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Abstract. We introduce and study the concepts of weak neighborhood sys
tems, weak neighborhood spaces, w(v, ') continuity, w continuity and w* conti
nuity on WNS’s

1. Introduction

In [4], Siwiec introduced the notions of weak neighborhoods and weak base
in a topological space Csaszar introduced the notions of generalized neigh
borhood systems and generalized topological spaces in [1] He also introduced
the notions of continuous functions on generalized neighborhood systems and
generalized topological spaces In this paper we introduce the weak neighbor
hood systems defined by using the notion of weak neighborhoods They are
generalized systems of open neighborhood systems but stronger than gen
eralized neighborhood systems The weak neighborhood system induces a
weak neighborhood space (briefly WNS) which is independent of a neighbor

*This work was supported by a grant from Research Institute for Basic Science at Kangwon
National University
Key words and phrases: weak neighborhood systems, weak neighborhood spaces, w open sets,
w continuous, w* continuous, w(v, ') continuous
2000 Mathematics Subject Classification: 54A10, 54A20, 54D10, 54D30

0236 5294/$20 00 © 2008 Akadémiai Kiado, Budapest



284 W K MIN

hood space |2] We introduce and characterize the notions of w continuity,
w* continuous, w(v,¢') continuity, and associated interior and closure oper
ators on weak neighborhood spaces

2. Preliminaries

Let X be a nonempty set and ¢ : X — exp (exp (X)) satisfy x € V for
V ey(x) Then V € ¢(x) is called a generalized neighborhood [1] of x € X
and 1 is called a generalized neighborhood system (briefly GNS) on X Let g
be a collection of subsets of X Then g is called a generalized topology [1] on
X iff 0 egand G; € g for i € I # () implies G = Ujc;G; € g The elements
of g are called g open sets and the complements are called g closed sets Let
1 be a GNS on X and G € gy iff G € X satisfies: If x € G, then there is
V € ¢(x) such that V. G Let g and ¢’ be generalized topologies on X and
Y, respectively Then a function f: X — Y is said to be (g,¢’) continuous
[1] if G’ € ¢’ implies that f~1(G’) € g Let 1 and ¢’ be generalized neigh
borhood systems on X and Y, respectively Then a function f: X - Y
is said to be (¢, ') continuous [1] if for z € X and U € wl(f(x)), there is
V € ¢(x) such that f(V) S U f is said to be gn continuous [3] if for every
Ae(f(x)), fTH(A) is in ¢(x)

A collection H of subsets of X is called an m family [3] on X if "H # ()
Let ¥ be a GNS in X and let H be an m family on X Then we say that an
m family H converges to x € X if H is finer than ¢(z) ie, ¢¥(z) € H

We recall the following concepts defined in [2] A collection C of subsets
of X is called a stack if A € C whenever B€ C and BC A

A stack H on a set X is called a p stack if it satisfies the following con
dition: A, B € H implies AN B # ()

Let X beaset,o={AC X: {z} S A}, and let v ={v(z): z € X},
where for all x € X, v(z) is a p stack and v(x) £ & Then v is called a neigh
borhood structure on X v(x) is called the v neighborhood stack at x, and
(X,v) is called a neighborhood space

Let X be a topological space and x € X A collection T, of subsets of
X is called a collection of weak neighborhoods 4] of x if each member of T},
contains z, for any two members of T, their intersection is also a member of
T, and the following is true Letting B =U{T, : z € X}, B is a weak base
[4] for X ie, a set U is open in X iff for every point = in U there exists a
B € T, such that B C U

Consider a function I : 2% — 2% satisfying these axioms:
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(C1) I(A) € A, for all AC X;

(C2) I(ANB) =I(A)NI(B), for all A,B € 2%,

(C3) I(X)=X

Throughout this paper, we use the term interior operator on X to mean
a set function I : 2% — 2% which satisfies (C1), (C2), and (C3)

3. Weak neighborhood systems and spaces

DEFINITION 31 Let ¢ : X — exp (exp (X)) Then ¢ is called a weak
neighborhood system on X if it satisfies the following:

(1) Forze X and V € ¢¥(x), z €V

(2) For U,V € (), VNU € ¢(x)

(3) For x € X, ¢p(x) # 0

Then the pair (X, ) is called a weak neighborhood space (briefly WNS)
on X V €(x) is called a weak neighborhood of v € X

DEFINITION 3 2 Let (X,9) be a WNS on X and A £ X The interior
and closure of A on ¢ (denoted by ¢y (A), vy (A), respectively) are defined as
follows:

wy(A) ={xz € A: there exists V € ¢(z) such that V C A};
YA ={zeX: VNA#£Dforall V € (x)}.

