Abdus Salam
School of Mathematical Sciences
and

National Center for Mathematics
Government College University, Lahore

Report 2017

©Government College University, Lahore
All Rights Reserved
Disclaimer
Any part of this report shall not be reproduced
in any form or by any means without permission from
Abdus Salam School of Mathematical Sciences

Let us strive to provide equal
opportunities to all so that they can
engage in the creation of Physics and
science for the benet of all mankind.
Abdus Salam
Speech at the Nobel Banquet,
December 10, 1979

CONTENTS
About the School

01

Message from the Vice Chancellor

02

Message from the Director General

03

Programmes

04

Faculty

05

Postdoctoral Fellows

08

MPhil Students

09

PhD Students

10

Research Highlights

11

Travel Grants

17

Short Courses

18

Workshops

20

Seminars

24

01

ABOUT THE SCHOOL
Established in 2003 as an independent center for mathematical sciences, the school is affiliated with the
Government College University, Lahore. Abdus Salam School of Mathematical Sciences (AS-SMS) has
rapidly evolved into a center of excellence for research as well as advanced learning in mathematical
sciences; More than one hundred and forty students have already received doctorates in Mathematics
since the school's inception.
The school aspires to be a center of excellence in mathematical sciences carrying out cutting edge
research which pushes the frontiers of knowledge and to be a place which
“help men who are creative and deep and active
and struggling scholars and scientists to get the
job done that it is their destiny to do.”
Robert J.Oppenheimer
The school aims to achieve this by providing faculty and the students with all the help they need and the
facilities they require to carry out the work that is their destiny to do. The school makes every effort to
provide quality education to its graduate students by engaging faculty which is best in the world in their
areas of expertise. A testament to these efforts, AS-SMS was named among the three Emerging Regional
Centers of Excellence by the European Mathematical Society in 2011.
The school takes various initiatives for disseminating to the Pakistani academic community the latest
developments in mathematical sciences. The school organizes a large number of seminars, colloquia,
research schools, intensive courses and lecture series which are open to all students and faculty in the
country.

02

MESSAGE FROM THE VICE CHANCELLOR
There is no doubt that the development and prosperity of
a nation is tied to the importance it places and efforts it
makes to promote education in all areas but specially in
science, technology and mathematics. The crucial role
mathemat ics plays in all natural sciences and its need for
technological advancement require s mathematicians with
a deep understanding of the subject who can then
disseminate a proper understanding of the subject to
students of mathematics, natural sciences and engineering.
The School of Mathematical Sciences was established in
2003 by the Higher Education Commission at the
Government College University (Lahore) to train the next
generation of mathematical scientists who carry out work
at the frontiers of their field.
The school was later named as Abdus Salam School of
Mathematical Sciences to pay tribute to one of the most
illustrious student and later faculty member of the Government College University (Lahore) Prof. Abdus
Salam who had won the 1979 Nobel prize in physics. The school enjoys the reputation of being a center
for excellence in mathematics. The faculty members of the school are endeavoring to build modern
research center by organizing seminars, invited lectures, workshops and other academic activity for
students and faculty of all universities in Pakistan.
The school now has research collaboration with leading research institutions such as Center of
Mathematical Sciences and Applications at Harvard university, Simon Center for Geometry and Physics
and Center for Theoretical Physics of the Universe at Seoul National University. I sincerely wish the
school success in the various initiatives being planned for the future.
Hassan Amir Shah (SI)
Chairman Board of Governors
Vice Chancellor,
Government College University, Lahore
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MESSAGE FROM THE DIRECTOR GENERAL
The influence of science and technology has completely
reshaped the world in the last hundred years. The
economic benefits that we drive from it have made its
understanding and development one of corner stones of
economic policies in almost all countries. The appreciation
of science and mathematics should not only be because of
its immediate or longer term economic benefits but also as
a tool for understanding the world we live in and the
societal benefits such an understanding brings. The science
today is asking and in some answering the most
fundamental questions about the universe. It is developing
a world view from the very small to the very big. Thanks to
the work of physicists such as Abdus Salam we now have a
very good understanding of the particles that make up the
world. At the very large scale we have a very good
understanding of how the universe evolved from few
seconds after the Big Bang. Scientists can now make
measurements which have an accuracy equivalent to measuring the distance to the nearest star with an
error smaller than the width of a human hair. In coming years we will see many technologies based on
these and similar experiments just as technologies we take for granted today came from experiments of
the past. This is also one of the reasons for a longer term investment in fundamental sciences.
Unfortunately, in Pakistan we have not been able to develop this beyond the horizon perspective and are
lagging in all areas of science, engineering and mathematics.
The Abdus Salam School of Mathematical Sciences is one of the few places in the country where cutting
edge research in areas of mathematics and theoretical physics i being carried out. The School has also
played an important role in the development of mathematics research and education in the country. With
more than 140 graduates teaching in a number of public and private sector universities in Pakistan the
school's efforts in producing good mathematicians is now influencing mathematics around the country.
The school also hosts the National Center for Mathematics and in this role is actively involved in the
promotion of mathematical sciences in the country. All over the world the universities are the primary
driving force behind pure and applied research. The school and the center emphasize the need for
Pakistani universities to conduct research directed towards problem solving and organize various
academic activities to help students of all universities learn not only the basics but also the cutting edge
work in areas of mathematics and theoretical physics. Some of the leading mathematicians and physicists
of the country have contributed to these activities. In the coming years the school and the center plans to
carry out academic activities throughout the year related with research and teaching of mathematical
sciences in the country with the hope of changing the research culture in the country from that of paper
writing to problem solving.
Ghulam Murtaza
Director General
Salam Chair & Distinguished National Professor,
Government College University, Lahore
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PROGRAMMES
The school offers full time MPhil and PhD programs in Mathematics. The students are admitted to the
MPhil program based on their GPA in the undergraduate studies, performance in the admission
examination and the interview conducted by the faculty of the school. In the past the school had an MPhil
leading to PhD program in which students who performed well in the MPhil continued their studies for
the PhD degree. Starting in 2016 the school eliminated MPhil leading to PhD program on the
recommendation of the HEC and admission to PhD program now requires a separate admission
examination.
MPhil Program of the school is of two year duration with each academic year divided into two semesters.
In the first two semesters the students take courses and the last two semesters are devoted to working on
a thesis. The course work in MPhil requires students to take ten core courses which cover all important
areas of mathematics.
Students with MPhil, MS or an equivalent degree in mathematics can apply for admission to the PhD
program and are admitted after passing an admission test prepared by the faculty of the school. During
the first two semester the students in the PhD program take various courses from a list of core courses
which would be of help in their research. The students have to pass a comprehensive examination after
finishing the course work and before starting research. The school has 23 MPhil and 33 PhD students at
the moment. Keeping in mind the best international practices and unlike most public sector universities
the school provides all its students financial assistance to ensure they can devote all their time to course
work and research.
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FACULTY
The school has both local and foreign faculty engaged in teaching, research and MPhil/PhD student
supervision. The faculty also interacts, collaborates and mentors the postdoctoral fellows of the school.
Afshan Sadiq
Assistant Professor
PhD: Abdus Salam School of Mathematical Sciences (2010)
Specialization: Algebra
Email: afshanadil@sms.edu.pk
Imran Anwar
Associate Professor
PhD: Abdus Salam School of Mathematical Sciences (2008)
Specialization: Algebra
Email: imrananwar@sms.edu.pk
Amer Iqbal
Visiting Professor
PhD: Massachusetts Institute of Technology (2000)
Specialization: Theoretical and Mathematical Physics
Email: amer@alum.mit.edu
The foreign faculty of the school visit the school to teach courses and to supervise MPhil/PhD students.
They also offer intensive courses and short lecture series on topics of interest to students. The foreign
faculty currently engaged in teaching and research activities with MPhil/PhD students and postdoctoral
fellows include the following esteemed individuals:
Andrea Fenovcikova
Department of Applied Mathematics and Informatics
Technical University of Kosice,
Kosice, Slovakia
Dan Grigore Timotin,
Institute of Mathematics
of the Romanian Academy
Bucharest, Romania

