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and Applied Mathematics, 309, 674-682.] suggested a new fuzzy ranking technique on the
basis of possibility theory. In this note, we show that this method leads to the incorrect result
in various cases.
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1. Background

Comparing and ranking of fuzzy numbers (FNs) play an extremely vital role in decision-making
problems under fuzzy environment. But this issue is becoming one of the key challenges in fuzzy sets.
FNs are displayed by possibility distribution and can overlap with each other. Hence, it is very intricate
to distinguish one FN is larger or smaller than other FNs (Kumar et al., 2011). Although numerous
approaches for comparing FNs have been presented, Sotoudeh-Anvari et al. (2017) revealed that
ranking of FNs is an immature operation and the majority of the suggested approaches suffer from
various drawbacks.

Following these methods, very recently, Qiupeng and Zuxing (2017) proposed a new fuzzy ranking
technique on the basis of possibility theory. In this note, we show that Qiupeng and Zuxing’s
(2017) method has an inadequacy as the same as other previous methods.

2. Preliminaries

To make this paper self-contained, some key concept and Qiupeng and Zuxing’s (2017) method are
reviewed briefly. Noteworthy, this note assumes that reader is familiar with basic concepts of fuzzy set.
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2.1. Fuzzy numbers (FNs)

There are several kinds of FNs that can be utilized for various conditions. Owing to their theoretical
and calculation ease, trapezoidal fuzzy number (TFN) is commonly used in fuzzy literature. A FN

A= (a,b,c,d;w)is a generalized TFN if its membership function is depicted by:

w(x —a)

as<x<b
b—a
w b<x<c (D)
wy(x) = w(x—d)
s 2 c<x<d
c—d
0 otherwise

In Model (1), a,b,c,d € R (the real number set) and0 < w<1. Also the image (opposite) of a FN as
A= (a,b,c,d;w)can be obtained by —A= (—d,—c,—b,—a;w) . Furthermore, a FN A= (m,n, o, Bsw) 4
is an L-R form generalized FN, wheren>m,a >0, > 0. In this form, « is the left spread and £ is
the right spread. The L-R FN becomes the TFN witha =m-a,b=m, c=n and d =n+ .

2.2. Qiupeng and Zuxing’s (2017) method

In the Qiupeng and Zuxing’s (2017) method, Mag ( A) is employed to compare FNs as follows:

where for a generalized FN:

Mag(A) > Mag(B)Iff A~ B
Mag(A) < Mag(B) Iff A< B (2)
Mag(A) = Mag(B)Iff A~ B

Mag(A) =M (A)+5(A) A3)

In Model (3), M (A) is average value and S(A)is the degree of deviation from M (A). For a
generalized L-R FN A= (m,n,a, B;w),, we have:

~ 3 SO 2 @
Mag(d) = “+ﬂ+J(” ) marp) (@t PY,

3. Counterexamples

The following counterexamples demonstrate that Qiupeng and Zuxing’s (2017) method is not correct
in general.

Example 1: Consider the two generalized L-R FNs A =(5,6,2,2;1) and B= (5,6,2,2;0.8) adopted
from Qiupeng and Zuxing (2017). By Qiupeng and Zuxing’s (2017) method, the ranking of these FNs
is A > B . Therefore, we logically derive that the ranking of the images of these FNs as —-A~<—B. But

according to Qiupeng and Zuxing’s (2017) method, the ranking of images is—A4 = —B. As can be seen,
Qiupeng and Zuxing’s (2017) approach fails to rank these FNs acceptably. This shortcoming can be
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investigated in comparing various pairs of L-R FNs as A4 = (m,n,a,a;w) and B= (m,n,a,a;w') (it
can be simply checked). Also in this example, the ranking of FNs does not fulfill the reasonable
property (Wang and Kerre, 2001), namely A-B=A0B>BOB.

Example 2: Consider the two L-R FNs A= (1,1,0,0,w,) and B = (1,1,0,0, w,) . According to Qiupeng

and Zuxing’s (2017) method, the ranking is A~ B. This result is rational and satisfies Wang and
Kerre’s (2001) principles. However, this outcome is independent of the height of FNs and in other
examples of the Qiupeng and Zuxing’s (2017) paper the ranking of FNs depends on the height of FNs.
Clearly, it is a contradiction.

