Department's 102" Annual Report (1st April 2024 to 31st
March 2025): Mathematics

Name of the Department: Mathematics
Name of the Faculty: Mathematical Sciences
Major Activities and Achievements:

The Department of Mathematics at the University of Delhi was established in 1947 and ever since its
inception, department has always strived to be amongstthe best mathematics departments in the country.
The department currently offers M.Sc. and Ph.D. programs in Mathematics. The Department has been
receiving various supports and grants including UGC's SAP-DRS, SAP-DSA, DST-FIST, DST-
PURSE, NBHM, DAE, India. The Department of Mathematics QSWorld ranking 2025 is 201-250 and
the subjectwise QS ranking 2025 within India is 8th. During April 2024 — March 2025, the Faculty
members of the department have Research Projects of approx. Rs. 69.97 Lacs and have published
around 63 Research papers in journals of international repute. Department placement cell has organized
many webinars and workshops for students to develop skills. Approximately 19 companies like Axtria,
Courseleap, Aakash, Deloitte, MathCo etc visited the Department and selected many students with the
highest package offered in 2024-25 as 13 LPA.

Students with Distinctions:

Arjun, student of PhD (I year), qualified Joint CSIT-UGC NET JRF June 2024.

Neha Agrawal, student of PhD (I year), qualified Joint CSIT-UGC NET JRF June 2024.

Rahul Gogoi, student of PhD (Il year), qualified Joint CSIT-UGC NET JRF June 2024.

Hiba Kulsum, M.Sc. Mathematics-I1 got selected to participate in Sakura Science Programme
2024 held in Kyoto Japan

Saksham Malik, student of PhD (Il year), qualified Joint CSIT-UGC NET JRF June 2024.

e Bikram Podder, student of PhD (Il year), qualified GATE 2025.

¢ Rishabh, student of MSc (Il year), qualified Joint CSIT-UGC NET JRF June 2024 and GATE
2025.

e Kunal Tomer, student of MSc (I year), qualified GATE 2025, AIR 45.
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Rani, S. & Kumar, S., (2025): Dynamics of Soliton Solutions and
Various Evolving Formations of the Jaulent—-Miodek and Zakharov—
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Generalized Approach, Qualitative Theory of Dynamical Systems, 24
(2), Art. No. 101, pp. 1-32.

https://doi.org/10.1007/s12346-
025-01260-8

16.
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two-phase modified Chaplygin flow consisting of source term,
Communications in Nonlinear Science and Numerical Simulation
(Elsevier), 131, 107891.

https://doi.org/10.1016/j.cnsns.20
24.107891

54

Chaudhary, B. K. & Singh, R., (2024) Spherical steepened wave in
interstellar van der Waals dusty gas clouds, Physics of Fluids (AIP
USA), 36, 086141.

https://doi.org/10.1063/5.0215115

95

Sharma, D. & Singh, R., (2025), Interaction of an acceleration wave
with a characteristic shock in two-phase real modified Chaplygin
model containing a variable source term, Mathematics and Computers
in Simulation (Elsevier), 230, 53-67

https://doi.org/10.1016/j.matcom.
2024.10.028

56

Chill, R., Sharma, P. & Srivastava, S., (2024). Real interpolation of
functions with applications to accretive operators on Banach spaces.
Journal of Differential Equations, 402, 554-592.

https://doi.org/10.1016/j.jde.2024.
05.024

S7

Anand, J.,, Lata, S. & Srivastava, S. (2024). Weighted and
Unweighted Composition Operators Close to Isometries.
mediterranean journal of mathematics 21, 144.

https://doi.org/10.1007/s00009-
024-02688-z

58

Kumar, D. & Srivastava, S. (2024) Quantum extensions of classical
Jacobi semigroups. Semigroup Forum 109, 513-536.

https://doi.org/10.1007/s00233-
024-10481-3

59

Pappu, Rastogi, S. & Srivastava, S. (2025). Eventual positivity,
perturbations and delay semigroups. Positivity 29, 12.

https://doi.org/10.1007/s11117-
024-01105-9

60

Jyoti & Vashisht, L.K. (2024). On matrix-valued Riesz bases over
LCA groups. International Journal of Wavelets, Multiresolution and
Information Process, 22 (5), Art. No. 2450019, pp. 1-16.