Constantin Fetecau
Academy of Romanian Scientists
Bucuresti, Romania
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Dorin Popescu
University of Bucharest
Bucharest, Romania

Georgi Eremiev Karadzhov
Bulgarian Academy
of Sciences Bulgaria

Vieru Dumitru
“Gh. Asachi” Technical University of Iasi,
Romania

Barbu Berceanu
Institute of Mathematics of the Romanian Academy
Bucuresti, Romania

Dimitar A. Kolev
Department of Mathematics
University of Chemical Technology and Metallurgy, Sofia, Bulgaria

Gerhard Pfister
Fachbereich Mathematik Universitat Kaiserslautern
Germany

Johann Davidov
Institute of Mathematics and Informatics
Bulgarian Academy of Sciences, Sofia, Bulgaria

Peter Schenzel
Institut für Informatik
Martin-Luther-Universität Halle, Germany
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Rein Leo Zeinstra
University of Hamburg
Osterstrasse Hamburg, Germany

Tzanko Donchev
University of Architecture, Civil Engineering and Geodesy
Bulgaria
Viviana Ene
Ovidius University of Constanta,
Romania
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POSTDOCTORAL FELLOWS
The school has always tried its best to provide space and facilities to young researchers to enhance their
skills and understanding by interacting with eminent foreign and local faculty of the school who are
experts in their areas of research. The Postdoctoral Fellowships are offered by the school every year to
local and foreign scientist to spend nine months in the school. In recent years the financial support has
been increased to make the fellowship more attractive for recent graduates. In the last couple of years
the school had the following postdoctoral fellows:
Safyan Ahmed
PhD: Abdus Salam School of Mathematical Sciences
Combinatorial Commutative Algebra
Muhammad Azeem Khadam
PhD: Abdus Salam School of Mathematical Sciences
Algebraic Geometry

Muhammad Norman Muteeb
PhD: Scuola Internazionale Superiore di Studi Avanzati (SISSA)
Theoretical Physics

Syeda Laila Naqvi
PhD: University of Leicester
Numerical Analysis and Computational Mathematics

Abdul Rauf Nizami
PhD: Abdus Salam School of Mathematical Sciences
Combinatorics and Knot Theory

Shafiq Ur Rehman
PhD: Abdus Salam School of Mathematical Sciences
Commutative Algebra and Multiplicative Ideal Theory

