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Product of intuitionistic fuzzy groups

Rafal Habaj
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ul. Rejtana 16a, 35-959 Rzeszéw, Poland
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Abstract

Cartesian product of intuitionistic fuzzy sets have been defined by Atanassov
using the function minimum and the function maximum. In this paper we
introduce and analyse the properties of a product of intuitionistic fuzzy
groups. In particular we investigate conditions under which an intuition-
istic fuzzy group can be expressed as the product of the simple ones.
Keywords: intuitionistic fuzzy sets, intuitionistic fuzzy groups, intuitionis-
tic fuzzy normal subgroups, product of intuitionistic fuzzy sets.

1 Introduction

Using the notion of a fuzzy set introduced by Zadeh [12], Rosenfeld [8] defined
a fuzzy subgroup of a group. It is worth to be pointed that Foster [6] gave the
concept of products of fuzzy subgroups. This concept was modified by Sherwood
[9] by the use of the notion of a triangular norm. Since then, many scholars have
studied the theories of products of fuzzy subgroups [1, 4, 7]. After the intro-
duction of the concept of fuzzy sets, several researches were conducted on the
generalizations of the notion of fuzzy sets. The idea of ’intuitionistic fuzzy set’
was introduced by Atanassov in 1983 in [3]. Xiaoping and Guijun in [10] put for-
ward the notion of an intuitionistic fuzzy group. In the present paper we introduce
the concept of the product of intuitionistic fuzzy groups and obtain some related
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results. In particular we prove that an intuitionistic fuzzy group on the Cartesian
product of groups can be expressed as the product of the respective intuitionistic
fuzzy groups.

2 Basic definitions

First, we recall some basic definitions for the sake of completeness. In the whole
paper G (or GG;) denotes a given group.

Definition 1 (cf. [2]). An intuitionistic fuzzy set in a universe X is an object of the
Jorm
A:{< :CauA(:C)’VA(‘T) > |:CEX} (1

where g : X — [0,1] andva : X — [0, 1] satisfy the following condition:
pa(z) +va(z)<lforall x € X (2)

A is called the “degree of membership of x in A”, v4 is called the “degree of
non-membership of x in A”. The class of intuitionistic fuzzy sets in a universe X
will be denoted IF(X).

Let A,B € IF(X) and
A={<zpa(x),va(z) > |z € X}, B={<uz,up(x),vp(x)>|re X}
Then the order is defined as follows:

ACBiff pg(x) < pp(z)and va(z) > vp(x) forall x € X. 3)

Definition 2 (cf. [10]). Let G be a classical group, the intuitionistic fuzzy set
A={<z,pa(z),va(x) > |z € G} is called an intuitionistic fuzzy group on G,
if the following conditions are satisfied

pa(zy) = min (pa(z), pa(y)), valey) < max (va(z), valy)) @)
for all x,ye G,
pa(z™) > pa(z), va(z™) < va(z) forallx € G 5)
The class of intuitionistic fuzzy groups on G will be denoted IFG(G).

Definition 3 (cf. [11]). Let A = {< z,pa(x),va(z) > |z € G}. A€IFG(G) is
called an intuitionistic fuzzy normal subgroup on G, if

pa(zyz™) > pa(y), valzyz™t) <valy), forallxy € G. (6)

The class of intuitionistic fuzzy normal subgroups on G will be denoted IFNS(G).

88



Definition 4 (cf. [11]). Let A€IF(X), A = {< z,pa(x),va(z) > |z € X}. Then
for arbitrary t € [0, 1] the set

Al ={z € X|va(z) <t < pa(x)} (7)
is called a t-level set of A.

Theorem 1 (cf. [11]). For every A = {< z,pa(z),va(z) > |z € G}, A €
IFNS(QG) the condition (6) is equivalent to

pa(ry) = pa(yz), va(zy) = va(yz), forall xy € G. ®)

Theorem 2 (cf. [11]). Let G be a classical group. Then the intuitionistic fuzzy
group A is an intuitionistic fuzzy normal subgroup on G iff Al is a classical normal
subgroup on G for all t € [0, 1].

3 Main result

In [2] a number of Cartesian products is defined, amongst which the following.
Let Ac IF(X,),BelF(Xy), A={<z,pa(z),va(z) >z € X}, B={<
x,up(x),vp(x) > |r € Xy}. Then the following Cartesian product is defined:

A ><4B =
= {< (z,y), min(pa(z), pp(y), max(va(z),vp(y)) > |z € X1,y € Xo}.