https://doi.org/10.1142/S0219691
32450019X

61

Jyoti & Vashisht, L.K. (2024). A note on matrix-valued orthonormal
bases over LCA groups, Infinite Dimensional Analysis, Quantum
Probability and Related Topics. Online published

https://doi.org/10.1142/S0219025
724500061



https://doi.org/10.1515/ms-2024-0026
https://doi.org/10.1142/S0219876224500622
https://doi.org/10.1142/S0219876224500622
https://doi.org/10.1007/s41980-024-00935-3
https://doi.org/10.1007/s41980-024-00935-3
https://doi.org/10.1142/S0219498825503116
https://doi.org/10.1142/S0219498825503116
https://doi.org/10.18311/jims/2025/34711
https://doi.org/10.18311/jims/2025/34711
https://doi.org/10.1016/j.cnsns.2024.107891
https://doi.org/10.1016/j.cnsns.2024.107891
https://doi.org/10.1063/5.0215115
https://doi.org/10.1016/j.matcom.2024.10.028
https://doi.org/10.1016/j.matcom.2024.10.028
https://doi.org/10.1016/j.jde.2024.05.024
https://doi.org/10.1016/j.jde.2024.05.024
https://doi.org/10.1007/s00009-024-02688-z
https://doi.org/10.1007/s00009-024-02688-z
https://doi.org/10.1007/s00233-024-10481-3
https://doi.org/10.1007/s00233-024-10481-3
https://doi.org/10.1007/s11117-024-01105-9
https://doi.org/10.1007/s11117-024-01105-9
https://doi.org/10.1142/S021969132450019X
https://doi.org/10.1142/S021969132450019X
https://doi.org/10.1142/S0219025724500061
https://doi.org/10.1142/S0219025724500061

Jarrah, A. M., Khanna, N., Zothansanga, A. & Kumar, D.,(2024). A

https://doi.org/10.1007/s40995-

62 | Short Note on Generalized Variation Diminishing Wavelets, Iranian 024-01689-7
Journal of Science. e
Kumar, V., A., Zothansanga, A. & Kumar, R., (2024). A Note on o .
63 Interated pg Frames in Banach spaces, Poincare Journal of Analysis https://doi.org/10.46753/pjaa.202

& Applications, Vol. 11, No. 2, 253-261.

4.v011i02.013

Research Projects:

Ruchi Das, Department of Mathematics, has been sanctioned an amount of 35,00,000/- for a
research project entitled, ‘Sensitivity and its Stronger Forms in Non-autonomous Topological
Dynamical Systems’ as PI. The grant has been provided by Faculty Research Programme
Grant- loE, University of Delhi, and covers the duration from August 2024 to May 2025.
Tarun Das, Department of Mathematics, has been sanctioned an amount of ¥5,00,000/- for a
research project entitled, ‘On consequences of expansivity and shadowing via asymptotic
behavior’ as PI. The grant has been provided by Faculty Research Programme Grant- l0E,
University of Delhi, and covers the duration from August 2024 to May 2025.

Atul Gaur, Department of Mathematics, has been sanctioned Rs 17,97,400, for research project
On ¢-rings as Co-PI. The grant has been provided by SERB, DST, Govt. of India and covers
the duration from September 26, 2023 to September 25, 2026.

Atul Gaur, Department of Mathematics, has been sanctioned an amount of 3,00,000/- for a
research project entitled, ‘Maximal non P-subrings/ extensions for some ring theoretic
properties’ as PI. The grant has been provided by Faculty Research Programme Grant- |oE,
University of Delhi, and covers the duration from August 2024 to May 2025.

Surendra Kumar, Department of Mathematics, has been sanctioned an amount of 5,00,000/-
for a research project entitled, ‘Controllability Analysis of Non-autonomous Impulsive
Differential Systems’ as PI. The grant has been provided by Faculty Research Programme
Grant- loE, University of Delhi, and covers the duration from August 2024 to May 2025.
Sachin Kumar, Department of Mathematics, has been sanctioned an amount of 35,00,000/- for
a research project entitled, ‘ymbolic computation and dynamic structural analysis of exact
analytical solutions for nonlinear partial differential equations using a variety of mathematical
methodologies’ as PI. The grant has been provided by Faculty Research Programme Grant- |0E,
University of Delhi, and covers the duration from August 2024 to May 2025.

