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Abstract

In this paper the notion of residue class of I'-near-rings and interval valued anti
fuzzy ideals of I"-near-rings is introduced. Homomorphism and endomorphism of
interval-valued anti fuzzy ideal in I"-near-rings is discussed. Also union of interval
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spect to anti fuzzy ideals are studied.
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1. Introduction

Zadeh [19] introduced the concept of fuzzy set in 1965 and after that he also introduced
the notion of interval valued fuzzy subset [18] (in short i-v fuzzy subset) in 1975, where
the values of membership functions are intervals of numbers instead of a single number
as in fuzzy set. In [2] Biswas discussed the concept of anti fuzzy subgroups. T. Nagaiah
etal. [10, 11] initiated the notion of PO-Gamma semigroups with respect to fuzzy ideals
and anti fuzzy ideals. In [3], R. Biswas defined interval-valued fuzzy subgroups of the
same nature of Rosenfelds’s fuzzy subgroups. A comprehensive review of theory of
fuzzy ideals of near-rings and anti fuzzy ideal of near-rings can be found in [35, 6, 8].
K. Murugalingam and K. Arjunan [9] introduced interval valued fuzzy subsemirings of
semirings.

Y. B. Jun and K. H. Kim [7] discussed interval-valued R-subgroups in terms of near-
rings. Davvaz [4] introduced fuzzy ideals of near-rings with interval-valued membership
functions. N. Thillaigovindan et al. [16, 17] have studied interval valued fuzzy ideals
and anti fuzzy ideals of near-rings. Abou-Zaid[1] proposed the concept of fuzzy sub
near-rings and ideals. T. Srinivas et al. [14, 15] studied the notion of anti fuzzy ideals of
["-near-rings and anti fuzzy near-algebra over anti fuzzy fields. T. Nagaiah etal. [12, 13]
proposed interval-valued fuzzy ideals of I'-near-rings. In this paper, we have introduced
the notion of interval valued anti fuzzy ideals of ['-near-rings. We have characterized and
investigated some related properties of interval valued anti fuzzy ideals of I"-near-rings
(left). Also, we studied homomorphism and endomorphism of interval-valued anti fuzzy
ideal in I'-near-rings (left). Throughout this paper we will use the word “near-ring” to
mean “left near-ring”.

2. Preliminaries
For the sake of continuity we recall some basic definitions.

Definition 2.1. Let / be an ideal of a I'-near-ring N. For each x + I, y + I in the factor
N
group 7 anda € I'wedefine(x+ 1)+ (y+1)=x+y)+Tand (x+Da(y+1) =

N
(xay) + 1. Then T is a ['-near-ring which we call the residue class I'-near-ring of N

with respect to /.

Definition 2.2. Let R and S be I'-near rings. A map f : R — § is called a ['-near-
ring homomorphism if f (x + y) = f (x) + f (y) and f (xay) = f (x)af (y), for all
X, yeE R;a €T

Notation 2.3. [16] An interval-valued number a on [0, 1] is a closed subinterval of
[0, 1], thatis @ = [a~,a"]such that 0 < ¢~ < at < 1 where ¢~ and a™ are lower
and upper limits of @ respectively. The set of all closed sub intervals of [0, 1] is denoted
by D[0, 1]. In this notation 0 = [07,0"] and T = [1~, 17]. We also identify the
interval [a, a] by the number a € [0, 1]. For any two interval numbers @ = [a ", at]
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and b = [b~,b*] on [0, 1], we define
(i)d<bwa <b anda®t <bT
(i) d=b < a” =b andat =b™.
(i) d<bod<bandd #b

(iv) ka = [ka ,ka™],for0 <k < 1.

i
Definition 2.4. [16] A mapping min : D[0, 1] x D[0, 1] — DJ[O0, 1] defined by
i ~ ~
min(d@, b) = [min(a™, b)), min(a™*, b1)] for all @, b € D[0, 1] is called an interval
min-norm. A mapping max : DJ0, 1] x D[0, 1] — DIJO0, 1] defined by

mlax(E, b) = [max(a—, b~), max(at, bT)] forall @, b € D[0, 1] is called interval max-
norm.