Azhar Ali Zafar
PhD: Abdus Salam School of Mathematical Sciences
Fluid Dynamics
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The Students who finished their MPhil in 2016-2017 are listed below
Adeel Ahmad
Supervisor: Dimitar Kolev
Thesis Title: Perturbed Nonlinear Oscillator
Ghazanfar Abbas
Supervisor: Imran Anwar
Thesis Title: Algebraic Characterization of
Degree Monotone Paths of Simple Graphs
Ali Ahmed
Supervisor: Afshan Sadiq
Thesis Title: Algorithms For Primary
Decomposition
Numan Amin
Supervisor: Amer Iqbal
Thesis Title: Tropical Geometry and Quantum
Curves

Nimra Javed
Supervisor: Imran Anwar
Thesis Title: The Waldschmidt Constant Oor
Monomial Ideals Of Simplicial Complexes
M. Ahsan Khan
Supervisor: Dan Timotin
Thesis Title: Similinear Differential Inclusions
Under Dissipative Conditions
Yasir Mahsud
Supervisor: Amer Iqbal
Thesis Title: Dimension of The Space of Vector
Valued Modular Forms
Ali Ovais
Supervisor: Amer Iqbal
Thesis Title: Symmetric Functions and
Fermionic Fock Space

Faraha Ashraf
Supervisor: Andrea Fenovcikova
Thesis Title: Metric Dimension of Subdivided
Graphs

Ali Raza
Supervisor: Amer Iqbal
Thesis Title: L-functions In Number Theory

Shamas Bilal
Supervisor: Tzanko Donchev
Thesis Title: One Sided Perron M-dissipative
Differential Inclusions

Said Waqas Shah
Supervisor: Rein Leo Zeinstra
Thesis Title: A Proof of the MalgrangeEhrenpreis Theorem by Hilbert Spacmethods

Azhar Farooq
Supervisor: Amer Iqbal
Thesis Title: Symmetries And Conserved
Quantities

Umar Shahzad
Supervisor: Amer Iqbal
Thesis Title: Toric Geometry and Partition
Function of Compactied Webs

Kamran Haider
Supervisor: Dimitar Kolev
Thesis Title: Qualitative Analysis of a Nonlinear
System in Depending On Parameters

Awais Shaukat
Supervisor: Barbu Berceanu
Thesis Title: Some Classical And Modern
Invariants Of Knots, Links And Braids

Qamar Hussain
Supervisor: Georgi E. Karadzhov
Thesis Title: ∑(p) Method Of Extrapolation
Spaces

M. Yameen
Supervisor: Amer Iqbal
Thesis Title: Toric Calabi-yau Threefolds and
Their Partition Functions
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The Students who finished their PhD in 2016-2017 are listed below
Malik Tusif Ahmed
Supervisor: Tiberiu Dumitrescu
Thesis Title: Radical and Invertible-radical
Factorization in Commutative Rings

Rida Irfan
Supervisor: Viviana Ene
Thesis Title: Homological Properties Of
Binomial Edge Ideals

Naveed Akhtar
Supervisor: Ioan Tomescu
Thesis Title: Classes Of Graphs Having
External Topological Indices

Tahira Jabeen
PhD Supervisor: Vasile Lupulescu
Thesis Title: Differential Equations With Causal
Operatorsm.

Shehraz Akhtar
Supervisor: Constantin Fatecau
Thesis Title: Natural Convection Flows of
Viscous Fluids and Different Motions of Couple
Stress Fluids

Kamran Jamil
PhD Supervisor: Ioan Tomescu
Thesis Title: Graph Indices and Graph
Productsm.

Misbah Arshad
Supervisor: Ioan Tomescu
Thesis Title: Extremal Graphs with Respect to
General Sum-connectivity Index
Asma
Supervisor: Vasile Lupulescu
Thesis Title: Fractional Differential Equations
with Volterra Operators
Imran Abbas Baloch
Supervisor: Imdat Işcan
Thesis Title: Harmonically (s,m)-convex
Functions and Related Inequalities
Faryal Chaudhry
Supervisor: Viviana Ene
Thesis Title: Hankel Ideals Associated with
Graphs

Azeem Khadam
Supervisor: Peter Schenzel
Thesis Title: Local Bezout Inequalities and
Homological Methods
Itrat Abbas Mirza
Supervisor: Vieru Dumitru
Thesis Title: The Study of Transport Processes
in Fluid Dynamics
Maria Naseem
Supervisor: Martin Bača
Thesis Title: Total and Entire Labeling of
Graphs
Niat Nigar
Supervisor: Constantin Fatecau
Thesis Title: Free Convection Flows of A
Viscous Fluids And Various Motions of Rate
Type Fluids

Asfand Fahad
Supervisor: Josip Pečarić
Thesis Title: Generalization of Steffensen’s
Inequality and Related Results

Muhammad Rafaqat
Supervisor: Tzanko Donchev
Thesis Title: Approximation & Viability of
Dynamical Systems

Absar Ul Haq
Supervisor: Johann Davidov
Thesis Title: Harmonic Almost (pseudo-)
Hermitian Structures