We can adopt the above Cartesian products for intuitionistic fuzzy groups as
follows.

Definition 5. Suppose that A; = {< x;, pa,(x:),va,(zi) > |z, € Gi}, A; €
IFG(G;) for each i=1,2,...,n. Then the product A1 X Ag X ... X A, is defined as
follows

Al X Ay x o x Ay ={< (21,22, .., Tp ), min(pa, (1), ooy pra, (Tn)),
max(va, (x1),....,va4, (zn)) > |z1 € G1,...,2, € G, }. )

Remark 1. The product A1 x As X ... X A, is an intuitionistic fuzzy set
in Gi X Gy X ... X Gy (see [2]). We see that the minimum function is
used for the degree of membership and the maximum for the degree of non-
membership, i.e. LA, xAyx.. xA,(T1,T2, .y Tp) = min(pa, (1), ..., pa, (n)),
VA xAgx...x Ay (X1, 22, ooy Ty ) = max(va, (z1), ..., V4, (Tn))-

&9



Theorem 3. Let A; eIFG(G;) for each i=1,2,...,n. Then
Al X Ay x ... x A, €IFG(G1 x G X ... x Gy).

Proof. For all elements (1,2, ..., Tn), (Y1,Y2, -y Yn) € G1 X G X ... X Gy, we
get

MAIXA2>< XAn((xlvaV"’ )(y17y27"'7yn)) =
HA1><A2>< <A (T1Y1, T2Y2, ooy Tnln) =
min ILI/Al $1Z/1)’ 5 HA, $nyn)) =

min(min(pa, (1), pa; (1)), - min(pa, (2n), pa, (Yn))) =
min(min(pa, (£1), -, pa, (Tn)), min(pa, (Y1), - pa, (yn))) =
mln(HAlegx...xAn(CUlaCU%---,xn)aVA1><A2><...><An(?/1,y2a-w?/n))-

Also,
VA1><A2>< XAn((xl‘)xQ"“? )(y17y2,---7yn)) =
VA1><A2>< x A (T1Y1, T2Y2,s ooy Trln) =
max(va, (z1y1), -, VA, (Tnyn)) <
max(max(va, (1), VAl(yl)) ymax(va, (Tn), va, (Yn))) =
max(max(va, (1), ..., v, (zn)), max(va, (yl),-- A, (Yn))) =
maX(VAlegx ><An(1'171'27-- )7VA1><A2><...><An(ylay27---7yn))-

The condition (4) is fulfilled. We also have

,LLA1><A2><...><1? ((xl,.'EQ, xn)_ ) ,LLA1><A2>< XAn(xl_la',EQ_I)"'axr_Ll) —
min(fea, (27°), - fa, (25 1)) = min(pa, (21), ..., pa,, (2n)) =

MAlegx...xAn(ﬂﬁl,m,---,mn)-
And
)71) = VA1XA2X---XAn(xI17x§17 ---71'7;1) =
< max(va, (1), ..., v4, (T5)) =

I/AIXA2><---><A1n((x17 X2, .oy T
max(va, (27 ), -y va, (2,1
Z/Al ><A2><...><An('1"17 Ly ey l‘n)

Thus A1 X Ag X ... x Ay, is an intuitionistic fuzzy group on G1 X Go X ... x G,,. [

Theorem 4. Let A; € IFNS(G;) for eachi = 1,2,...,n. Then
A; x Ay x ... x A,, EIFNS(G1 X G X ... X Gy).

Proof. From previous theorem we obtain that A; x Ay x ... x A, € IFG(G X
Go X ... X Gy). Let us show that A} x Ag x ... X A,, is normal.
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For (z1,....,xn), (Y1, .., Yn) € G1 X Ga X ... X Gy, we have

MA1><A2><...><An((fE17 ey l‘n)(yla ceey yn)) =
min(MAl (x1y1>7 s A, (mnyn» =
min(pa, (Y121), -, 14, (Ynn)) =

LAy x Aok Ap (Y1 oy Yn ) (X1, oy Tn)).

Also,
VA1><A2><...><AH((ZE1, ) xn)(yla ) yn)) =
max(va, (z1y1), ..., va, (Tnyn)) =
max(va, (Y121) ..o VA, (YnTp)) =
VAyxAgx .. x An (UL eoey Yn ) (T15 ooy ).