Let mlin and miax be the interval-valued min-norm and interval-valued max-norm on
DIO0, 1] respectively. Then the following are true:
(1) min(@,a) = and max{(@, @) = a4 Y@ e DI0, 1].
(2) min(@. 5} = min{p, @) and max (@, b} = max(p. @) V. b € D[O. 11.
(3) 1fVa@.5.Ze D[0,1], @= b, then min{d@, ¢} = min{b, &) and
miax{a, ¢l < miax{z, c}.

Definition 2.5. Let f : X — Y be a function. For a fuzzy set u in Y, we define
f_] (w)(x) = u(f(x)) for every x € X. For a fuzzy set A in X, f (1) is defined by

_JosupA(x) if f(x)=y, xeX
S = { 0 if there is no such x

where y € Y.

3. Interval-valued anti fuzzy ideals

Definition 3.1. An interval valued fuzzy subset i@ of a I'-near-ring N is called Interval
valued anti fuzzy sub I'-near-ring of N if

(i) [ —y) < max{a@), i(y)
(i) (xay) <max{i(x), Z(y)IVx,y €N
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Definition 3.2. Aninterval valued fuzzy subset & of a I'-near-ring N is called an interval
valued anti fuzzy ideal of N, if 1 is an interval valued fuzzy sub I'-near-ring of N and

(i) p(y+x—y =< pux)
(iv) plxay) < pi(y)
v) plx+2ay —xay) < p(z), ¥Vx,y,z€ N,a el
Note that i is an interval valued anti fuzzy left ideal of N if it satisfies (1), (ii), (ii1) and

(iv), 1 1s an interval valued anti fuzzy right ideal of N if it satisfies (i), (i1), (ii1) and (V).

Theorem 3.3. Let N be a I'-near-ring and {{z; i € I} a non-empty family of subsets of

N. If {{r; i € I} is an interval valued anti fuzzy ideal of N then U (t; is an interval
iel
valued anti fuzzy ideal of N.

Proof. Let {{t; i € I} be an interval valued anti fuzzy ideal of N. Let x, y,z € N and
o € I'. Then we have

U —» = supliti(x = »ies
iel
< sup{max{fZ; (x). /T (}ies
= max{sup{iT; (*)}ies. sUP{L; () }ies}
= max{( @), (JaH o)
iel iel
Umyay) = sup(i;xay)lics
iel
< sup{max{f; (v). /5 ()} ies
= max{sup{iT; (")}ics. SUP{iT; (¥ }ies )
= max{(J @), (Jaon).
iel iel
U +x—y = stpliTi(y+x = ylies
iel
< sup{Tier = (A0
iel
(Janeay) = suplit;ary)lics
iel

< supl@Mhier = (A

iel
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U (x + Dy —xay) = sup(iZi((x + Day — xay)lies

iel
i~ ~
< sup{fZ;@}ier = (J 7)) @)
iel
Therefore U (&; is an interval valued anti fuzzy ideal of a ['-near-ring N. |
iel

Theorem 3.4. Let R and S be two I'-near-rings and f : R — § be a homomorphism. If
7 is an interval valued anti fuzzy ideal of a near-ring S then f ' (V) is an interval valued
anti fuzzy left (resp. right) ideal of R.

Proof. Let v be an interval valued anti fuzzy ideal of S. Letx,y,z € Rand ¢ € T.
Then

O —y) = V(fax—y) =& = fO))
< max{V(f(x)), V(f(y))} = max{f ' Tx)), T}

O ay) = V(f(xay) =V(f@)af ()
< max{V(f(x)), V(f (»))} = max{f ' T ), T T

G +x—y)

V(f(y+x =)=V Q)+ fFx) = £FO)))
V(f(x) = fIEW)

[A

) (xay) V(f (xay)) = V(f () f(y))

V() = FIEG).

Now the right ideal case is proved as follows.

IA

IO ((x + )y — xay) V(f((x + 2y — xay))
V((f () + f@afy) — fRaf»)))

V(@) = f'0@)

Hence f~' (V) is an interval valued anti fuzzy left (resp. right) ideal of a I'-near-ring R.
|

A

The converse of the theorem 3.4 does not hold directly. We can state the converse of
this theorem by strengthening the condition on f as follows.

