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Preface

In this monograph we present the recent work of the past 5 years of the author on
inequalities in real, functional and fractional analysis. It is the natural outgrowth of
his related publications. Chapters are self-contained and can be read independently
and several advanced courses can be taught out of this book. An extensive list of
references is given per chapter.

The inequalities covered are diverse. A list of these follows:

Fractional Polya type integral inequality.

Univariate fractional Polya type integral inequalities.

Multivariate generalized fractional Polya type integral inequalities.

Balanced Canavati type fractional Opial inequalities.

Fractional representation formulae under initial conditions and fractional
Ostrowski type inequalities.

Basic fractional integral inequalities.

Harmonic multivariate Ostrowski and Griiss type inequalities for several
functions.

Fractional Ostrowski and Griiss type inequalities involving several functions.

Further interpretation of some fractional Ostrowski and Griiss type inequalities.

Multivariate fractional representation formula and Ostrowski type inequality.

Multivariate weighted fractional representation formulae and Ostrowski type
inequalities.

Multivariate Lyapunov inequalities.

Ostrowski inequalities for semigroups.

Ostrowski inequalities for cosine and sine operator functions.

Hilbert-Pachpatte type inequalities for semigroups, cosine and sine operator
functions.

Ostrowski and Landau inequalities for Banach space valued functions.

Multidimensional Ostrowski inequalities for Banach space valued functions.

Fractional representation formulae and right fractional inequalities.

Canavati fractional Ostrowski type inequalities.

Most general fractional representation formula for functions and implications.

vii



viii Preface

Rational inequalities for integral operators under convexity.

Fractional integral inequalities involving convexity.

Vectorial inequalities for integral operators involving ratios of functions and
convexity.

Vectorial splitting rational L, inequalities for integral operators.

Separating rational L, inequalities for integral operators.

Vectorial Hardy type fractional inequalities.

Vectorial fractional integral inequalities with convexity.

This book’s results are expected to find applications in many areas of pure and
applied mathematics, especially in ordinary and partial differential equations and
fractional differential equations. As such this monograph is suitable for researchers,
graduate students, and seminars of the above subjects, also to be in all science and
engineering libraries.

The preparation of this book took place during 2014-2015 in Memphis,
Tennessee, USA.

I would like to thank Prof. Alina Lupas, of University of Oradea, Romania, for
checking and reading the manuscript.

Memphis, USA George A. Anastassiou
April 2015



Contents

1  Fractional

Polya Integral Inequality ......................

1.1 Introduction . . .. ... ... ... e
1.2 Main Result . . . ... ... ... . .

References

Univariate Fractional Polya Integral Inequalities . . . . ...... ...

2.1 Introduction . . . ... .. ... ...
2.2 Main Results . . ... ... ... . . ..
2.3 Application .. ....... .. . ...

References

About Multivariate General Fractional Polya Integral

Inequalities. . . . .. ...... ... ... ... . ...
3.1 Introduction . . .. ... ... ... ..
3.2 Main Results . ... ... ... . .. . e

References

Balanced Canavati Fractional Opial Inequalities . ............

4.1 Introduction . . ... ... .. ...
4.2 Background . . ...... . ...
4.3 Main Result . . . ... ... .. .. . .

References

5 Fractional

Representation Formulae Using Initial Conditions

and Fractional Ostrowski Inequalities . . . ... ...............
5.1 Introduction . . .. ... ... .
5.2 MainResults . .......... ... .. ... .. ... .. .. .. ...

References

~N b=

12
18
20

23
23
26
54

57
57
58
60
65

67
67
68
94

ix


http://dx.doi.org/10.1007/978-3-319-21121-3_1
http://dx.doi.org/10.1007/978-3-319-21121-3_1
http://dx.doi.org/10.1007/978-3-319-21121-3_1#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_1#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_1#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_1#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_1#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_2
http://dx.doi.org/10.1007/978-3-319-21121-3_2
http://dx.doi.org/10.1007/978-3-319-21121-3_2#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_2#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_2#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_2#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_2#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_2#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_2#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_3
http://dx.doi.org/10.1007/978-3-319-21121-3_3
http://dx.doi.org/10.1007/978-3-319-21121-3_3
http://dx.doi.org/10.1007/978-3-319-21121-3_3#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_3#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_3#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_3#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_3#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_4
http://dx.doi.org/10.1007/978-3-319-21121-3_4
http://dx.doi.org/10.1007/978-3-319-21121-3_4#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_4#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_4#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_4#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_4#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_4#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_4#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_5
http://dx.doi.org/10.1007/978-3-319-21121-3_5
http://dx.doi.org/10.1007/978-3-319-21121-3_5
http://dx.doi.org/10.1007/978-3-319-21121-3_5#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_5#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_5#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_5#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_5#Bib1

10

11

12

Basic Fractional Integral Inequalities. . . . .. .............
6.1 Introduction . . . ......... ... ... . ... ..
6.2 Main Results . .. .......... ... ... ... ... ...
References. . . ... ... .. . . . . .