Thus A; x Ay X ... X A, is an intuitionistic fuzzy normal subgroup on G; x G X
.. X Gp. O

Theorem 5. Suppose, for each i=1,2,...n, A; €IFNS(G;) and t € [0,1]. Then
(A X Ay x ... x Ap)tis a classical normal subgroup on Gy x Go x ... X Gy, and
(A] x Ag X .. x Ap)t = A} x AL x ... x AL,

Proof. By previous Theorem Ay X Ay X ... X A, €EIFNS(G1 X Ga X ... X Gy).
Hence and Theorem 2 we get that for arbitrary ¢ € [0, 1], (A1 X Ag X ... x A,)*
is a classical normal subgroup on G1 X Ga X ... X G, .

Let A; = {< @i, pa, (), va,(z;) > |z; € G;}.

For the element (a1, as, ...,a,) € (A1 x As x ... x A,)?, using Definition 4 we
can write

VA xAgx.. xAn(@1,02, ;) <t < Ay xAgx.. x A, (A1,02, ..., Gp).

From here

max(va, (a1),...,va, (an)) <t <min(ua, (a1), ..., pa, (an)).

Then we have

A (a1) >t pma, (an) >t and va,(ar1) <t,..,va, (a,) <t.
Hence we get
va,(a1) <t <pa(ar),...,va,(an) <t <pa,(an).
Consequently, we obtain a; € A}, ..., a, € Al And so

(a1,a9,...,a,) € At x AL x ... x AL
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Conversely, let (a1, ag,...,a,) € A} x AY x ... x Al Then a; € Al fori =
1,2, ...,n. Using Definition 4 we have

va(a1) <t < pa(ar),....va,(an) <t < pa,(an).

This gives us

max(va, (a1), ..., va, (an)) <t < min(pa, (a1), ..., pa, (an)).

Then we have

Z/A1><A2><...><An(alaa’2a '*')an) <t< HAlegx...xAn(al,a% ---aan)-

Finally we get
(al,ag, ...,an) S (A1 X Ag X ... X An)t.

O

When the intuitionistic fuzzy group can be expressed as the product of the
simple ones? The following theorem deal with such a question.

Theorem 6. Let Ay, As,..., A, be intuitionistic fuzzy subsets in the groups
G1,Go, ..., Gy, respectively, such that
A = {< x;, pa,(x;),va,(z;) > |z; € G;} and

,LLAZ' (xl) S ,U'Al><...><Ai,1><A¢+1><...><An(617 cey ei*l, 6i+15 ey 6TL) (10)
Z/AZ(xl) 2 VAlX...XAileAiJrlX...XAn(ela ey 6i*17 6i+15 ey en) (11)

for all x; in G;, e; being the identity element of G;. If A1 X Ay X ... X
A, €IFG(G1 x Gy X ... x Gy,), then A; €IFG(G;).

Proof. Let A1 x A x...x A, be an intuitionistic fuzzy group on G1 X G X ...x G,

and z;,y; € G;.
Then

(€15 ey €im1, iy €ig 1y ey € )5 (€15 vy €1— 1, Yis €i 15 s ) € G1 X G X ... X G,
Now, using (10) and (11), we get
MAi(xiyi) -

mln(,qu (Cﬂzyz), ,LLA1 ><...><Ai,1 ><A¢+1><...><An((61) e ei*la
Cit1y ey en)(el, ey €315 €41y ey en))) =

92



min(gea, (z3yi), min(pa, (e1€1), ., pa;_, (€i-1€i-1),

PA; 4 (Cit1€i41)s oy A, (€nen))) =

min(gia, (€1€1), o pa,_ (€im1€i-1), pa, (z:yi),

[Aipr (€it1€i41),s oy A, (€nen)) =

PAAL X oo X Ag o5 Ap (€115 oy €5-1€i1, Tilfi, €14 1€i4 15 vy €nC) =
MA1><...><A¢><...><An((61, -~ €41,

Lijy €i41y ony en)<61, ey €—15Yiy €i4-1y o0y en)) >

AN (LA 5. x Ay x5 A (€15 o5 €1, Tiy €115 oo €n) 5
MA1><...><A¢><...><An(€17 <y €i—1,Yiy Cit1, -~-76n)) =

min (min (4, (2:), Ay ... x A1 x Ajp1 X x Ap (€15 o0y €15 €115 vy €y

);

min(MAi (y’L)a /‘LA1><...><AZ',1><A¢+1><...><A»,I (617 ey €4—1, €441 oeny en))) —

