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Abstract In this short survey article, we aim to provide an up to date information on the progress made towards
Schurs exponent property and related conjectures. We also mention the connection between Schurs exponent
property and Noether’s Rationality problem.
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1 Introduction

Let exp(G) denote the exponent of the group G, which is the smallest positive integer n such that gn = 1 for
all g ∈ G, and let H2(G, Z) denote the second homology group of G with coefficients in Z. Schur’s exponent
property can now be stated as

Property 1 if G is a finite group, then exp(H2(G, Z)) | exp(G).

The author of [16] mentions the above property as a conjecture. So this property was a long-standing conjecture
till recently. By using a standard argument given in Theorem 4, Chapter IX of [32], it is enough to restrict attention
to p-groups to prove Property 1. Indeed, by Theorem 4, [32], it follows that H2(G, Z) ↪→ ∏

p H2(G p, Z), where
G p denotes the sylow p-subgroup of G. From this we obtain,

exp(H2(G, Z)) |
∏

p

exp(H2(G p, Z)) |
∏

p

exp(G p) = exp(G).

The above argument can be found in [30]. In [5], the authors found a remarkable counterexample to this
property. Their counterexample involved a 2-group of order 268 with exp(G) = 4 and exp(H2(G, Z)) = 8. In
[21], the author mentions another counterexample to Schur’s exponent property. His counterexample involves a
2-group of order 211 with exp(G) = 4 and exp(H2(G, Z)) = 8. All the counterexamples produced so far involve
2 groups. During the write up of this survey, the author was working on groups of exponent 5. The author could
manage to prove the conjecture for R(2, 5) and R(3, 5), where R(d, 5) denotes the largest finite quotient of the
d generator Burnside group B(d, 5) of exponent 5. For R(4, 5), it is known that the nilpotency class is at most
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24 (cf. [14]). I felt, I could prove Schur’s exponent property if the nilpotency class of R(4, 5) was less than 24,
but I only managed to prove that exp(H2(G, Z)) | (exp(G))2. By this point, I had started to feel that Property 1
may not be true for R(d, 5), where d > 4. To decide whether to continue my approach further or not, I contacted
M. R. Vaughan-Lee asking him if the nilpotency class of R(4, 5) is less than 24. He replied saying that it is an
interesting question, but it is not known and perhaps very difficult to decide, but most probably it is less than
24. I explained to him why I was interested in the nilpotency class of R(4, 5) and its connection to Property
1 and mentioned that one could expect a counterexample for groups of exponent 5 and shared a preliminary
version of this survey article with him. He got interested in the problem and found a counterexample to Schur’s
property (cf. [34]). His counterexample involves a 4 generator group G of exponent 5, nilpotency class 9, but
the exp(H2(G, Z)) = 25. The order of this group is 54122. The group G is defined as follows. He first defines a
four generator group H with the presentation < a, b, c, d|[b, a] = [d, c] >. Then he defines G to be the largest
quotient of H with exponent 5 and nilpotency class 9. He also obtained another counterexample of a 4 generator
group of order 311983, nilpotency class 9 and exponent 9, with exp(H2(G, Z)) = 27.

Much before these counterexamples were produced by Vaughan-Lee, the author of [27] conjectures the
following

Conjecture 1 if G is a finite group, then exp(H2(G, Z)) | (exp(G))2.

The authors of [2,3] conjecture that,

Conjecture 2 if G is a finite p-group, then exp(H2(G, Z)) | p exp(G).

The authors of [2,3] conjecture this prior to the counterexamples produced by Vaughan-Lee. Clearly the coun-
terexamples for Schur’s problem given by the authors of [5] and [21] are not counterexamples for Conjecture 2.
The counterexamples produced by Vaughan-Lee to Property 1 are not counterexample to Conjecture 2. If Con-
jecture 2 holds, then using the argument given at the beginning, it will follow that exp(H2(G, Z)) | (exp(G))2

for any finite group G.
For the benefit of the readers, without further ado, we collect the classes of groups for which the above

conjectures have been proved. After that, we will give a brief outline of the strategy used to prove the above
conjectures.