Theorem 3.5. Let f : R — S be an onto homomorphism of I'-near-rings R and S. Let
7V be an interval valued fuzzy subset of S. If f~'(V) is an interval valued anti fuzzy left
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(resp. right) ideal of R, then 7V is an interval valued anti fuzzy left (resp. right) ideal of
S.

Proof. Letx,y,z € Sanda € I'. Then f(a) = x, f(b) = y and f(c) = z for some
a,b,c € R. We have

Tx—y) = V(f@)— fB) =V(fla—b) = f"'@)(a—b))
< max{f~'®)(@), f' @) b))}

= max{F(f (@), F(FB)} = max{T(x), D)}
Vay) = V(f(@afb) (3.1)

= 7 @®)(aab)) < max{f' @ (@), £~ @) ®B)))
= max{T(f(a)), V(f (b))} = max{V(x), V(y)}

Vy+x—y) = VfD)+ f@) — fB)) =V(fb+a—b)=f'®)b+a—b))
< @) =9(f @) =V(x)
Vxay) = V(f(@)af (b)) =V(f(aab))

T ®)@ab) < f7HE)B) =T(f (b)) =T(y)
Now the right ideal case is proved as follows.
B(x + Dy —xay) = V(@) + Fe)af®) - f@af®h)
= Y(f((a + c)ab — aab)) = f @) ((a + ¢)ab — aab))
< OO =9 () =),

Hence V is an interval valued anti fuzzy left (resp. right.) ideal of a I'-near-ring S. W

Theorem 3.6. Let & be an interval valued fuzzy subset of a I'-near ring N. Then
It = [, T ]is an interval valued anti fuzzy left ( resp. right) ideal of a I'-near-ring N
if and only if s ~, ™ are anti fuzzy left (resp. right) ideals of N.

Proof. Let [t be an interval valued anti fuzzy left (resp. right) ideal of a I'-near-ring N.
Forany x, y,z € N and o € I, then we have

n(x —y)

(™ (x —y), nwh(x —y)]

< max{fi(x), F(y)}
= [max{u” (x), u~ (»)}, max{u™(x), ut (M}
It follows that 1~ (x —y) < max{u ™ (x), u~ (y)}and u* (x—y) < max{u™(x), u* ()}

[i(xay)

[~ (xay), ut (xay)]

max{f(x), K ()}
[max{n ™ (x), u~ (y)}, max{u™t(x), u* ()}

I IA
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It follows that 1~ (xary) < max{u ™ (x), = (y)} and u (xay) < max{ut(x), u™(»)}.
W +x—y.ut+x—»] = G +x—y)

a(x)

= [u ), u" )]

[A

It follows that u = (y +x —y) < u~ (x)and uT(y + x — y) < ut(x). Also

[ (xay), pF(xay)] = R(xay)
(y)
= [n™ (), k" MI

A

It follows that ;™ (xay) < ™ (y) and ut (xay) < ut(y).

[ ((x + 2ay —xay), u T ((x + Doy — xay)] = R((x +2)ay — xay))
(z)
= [0 @, un" @]

IA

It follows that 1~ ((x + 2)ay — xay) < u (z) and ™ ((x + Day — xay) < u*(2).
Hence 1~ and pu™ are anti fuzzy left (resp. right) ideals of N.

Conversely suppose that ., 1™ are anti fuzzy left(resp. right) ideals of N. Letx, y, z €
N and @ € I'. Then

A —y) =[n"(x =), u" (=] =< [max{p” (), w~ (M} max{u” @), u* (M)
= max{[p~ (), w1 [ (), w1} = max{F(x), X)),

(1™ (xay), ut (xay)]
< [max{u™(x), u~ (M} max{utx), ut (M}

fi(xay)
= max{[n~ (), wt ] [~ ), w1} = max{E ), 7))

Ry+x—y) = W G+x—y,nty+x—y)]
< [u ), ut@)] =)
Rxay) = [u” (xay), pt(xay)] < 1~ (), " ()] = A(y) and
A((x+2)ay—xay) = [ ((x+2)ay—xay), " (x+2)ay—xay)] < [n™(2), u* ()] =

A(z).
Hence 11 is an interval valued anti fuzzy left (resp. right) ideal of a I'-near-ring N. W

Theorem 3.7. Let N be a I'-near-ring. Let f be an endomorphism of N. If iz is an
interval valued anti fuzzy ideal of N, then so is ﬁf .