= min(pa, (), 1a, (¥i))-

Similarly,

va, (ziyi) = max(va, (Tiyi), LAy x..x Ai_1x Apgr xox An (€1, 0y €21,

€it1, -~-76n)(617 <y €1, €41, ~--76n))) = VA1><...><Ai><...><An((617 -y €i—1,
Tiy €ig1seees €0 ) (€1, eey €11, Uiy €it 1y oy €n)) < MAX(VA; . xA; ... x Ay (€15
y ey €i—1, Liy €41, ~-~76n)7VA1><...><Ai><...><An(€1, c €i—1, Y5, €41, ~--76n))
= max(max(va, (i), VA, x..x Ai_1 x Aip1 .. x A (€15 o0y €11, €34 15 -y €1)),

Max(VA; (Yi)s AL .. x Aj_1 X Apg1 X x A (€15 o3 €521, €141, o0y €n))) =
= max(va, (i), va, (¥:))-

Also,

ILLAi('/E;l) = min(/‘Ai(aj;l)vMA1><---><A¢71><A1'+1X~~~XAn(6I17 "'76;—11’6
7"'767;1)) = MA1><...><A1-><...><An<61_ ""761'_—17371'_ ’ei_—I—l’ -~-7€;1> =
PAL o x Ao A (€15 ooy €1, Ty €541, oy €0) T1) 2>

> Ay % Ay XX A (€15 o0 €515 Ty €541, ey €0) =

min (oA, (24), Ay .. x Aj—1 X Aggr X5 Ap (€15 o0y €1, €34 15 -0y €n))

= ,UJAi(xi>-

And
-1

VAi(xi_l) = max(VAi (xi_l), VAl><...><Ai_1><Ai+1><...><An(€1_1: 17 €i—1:€41>

e l)) = VA 5. X Aixx Ap (€1 75 ooy €51, @7 s €1y G ) =
VAlX...XAiX...XAn((elv"'76i717$i76i+1;-~-7en)_ ) <

S VA X X AiX X An (€15 ooy €= 15 Ty €41, ony ) =

Max(VA, (T4), YAy x...x Aj_1 x Aip1 %o x Ap (€15 oy €121, €541, -0 €1))
= VAi(‘/Ei)'

Hence A; is an intuitionistic fuzzy group on G;. This completes the proof.
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4 Conclusions

In this contribution the definition of the product of intuitionistic fuzzy groups is
considered. Some properties of this product are proved. These results can be
useful in further examinations in the field of generalized Cartesian product (see

[5D.
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It may be viewed as a result of fruitful discussions held during the Eighth
International Workshop on Intuitionistic Fuzzy Sets and Generalized Nets
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The Eighth International Workshop on Intuitionistic Fuzzy Sets and
Generalized Nets (IWIFSGN-2009) has been meant to commence a new series
of scientific events primarily focused on new developments in foundations and
applications of intuitionistic fuzzy sets and generalized nets pioneered by
Professor Krassimir T. Atanassov. Moreover, other topics related to broadly
perceived representation and processing of uncertain and imprecise
information and intelligent systems are discussed.

We hope that a collection of main contributions presented at the Workshop,
completed with many papers by leading experts who have not been able to
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in the topics considered.

9 788389 475299



	001-vol_1_strona_I.pdf
	002-vol_1_strona_II.pdf
	003-vol_1_strona_III.pdf
	004-vol_1_strona_IV.pdf
	005-vol_1_strona_V-foreward.pdf
	006-vol_1_strona_VII-contents.pdf
	007-atanassov.pdf
	008-atanassov-starnova-atanassova.pdf
	009-atanassov-szmidt-kacprzyk.pdf
	010-atanassova.pdf
	011-baczynski.pdf
	012-ban.pdf
	013-drewniak.pdf
	014-drygas.pdf
	015-durica.pdf
	016-habaj.pdf
	017-hinde.pdf
	018-klukowski.pdf
	019-kosinski-wilczynska.pdf
	020-lasova.pdf
	021-matusiewicz.pdf
	022-pekala.pdf
	023-riecan-lasova.pdf
	024-shanon-et-al.pdf
	025-starosta.pdf
	026-szmidt-kacprzyk.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