Theorem A Property 1 holds for the following classes of groups :

1. Groups for which the Bogomolov multiplier is trivial. ( cf. [17] for X-rigid groups and triviality of Bogomolov
multiplier for such groups.)

2. If the commuting probability of a finite group G is greater than 0.25. ([15])
3. Central extensions of most finite simple groups. ([10])
4. p-groups of nilpotency class less than or equal to 3 for all primes p. ([22])
5. Powerful p-groups. ([19], [2,3])
6. p-groups of maximal class. ([25], [1])
7. Potent p-groups ([24], [2,3])
8. p-groups of nilpotency class less than or equal to 5 for an odd prime p. ([2,3])
9. p-groups of nilpotency class less than or equal to p for an odd prime p. ([2,3])

10. Metabelian p-groups of exponent p. ([21], [2,3])
11. p-central metabelian p groups. ([2,3])
12. An odd p-group with an abelian Frattini subgroup. ([4])
13. A p-group such that the commutator subgroup of G is cyclic. ([4])
14. Finite metacyclic groups. ([4])
15. Abelian by cyclic groups. ([4])
16. 3-Engel groups. ([23])
17. 4-Engel groups of exponent e, where e is not divisible by 2 or 5. ([23])
18. A group G with exp(G/Z(G)) = p and p ∈ {2, 3}. ([4])
19. A finitely generated group G such that exp(G/Z(G)) = 6. ([4])

Theorem B Conjecture 1 is valid for the following classes of groups:

1. A group of exponent e, where e ≤ 7. ([31])
2. An odd solvable group of exponent p and derived length 3. ([4])
3. A p-group having an abelian normal subgroup N of index pl , p �= 2 and l is less than max {7, p + 2}. ([4])
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4. An odd p-group whose commutator subgroup is powerful. ([4])
5. An odd p-group G such that γp+1(G) is powerful. ([4])

Theorem C Conjecture 2 holds for the following classes of groups :

1. An odd p-group of nilpotency class less than or equal to 7. ([4])
2. A p-group G such that exp(Z(G)) = p and nilpotency class of G is at most p + 1. ([4])
3. A group having an abelian normal subgroup N of index p2, and p �= 2. ([4])
4. A 2-group such that the frattini subgroup of G is abelian. ([4])
5. An odd p-group whose frattini subgroup is powerful. ([4])
6. A p-group G with exp(G/Z(G)) = p and p ≤ 7. ([4])

2 Common strategies

In this section, we briefly explain the common strategies used to prove the Theorems in the previous section. One
of the tools used is a construction introduced by R. Brown and J.-L. Loday in [8] and [9], called the nonabelian
tensor product G ⊗ H . The nonabelian tensor product of groups is defined for a pair of groups that act on
each other provided the actions satisfy the compatibility conditions of Definition 2.1 below. Note that we write
conjugation on the left, so gg′ = gg′g−1 for g, g′ ∈ G and gg′ · g′−1 = [g, g′] is the commutator of g and g′.

Definition 2.1 Let G and H be groups that act on themselves by conjugation and each of which acts on the
other. The mutual actions are said to be compatible if

(h g)h1 = (h(g(h−1
h1))) and (gh)g1 = (g(h(g−1

g1))) for all g, g1 ∈ G, h, h1 ∈ H. (1)

Definition 2.2 If G and H are groups that act compatibly on each other, then the nonabelian tensor product
G ⊗ H is the group generated by the symbols g ⊗ h for g ∈ G and h ∈ H with relations

gg′ ⊗ h = (gg′ ⊗ gh)(g ⊗ h), (2)

g ⊗ hh′ = (g ⊗ h)(h g ⊗ hh′), (3)

for all g, g′ ∈ G and h, h′ ∈ H .