Anam Rani
Supervisor: Tiberiu Dumitrescu
Thesis Title: Characterizations of Perinormal
Rings With Zero Divisors
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RESEARCH HIGHLIGHTS
The school has active research groups in arXiv preprint arXiv:1710.02455 (2017)
mathematics and theoretical physics.
Dual little strings from F-theory and flop transitions
Ÿ String Theory
Stefan Hohenegger, Amer Iqbal, Soo-Jong Rey
Journal of High Energy Physics 2017 (7), 112
Ÿ Functional Analysis
Ÿ Computational Algebra
FUNCTIONAL ANALYSIS
Ÿ Multiplicative Ideal Theory
Rewayat Khan, a student in the functional analysis
Ÿ Graph Theory
group,
worked on a new class of operators, the
Ÿ Combinatorial Commutative Algebra
matrix valued truncated Toeplitz operators
Ÿ Fluid Dynamics
(MTTOs). These operators act on general model
spaces, and are a natural generalization of (scalar)
STRING THEORY
truncated
Toeplitz operators, whose theory has
The string theory group this year made some
important progress on two fronts. They were able been much developed in the last decade, since their
to determine the refined topological string introduction in a seminal paper of Sarason.
partition function of the Calabi-Yau threefold which Following interesting results were obtained by
is the total space of the canonical bundle over the Rewayat Khan:
two dimensional projective space. The usual
refined topological vertex technique could not be Ø different characterizations of MTTOs,
used for this Calabi-Yau threefold and this was an Ø determination of the degree of freedom of the
symbol,
open problem. On a different front the group along
with collaborators studied six dimensional little Ø dimension of the space of MTTOs in case of a
finite dimensional model space,
strings and their realization in F-theory using
double elliptically fibered Calabi-Yau threefolds. Ø description of some finite rank MTTOs.
These results appeared in the paper:
This study led to a new set of dualities connecting
various little string theories. It was also shown that
a subsector of the partition function of little strings Matrix valued truncated Toeplitz operators: basic
is given by a symmetric orbifold conformal field results Rewayat Khan, Dan Timotin
theory.
Complex Analysis and Operator Theory
published online 20 April 2017, DOI 10.1007/
Papers
s11785-017-0675-3.
Refined topological strings on local ℙ2
Amer Iqbal, Can Kozçaz
Ahsan Khan investigated block Toeplitz matrices,
especially with regard to multiplication properties.
Journal of High Energy Physics 2017 (3)
He was able to identify a family of maximal subalgebras of block Toeplitz matrices, closely related
Triality in little string theories
Brice Bastian, Stefan Hohenegger, Amer Iqbal, to the generalized circulants in the scalar case. He
obtained the following interesting results:
Soo-Jong Rey
arXiv preprint arXiv:1711.07921 (2017)
Ø proof that a large class of maximal sub-algebras
of block Toeplitz matrices are of this type.
Bound states of little strings and symmetric orbifold
Ø for entries belonging to certain algebras, all
conformal field theories,
maximal sub-algebras of block Toeplitz
Ambreen Ahmed, Stefan Hohenegger, Amer Iqbal,
matrices
are of this type.
Soo-Jong Rey
Ø example when not all are of this type.
Physical Review D 96 (8), 081901 4 2017
These results appeared in the paper:
Dual Little Strings and their Partition Functions
A
family of maximal algebras of block Toeplitz
Brice Bastian, Stefan Hohenegger, Amer Iqbal,
matrices,
Soo-Jong Rey
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Muhammad Ahsan Khan:
standard bases in Singular and compared the results
submitted to An. St. Univ. Ovidius Constanta, Ser. with other implementations. They compared their
implementation of Janet bases with the
Mat.
implementation in Singular based on the algorithm
Ali Raza and Irshaad Ahmed investigated two of Gerd and proved the corresponding verification
problems. The first dealt with general Holmstedt's theorem for the modular approach.
formulae for the K-functional and optimal
embedding for inhomogeneous Sobolev spaces They also developed a theory, algorithms and
defined on R^n: The classical Holmstedt formula implementations to compute sagbi bases for local
for the K-functional has been extended to more orderings in a parallel and modular setting..
general cases by many authors in recent years.
They together with Georgi E. Karadzhov They gave an algorithm to compute standard bases
considered the most general case thus covering of an infinite dimensional vector space given by the
many previous results. Moreover, two of the sum of two modules over different rings and
results are in a final form that can not be improved. explained how these standard bases can be
computed using modular methods. This work has
The second problem involved the most general important applications in singularity theory.
case of optimal embeddings for inhomogeneous
Sobolev spaces. The case of inhomogeneous Khawar Mehmood and collaborators studied the
Sobolev spaces W^k E on R^n for k=1 is problems in singularity theory from computational
i n v e s t i g a t e d b y Vy b i r a l i n t h e c l a s s o f algebra perspective. They developed and
rearrangement invariant Banach function spaces. implemented algorithms to study curve
The case of all k < n is treated by Milman, Martin s i n g u l a r i t i e s : , a c l a s s i f y e r f o r u n i m o d a l
and Pustylnik, who proved an optimal embedding parametrized plane curves and a procedure to
in a rearrangement invariant set. Ali Raza and compute various invariants of plane curves. They
Irshaad Ahmed investigated the most general case also developed a procedure to compute the
which in the subcritical case can not be improved.
normal form of plane curves which can be used to
study the corresponding moduli spaces.
Reiteration in K-interpolation method for quasinormed spaces
Papers
Irshaad Ahmed, Georgi Karadzhov, Ali Raza,
On the classification of simple maps from the plane
C. r. de l'Acad. bulgare des Sci. 69 (2016), No 4, to the plane
405-410.
Muhammad Ahsan Binyamin, Hasan Mahmood,
Shamsa Kanwal
O p t i m a l e m b e d d i n g s o f g e n e r a l i z e d J. Algebra Appl. 16, No. 10, (2017).
inhomogeneous Sobolev spaces
Irshaad Ahmed, Georgi Karadzhov, Ali Raza ,
classifyMapGerms.lib. A Singular 4-0-2 library for
C. r. de l'Acad. bulgare des Sci., 70 (2017) .
computing the standard basis of the tangent space
at the orbit of an algebraic group action
General Holmstedt's formulae for the K-functional, Deeba Afzal, Shamsa .Kanwal, Gerhard Pfister
Irshaad Ahmed, Georgi Karadzhov, Ali Raza
rStandard.lib, Singular 4-0-2 to compute Janet
Journal of Function Spaces, 2017.
bases and border bases
Shamsa Kanwal, Gerhard Pfister
COMPUTATIONAL ALGEBRA
Shamsa Kanwal and collaborators generalized the
concept of r-standard bases to any monomial Tangent Space at the Orbit of an Algebraic Group
ordering. They developed a theory and algorithms Action
of border basis and Janet bases for non-well Deeba Afzal, Shamsa Kanwal, Gerhard Pfister
orderings in a general setting and analyzed modular To appear in Bull. Math. Soc. Sci. Math. Roumanie
and parallel algorithms to compute them. They also
gave a modular and parallel implementation of r- Standard Bases with Special Generators of the
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Leading Ideal
Shamsa Kanwal, Gerhard Pfister
To appear in Bull. Math. Soc. Sci. Math. Roumanie

