¢ € M(E) and \g € A,(¢(20)),
e &(p, o) is linear and multiplicative (easy);
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The algebra H,(B:(2), E)

Since this series converges (to (f)), we must have 2 < 1 and hence \ < r.
S0, [¥(Pe1) — o(20)| = A < r,i.e., ¥(Peq) € Ar(vo(20))-

Let E be a commutative Banach algebra with a unit element e. The mapping

5. |J (@ 20)i o € Ar(é(20))} — M(Hi(Br(20), E))
$EM(E)

defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(B:(2), E) (where f; denotes
the quotient function of f with respect to ¢) is injective and onto.

Proof: Given any ¢ € M(E) and \g € A,(¢(20)),
e &(p, o) is linear and multiplicative (easy);
e ¢ € M(E)= Jwpy € E such that ¢(wp) # 0.
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The algebra H,(B:(2), E)

Since this series converges (to (f)), we must have 2 < 1 and hence \ < r.
S0, [1)(Pe,1) — Yo(20)| = A < r,i.e., ¥(Pe1) € Ar(¢0(20)).

Theorem
Let E be a commutative Banach algebra with a unit element e. The mapping

5. |J (@ 20)i o € Ar(é(20))} — M(Hi(Br(20), E))
$EM(E)

defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(B:(2), E) (where f; denotes
the quotient function of f with respect to ¢) is injective and onto.

Proof: Given any ¢ € M(E) and \g € A,(¢(20)),

e &(p, o) is linear and multiplicative (easy);

e ¢ € M(E)= Jwpy € E such that ¢(wp) # 0.

o A(P(2p)) = ¢(Br(20)) = there exists z € B,(zp) such that ¢(z) = Ao.
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The algebra H,(B:(2), E)

Since this series converges (to (f)), we must have 2 < 1 and hence \ < r.
S0, [1)(Pe,1) — Yo(20)| = A < r,i.e., ¥(Pe1) € Ar(¢0(20)).

Theorem
Let E be a commutative Banach algebra with a unit element e. The mapping

5. |J (@ 20)i o € Ar(é(20))} — M(Hi(Br(20), E))
$EM(E)

defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(B:(2), E) (where f; denotes
the quotient function of f with respect to ¢) is injective and onto.

Proof: Given any ¢ € M(E) and \g € A,(¢(20)),

e &(p, o) is linear and multiplicative (easy);

e ¢ € M(E)= Jwpy € E such that ¢(wp) # 0.

o A(P(2p)) = ¢(Br(20)) = there exists z € B,(zp) such that ¢(z) = Ao.

Now, for f = Py, o we have f;(Xo) = f; 0 ¢(2) = ¢ o Pu, 0(2) = ¢(wp) # 0 and
from this we infer that §(¢, Ao) Z 0.
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The algebra H,(B:(2), E)

e &(p, \o) is continuous:

Given any z € By(z) such that ¢(z) = Xo,3n € N so that ||z — z| < r— 1.
Consequently
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The algebra H,(B:(2), E)

e &(p, \o) is continuous:
Given any z € By(z) such that ¢(z) = Xo,3n € N so that ||z — z| < r— 1.
Consequently

16(0 M) (F)] = [fs(¢(2)] = [6(F(2)] < [F(2)I] < pn(f).
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The algebra H,(B/(z), E)

e &(p, \o) is continuous:

Given any z € By(z) such that ¢(z) = Xo,3n € N so that ||z — z| < r— 1.
Consequently

10(¢, 20)(F)] = Ifs(6(2))| = |6(f(2))] < IF(2)[| < pn(f).
This completes the proof of §(¢, \g) € M(H(Br(z0), E)).
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The algebra H,(B/(z), E)

e &(p, \o) is continuous:
Given any z € By(z) such that ¢(z) = Xo,3n € N so that ||z — z| < r— 1.
Consequently

16(6, 20) () = [fs(¢(2))] = [6(F(2))] < [/(2)]| < pn(F).
This completes the proof of §(¢, \g) € M(H(Br(z0), E)).
e ¢ is injective: Suppose that §(¢, Ag) = 0(p, A1).
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The algebra H,(B/(z), E)

e &(p, \o) is continuous:

Given any z € By(z) such that ¢(z) = Xo,3n € N so that ||z — z| < r— 1.
Consequently

10(¢, 20)(F)] = Ifs(6(2))| = |6(f(2))] < IF(2)[| < pn(f).
This completes the proof of §(¢, \g) € M(H(Br(z0), E)).

e ¢ is injective: Suppose that §(¢, Ag) = 0(p, A1).
Take z1, 2, € B/(zp) such that ¢(z1) = Ao, and p(z2) = Ay.
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The algebra H,(B/(z), E)

e &(p, \o) is continuous:
Given any z € B,(zp) such that ¢(z) = X,3dn € Nsothat ||z— 2| < r—
Consequently

16(0 M) (F)] = [fs(¢(2)] = [6(F(2)] < [F(2)I] < pn(f).