The nonabelian tensor square, G ⊗ G, of a group G is a special case of the nonabelian tensor product of a
pair of groups G and H , where G = H , and all actions are given by conjugation. There exists a homomorphism
κ : G ⊗ G → G ′ sending g ⊗ h to [g, h]. Let ∇(G) denote the subgroup of G ⊗ G generated by the elements
x ⊗ x for x ∈ G. The exterior square of G is defined as G ∧ G = (G ⊗ G)/∇(G) and denote the induced
homomorphism again by κ : G ∧ G → G ′. Let M(G) := ker(G ∧ G → G ′). It has been shown in [20]
that M(G) ∼= H2(G, Z). Now we outline most common methods to prove the previous Theorems stated in the
Introduction.

• Strategy 1 Try to find the exponent of G ∧ G. If the exponent of G ∧ G divides the exponent of G, then
Schurs exponent property holds true, since M(G) is a subgroup of G ∧ G.

• Strategy 2 The second strategy is equivalent to the first one. Instead of estimating the exponent of G ∧ G,
one estimates the exponent of the commutator subgroup of a covering group of G, thanks to Schur (cf. [18]),
the commutator subgroups of any two covering groups are isomorphic.

• Strategy 3 One can also estimate the exponent of the Bogomolov multiplier of the group G.

3 Noether’s Rationality problem and Schur’s exponent property

Let k be any field and G be a finite group. Let G act on the rational function field k(xg, g ∈ G) by k automorphisms
defined by g.xh := xgh for all g, h ∈ G. Denote by F(G) the fixed field k(xg, g ∈ G)G . Noether’s problem asks
whether F(G) is purely transcendental over k. Bogomolov multiplier is the group B0(G) = ker{H2(G, Q/Z) →⊕

A H2(A, Q/Z)}, where A runs over all Abelian subgroups of G. Let M0(G) be the subgroup of G∧G generated
by x ∧ y such that [x, y] = 1. It is shown in [26] that for a finite group G, B0(G) is non-canonically isomorphic
to M(G)/M0(G). More on Bogomolov multiplier and its relation to Noether’s Rationality problem can be found
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in [6], [7] and [29]. Bogomolov multiplier B0(G) can be seen as an obstruction to Noether’s rationality problem.
In particular, if B0(G) �= 0, then Noether’s Rationality problem has a negative answer for G. In this section, we
show that if the Bogomolov multiplier B0(G) = 0, then Property 1 holds. This statement gives us a connection
between Noether’s Rationality problem and Schur’s exponent property.

The next lemma is perhaps well-known, it was mentioned to the author by Guram Donadze in 2015. Since
the author could not find a reference to this statement, we produce it here for the benefit of the reader and also
because the proof is short.

Lemma 3.1 Let G be a finite group. If B0(G) = 0, then Property 1 holds true.

Proof Note that triviality of B0(G) implies that M(G) = M0(G). Since [x, y] = 1, we have that xn∧y = (x∧y)n .
Taking n to be the exponent of G and noting that each x ∧ y in M0(G) is contained in the center of G ∧ G,
finishes the proof. ��

Thus all counterexamples to Property 1 will provide a negative answer to Noether’s Rationality problem.
Triviality of Bogomolov multiplier is not a necessary condition for Property 1 to hold. Most p groups of maximal
class have non-trivial Bogomolov multiplier (cf. [12]), but Property 1 holds for p groups of maximal class. On
the other hand, the Bogomolov multiplier is trivial for all cyclic groups, but Noether’s Rationality problem does
not hold for all cyclic groups. (cf. [33], [28])

4 Bounds depending on nilpotency class, derived length and the rank

Several authors have given bounds for the exponent of the Schur Multiplier in terms of the exponent of the group,
the nilpotency class, derived length and the rank of the group. The authors of [13] improved the bounds given
by the authors of [19] depending on the exponent and the rank of the group. Below we list some of the bounds
given in terms of the nilpotency class and the derived length of a group.

Theorem D Let G be a p group of nilpotency class c.

1. exp(M(G)) | (exp(G))
 c
2 �. ([11])

2. exp(M(G)) | (exp(G))2(�log2 c�). ([21])
3. exp(M(G)) | (exp(G))m, where m = �logp−1 c� + 1. ([31])

4. exp(M(G)) | (exp(G))n, where n = 1 + 
logp−1(
c+1
p+1 )�. ([2,3])

Note that the last bound above is an improvement of all the previous bounds.