Badawi introduced and investigated the concept of
2-absorbing ideal (natural extension of "prime
ideal"); an ideal I of a commutative ring R is a 2absorbing ideal (TA-ideal) if whenever a,b,c are
Characterization of uni-modal parametric plane from R and abc in I, then at least one of the
elements ab,ac,bc is in I. Muzammil Mukhtar and
curve singularities.
his
supervisor Tiberiu Dumitrescu introduced and
Muhammad Ahsan Binyamin, Hasan Mahmood,
studied
two-absorbing factorization rings (TAFJunaid Alam Khan, Khawar Mehmood,
rings), i.e. those commutative rigs whose ideals are
J. Algebra Appl. 16, No. 2. (2017).
products of TA-ideals. They characterized the TAFSimple Singularities of Parametrized Plane Curves rings in general, the TAF-domains and the
Noetherian TAF-domain.
in Positive Characteristic ,
Khawar Mehmood, G.erhard Pfister (Submitted)

Epstein and Shapiro introduced and studied the
perinormal domains: those domains A whose
Unimodal Singularities of Parametrized Plane
Going-Down-overrings are flat A-modules.
Curves
Anam Rani and her supervisor Tiberiu Dumitrescu
Khawar Mehmood, Gerhard Pfister
broadly extended the main result that the Krull
Bulletin Mathematique de la Societe des Sciences
domains are perinormal by showing that every PMathematiques
domain (i.e. a domains whose localizatons at the
de Roumanie, Volume 60(108)/2017, Issue no. 4, prime ideals associated to principal ideals are
pages 417-424.
valution domains) is perinormal.
Bimodal Singularities of Parametrized Plane Curves Later they extended their result to the case of rings
Khawar Mehmood, Muhammad Ahsan Binyamin with zero-divisors. They also gave a partial answer
(Submitted)
to a conjecture concerning the behavior of
perinormality with respect to polynomial
MULTIPLICATIVE IDEAL THEORY
extensions.
Vaughan, Yeagy and Olberding studied the integral
domains whose ideals are products of radical Papers
ideals. Malik Tauseef Ahmed along with his SP-rings with zero-divisors
supervisor Tiberiu Dumitrescu gave two different M.T. Ahmed and T. Dumitrescu
extensions of these results for commutative rings
To appear in Comm. Algebra.
with zero-divisors. They characterized the rings
whose regular ideals are products of radical ideals.
They also studied the rings whose ideals are Domains with invertible-radical factorization
products of radical ideals. Olberding introduced M.T. Ahmed and T. Dumitrescu
and studied the ZPUI (Zerlegung Prim und To appear in Bull. Korean. Math. Soc.
Umkehrbaridealen) domains, i.e. those integral
domains for which every proper nonzero ideal can A note on perinormal domains
be factored as a product of an invertible ideal times T. Dumitrescu and A. Rani
a nonempty product of prime ideals. They To appear in J. Comm. Algebra.
introduced and studied a more general concept:
the ISP-domains. A domain A is an ISP-domain if Perinormal rings with zero divisors
each proper ideal of A can be written as an T. Dumitrescu and A. Rani
invertible ideal multiplied by a nonempty product To appear in J. Applied Algebra
of proper radical ideals. Their main result shows
that an ISP-domain is strongly-discrete Prufer with C o m m u t a t i v e r i n g s w i t h t w o - a b s o r b i n g
every nonzero prime ideal contained in a unique factorization
maximal ideal.
M. Mukhtar, M.T. Ahmed and T. Dumitrescu
To appear in Comm. Algebra.
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arXiv:1705.09537v3
Perinormal polynomial domains
Anam Rani and Tiberiu Dumitrescu
To appear in Internat. Electr. J. Algebra
C O M B I N AT O R I A L C O M M U TAT I V E
ALGEBRA
Much progress has been made in the study of
subdivision of simplicial complexes. It led to many
important discoveries in exploring the connection
between enumerative combinatorics and algebra.
For instance, the barycentric subdivision of
simplicial complexes has been extensively studied
in the literature. In our ongoing project, we address
the enumerative behavior of the interval
subdivision.The Interval subdivision of a (d-1)dimensional simplicial complex on a vertex set V
was introduced by Walker. We analyze the
behavior of f- and h-vectors under the interval
subdiivision. We give the formulation of the
transformation matrices for f- and h-vectors in our
ongoing project.
In another project, we discuss various classes of
simplicial complexes associated to simple graphs.
We discussed the algebraic characterization
spanning simplicial complexes associated Jhangir's
graph. In another ongoing project, we introduce
the concept of monotone simplicial complexes
associated to simple graphs by using the degree
sequence of the graph.