This completes the proof of (¢, A\g) € M(H(B/(2), E)).

e ¢ is injective: Suppose that §(¢, Ag) = 0(p, A1).
Take z1, 2, € B/(zp) such that ¢(z1) = Ao, and p(z2) = Ay.

3(¢,A0) = (1, M) = ¢(@) = ¢ o Pao(z1) = (Pao)s © ¢(21) = (Pap)s(Ao)
3(é, A0)(Pao) = 0(4t, M)(Pao) = (Pa0)u(M) = (Pao)u o u(22) = po Pao(22)
w@) vac E= ¢ =p.

SI=
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The algebra H,(B:(2), E)

e &(p, \o) is continuous:
Given any z € B,(zp) such that ¢(z) = X,3dn € Nsothat ||z— 2| < r—
Consequently

16(0 M) (F)] = [fs(¢(2)] = [6(F(2)] < [F(2)I] < pn(f).

This completes the proof of (¢, A\g) € M(H(B/(2), E)).

e ¢ is injective: Suppose that §(¢, Ag) = 0(p, A1).
Take z1, 2, € B/(zp) such that ¢(z1) = Ao, and p(z2) = Ay.

3(¢,A0) = (1, M) = ¢(@) = ¢ o Pao(z1) = (Pao)s © ¢(21) = (Pap)s(Ao)
3(é, A0)(Pao) = 0(4t, M)(Pao) = (Pa0)u(M) = (Pao)u o u(22) = po Pao(22)
w@) vac E= ¢ =p.

Moreover 6(¢, o) = 0(u, A1) and ¢ = p = Ao = d(€)Ao = (Pe,1)s(Mo)
(Pe1)u(M) = p(e)M = M.

SI=
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The algebra H,(B:(2), E)

e &(p, \o) is continuous:
Given any z € B,(zp) such that ¢(z) = X,3dn € Nsothat ||z— 2| < r—
Consequently

16(0 M) (F)] = [fs(¢(2)] = [6(F(2)] < [F(2)I] < pn(f).

This completes the proof of (¢, A\g) € M(H(B/(2), E)).

e ¢ is injective: Suppose that §(¢, Ag) = 0(p, A1).
Take z1, 2, € B/(zp) such that ¢(z1) = Ao, and p(z2) = Ay.

3(¢,A0) = (1, M) = ¢(@) = ¢ o Pao(z1) = (Pao)s © ¢(21) = (Pap)s(Ao)
3(é, A0)(Pao) = 0(4t, M)(Pao) = (Pa0)u(M) = (Pao)u o u(22) = po Pao(22)
w@) vac E= ¢ =p.

Moreover 6(¢, o) = 0(u, A1) and ¢ = p = Ao = d(€)Ao = (Pe,1)s(Mo)
(Pe1)u(M) = p(e)M = M.

So, 4 is injective.

SI=
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The algebra H,(B:(2), E)

e ¢ isonto:
take ¢ € M(H(B/(20), E)) arbitrary.
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The algebra H,(B:(2), E)

e 0§ is onto:

take ¢ € M(H(B/(20), E)) arbitrary.

fe M (Bi(20), E) = f(2) =Y p2gan(z — 20)" forall ze B(z)
= f=3"720 Pano(Pe1 — Pz0)"

By definition,

fio(A) = 2onzo Yo(@n)(A = ¢o(20))" forall A€ A(¥(20)).
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The algebra H,(B/(z), E)

e 0§ is onto:

take ¢ € M(H(B/(20), E)) arbitrary.

fe M (Bi(20), E) = f(2) =Y p2gan(z — 20)" forall ze B(z)

= f=3"720 Pano(Pe1 — Pz0)"

By definition,

fio(A) = 2onzo Yo(@n)(A = ¢o(20))" forall A€ A(¥(20)).