THEOREM 3 3 Let (X,4) be a WNS on X Then the following hold:

(1) ty(A) S A, forall AS X

(2) tp(AN B) = 1y(A) N1y(B), for all A,B € 2X

(3) tp(X) =X

PrROOF (1) and (3) are obvious

(2) Let @ € 1(A) N1y (B); then there are U, V in 4 (x) such that U € A,
V € B By Definition 31, UNV € ¢(z) It follows that = € ty,(AN B)

The converse inclusion is obvious

EXAMPLE 34 Let X ={a,b,c,d} and ¢ : X — exp (exp (X)) be a
weak neighborhood system defined as follows: (a) = {{a,c}}, ¥(b) =
{{b,c}}, ¥(c) =v(d) ={X} Then for A={a,bc} S X, 1y(A) = {a,b}
but ¢y (ty(A)) =0, and so ty(A) # 1y (Lyp(A))

THEOREM 3 5 Let (X,) be a WNS on X Then the following hold:

(1) 0 = 7 ()

(2) AS vy(A), forall AS X

(3) 7(AU B) = 74(A) Uny(B), for all A, B € 2¥

(4) 1p(A) = X —1p(X = A), 1y(A) = X = (X = 4)
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PROOF By Definition 3 2, it is obvious

From Theorem 3 3 and the definition of interior operator, we get the fol
lowing results:

THEOREM 3 6 (1) Let (X,1) be a WNS on X and I : 2% — 2% be de
fined as I(A) = 1y (A) for each AS X Then I is an interior operator

(2) Let I: 2% — ZX be an mterwr operator and ¢r : X — exp (exp (X))
be defined as ¢r(x {I cx € I(A) for AC X} Then ¢r is a weak
neighborhood qysfem 777(]71(’?(] by 1

Let (X,1)) be a WNS on X and I : 2% — 2% be defined as I(A) = 1,,(A)
for each A € X Then for a weak neighborhood system ¢,,, induced by I = ¢,
there is no relation between ¢,,, and v as the following example shows

EXAMPLE 37 Let X = {a,b,c} and let ¥ : X — exp (exp (X)) be a
weak neighborhood system defined as follows: 1(a) = {{a},{a,c}}, ¥(b)
= {{b}.{b,c}},¥(c) ={X} Then Guyt X — exp(exp (X)) is a weak neigh
borhood system mduced by vy as follows: ¢, (a) = {{a},{a,b}, X}, ¢, (D)
= { {0}, {a, b}, X}, 6, (c) = {X}

DEFINITION 3 8 Let (X,%) and (Y, ¢) be two WNS’s Then f: X - Y
is said to be w(t,¢) continuous if for x € X and V € ¢( f(x)), there is
U € ¢(z) such that f(U) SV

THEOREM 3 9 Let f: X —Y be a function on two WNS’s (X,1) and

(Y,¢) Then the following statements are equivalent:
(1) f is w(y, ¢) continuous

)

(2) f(7(A) Sref(A) for ASX
(3) %pf Y(B) S [ ((B)) forBSY
(4) f~'(ee(B)) St fH(B) for BSY

Proor (1) = (2) Let € y(A) If f(x) is not in v4f(A), then there
exists V € ¢(f(x)) such that VN, f(A) =0 By the (¢, ¢) continuity, there
is U € ¢(x) such that f(U) &V, and so f(U)N~,f(A) =0 Consequently,
U N A = (); a contradiction

(2) = (3) Let A= f~Y(B) for B Y then by (2), f('yw(A)) € v f(A)
=7 (f71(B)) S 7(B) Thus v f~(B) S f~(14(B))

(3) = (4) By Theorem 3 5, it is obvious
(4) = (1) Forz € X, let V € ¢(f(z)); then f(z) € ty(V) By (4), z €
FH(6(V)) Sty fH(V) By the definition of interior, there exists U € 1(z)

such that U € f~1(V) Thus we get the result
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4. w-open sets and w-continuity

DEFINITION 4 1 Let (X,9) be a WNS on X and G £ X Then G is
called a wy, open set if for each x € G, there is V € () such that V € G

Let Wy (X) denote the collection of all wy, open sets on a WNS (X, )
The complements of wy, open sets are called wy, closed sets