Theorem E Let G be a solvable p group of derived length d.

1. exp(M(G)) | (exp(G))d , if p is odd. ([30], [2,3])
2. exp(M(G)) | 2d−1(exp(G))d , if p = 2. ([30], [2,3])
3. If the exponent of G is p, then exp(G ∧ G) | (exp(G))d−1, if p is odd. ([4])
4. If the exponent of G is 2, then exp(G ∧ G) | 2d−2(exp(G))d−1. ([4])

Many classes of groups for which Property 1 is true falls under the class of Regular groups. The authors of
[31] and [2,3] proved the following:

Theorem F The following statements are equivalent:

1. exp(M(G)) | exp(G) for all regular p-groups G.
2. exp(M(G)) | exp(G) for all groups G of exponent p.

By the counterexample given by Vaughan-Lee, it follows that Schur’s exponent property is not true for regular
p-groups.

The strategy to obtain the bounds given in this section is to look at the exact sequence N ∧ G → G ∧ G →
G/N ∧ G/N → 1 for an appropriate normal subgroup N of G. In most cases one can use an induction argument
to estimate the exponent of G/N ∧G/N . So to get an estimate on the exponent of G ∧G, it is enough to estimate
the exponent of N ∧ G.
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5 Interesting questions

The following are the questions that the author finds most interesting with regards to Schurs exponent property.

Question 1 Is Property 1 true for metabelian groups?
We know that Property 1 is false in general. But we do not have any counterexample of odd order groups of

nilpotency class less than 9 to Property 1. So the following question is interesting.

Question 2 Let p be an odd prime. Is Property 1 true for p-groups of class less than or equal to 8?
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References

1. Ammu. E. Antony, Komma Patali, and Viji. Z. Thomas, A lemma on the exponent of Schur multiplier of p groups with good
power structure, arXiv e-prints (2020), arXiv: 2008.06836v1.

2. Ammu. E. Antony, Komma Patali, and Viji. Z. Thomas, On the Exponent Conjecture of Schur, arXiv e-prints (2020), arXiv:
1906.09585v4.

3. Ammu. E. Antony, P. Komma and V. Z. Thomas, On a property of p-groups of nilpotency class p+1 related to a theorem of Schur,
Accepted in Israel. J. Math. (2021). Available at https://www.iisertvm.ac.in/assets/uploads/faculty_files/vthomas/APTIsrael5.
pdf.

4. Ammu. E. Antony and Viji. Z. Thomas, On the Exponent Conjectures, arXiv e-prints (2020), arXiv: 2005.11513v2.
5. A. J. Bayes, J. Kautsky, and J. W. Wamsley, Computation in nilpotent groups (application), Springer, Berlin, 1974.
6. F. A. Bogomolov, The Brauer group of quotient spaces of linear representations, Izv. Akad. Nauk SSSR Ser. Mat. 51 (1987),

no. 3, 485–516, 688. MR903621
7. Fedor Bogomolov, Jorge Maciel, and Tihomir Petrov, Unramified Brauer groups of finite simple groups of Lie type Al , Amer.

J. Math. 126 (2004), no. 4, 935–949. MR2075729
8. Ronald Brown and Jean-Louis Loday, Excision homotopique en basse dimension, C. R. Acad. Sci. Paris Sér. I Math. 298 (1984),

no. 15, 353–356.
9. Ronald Brown and Jean-Louis Loday, Van Kampen theorems for diagrams of spaces, Topology 26 (1987), no. 3, 311–335, With

an appendix by M. Zisman.
10. Ladra Manuel Donadze, Guram and Viji. Z. Thomas, On some closure properties of the non-abelian tensor product and the

Bogomolov multiplier, arXiv e-prints (2015), arXiv: 1512.03017v2.
11. Graham Ellis, On the relation between upper central quotients and lower central series of a group, Trans. Amer. Math. Soc. 353