Example 3: Consider the two L-R FNs A= (4,4,1.8,2;0.9) and B= (4,4,1.8,2;1) adopted from
Qiupeng and Zuxing (2017). By Qiupeng and Zuxing’s (2017) method, the ranking of the FNs is A< B
. Thus, we logically conclude that the ranking of the images of theses FNs as—A > —B. However, on
the basis of Qiupeng and Zuxing’s (2017) method, the ranking of images is —A < —B . Moreover, in this

case, we have B>~ 4 = BOA> A A. On the other words, Qiupeng and Zuxing’s (2017) approach
fails to acceptably compare these FNs again.

Example 4: Consider the two TFNs A =(0.1,0.3,0.3,0.5;0.9) and B=(0.2,0.3,0.3,0.4;0.9). By

Qiupeng and Zuxing’s (2017) method, the ranking isA< B. As a result, we logically infer that the
ranking of the images of FNs as —A>—B. However, according to Qiupeng and Zuxing’s (2017)

method, the ranking of images of these FNs is —A~<—B. On the other words, this technique is not able
to correctly order FNs in this example again.

4. Discussion

Recently, Sotoudeh-Anvari et al. (2017) proposed various suggestions for verification of fuzzy ranking
techniques. However, none of them was investigated in Qiupeng and Zuxing’s (2017) paper. For
example, a new ranking method must be justified by reasonable properties proposed by Wang and

Kerre (2001) for ranking of FNs. Considering A4, =(4,4,1.8,2;0.9), 4, = (4,4,1.8,2;1),
A, =(4,4,3,1;0.8), 4, =(4,4,1,3;0.8) in “Example 1” of Qiupeng and Zuxing’s (2017) paper, the
authors claimed that “intuitively” the ranking is 4, = 4, > 4, > A, . Nevertheless, without any evidence

on the basis of Wang and Kerre’s (2001) study, it is nothing except a personal judgment. Moreover,
the discrimination power of a fuzzy ranking technique depends on its capability to rank FNs with
overlap. However, FNs in the majority of numerical examples of Qiupeng and Zuxing’s (2017) paper
(for example, Example 4) have no strong overlap with each other (Sotoudeh-Anvari et al., 2017). More
formally, although outcomes of Qiupeng and Zuxing’s (2017) technique in some cases are reasonable,
it is not because of discrimination power of this technique.

5. Conclusion

Although no fuzzy ranking technique is fully ordered, Qiupeng and Zuxing (2017) reported that their
approach is proven to be an efficient and potential alternative to the other ranking approaches. But they
provided no proof for these claims. Hence, in this note some inadequacies of Qiupeng and Zuxing’s
(2017) method were revealed.



84
References

Kumar, A., Singh, P., Kaur, A., & Kaur, P. (2011). A new approach for ranking nonnormal p-norm
trapezoidal fuzzy numbers. Computers & Mathematics with Applications, 61(4), 881-887.

Qiupeng, G., & Zuxing, X. (2017). A new approach for ranking fuzzy numbers based on possibility
theory. Journal of Computational and Applied Mathematics, 309, 674-682.

Sotoudeh-Anvari, A., Sadjadi, S. J., & Sadi-Nezhad, S. (2017). Theoretical Drawbacks in Fuzzy
Ranking Methods and Some Suggestions for a Meaningful Comparison: An Application to Fuzzy
Risk Analysis. Cybernetics and Systems, 48(8), 551-575.

Wang, X., & Kerre, E. E. (2001). Reasonable properties for the ordering of fuzzy quantities . Fuzzy sets
and systems, 118(3), 375-385.

© 2019 by the authors; licensee Growing Science, Canada. This is an open access article
@ distributed under the terms and conditions of the Creative Commons Attribution (CC-BY)
license (http://creativecommons.org/licenses/by/4.0/).





<<
  /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 true
  /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 <>
    /POL <>
    /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.)
  >>
  /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