Now ig(a) = (Pa,1) is an element of M(E), ¢¥(Pe1) € Ar(¥0(20)) and

G. Mauro, L. A. Moraes and A. F. Pereira (UFRJ) Algebras of Lorch Analytic Mappings Buenos Aires, 23/07/2014



The algebra H,(B/(z), E)

e 0§ is onto:

take ¢ € M(H(B/(20), E)) arbitrary.

fe M (Bi(20), E) = f(2) =Y p2gan(z — 20)" forall ze B(z)

= f=32720 Pa,o(Pe,1 — Pz0)"

By definition,

fuo(A) = 2020 Yo(@n)(A — ¢ho(20))" forall A € Ar(y(20)).

Now ig(a) = (Pa,1) is an element of M(E), ¢¥(Pe1) € Ar(¥0(20)) and
3(v0, (Pe.1))(F) = fuo (¥(Pet)) = 2520 Yo(@n) ((Pe.1) — ¥o(20))" = 3(F)
forall f € H.(B/(2), E).
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The algebra H,(B/(z), E)

e 0§ is onto:

take ¢ € M(H(B/(20), E)) arbitrary.

fe M (Bi(20), E) = f(2) =Y p2gan(z — 20)" forall ze B(z)

= f=32720 Pa,o(Pe,1 — Pz0)"

By definition,

fuo(A) = 2020 Yo(@n)(A — ¢ho(20))" forall A € Ar(y(20)).

Now ig(a) = (Pa,1) is an element of M(E), ¢¥(Pe1) € Ar(¥0(20)) and
3(v0, (Pe.1))(F) = fuo (¥(Pet)) = 2520 Yo(@n) ((Pe.1) — ¥o(20))" = 3(F)
forall f € H.(B/(2), E).

So, § is onto.
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The algebra H,(B/(z), E)

Consider M(H(B,(z0), E)) and M(E) endowed with Gelfand topology 7 and

U {(¢,X); X € Ar(é(20))} endowed with the topology 7. induced by the
peM(E)

product topology in M(E) x
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The algebra H,(B:(2), E)

Consider M(H(B,(z0), E)) and M(E) endowed with Gelfand topology 7 and
U {(¢,X); X € Ar(é(20))} endowed with the topology 7. induced by the

peM(E)

product topology in M(E) x

The mapping 4 defined by d(¢, Ao)(f) = (o) establishes a homeomorphism
between

M (Hi(B(20), E)) and ( U {(#A);xre Ar(cb(zo))}mr) :

pEM(E)
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The algebra H,(B:(2), E)

Consider M(H(B,(z0), E)) and M(E) endowed with Gelfand topology 7 and

U {(¢,X); X € Ar(é(20))} endowed with the topology 7. induced by the
peM(E)

product topology in M(E) x

The mapping 4 defined by d(¢, Ao)(f) = (o) establishes a homeomorphism
between

M (Hi(B(20), E)) and ( U {(#A);xre Ar(cb(zo))}ﬁw) :

pEM(E)

Proof: We just showed that 6='(¢)) = (o, Ao) Where (@) = 1(Payo) for all
ae Eand Mg = ¢¥(Pe1).
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The algebra H,(B:(2), E)

Consider M(H(B,(z0), E)) and M(E) endowed with Gelfand topology 7 and

U {(¢,X); X € Ar(é(20))} endowed with the topology 7. induced by the
peM(E)

product topology in M(E) x

The mapping 4 defined by d(¢, Ao)(f) = (o) establishes a homeomorphism
between

M (Hi(B(20), E)) and ( U {(#A);xre Ar(cb(zo))}ﬁw) :

pEM(E)

Proof: We just showed that 6='(¢)) = (o, Ao) Where (@) = 1(Payo) for all
ae Eand Mg = ¢¥(Pe1).

Fix any ¢ € M(H.(B/(20), E)) and take any net (¢n)a € M(H(B/(20), E))
such that ¢, -$ .
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The algebra H,(B:(2), E)

Consider M(H(B,(z0), E)) and M(E) endowed with Gelfand topology 7 and
U {(¢,X); X € Ar(é(20))} endowed with the topology 7. induced by the

peM(E)

product topology in M(E) x

The mapping 4 defined by d(¢, Ao)(f) = (o) establishes a homeomorphism
between

M (Hi(B(20), E)) and ( U {(#A);xre Ar(cb(zo))}ﬁw) :

pEM(E)

Proof: We just showed that 6='(¢)) = (o, Ao) Where (@) = 1(Payo) for all
ae Eand Mg = ¢¥(Pe1).