Harmonic Multivariate Ostrowski and Griiss Inequalities

Using Several Functions . . .. ........................
7.1 Introduction . . . ........ ... ... . ...
7.2 Background . . ... ... L
7.3 Main Results . . ........ ... ... ... .. . ...
7.4 Applications. . .. ... ... . .
References. . . . ... ...

Fractional Ostrowski and Griiss Inequalities Using Several

Functions . . . . ... ... ... ... .. ...
8.1 Introduction . . .. ...... . ... . ... ...
8.2 Background . .. ... ... ...
8.3 MainResults . ......... ... ... ... .. .. .. ... . ...
References. . . ... ... .. . .. . ..

Further Interpretation of Some Fractional Ostrowski

and Griiss Type Inequalities . . . . ... ..................
9.1 Background . .. ...... ... L
9.2 Motivation . . . ... ...
9.3 MainResults .. ....... ... ... .. ... ... ... . ....
9.4 Applications. . . ... ..
References. . . . ... ...

Multivariate Fractional Representation Formula

and Ostrowski Inequality . ... ..... ... ... ... ... ... ...
10.1 Introduction . ........... ... .. ... ...
102 MainResults .. ........ ... ... .. ... . ... .. ....
References. . . .. ... ... . . e

Multivariate Weighted Fractional Representation

Formulae and Ostrowski Inequalities. . . ... .............
11.1  Introduction . ............ ... ...,
11.2  MainResults .. ....... .. .. .. .. . ..
11.3  Application . ......... .. .. .. ..
References. . . . ... ... .
About Multivariate Lyapunov Inequalities. . . . ... ........
12.1  Background . ......... .. .. .. .. ..
122 Results .. ...
References. . . . ... ...

Contents

... 158


http://dx.doi.org/10.1007/978-3-319-21121-3_6
http://dx.doi.org/10.1007/978-3-319-21121-3_6
http://dx.doi.org/10.1007/978-3-319-21121-3_6#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_6#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_6#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_6#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_6#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_7
http://dx.doi.org/10.1007/978-3-319-21121-3_7
http://dx.doi.org/10.1007/978-3-319-21121-3_7
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_7#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_8
http://dx.doi.org/10.1007/978-3-319-21121-3_8
http://dx.doi.org/10.1007/978-3-319-21121-3_8
http://dx.doi.org/10.1007/978-3-319-21121-3_8#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_8#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_8#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_8#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_8#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_8#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_8#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_9
http://dx.doi.org/10.1007/978-3-319-21121-3_9
http://dx.doi.org/10.1007/978-3-319-21121-3_9
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_9#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_10
http://dx.doi.org/10.1007/978-3-319-21121-3_10
http://dx.doi.org/10.1007/978-3-319-21121-3_10
http://dx.doi.org/10.1007/978-3-319-21121-3_10#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_10#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_10#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_10#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_10#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_11
http://dx.doi.org/10.1007/978-3-319-21121-3_11
http://dx.doi.org/10.1007/978-3-319-21121-3_11
http://dx.doi.org/10.1007/978-3-319-21121-3_11#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_11#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_11#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_11#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_11#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_11#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_11#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_12
http://dx.doi.org/10.1007/978-3-319-21121-3_12
http://dx.doi.org/10.1007/978-3-319-21121-3_12#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_12#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_12#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_12#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_12#Bib1

Contents

13

14

15

16

17

18

Ostrowski Type Inequalities for Semigroups . ...............
13.1 Introduction . . ........... ...t
132 Background .. ......... . ...
13.3  Ostrowski Type Inequalities for Semigroups. . ... ........
13.4  ApplicationS. . .. ...t
References. . . . ... ... .
About Ostrowski Inequalities for Cosine and Sine Operator

Functions. . . . ... ... . .. . . e

141  Introduction . ........... ...,
142 Background . ........... .. .. ...
143 Ostrowski Type Inequalities . . .. ........ ... ... ......
144  Applications. . .. ... .
References. . . ... ... ..