GRAPH THEORY
In [1] we proved the existence of the edge irregular
reflexive k-labeling for the generalized friendship
graphs (a symmetric collection of cycles meeting at
a common vertex), and there is determined the
exact value of the reflexive edge strength for
several subfamilies of the generalized friendship
graphs.
In [2] we estimate the bounds of the total Hirregularity strength of graphs and determine the
exact values of the total H-irregularity strength for
several families of graphs namely, paths, ladders
and fans.In the paper [3] we studied the existence
of the total (respectively, edge and vertex) Girregularity strengths of the graph which contains
exactly n subgraphs isomorphic to the graph G and
proved that the exact values of the total
(respectively, edge and vertex) G-irregularity
strengths of the investigated family of graphs equal
to the lower bounds..

The paper [4] estimates the lower and upper
bounds of the entire face irregularity strength for
the disjoint union of multiple copies of a plane graph
and proves the sharpness of the lower bound in
two cases. Ivančo and Jendro in 2006 conjectured
that the total edge irregularity strength of graph G
is the maximum of two lower bounds
(|E(G)|+2)/3 and (Delta(G)+1)/2 for all graphs G
We succeeded to give certain construction of except the complete graph of order 5.
graphs for which the associated monotone
In the paper [5] the conjecture of Ivančo and Jendro
simplicial complex is Cohen-Macaulay.
is verified for the strong product of two cycles.
The shellability of a simplicial complex is a well
known combinatorial property that carries strong The Klein-bottle fullerene is a finite trivalent graph
algebraic interpretations. We address the existing embedded on the Klein-bottle such that each face
algebraic criterion for shellability of simplicial is a hexagon. The paper [6] deals with the problem
complexes and succeeded to give an efficient of labeling the vertices, edges and faces of the
Klein-bottle fullerene in such a way that the label of
algebraic criterion.
a face and the labels of the vertices and edges
On Algebraic Characterization of SSC of the surrounding that face add up to a weight of that face
and the weights of all 6-sided faces constitute an
Jahangir's Graph J_{n,m}
arithmetic
progression of difference d. The paper
Z. Raza, A. Kashif, I. Anwar
proves
the
existence of such labelings for several
Open Mathematics, accepted for publication.
differences d.
An efficient algebraic criterion for shellability
In the paper [7] we proved that every graph of fans
I. Anwar, Z. Kosar, S. Nazir
is cycle (a,d)-antimagic. The paper [8] proves that

15

the disjoint union of generalized prisms admits a
super d-antimagic labeling. The paper [9] proves
the existence of 3-total edge product cordial
labeling of the hexagonal grid.

9. On 3-total edge product cordial labeling of
honeycomb
A. Ahmad, M. Baca, M. Naseem, A, .Semanicova
AKCE J. Graphs. Combin. 14 (2017), 149-157]

1. On Edge Irregular Reflexive Labellings for the
Generalized Friendship Graphs
M Bača, M Irfan, J Ryan, A. Semanicova, D Tanna
Mathematics 5 (4), 67