Fix any ¢ € M(H.(B/(20), E)) and take any net (¢n)a € M(H(B/(20), E))
such that ¢, -$ .

o Yo S = a(Pao0) = ¥(Payp) for every a € E and hence (14 )o I8 .
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The algebra H,(B:(2), E)

Consider M(H(B,(z0), E)) and M(E) endowed with Gelfand topology 7 and
U {(¢,X); X € Ar(é(20))} endowed with the topology 7. induced by the

peM(E)

product topology in M(E) x

The mapping 4 defined by d(¢, Ao)(f) = (o) establishes a homeomorphism
between

M (Hi(B(20), E)) and ( U {(#A);xre Ar(cb(zo))}ﬁw) :

pEM(E)

Proof: We just showed that 6='(¢)) = (o, Ao) Where (@) = 1(Payo) for all
ae Eand Mg = ¢¥(Pe1).

Fix any ¢ € M(H.(B/(20), E)) and take any net (¢n)a € M(H(B/(20), E))
such that ¢, -$ .

o Yo S = a(Pao0) = ¥(Payp) for every a € E and hence (14 )o I8 .

o wa(PeA) — ’Q/J(Pej) in C.
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The algebra H,(B:(2), E)

Hence 67'(va) = 67" (¥)in U {(&,A)i A € Ar(¢(x0))} -
peEM(E)

So 6~ is continuous.
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The algebra H,(B/(z), E)

Hence 6~ "(vo) = 6 "(w)in U {(¢,A): A € Ar(¢(x0))}-
pEM(E)
So 6~ is continuous.

In order to show the continuity of §, take any net ((¢a, A\a))ac, iN
U {(#,2);x e Ar(¢(20))} and (do,X0) € U {(#,A);: A € Ar(¢(20))}

veM(E) pEM(E)
such that (¢, Aa) = (d0, Ao)-

G. Mauro, L. A. Moraes and A. F. Pereira (UFRJ) Algebras of Lorch Analytic Mappings Buenos Aires, 23/07/2014 16/22



The algebra H,(B/(z), E)

Hence 6~ "(vo) = 6 "(w)in U {(¢,A): A € Ar(¢(x0))}-
pEM(E)
So 6~ is continuous.

In order to show the continuity of §, take any net ((¢a, A\a))ac, iN

U {(e.A):reA(d(2))} and (do,X0) € U {(4,2):A € Ar(¢(20))}

peM(E) PEM(E)

such that (¢a, Aa) = (0, Ao)-

We claim that given f € H,(B,(2), E) and ¢ > 0, there exists a, € L such that
10(6as Aa)(F) = 0(d0, A0)(F)] = Ifs.(Aa) — f5,(R0)| < eforall o > a.
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The algebra H,(B/(z), E)

Hence 67'(va) = 67" (¥)in U {(&,A)i A € Ar(¢(x0))} -
peEM(E)

So 6~ is continuous.

In order to show the continuity of §, take any net ((¢a, A\a))ac, iN

U {(e.A):reA(d(2))} and (do,X0) € U {(4,2):A € Ar(¢(20))}

peM(E) PEM(E)

such that (¢a, Aa) = (0, Ao)-

We claim that given f € H,(B,(2), E) and ¢ > 0, there exists a, € L such that
10(6as Aa)(F) = 0(d0, A0)(F)] = Ifs.(Aa) — f5,(R0)| < eforall o > a.

Choose z € B,(zy) such that ¢o(z) = Ao and take \§ = ¢, (z) for every o € L.
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The algebra H,(B:(2), E)

Hence 6~ "(vo) = 6 "(w)in U {(¢,A): A € Ar(¢(x0))}-
pEM(E)
So 6~ is continuous.

In order to show the continuity of §, take any net ((¢a, A\a))ac, iN

U {(#,2);x e Ar(¢(20))} and (do,X0) € U {(#,A);: A € Ar(¢(20))}

peM(E) PEM(E)

such that (¢a, Aa) = (0, Ao)-

We claim that given f € H,(B,(2), E) and ¢ > 0, there exists a, € L such that
10(6as Aa)(F) = 0(d0, A0)(F)] = Ifs.(Aa) — f5,(R0)| < eforall o > a.