About Hilbert-Pachpatte Inequalities for Semigroups,

Cosine and Sine Operator Functions . . . .. .................
15.1 Introduction . ... ....... ... ...t
15.2  Semigroups Background . ....... ... ... ... ... ... ...
15.3  Hilbert-Pachpatte Inequalities for Semigroups. ... ........
15.4  Cosine and Sine Operator Functions Background . .. ... ...
References. . .. ... ... .

About Ostrowski and Landau Type Inequalities for Banach

Space Valued Functions . . ... ..... ... ... ... ............
16.1 Introduction . .............. i,
16.2 Background . ........... .. .. ...
163 MainResults .. ... ... ... ...
16.4  Applications to Landau Inequalities. . . ... .............
References. . . ... ... ..

Multidimensional Ostrowski Type Inequalities for Banach Space
Valued Functions . . . . ....... ... ... ... .. .. ... ... ...

17.1  Introduction . ... ... ........ ...
172 Background . ... ..... ... .. .. ...
173 MainResults ... ........ ... .. .. .. . .. ...
References. . . . ... ... . .

About Fractional Representation Formulae and Right

Fractional Inequalities . . ........................... ...
181 Introduction . ... ....... ... ... ...
18.2  Representation Results. . . .........................
18.3  Right Fractional Inequalities. . . . ....................

References. . . ... ... . . e

Xi


http://dx.doi.org/10.1007/978-3-319-21121-3_13
http://dx.doi.org/10.1007/978-3-319-21121-3_13
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_13#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_14
http://dx.doi.org/10.1007/978-3-319-21121-3_14
http://dx.doi.org/10.1007/978-3-319-21121-3_14
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_14#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_15
http://dx.doi.org/10.1007/978-3-319-21121-3_15
http://dx.doi.org/10.1007/978-3-319-21121-3_15
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_15#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_16
http://dx.doi.org/10.1007/978-3-319-21121-3_16
http://dx.doi.org/10.1007/978-3-319-21121-3_16
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_16#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_17
http://dx.doi.org/10.1007/978-3-319-21121-3_17
http://dx.doi.org/10.1007/978-3-319-21121-3_17
http://dx.doi.org/10.1007/978-3-319-21121-3_17#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_17#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_17#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_17#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_17#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_17#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_17#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_18
http://dx.doi.org/10.1007/978-3-319-21121-3_18
http://dx.doi.org/10.1007/978-3-319-21121-3_18
http://dx.doi.org/10.1007/978-3-319-21121-3_18#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_18#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_18#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_18#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_18#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_18#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_18#Bib1

xii

19

20

21

22

23

24

25

Contents
About Canavati Fractional Ostrowski Inequalities . . . ... ... ... 371
19.1 Introduction . ........... ... ... 371
192 Background . ......... ... ... ... 372
193 MainResults . ........ ... .. . 373
19.4  ApplicationS. . .. ...t 385
References. . . . ... ... . 389
The Most General Fractional Representation Formula
for Functions and Consequences . . . ... ................... 391
20.1  Introduction . .. .......... ... 391
202 MainResults .. ... .. L 392
20.3  Applications. . . ... ... 396
References. . . . ... .. . 398

Rational Inequalities for Integral Operators Using Convexity . . . . 401

21.1  Introduction . .......... ... . ... .. 401
21.2 MainResults . ...... ... ... ... ... . 404
References. . . . ... ... . . .. . 438
Fractional Integral Inequalities with Convexity . ............. 439
22.1  Introduction . ........... ... ... .. 439
222 MainResults . ...... ... ... ... ... . 441
References. . . . ... .. . e 475

Vectorial Inequalities for Integral Operators Involving

Ratios of Functions Using Convexity . . .. .................. 477
23.1  Introduction .. ........... .. ... .. 477
232 MainResults . ......... ... ... ... 481
References. . . ... ... . . e 513

About Vectorial Splitting Rational L, Inequalities

for Integral Operators . ................ ... ... ..... 515
24.1  Introduction . .. ......... ... ... 515
242 MainResults .. ... .. ... 519
References. . . ... ... ... . ... 547