THEOREM 4 2 Let (X,v) be a WNS on X Then the collection Wy (X)
of all wy, open subsets of X is a topology on X

Proor (1) Clearly both () and X are w, open

(2) Let A, B be two w,y open sets; then for each x € AN B there exist
U,V € ¢(x) such that U € A, V € B Since ¢(x) is a weak neighborhood,
UNV ey(x) Thus AN B is also wy open

(3) Let C & Wy (X) ; then for each € UC, there exists A € C such that
x € A, and so there is V € ¢(x) such that VE A S UC Thus UC is wy,
open

REMARK In a topological space (X,7), let us define ¢: X —
exp (exp (X)) asy(z) ={G € 7: 2 € G} forz € X Then ¢ is a weak neigh
borhood system, and so Wy,(X) =7

DEFINITION 4 3 Let (X,9) be a WNS on X and AS X The wy
interior of A (denoted by i, (A)) is the union of all G € A, G € Wy (X), and
the wy, closure of A (denoted by cy(A)) is the intersection of all w, closed
sets containing A

THREOREM 4 4 Let (X,1) be a WNS on X and A € X Then the follow
ing hold:

1) iy (A) € 1p(A);
2) 1(A) & cy(A);
3) A is wy open iff iy(A) = A;
4) A is wy closed iff cy(A) = A

Proor (1) For x € iy(A), there exists a wy open set G such that x €
G £ A By the definition of w, open sets, there exists V' € ¢ (z) such that
zeVEGE A Thus x € 1y(A)

(2) Tt is similar to (1)

(3) and (4) are obvious

EXAMPLE 4 5 Let X ={a,b,c,d} and ¢ : X — exp (exp (X)) a weak
neighborhood system defined as follows: ¥ (a) = {{a,c}}, ¥(b) = {{b}},
P(c) =(d) ={X} Then for A={a,b,c} € X, ty(A) ={a,b} and iy(A)
= {b}, and so 1y (A) # iy (A)

THEOREM 4 6 Let (X,1) be a WNS on X and AS X Then 1,(A) = A
iff A is wy open

o~~~
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PROOF Suppose that ty(A) =A  For each x € 1y(A), there exists
Ve € ¥(z) such that x € V © A = 1 (A), and so ¢y(A) is a wy open set

For the converse, let A be wy, open; then from Theorem 4 4(3), it follows
A=iy(A) Swy(A) EA e, (A=A

THEOREM 4 7 Let I : 2% — 2% be an interior operator Then there ex
ists a weak neighborhood system 1 induced by I such that A is wy open iff
I(A)=A

PROOF Let us define ¢y : X — exp (exp (X)) as follows: for z € X, ()
={V:I(V)=V and 2 € V} Then ¢ is a WNS Now A is wy, open iff
A =UgcaV where V € ¢(x) Since I(V)=V for V € p(z), A =UzeaV =
Uzeal (V) € I(UgeaV) = I(A) Consequently, we can say A is wy open iff
I(A)=A

DEFINITION 4 8 Let f: X — Y be a function on two WNS’s (X, ) and
(Y,¢) Then fis said to be w continuous if for every A € Wy(Y), f~1(A) is
in Wq/)(X)

THEOREM 4 9 Let f: X — Y be a function on two WNS’s (X,v) and
(Y,¢) Then the following are equivalent:
( is w continuous

(2% For each wy closed set F in'Y, f~Y(F) is wy closed in X
(3) ( (A )) Cc¢(f( )) forall AC X

() col £ 1(B) < 1 (eo(B) for al BEY

(5) f1(is(B)) Siy(f(B)) forall BEY

(6) f: (X, Wy(X)) = (Y, W4(Y)) is continuous

PrROOF Obvious

THEOREM 4 10 Let f: X — Y be a function on two WNS’s (X,) and
(Y,0) If fis (¢, ) continuous, then it is also w continuous

Proor Let A € Wg(Y); then from Theorem 4 6, it follows t4(A) = A
By Theorems 4 4 and 4 9(5), we get f~1(A) = f 1 (14(A4)) € 1y f 1 (A) Thus
F71(A) is wy open

From the following example, we can say that not every w continuous
function is w(1), ¢) continuous

ExAMPLE 4 11 Let X = {a,b,c,d} and let ¢ : X — exp (exp (X)) be a
weak neighborhood system defined as in Example 4 5 Let us define the func
tion f: (X,¢) — (X,v) as follows: f(a) =a, f(b) =0, f(c)=4d, f(d)=c
Then f is w continuous, but it is not w(t,¥) continuous because for a € X
and V = {a,c} € ¥( f(a)), there is no U € 9(a) such that f(U) SV