Choose z € B,(zp) such that ¢o(2) = Ao and take Ay = ¢,(z) for every « € L.
e f continuous in z = there exists §. > 0 such that B;s (z) C B,(z) and
lf(z) — f(w)| < e/2 forall w € Bs_(2).
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The algebra H,(B:(2), E)

Hence 6~ "(vo) = 6 "(w)in U {(¢,A): A € Ar(¢(x0))}-
pEM(E)
So 6~ is continuous.

In order to show the continuity of §, take any net ((¢a, A\a))ac, iN

U {(#,2);x e Ar(¢(20))} and (do,X0) € U {(#,A);: A € Ar(¢(20))}

peM(E) PEM(E)

such that (¢a, Aa) = (0, Ao)-

We claim that given f € H,(B,(2), E) and ¢ > 0, there exists a, € L such that
10(6as Aa)(F) = 0(d0, A0)(F)] = Ifs.(Aa) — f5,(R0)| < eforall o > a.

Choose z € B,(zy) such that ¢o(z) = Ao and take \§ = ¢, (z) for every o € L.
e f continuous in z = there exists §. > 0 such that B;s (z) C B,(z) and
lf(z) — f(w)| < e/2 forall w € Bs_(2).

o 6o S ¢o and A\, — N9 = thereexists o, € Lsuchthat|(¢o — ¢4 )(f(2))| <
€/2, |A§—Xo| = |¢a(2)—¢0(2)] < dc/2 and Ao —Xo| < dc/2 forall o> a.
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The algebra H,(B:(2), E)

Hence A\, € A; (A\§

) = ¢a (B(;E(z)) for all & > «. and so there exists w, €
Bs_(z) such that ¢, (w,,) =
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The algebra H,(B:(2), E)

Hence A\, € A (A§) = ¢a(Bs5.(2)) for all & > a. and so there exists w, €
Bs.(z) such that ¢, (W,) = Aa-

From this, by using the definition of quotient function we get
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The algebra H,(B/(z), E)

Hence A\, € A (A§) = ¢a(Bs5.(2)) for all & > a. and so there exists w, €
Bs.(z) such that ¢, (W,) = Aa-

From this, by using the definition of quotient function we get

o [fs.(Na) = F5.(N3)] = [0a(f(Wa) = 1(2))] < llgall [f(Wa) — F(2)]| =
1f(Wa) — 1(2)]| < €/2
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The algebra H,(B/(z), E)

Hence A\, € A (A§) = ¢a(Bs5.(2)) for all & > a. and so there exists w, €
Bs.(z) such that ¢, (W,) = Aa-

From this, by using the definition of quotient function we get

o [fs.(Na) = F5.(N3)] = [0a(f(Wa) = 1(2))] < llgall [f(Wa) — F(2)]| =
1f(Wa) — 1(2)]| < €/2

and
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The algebra H,(B/(z), E)

Hence A\, € A (A§) = ¢a(Bs5.(2)) for all & > a. and so there exists w, €
Bs.(z) such that ¢, (W,) = Aa-

From this, by using the definition of quotient function we get

o [fs.(Na) = F5.(N3)] = [0a(f(Wa) = 1(2))] < llgall [f(Wa) — F(2)]| =
1f(Wa) — 1(2)]| < €/2

and

o |1, (A§) = T (M0)| = [0 ((2)) — ¢o(F(2))] = |(ba — d0)(f(2))| < /2

for all o > .
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The algebra H,(B/(z), E)

Hence A\, € A (A§) = ¢a(Bs5.(2)) for all & > a. and so there exists w, €
Bs.(z) such that ¢, (W,) = Aa-

From this, by using the definition of quotient function we get

o [fs.(Na) = F5.(N3)] = [0a(f(Wa) = 1(2))] < llgall [f(Wa) — F(2)]| =
1f(Wa) — 1(2)]| < €/2

and
o |f5.(05) = fs(Mo)| = |0a(f(2)) — d0(f(2))] = |(¢a — d0)(F(2))| < €/2
for all o > .