FLUID DYNAMICS
Fluid Dynamics group have been focused on the
following topics:
1. Effects on the heat transfer in natural
convection flows of nanofluids near a heated
2. On H-irregularity strength of graphs
vertical plate. The studied models are described by
the fractional differential equations with timeF. Ashraf, M. Baca, M. Lascsakova, A. Semanicova
Discussiones Mathematicae Graph Theory 37 No. fractional Caputo and Caputo-Fabrizio derivatives.
It was found that the fractional parameter has
4 (2017), 1067-1078.
significant influence on the thermal boundary layer
3. On H-irregularity strengths of G-amalgamation thickness; therefore the processes with thermal
memory can be adequately described with Caputo
of graphs
time-fractional derivative.
F. Ashraf, M. Baca, A. Semanicova, A, Shabbir
Electronic Journal of Graph Theory and
2. Two-dimensional boundary layer flows of
Applications 5 No. 2 (2017), 325- 334.
Maxwell fluids with generalized fractional
4. On entire face irregularity strength of disjoint constitutive equations. Flows with/without
thermal effects were studied and interesting
union of plane graphs
analytical
solutions were obtained using the
M. Baca, M. Lascsakova, M. Naseem, A.
generalized method of separating variables
Semanicova
coupled
with Laplace transform method.
Applied Mathematics and Computation 307
(2017), 232-238.
3. Unsteady magneto -hydrodynamic free
convection
flows of Newtonian /non-Newtonian
5. On total edge irregularity strength of strong
fluids
near
a
vertical plate with different mechanical
product of two cycles
and thermal conditions. Also, the case of a porous
M. Baca, M. K. Siddiqui
medium with variable permeability was studied.
Utilitas Math. 104 (2017), 255- 275.
4. T h e g e n e r a l s o l u t i o n s t o u n s t e a d y
6. Face labelings of Klein-bottle fullerenes
unidirectional motions of rate type fluids in
M. Baca,, M. Naseem, A. Shabbir
cylindrical domains and general solutions for
Acta Mathematicae Applicatae Sinica 33 No. 2 hydromagnetic free convection flow over an
(2017), 277-286.
infinite plate have been obtained. It was shown
that, in such type of flows the velocity and the shear
7. Fans are cycle-antimagic
stress satisfy the differential equations of the same
A. Ovais, A, M. A. Umar, M. Baca, A. Semanicova
form.
Australasian Journal of Combinatorics 68 No. 1
(2017), 94-105.
5. Fractional advection-diffusion equation in halfspace has studied. The fundamental solutions and
8. Super d-antimagic labelings of disjoint union of solutions for the Dirichlet problem were
generalized prisms
determined. A comparison with classical
M. Baca, M. Numan, A. Semanicova
advection-diffusion equation was made.
Utilitas Mathematica 103 (2017), 299-310.
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Papers:
1. Natural Convection Flow of Fractional
Nanofluids over an Isothermal Vertical Plate with
Thermal Radiation
Constantin Fetecau, Dumitru Vieru, Waqas Ali
Azhar
Applied Sciences-Basel, Vol.: 7, Issue: 3, Article
Number: 247.

Reaction
Constatin Fetecau, Nehad Ali Shah, Dumitru Vieru
Comunications in Theoretical Physics, Vol. 68,
Issue: 6, 2017.

9. On some rotational flows of non-integer order
rate type fluids with shear stress on the boundary
Azhar Ali Zafar, Nehad Ali Shah, Niat Nigar
2. Free convection flow of some fractional A i n S h a m s E n g i n e e r i n g J o u r n a l , d o i :
nanofluids over a moving vertical plate with 10.1016/j.asej.2016.08.018.
uniform heat flux and heat source
Waqas Ali Azhar, Dumitru Vieru, Constantin
10. First general solutions for unsteady
Fetecau
unidirectional
motions of rate type fluids in
Physics of Fluids, Published: AUG 2017; Vol. 29, cylindrical domains
Issue: 8, Pag. 1-12.
Nehad Ali Shah, Constantin Fetecau, Dumitru
Vieru
3. Influence of time-fractional derivatives on the A l e x a n d r i a E n g i n e e r i n g J o u r n a l , d o i :
boundary layer flow of Maxwell fluids
10.1016/j.aej.2017.03.014.
Yasir Mahsud, Nehad Ali Shah, Dumitru Vieru
Chinese Journal of Physics, Vol.: 55
Issue: 4 11. Free convection flows over a vertical plate that
Pages: 1340-1351.
applies shear stress to a fractional viscous fluid
Nehad Ali Shah, Zafar Ali Azhar, Constantin
4. Heat transfer analysis in a Maxwell fluid over an Fetecau
oscillating vertical plate using fractional Caputo- A l e x a n d r i a E n g i n e e r i n g J o u r n a l , d o i :
Fabrizio derivatives
10.1016/j.aej.2017.08.023.
IIyas Khan, Nehad Ali Shah, Yasir Mahsud, Dumitru
Vieru
Fundamental solutions to advection-diffusion
The European Physical Journal Plus,Vol.: 132 12.
equation
with time-fractional Caputo-Fabrizio
Issue: 4.
derivative
Itrat Abbas Mirza, Dumitru Vieru
5. Analysis of unsteady natural convective radiating Computers & Mathematics with Applications, Vol.:
gas flow in a vertical channel by employing the 73, Issue: 1 Pages: 1-10.
Caputo time-fractional derivative
Bakhtiar Ahmad, Syed Inayat Ali Shah, Sami Ul Haq,
13. Unsteady helical flows of a size-dependent
Nehad Ali Shah
couple-stress
fluid
The European Physical Journal Plus, 2017, 132:380.
Qammar Rubbab, Itrat Abbas Mirza, Imran
Siddique, Saadia Irshad
6. Heat transfer analysis of fractional second-grade Advances in Mathematical Physics, vol. 2017.
fluid subject to Newtonian heating with Caputo Article ID: 9724381, doi: 10.1155/2017/9724381.
and Caputo-Fabrizio fractional derivatives: A
comparison
Muhammad Imran Asjad, Nehad Ali Shah, Maryam 14. Magneto-hydrodynamic free convection ows
of a viscoelastic uid in porous medium with
Aleem, Ilyas Khan
variable
The European Physical Journal Plus, 2017, 132:340. reaction permeability heat source and chemical
7. General solution for MHD-free convection flow
over a vertical plate with ramped wall temperature
and chemical reaction
Nehad Ali Shah, Azhar Ali Zafar, Shehraz Akhtar
Arabian Journal of Mathematics, 2017, pp. 1-12,
doi: 10.1007/s40065-017-0187-z,

Imran Siddique, Itrat Abbas Mirza
Results in Physics, Vol. 7, 2017, 3928-3937.