Proof. Let & be an interval valued anti fuzzy ideal of N. Letx,y,z € Nand o € T'.
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Then

il —y) = A(fx—y)
= H(fx) = fO)
max{F(f(x)), K(f ()}
= max{f/ (x), % ()

i (xay) = [H(f(xay))
= A(f)af(y)

< max{F(f (), 7))} = max{fi! (x), il ()

oy+x—y) = EfO+x—y)
= AL+ f) — fO)) < Afx) =7 (%)

i (xay) = [H(f(xay))
= A(f@af()) <AfG)) =l ()

Now the right ideal case is proved as follows.

i ((x + Day —xay) = A(f(x +2)ay — xay))
A(f@x) + F@af) — fFaf»))
L(f(2) =1 ().

IA

Hence 7i/ is an interval valued anti fuzzy ideal of a I"-near-ring. |

Theorem 3.8. Let / be an ideal of a ['-near-ring N and & be an interval valued anti

~ N
fuzzy left (resp. right) ideal of N. Then the fuzzy subset i* of T defined by

i*a+1) = supii(a—+x)

xel

N
is an interval valued anti fuzzy left (resp. right) ideal of the residue class I"-near-ring T
of N with respect to /.
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~ N
Proof. Clearly 1* is well defined. Letx + I,y + I € T and ¢ € I'. Then we have

pH{ex+ D)=+ D)

Wy +x—y)+1]

w*(xay + 1)

= pH{&x—y) +1}
= supi[(x — y) +z]

zel

—  shp HIG—y)+ (- v)]

z=u—vel

= stp G +u) — (v + v)]

u,vel

< max{ sup {Ji(x + ), f(y + v)}}

u,vel

— max{stp F(x + ), sup H(y + v))

uel vel

= miax{ﬁ(x + D), 1(y + 1)}

Ry +x)—y) + 1]
sup (v 4 x) — y) + 2]

zel

Slilp ml(y +x)—y+@+v—w)]

z=u+v—wel

sip  Fil(y +u) + (x +v) — (v + w)]

u,v,wel

sﬁp w(x + v)

vel
wr(x +1).
m((x + Da(y + 1))

sup{fil(x + Ha(y + )]}

tel

séy{médx{ﬁ(x + 1), Ly + D)}
te

max{sup 7L (x + 1), sup fL(y + 1))

tel tel

max{sup i (x + 1), sup Z(y + 1)}

tel tel

miax{ﬁ*(x + D), 1"y + 1)}
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wrxay+1) = n((x+ Da(y +1))
= sup{fi{(x + Naly + N}

tel

sl’i;;{m"ax{ﬁ(y +ON =+ D)
te

[A

Now the right ideal case is proved as follows.

B((x + 2oy — xay) + 1) = 513111) H{((x + Day — xay) + 1)}
te

— ST D)+ @+ Da(y 1) — (x + Daly + 1)
tel

SUp7i(z + 1) = fi(z + )

=
tel
Hence /t* is an interval valued anti fuzzy ideal of N. [

Theorem 3.9. Let I be an ideal of a I'-near-ring N. If it with i(a + I) = u(a), where

a € N, is an interval valued anti fuzzy left (resp. right) ideal of T then p is an interval
valued anti fuzzy left (resp. right) ideal of N.

Proof. Let I be an ideal of a I'-near-ring N and 1t be an interval valued anti fuzzy left

N
ideal of T Letx,y,z € N and @ € I, then we have

px—y) = Mx—n+DH=ax+D—u+1)
max (L (x + 1), fL(y + 1)} = max{u(x), n(y)}

A

p(xay) = pxay+1)
= w((x+ Da(y+1))

< max{fi(x + D). iy + D} = max{u(x), n(y)}

uy+x—y) = w((G+x—-y)+1)
= uly+D+G+D—-O+D]<pnx+1)=pux)

plxay) = jpi(xey +1)
= Wx+Daly+D)<pnly+1) =n
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Next the right ideal case is proved as follows.

pul(x +2)ay —xay]l = pl(x +2ay — xay + 1]

ml((x + 2ay + 1) — (xay + )]

p{x+ 1D+ @+ Dia(y +1) — (x + Da(y + 1)]
wiz+1) = u@).