50 (Aa) = f5s (M) < [fou(Na) = f5. (A)] + [F5. (AG) — fo(No)| < €/2+¢/2 =€
forall a > a..
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The algebra H,(B:(2), E)

As ¢(0) = 0 for all $ € M(E), we have:
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The algebra H,(B:(2), E)

As ¢(0) = 0 for all ¢ € M(E), we have:

Let E be a commutative Banach algebra with a unit element e. The spectrum
M(H(Bg)) is homeomorphic to M(E) x A by the mapping

§: M(E) x A — M(H(Bg))
defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(Bg).
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The algebra H,(B:(2), E)

As ¢(0) = 0 for all ¢ € M(E), we have:

Let E be a commutative Banach algebra with a unit element e. The spectrum
M(H(Bg)) is homeomorphic to M(E) x A by the mapping

§: M(E) x A — M(H(Bg))
defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(Bg).

As a consequence of the description of the spectrum of #,(B,(2), E) we get:
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The algebra H,(B:(2), E)

As ¢(0) = 0 for all ¢ € M(E), we have:

Theorem

Let E be a commutative Banach algebra with a unit element e. The spectrum
M(H(Bg)) is homeomorphic to M(E) x A by the mapping

§: M(E) x A — M(H(Bg))
defined by §(¢, Mo)(f) = f,(Xo) for every f € H,(Bg).

As a consequence of the description of the spectrum of #,(B,(2), E) we get:

Proposition

E is semi-simple if and only if #,(B-(2), E) is semi-simple.
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The algebra H,(B:(2), E)

Proof: For A = E or H.(B/(z),E), Ais semi-simple < R(A) = {0} where

R(A) = N »(0)
pEM(A)
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The algebra H,(B:(2), E)

Proof: For A = E or H.(B/(z),E), Ais semi-simple < R(A) = {0} where

R(A) = N »(0)
pEM(A)

Suppose that E is semi-simple.
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The algebra H,(B:(2), E)

Proof: For A = E or H.(B/(z),E), Ais semi-simple < R(A) = {0} where

R(A) = N »(0)
pEM(A)

Suppose that E is semi-simple.

f € R(Hi(Br(20), E)) < fo(A) = 6(&, A)(F) = 0 Vo € M(E), VA e Ar(6(2))-

G. Mauro, L. A. Moraes and A. F. Pereira (UFRJ) Algebras of Lorch Analytic Mappings Buenos Aires, 23/07/2014 19/22



The algebra H,(B/(z), E)

Proof: For A = E or H.(B/(z),E), Ais semi-simple < R(A) = {0} where
R(A) = N ¢(0).

pEM(A)
Suppose that E is semi-simple.
f € R(Hi(Bi(20), E)) < fs(X) = (6, A)(f) = 0 Vo € M(E), VA€ Ar(d(20)).
Since ¢(z) € A(H(20)) V z € B(2) and V ¢ € M(E), this gives
pof(z)="1y(e4(2))=0 VzeB(z) and V¢ € M(E).
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The algebra H,(B/(z), E)

Proof: For A = E or H.(B/(z),E), Ais semi-simple < R(A) = {0} where

R(A) = N »(0)
pEM(A)

Suppose that E is semi-simple.

f € R(Hi(Br(20), E)) < fo(A) = 6(&, A)(F) = 0 Vo € M(E), VA e Ar(6(2))-
Since ¢(z) € A(H(20)) V z € B(2) and V ¢ € M(E), this gives
pof(z)="1y(e4(2))=0 VzeB(z) and V¢ € M(E).

= f(z) = 0 for every z € B.(2).
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The algebra H,(B/(z), E)

Proof: For A = E or H.(B/(z),E), Ais semi-simple < R(A) = {0} where
RA) = N ¢ 7(0).

pEM(A)
Suppose that E is semi-simple.
f € R(Hi(Bi(20), E)) < fs(X) = (6, A)(f) = 0 Vo € M(E), VA€ Ar(d(20)).
Since ¢(z) € A(H(20)) V z € B(2) and V ¢ € M(E), this gives
pof(z)="1y(e4(2))=0 VzeB(z) and V¢ € M(E).
= f(z) = 0 for every z € B,(z).
= f =0 whenever f € R (H.(B/(2), E)).
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The algebra H,(B/(z), E)

Proof: For A = E or H.(B/(z),E), Ais semi-simple < R(A) = {0} where
RA) = N ¢ 7(0).

pEM(A)
Suppose that E is semi-simple.
f € R(Hi(Bi(20), E)) < fs(X) = (6, A)(f) = 0 Vo € M(E), VA€ Ar(d(20)).
Since ¢(z) € A(H(20)) V z € B(2) and V ¢ € M(E), this gives
pof(z)="1y(e4(2))=0 VzeB(z) and V¢ € M(E).
= f(z) = 0 for every z € B,(z).
= f =0 whenever f € R (H.(B/(2), E)).