15. Effects of fractional order convective flow of an
Oldroyd-B fluid along a moving porous hot plate
with thermal diffusion
Constantin Fetecau, Dumitru Vieru, Corina
Fetecau, Itrat Abas Mirza
8. General Solutions for Hydromagnetic Free Heat Transfer Research, Vol. 48, Issue 12, 2017,
Convection Flow over an Infinite Plate with 1047-1068,
Newtonian Heating, Mass Diffusion and Chemical
DOI:10.1615/HeatTransRes.2017016039.
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TRAVEL GRANTS
The school provides generous travel grants to its
students and faculty to attend academic events and
to carry out collaborative research. This important
initiative has resulted in many interesting and
important results which have appeared as
publications in top mathematics and theoretical
physics journals.

Imran Anwar
Institute for Advanced Studies in Basic Sciences,
Zanjan, Iran (August 5 - August 17, 2017)
Visit to attend First Research School on
Commutative Algebra and Algebraic Geometry
and to give a talk in the school.

Amer Iqbal
In the past couple of years the following students Center for Theoretical Physics of the Universe
have made use of the school's travel grant to attend Seoul National University, Seoul
workshops, conferences and to visit their Collaborative visit from March 12 - March 26, 2017
supervisors when they are abroad.
Isaac Newton Institute University of Cambridge
Shamsa Ishaq (France)
(April 09 - April 13, 2017)
Anam Rani (Romania)
Asma Khalid (Romania)
Visit to attend workshop on Physics and Knot
Herolistra Baskoroputro (Romania)
Homologies and to give a talk in the workshop.
Khawar Mehmood (Germany)
Talk Title: BPS States of M5-Brane on T^3
Muhammad Irfan (Slovakia)
Rewayat Khan (Romania)
Jefferson Laboratory Harvard University
Shamsa Kanal (Germany)
Collaborative visit from May 06 - May 26, 2017
Ali Ovais (Slovakia)
Muhammad Ahsan Khan (Romania)
Simon Center for Geometry and Physics
Zunaira Kosar (Romania)
Visit to attend the 2017 Simon Summer Workshop
Muhammad Yameen (Romania)
in Mathematics and Physics (July 17 - June 24, 2017)
The faculty travel grant was initiated about a year
ago and provides the faculty travel and other
support to attend workshops, conferences and to
make collaborative visits. The faculty travel grant
resulted in the following visits by the faculty.

Center for Theoretical Physics of the Universe
S e o u l N a t i o n a l U n i v e r s i t y, S e o u l
Collaborative visit from August 01 - August 15,
2017
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Short Courses
The school organized several short courses this year on various topics which were of interest to the
students.
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Workshops
The school organized two workshops and a symposium this year after a gap of couple of year
Understanding Salam
January 28-29, 2017
In this two day activity, dedicated to celebrate Prof. Abdus Salam’s lasting contributions to theoretical
physics four big ideas of contemporary physics to which Salam contributed heavily were explained
starting from beginning. The school was of interest to graduate students and other physicists (scientists)
interested in learning about Salam’s theories and their phenomenal impact on physics. About a 100
participants from varous universities attended this workshop.
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Workshop on Contemporary Topics in Analysis,
Algebra and Geometry
August 15-19, 2017
This five day Workshop was devoted to the discussion of contemporary topics in core mathematics at
advanced undergraduate level. Short courses were delivered on selective topics of broader interest
from analysis, algebra and geometry. Students and faculty from all over the Punjab attended the
workshop. A majority of the participants were provided accommodation by the school. The workshop
was funded by the Higher Education Commission, Punjab Higher Education Commission and the school.

22

Symposium on Recent Developments in Theoretical
Physics
November 22, 2017
The topic of the symposium is Einstein’s general theory of relativity and the recent discovery of
gravitational waves. The discovery of gravitational waves by LIGO last year marks a milestone in our
understanding of the universe. The Nobel prize in physics this year was awarded to the people
associated with the discovery. This week marks the 102nd anniversary of the Einstein’s paper on general
relativity and the center is very pleased that Asghar Qadir from the National University of Science and
Technology will be giving talks for the students and the faculty.
.
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Workshop on Contemporary Topics in Analysis,
Algebra and Geometry
August 15-19, 2017
This five day Workshop was devoted to the discussion of contemporary topics in core mathematics at
advanced undergraduate level. Short courses were delivered on selective topics of broader interest
from analysis, algebra and geometry. Students and faculty from all over the Punjab attended the
workshop. A majority of the participants were provided accommodation by the school. The workshop
was funded by the Higher Education Commission, Punjab Higher Education Commission and the school.
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