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Tribute to a Distinguished Professor János Aczél at 85

Che Tat Ng

It is a pleasure for me to write this article devoted to János Aczél and his
work. I thank the editors of Aequationes Mathematicae (AEM) for the invi-
tation to do so on the occasion of his 85th birthday. Bruce Ebanks and I, on
the occasion of his 80th birthday, wrote an article in AEM recounting some of
our experiences with him when we were graduate students at Waterloo in the
late sixties and early seventies. I shall attempt not to be overly repetitive.

I graduated from United College, the Chinese University of Hong Kong,
in 1967, with a Bachelor’s Degree in Mathematics. I stayed there as a
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Demonstrator in Mathematics for a year before coming to the University of
Waterloo in 1968. Ling Fai Lam and I were the two Demonstrators in Mathe-
matics. We came together to Waterloo for graduate studies. Ling Fai registered
with the Department of Pure Mathematics and I was with the Department of
Applied Analysis and Computer Science. It was Ling Fai who alerted me to the
book [1] Lectures on Functional Equations and Their Applications, Academic
Press, 1966 by János. Amazingly the book was available in the small library
at United College. It is a most structured introduction to the subject.

János offered me a Research Assistantship. My duty was to help with the
making of the bibliography index cards. I had the opportunity to see how
he made a card for each published work in functional equations, labeled and
tagged each according to its relevant classification index numbers, and wrote
summary comments on it. I did some tagging, took the new cards to the data
processing center for keypunching, and loaded the new data on reels of IBM
tapes. The data could then be searched using the IBM 360 computer, or by
hand using the paper cards and the colored tags. I learned how dedicated,
organized and disciplined he was, and could associate that with the exten-
sive bibliography found in the mentioned book which had an earlier German
edition.

1968 was also the year AEM launched its first volume. A. M. Ostrowski was
the Honorary Editor in Chief, János was the Editor in Chief and G. E. Cross
was the Managing Editor. The Editorial Office was at Waterloo. The Faculty
of Mathematics was very supportive in its launch. Undoubtedly, his books, the
journal and the annual ISFE meetings he organized lay fertile ground for the
subject to blossom.

In the early 1970s, Canada was in a deep and long recession. The mounting
of bibliography data on tapes was relatively expensive. The computer tape
search saw limited usage as many of us found papers we needed by just ask-
ing János and got instant reliable answers. The tape mounting came to an
end. János and Susan continued with their building of the card system, and
published the collected bibliography in AEM through a series of Works on
Functional Equations starting with volume 1. Thanks to their initial efforts, a
rich library of references was published sequentially in AEM and available to
all researchers in the field [10].

His main interests are in functional equations in several variables. Some
of his results are not about the solving of functional equations for their solu-
tions per se, but about the hidden inter-connecting regularity properties of the
functions satisfying some functional equations. For example he shows that if
a real-valued f satisfies the functional equation

f(x + y) = F (x, f(y))

for all real x, y in some interval, then a continuous nonconstant f must be
strictly monotonic. It was reported in [5] and credit was given to [4]. Most of
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the time, he solved the underlying equations. In [6] he solved a conjecture of
Srivastava and Srivastava regarding a characterization of the bivariate Poisson
distributions by solving the equation

G(pz + 1 − p, qw + 1 − q)G(p, q) = G(pz, qw) (0.1)

and obtaining the solution G(z, w) = exp[a1(z−1)+a2(w−1)] where a1, a2 are
additive functions. He often strives to get the general solution without using
regularity, and later offers some weak regularity properties which may restrict
the solutions to the intended ones. For instance, continuity at some point is
adequate to restrict the solution G to those with linear a1 and a2.

The importance of the Cauchy type equations involving real variables rests
with their frequent occurrences on the applied side. The build up of the theories
around this class of equations is justifiably important. János has contributed
much to enrich the field and to motivate many others to work in it. Thanks
to the great collective effort put into it, equations which somehow make con-
nection to the Cauchy type can be solved with relative ease and have broad
applications.

In his work with Ostrowski [7] they solved the functional inequality
n∑

i=1

pkf(qk) ≤
n∑

i=1

pkf(pk)

which holds for a fixed n > 2 and for all pk > 0, qk > 0 with
∑

pk =
∑

qk = 1.
They showed that the solution is given by f(p) = a ln p + b for some constants
a ≥ 0 and b. The simple form of the solution could give the wrong impression
that the result is easy to get by a connection to the Cauchy family. Only by
reading the beautiful proof one begins to appreciate how much real analysis
was used in the technical deductions.

If I remember correctly my first joint paper with János, written with Forte,
was [8].

Around the time Schweizer and Sklar published their book [11], motivated
by problems in probabilistic metric space and in making group decisions, he
joined forces with Alsina [3] and determined the class of quasi-arithmetic means
f satisfying the property f(xp

1, x
p
2, . . . , x

p
n) = f(x1, x2, . . . , xn)p for multiple

values of p. They also characterized continuous t-norm T satisfying T (xp, yp) =
T (x, y)p and illustrated how ideas used in the treatment of one topic could be
shared by another.

As far back in time as 1955, he published a paper in Acta Math. Acad. Sci.
Hung., volume 6, on the translation equation F (F (x, s), t) = F (x, s + t) along
with the initial condition F (x, 0) = x. Assuming that F is differentiable with
respect to both variables x and t, three differential equations arise together
with differential initial conditions. Reich, [12], attributed the three equations
to Jabotinsky. Our Austrian colleagues initiated much interest in their treat-
ments. János and Gronau [2], for x in a real or complex Banach space setting,
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and for t in a real or complex neighbourhood of zero, examined each of the
three Jabotinsky equations subject to various differential initial conditions.

One of his earliest works is on mean values [9]. His characterization of quasi-
arithmetic mean through bisymmetry is widely cited. In the book by Marley
and Duncan Luce, Choice, Decision, and Measurement: Essays in Honor of
R. Duncan Luce, Lawrence Erlbaum Associates, 1997, consistent aggregation
and bisymmetry are featured.

With over 300 articles, 10 books and numerous honors, János remains as
productive as ever and is a main source of inspiration.

On behalf of all the Editors of AEM, current and those who served in the
past, I wish János a Happy Birthday!
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Akad. Wiss. Math-Natur. Kl. Sitzungsber. II 195, 157–166 (1986)

Che Tat Ng
Department of Pure Mathematics
University of Waterloo
Waterloo, ON N2L 3G1, Canada
e-mail: ctng@math.uwaterloo.ca


	Tribute to a Distinguished Professor János Aczél at 85
	References



<<
  /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 149
  /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 0.40
    /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 149
  /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 0.40
    /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 599
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