= H.(By(2), E) is semi-simple.
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The algebra H,(B:(2), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).
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The algebra H,(B:(2), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).

(
) € M(Hi(Bi(20), E)) = 3(¢,A) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E
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The algebra H,(B/(z), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).

(
) € M(Hi(Bi(20), E)) = 3(¢,A) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E

Equivalently,

Y € M(Hi(B(20), E)) if ¥(f) = f3(¢(2)) for some z € B,(Z) and for every
f e Hi(B(20), E).

G. Mauro, L. A. Moraes and A. F. Pereira (UFRJ) Algebras of Lorch Analytic Mappings

Buenos Aires, 23/07/2014 20/22



The algebra H,(B/(z), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).
)

) € M(Hi(Bi(20), E)) = 3(¢»)\) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E

Equivalently,

Y € M(Hi(B(20), E)) if ¥(f) = f3(¢(2)) for some z € B,(Z) and for every
f e Hi(B(20), E).

In particular, ¥(Pa0) = ¢(a).
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The algebra H,(B/(z), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).

(
) € M(Hi(Bi(20), E)) = 3(¢»)\) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E

Equivalently,

Y € M(Hi(B(20), E)) if ¥(f) = f3(¢(2)) for some z € B,(Z) and for every
f e Hi(B(20), E).

In particular, ¥(Pa0) = ¢(a).
Butae R(E) = ¢(a) =0 Vo € M(E).
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The algebra H,(B/(z), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).
)

) € M(Hi(Bi(20), E)) = 3(¢»)\) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E

Equivalently,

Y € M(Hi(B(20), E)) if ¥(f) = f3(¢(2)) for some z € B,(Z) and for every
f e Hi(B(20), E).

In particular, ¥(Pa0) = ¢(a).
Butae R(E) = ¢(a) =0 Vo € M(E).
Hence ¢(Pa0) =0 V¢ € M(H.(B/(20), E)).
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The algebra H,(B:(2), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).

(
) € M(Hi(Bi(20), E)) = 3(¢»)\) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E

Equivalently,

Y € M(Hi(B(20), E)) if ¥(f) = f3(¢(2)) for some z € B,(Z) and for every
f e Hi(B(20), E).

In particular, ¥(Pa0) = ¢(a).

Butae R(E) = ¢(a) =0 Vo € M(E).

Hence ¢(Pao) =0 Vo € M(H(B/(20), E)).

Hence, H,(B/(2), E) is semi-simple = P, =0=a=0.
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The algebra H,(B:(2), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).

(
) € M(Hi(Bi(20), E)) = 3(¢»)\) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E

Equivalently,

Y € M(Hi(B(20), E)) if ¥(f) = f3(¢(2)) for some z € B,(Z) and for every
f e Hi(B(20), E).

In particular, ¥(Pa0) = ¢(a).

Butae R(E) = ¢(a) =0 Vo € M(E).

Hence (Ps0) =0 Yy € M(Hi(Br(20), E)).

Hence, H,(B/(2), E) is semi-simple = P, =0=a=0.
So a = 0 whenever a € R(E).
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The algebra H,(B:(2), E)

Suppose that #,(B;(z), E) is semi-simple and take any a € R(E).

(
) € M(Hi(Bi(20), E)) = 3(¢»)\) € M(E) x Ar(¢(20)) such that ¢(f) = ()
forevery f € H,(B/(2), E

Equivalently,

Y € M(Hi(B(20), E)) if ¥(f) = f3(¢(2)) for some z € B,(Z) and for every
f e Hi(B(20), E).

In particular, ¥(Pa0) = ¢(a).

Butae R(E) = ¢(a) =0 Vo € M(E).

Hence (Ps0) =0 Yy € M(Hi(Br(20), E)).

Hence, H,(B/(2), E) is semi-simple = P, =0=a=0.
So a = 0 whenever a € R(E).

= E is semi-simple.
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