About Separating Rational L, Inequalities

for Integral Operators . ................ .. .. ... ... ... 549
25.1  Introduction . . ......... ...t 549
252 MainResults . ...... ... .. .. .. ... . 551

References. . . . ... .o i e 582


http://dx.doi.org/10.1007/978-3-319-21121-3_19
http://dx.doi.org/10.1007/978-3-319-21121-3_19
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Sec4
http://dx.doi.org/10.1007/978-3-319-21121-3_19#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_20
http://dx.doi.org/10.1007/978-3-319-21121-3_20
http://dx.doi.org/10.1007/978-3-319-21121-3_20
http://dx.doi.org/10.1007/978-3-319-21121-3_20#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_20#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_20#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_20#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_20#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_20#Sec3
http://dx.doi.org/10.1007/978-3-319-21121-3_20#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_21
http://dx.doi.org/10.1007/978-3-319-21121-3_21
http://dx.doi.org/10.1007/978-3-319-21121-3_21#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_21#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_21#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_21#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_21#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_22
http://dx.doi.org/10.1007/978-3-319-21121-3_22
http://dx.doi.org/10.1007/978-3-319-21121-3_22#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_22#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_22#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_22#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_22#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_23
http://dx.doi.org/10.1007/978-3-319-21121-3_23
http://dx.doi.org/10.1007/978-3-319-21121-3_23
http://dx.doi.org/10.1007/978-3-319-21121-3_23#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_23#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_23#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_23#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_23#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_24
http://dx.doi.org/10.1007/978-3-319-21121-3_24
http://dx.doi.org/10.1007/978-3-319-21121-3_24
http://dx.doi.org/10.1007/978-3-319-21121-3_24
http://dx.doi.org/10.1007/978-3-319-21121-3_24#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_24#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_24#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_24#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_24#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_25
http://dx.doi.org/10.1007/978-3-319-21121-3_25
http://dx.doi.org/10.1007/978-3-319-21121-3_25
http://dx.doi.org/10.1007/978-3-319-21121-3_25
http://dx.doi.org/10.1007/978-3-319-21121-3_25#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_25#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_25#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_25#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_25#Bib1

Contents xiii

26

27

About Vectorial Hardy Type Fractional Inequalities. . . . .. ... .. 585
26.1 Introduction ............. ... ..., 585
262 MainResults . ........ ... ... . ... 586
References. . . . ... .. . 622
About Vectorial Fractional Integral Inequalities

Using Convexity . . . . ............ .. ... 623
27.1 Introduction . ... ... ...... ... ... 623
272 MainResults . ......... ... ... ... 624
References. . . .. ... ... . 658


http://dx.doi.org/10.1007/978-3-319-21121-3_26
http://dx.doi.org/10.1007/978-3-319-21121-3_26
http://dx.doi.org/10.1007/978-3-319-21121-3_26#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_26#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_26#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_26#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_26#Bib1
http://dx.doi.org/10.1007/978-3-319-21121-3_27
http://dx.doi.org/10.1007/978-3-319-21121-3_27
http://dx.doi.org/10.1007/978-3-319-21121-3_27
http://dx.doi.org/10.1007/978-3-319-21121-3_27#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_27#Sec1
http://dx.doi.org/10.1007/978-3-319-21121-3_27#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_27#Sec2
http://dx.doi.org/10.1007/978-3-319-21121-3_27#Bib1

About the Author

George A. Anastassiou was born in Athens, Greece
in 1952. He received his B.Sc. degree in Mathematics
from Athens University, Greece in 1975. He received
his Diploma in Operations Research from
Southampton University, UK in 1976. He also
received his MA in Mathematics from University of
Rochester, USA in 1981. He was awarded his Ph.D. in
Mathematics from University of Rochester, USA in
1984. During 1984-1986 he served as a visiting
assistant professor at the University of Rhode Island,
USA. Since 1986 till now in 2015, he is a faculty
member at the University of Memphis, USA. He is
currently a full Professor of Mathematics since 1994. His research area is
“Computational Analysis” in a very broad sense. He has published over 400
research articles in international mathematical journals and over 27 monographs,
proceedings and textbooks in well-known publishing houses. Several awards have
been awarded to George Anastassiou. In 2007 he received the Honorary Doctoral
Degree from University of Oradea, Romania. He is associate editor in over 60
international mathematical journals and editor in-chief in three journals, most
notably in the well-known “Journal of Computational Analysis and Applications”.

XV



	Preface
	Contents
	About the Author