Acta Mathematica Hungarica 121, 2008



ON WEAK NEIGHBORHOOD SYSTEMS AND SPACES 289
5. New interior and closure operators on a WINS

DEFINITION 5 1 Let (X,%) be a WNS and A € X

(1) I,(A) = {zeA: Acy(x)}

(2) clj,(A) = {reX: X-Ady()}

THEOREM 5 2 Let (X,¢) be a WNS and A, B C X Then the following
hold:

(1) I;(A) & A

(2) I;,(A) N I;(B) C I;(AN B)
(3) I,(A) & ty(A)

(4) I3(A) = X — cj(X — A)

ProOOF (1) Obvious

(2) For A,BC X, let z € I;(A) N I;(B); then A, B € ¢(z) From the
property of weak neighborhood, it follows that AN B € ¢(z) Hence = €
I,(AN B)

(3) Obvious

(4) Let z € I;j(A) for A S X; then A= X — (X — A) € ¢(z) and by Def
inition 5 1, z ¢ clj,(X — A) Thus we have z € X — cl;,(X — A4)

The converse is obvious

ExXAMPLE 5 3 Let X ={a,b,c} and A ={a,b} Consider a weak neigh
borhood system ¢ : X — exp (exp (X)) defined as follows: ¢ (a) = {{a,b}},
Y(b) = {{b}}, ¥(c) = {X} Then we get the following results:

(1) Since I (A) = {a} and 1y (A) = {a,b}, so [} (A) # 1y(A)

(2) Let B = X; then A € B but since I} (B) = {c}, I;,(4) € I(B)

(3) Since Ij(AN B) = {a} and I (A) N I;(B) =0, I;(ANB) £ I;(A) N
13(B)

(4) Since I;j(A) = {a} and I;Z(I;Z(A)) =0, I;Z(I;Z(A)) # 17,(A)

THREOREM 5 4 Let (X,1) be a WNS and A< X  Then the following
hold:

Proor (1), (3) and (4) are obvious

(2) Let @ & clj,(A) Ucly,(B); X — A€ (x) and X — B € ¢(x) From the
property of weak neighborhood, it follows that (X — A)N (X — B) € ¢ (x)
Hence z ¢ cl,(AU B)
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REMARK 55 From Example 5 3 and Theorem 5 4, we can deduce that
the following statements are not always true:

(1) clj(A) = 7p(A) for AC X

(2) For A, B € X if A C B, then cl,(A) € clj,(B)

(3) cly(A) Ucly(B) S cly (AU B) for A,BC X

(4) Iy, (cIiy(A)) =clj(A) for AS X

THEOREM 5 6 Let (X,1) be a WNS and A S X  Then the following
hold:

(1) If I,(A) = A, then A is wy open

(2) If cly(A) = A, then A is wy closed

Proor (1) For AS X, if [j(A)=A, then by Theorem 5 2(3),
ty(A) = A From Theorem 4 6, A is wy, open

(2) From Theorem 5 4(3), it is obvious

EXAMPLE 5 7 Let X = {a,b,c,d} Consider a weak neighborhood system
¥ : X — exp (exp (X)) defined as follows: ¢(a) = {{a,b}}, ¥(b) = {{b,c}},
¥(c) = {{b,c}}, ¥(d) = {X} Let A= {a,b,c};then Aiswy open but I7,(A)
=0, that is, [(A) # A

THEOREM 5 8 Let (X,v) be a WNS, AC X and let B={AZ X :
I7(A) = A} Then Vi« = {Uo : o S B} is contained in Wy (X)

ProOF From Theorem 5 6, we get the statement

THEOREM 5 9 Let (X,9) be a WNS and A S X  Then the following
hold:

(1) Ij(A) ={z € A: A€ H, for every m family H converging to =}

(2) cly(A) ={z € X : there exists an m family H such that H converges
tox and X — A ¢ H}

PrOOF (1) Let z € I;j(A) and let an m family H converge to « Then it
is obvious that A € ¢(z) S H

Suppose that for every m family H converging to z, A € H Then since
clearly ¢ (x) converges to x, by hypothesis, A € ¢(z), so that z € I (A)

(2) Let @ € cl,(A); then X — A ¢ ¢(z) Let H=1(x); then H satisfies
the condition

For the converse, let H be an m family converging to x and X —A ¢ H
Then, since ¥(z) is contained in H, X — A ¢ ¥(z) so that x € cl;,(A)