A

Hence p 1s an interval valued anti fuzzy ideal of N. |

Acknowledgements

The authors are deeply grateful to the referee and reviewers for their valuable comments
and suggestions for improving this paper.

References

[1] S. Abou-Zaid, On fuzzy subnear-rings and ideals, Fuzzy sets and Systems,
44(1991), 139-146.

[2] R. Biswas, Fuzzy subgroups and anti fuzzy subgroups, Fuzzy Sets and System:s,
44 (1990), 121-124.

[3] R. Biswas, Rosenfeld’s fuzzy subgroups with interval valued mumbership func-
tions, Fuzzy sets and systems, 63(1994), 87-90.

[4] B.Davvaz, Fuzzy ideals of near-rings with interval valued membership functions,
Journal of Sciences, Islamic republic of Iran, 12(2001), no. 2, 171-175.

[5] T. K. Dutta and B. K. Biswas, Fuzzy ideals of near-rings, Bull. Calcutta Math. Soc.,
89(1997), 447-456.

[6] S.M. Hong, Y.B. Jun, H.S. Kim, Fuzzy ideals in near-rings, Bulletin of Korean
Mathematical Society, 35(3), (1998), 455-464.

[7] Y.B. Jun and K.H. Kim, Interval valued fuzzy R-subgroups of near-rings, Indian.
J. Pure appl. Math., 33(2002), 71-80.

[8] K. H. Kim and Y.B. Jun, Anti fuzzy ideals in near rings, Iranian Journal of Fuzzy
Systems, Vol. 2 (2005), 71-80.

[9] K.Murugalingam and K. Arjunan, A study on interval valued fuzzy subsemirings of
semirings, International Journal of Applied Mathematics and Modeling, 1 (2013),

1-6.
[10] T. Nagaiah, K. Vijay kumar, A. lampan and T. Srinivas, A study of fuzzy ieals of
PO-Gamma semigroups , Palestina Journal of Mathematics, Vol. 5(1), (2016), 1-7.

[11] T. Nagaiah, K. Vijay kumar, P. Narasimha Swamy and T. Srinivas, A study PO-
Gamma semigroups in terms of anti fuzzy idels, Annals of Fuzzy Mathematics and
Informatics (Accepted)



6092 T. Nagaiah, K. Vijay Kumar, and T. Srinivas

[12] T. Nagaiah, K. Vijay kumar, P. Narasimha Swamy and T. Srinivas, Interval valued
fuzzy ideals of I'-near-rings, Bulletin of Culcutta Mathematical Society (Commini-
cated, 2017)

[13] T. Nagaiah, K. Vijay kumar, T. Srinivas and Bhavanri Satyanarayana, A note on
intervl valued anti fuzzy ideals of I'-near-rings, Advances in fuzzy mathematics
(Comminicated, 2017)

[14] T. Srinivas, T. Nagaiah, P. Narasimha Swamy, Anti fuzzy ideals of I'-near-rings,
Annals of Fuzzy Mathematics and Informatics, Vol. 3, No. 2 (April 2012), 255-266.

[15] T. Srinivas, P. Narasimha Swamy and T. Nagaiah, Anti fuzzy near-algebras over
anti fields, Annals of Fuzzy Mathematics and Informatics, Vol. 4, No. 2 (2012),
243-252.

[16] N. Thillaigovindan, V. Chinnadurai and K. Kadalarasi, Interval valued fuzzy ideals
of near-rings, The Journal of fuzzy mathematics, 23 (2015), 471-484.

[17] N. Thillaigovindan, V. Chinnadurai and K. Lenin Muthu Kumaran, Some remarks
on interval valued anti fuzzy ideals of near-rings, Annals of fuzzy mathematics
and informatics, 11, No. 3, (2011), 461-474.

[18] L.A.Zadeh, The concepts of a lingustic variable and its application to approximate
reasoning-I, Information and sciences 8 (1975), 199-249.

[19] L.A. Zadeh, Fuzzy sets, Inform and Control 8(1965), 338-353.




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