(2001), no. 10, 4219–4234.
12. Gustavo A FernÁndez-Alcober and Urban Jezernik, BOGOMOLOV MULTIPLIERS OF P-GROUPS OF MAXIMAL CLASS,

The Quarterly Journal of Mathematics 71 (2020), no. 1, 123–138.
13. Jon González-Sánchez and Alejandro P. Nicolas, A bound for the exponent of the Schur multiplier of a finite p-group, J. Algebra

324 (2010), no. 9, 2564–2567. MR2684154
14. George Havas, M. F. Newman, and M. R. Vaughan-Lee, A nilpotent quotient algorithm for graded Lie rings, vol. 9, 1990,

Computational group theory, Part 1, pp. 653–664. MR1075429
15. Urban Jezernik and Primož Moravec, Universal commutator relations, Bogomolov multipliers, and commuting probability, J.

Algebra 428 (2015), 1–25. MR3314282
16. Michael R. Jones, Some inequalities for the multiplicator of a finite group. II, Proc. Amer. Math. Soc. 45 (1974), 167–172.
17. Ming-chang Kang and Boris Kunyavskiı̆, The Bogomolov multiplier of rigid finite groups, Arch. Math. (Basel) 102 (2014),

no. 3, 209–218. MR3181710
18. Gregory Karpilovsky, The Schur multiplier, London Mathematical Society Monographs. New Series, vol. 2, The Clarendon

Press, Oxford University Press, New York, 1987. MR1200015
19. Alexander Lubotzky and Avinoam Mann, Powerful p-groups. I. Finite groups, J. Algebra 105 (1987), no. 2, 484–505.
20. Clair Miller, The second homology group of a group; relations among commutators, Proc. Amer. Math. Soc. 3 (1952), 588–595.
21. Primož Moravec, Schur multipliers and power endomorphisms of groups, J. Algebra 308 (2007), no. 1, 12–25.
22. Primož Moravec, The exponents of nonabelian tensor products of groups, J. Pure Appl. Algebra 212 (2008), no. 7, 1840–1848.
23. Primož Moravec, Schur multipliers of n-Engel groups, Internat. J. Algebra Comput. 18 (2008), no. 6, 1101–1115. MR2447151
24. Primož Moravec, On pro-p groups with potent filtrations, J. Algebra 322 (2009), no. 1, 254–258.
25. Primož Moravec, On the Schur multipliers of finite p-groups of given coclass, Israel J. Math. 185 (2011), 189–205. MR2837133
26. Primož Moravec, Unramified Brauer groups of finite and infinite groups, Amer. J. Math. 134 (2012), no. 6, 1679–1704.

MR2999292
27. Primož Moravec, On the exponent of Bogomolov multipliers, J. Group Theory 22 (2019), no. 3, 491–504.
28. Bernat Plans, On Noether’s rationality problem for cyclic groups over Q, Proc. Amer. Math. Soc. 145 (2017), no. 6, 2407–2409.

MR3626499
29. David J. Saltman, Noether’s problem over an algebraically closed field, Invent. Math. 77 (1984), no. 1, 71–84. MR751131
30. Nicola Sambonet, The unitary cover of a finite group and the exponent of the Schur multiplier, J. Algebra 426 (2015), 344–364.
31. Nicola Sambonet, Bounds for the exponent of the Schur multiplier, J. Pure Appl. Algebra 221 (2017), no. 8, 2053–2063.
32. Jean-Pierre Serre, Local fields, Graduate Texts in Mathematics, vol. 67, Springer-Verlag, New York-Berlin, 1979, Translated

from the French by Marvin Jay Greenberg.

123



734 V. Z. Thomas

33. Richard G. Swan, Invariant rational functions and a problem of Steenrod, Invent. Math. 7 (1969), 148–158. MR 244215
34. Michael Vaughan-Lee, Schur’s exponent conjecture-counterexamples of exponent 5 and exponent 9., Int. J. Group Theory. 10

(2021), no. 4, 167–173.

123



<<
  /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 false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /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 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /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 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


		2021-12-15T18:29:34+0530
	Preflight Ticket Signature