DEFINITION 5 10 TLet f: (X,9) — (Y, ¢) be a function between WNS’s
(X,¢) and (Y, ¢) Then f is called w* continuous if for every A € qﬁ(f(:r)) \
f7H(A) is in (2)

Every w* continuous function is w(1), ¢) continuous but the converse may
not be true as the following example shows
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ExAMPLE 5 11 Let X = {a,b,c} Consider two weak neighborhood sys
tems ¢, ¢ : X — exp (exp( )) defined as follows: w(a) = {{a},{a,b}}, ¥ (b)
= {{b}}, v(0) = {X}, d(a) = {{a},{a,b}}, &(b) = {{a,b}}, ¢(c) = {X}

Let f: (X,¢) — (X, ¢) be a function deﬁned by f(z) ==z, for v € X
Then f is w(1), ¢) continuous, but not w* continuous

We get the following implications:

w* continuous == w(1, ¢) continuous === w continuous

ﬂ M ﬂ

gn continuous =——=> (¢, ¢) continuous =—=> (gy, g¢) continuous

THEOREM 5 12 Let f: (X,v¢) — (Y, ) be a function between the WNS’s
(X,v) and (Y,¢) Then the following are equivalent:
(1) f is w* continuous

(2) f7H(I15(B)) S L;(f'(B) for BEY

(3) cly, (f71(B)) S f(cl3(B)) for BEY

PrOOF (1) = (2) Suppose f is w* continuous and x € f_l(I;‘,(A));
then A € ¢(f z))  fH(A) € ¢(x) follows from the w* continuity, so that
xell ( 1(A) )

(2 ) (1) Tt is obtained by Definition 5 1

(2) © (3) It is obvious by Theorem 5 2 and Theorem 5 4

THEOREM 5 13 Let f: (X,9) — (Y, ®) be a bijective function between
the WNS’s (X,v) and (Y,¢) Then f is w* continuous iff f(cl;"/,(A))
C cly (f(A) for ASX

PROOF Suppose f is w* continuous and A € X From Theorem 5 12,
it follows cly, (ffl(f(A))) - f*1(012 (f(A))) Since f is injective, cly(A)
C (el (£(4))

Suppose f(clf/j(A)) C cly (f(A)) for AS X For B CY, by hypothesis
and surjectivity, f(clfp (f_l(B))) C cly (f(f_l(B))) = cl3(B) Hence from
Theorem 5 12, it follows f is w* continuous

THEOREM 5 14 Let f: (X,9¥) — (Y, ®) be a bijective function between
the WNS’s (X,) and (Y,¢) Then f is w* continuous iff for an m family
H converging to x € X, f(H) converges to f(x)

PROOF Suppose f is w* (‘ontinuou@ and H is an m family converging
to z € X Tt is obvious that f(H {f : F e H} is an m family on Y

By hypothesis and surjectivity, we get qﬁ(f( )) € f(¥(z)) € f(H), so that
f(H) converges to f(x)
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For the converse, let G € ¢( f(z)) for G S Y Clearly since ¢ () con
verges to x, by hypothesis, we get d)(f(x)) - f(¢(m)) for x € X Since f is
injective, f~1(G) € ¥ (x), so that f is w* continuous

THEOREM 5 15 Let f: (X,v) — (Y, ) be a function between two WNS’s
(X,v) and (Y,¢) Then the following are equivalent:

(1) For z € X and for every A € ¢(z), f(A) € ¢(f(x))

(2) f(L;(A) SI5(f(A) for ASX

PrROOF (1) = (2) Let ye f(I;Z(A)); then there exists € I (A) such
that f(z) =y, andso A € ¢(z) From (1), it follows f(A) € ¢( f(x)), so that
we have y € I;;(f(A))

(2) = (1) For the proof, let A € ¢)(x); then by hypothesis, f(z) €
f(IjZ}(A)) - I;(f(A)) Hence we have f(A) € ¢( f(z))

References

[1] A Csaszar, Generalized topology, generalized continuity, Acta Math Hungar , 96
(2002), 351 357

[2] D C Kent and W K Min, Neighborhood spaces, International J Math and Math
Sci , 32 (2002), 387 399

[3] W K Min, Some results on generalized topological spaces and generalized systems,
Acta Math Hungar, 108 (2005), 171 181

[4] F Siwiec, On defining a space by a weak base, Pacific J Math , 52 (1974), 351 357

Acta Mathematica Hungarica 121, 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