C.S. Lalitha, Department of Mathematics, has been sanctioned an amount of %5,00,000/- for a
research project entitled, ‘Abstract Convexity and Stability in Set Optimization’ as PI. The
grant has been provided by Faculty Research Programme Grant- lIoE, University of Delhi, and
covers the duration from August 2024 to May 2025.

Sumit Nagpal, Department of Mathematics, has been sanctioned an amount of 33,00,000/- for
a research project entitled, ‘Construction Techniques for Univalent Harmonic Mappings’ as PI.
The grant has been provided by Faculty Research Programme Grant- IoE, University of Delhi,
and covers the duration from August 2024 to May 2025.

Arvind Patel, Department of Mathematics, has been sanctioned an amount of 3,00,000/- for a
research project entitled, ‘Shock waves in a viscous gas under the effect of heat conduction and
magnetic field’ as PI. The grant has been provided by Faculty Research Programme Grant- loE,
University of Delhi, and covers the duration from August 2024 to May 2025.

Pratima Rai, Department of Mathematics, has been sanctioned an amount of ¥5,00,000/- for a
research project entitled, ‘Bounds on Hermitian-Toeplitz determinants and other coefficient
functionals of certain Analytic functions’ as PI. The grant has been provided by Faculty
Research Programme Grant- loE, University of Delhi, and covers the duration from August
2024 to May 2025.



https://doi.org/10.1007/s40995-024-01689-7
https://doi.org/10.1007/s40995-024-01689-7
https://doi.org/10.46753/pjaa.2024.v011i02.013
https://doi.org/10.46753/pjaa.2024.v011i02.013

Hemant Kumar Singh, Department of Mathematics, has been sanctioned an amount of
%5,00,000/- for a research project entitled, ‘Circle group actions on spaces with cohomology
isomorphic to the product of three spheres’ as PI. The grant has been provided by Faculty
Research Programme Grant- IoE, University of Delhi, and covers the duration from August
2024 to May 2025.

Randheer Singh, Department of Mathematics, has been sanctioned an amount of %5,00,000/-
for a research project entitled, ‘Delta shocks and similarity methods for quasilinear gas
dynamics’ as PI. The grant has been provided by Faculty Research Programme Grant- IoE,
University of Delhi, and covers the duration from August 2024 to May 2025.

Seminars Organized:

Dr. Akshat Das, Assistant Professor, United States Military Academy New York, U.S.A.
delivered a talk on investigation of Gaps problems in Diophantine Approximation on Jun 12,
2024.

Dr. Pratyoosh Kumar, Associate Professor, IIT Guwahati delivered a talk on The Hardy—
Littlewood Maximal Theorem beyond Euclidean Spaces on Dec 2, 2024.

Dr. Prem Prakash Pandey, Associate Professor delivered a talk on IISER Berhampur Prime
Generating Functions on Jan 20, 2025.

Prof. A. Leroy, Professor, University of Artois, Arras delivered a talk on France Evaluations of
polynomials in noncommutative settings on Jan 21, 2025.

Prof. S.K. Jain, Professor, Ohio University, Ohio, USA delivered a talk on Regular Rings and
Separativity Problem for P1, PM, GPI, Self-Pseudo Injective, and C * Algebras on Jan 21, 2025.
Dr. Abhay Jindal, Associate Professor, 11Sc Bengaluru delivered a talk on Approximation by
inner functions on Jan 23, 2025.

Prof. Eknath Ghate, Professor, TIFR, Mumbai delivered a talk on The Tau of Ramanujan on
Feb 18, 2025, South Campus.

Prof. Malay Banerjee, Professor, IIT Kanpur, delivered a talk on Structural Sensitivity and
Global Bifurcations associated with Chaotic Dynamics on Feb 28, 2025.

Seminars / Conferences Presentations

Ruchi Das delivered an invited talk on Expanding horizon with butterfly effect in semiflows in
Departmental Seminar at Department of Mathematical Sciences, ISER Behrampur, Odisha on
June 5, 2024.

Tarun Das delivered a talk entitled Recurrence and beyond via Toral automorphisms on October
01, 2024 at Refresher Course in refresher course on Topology, Dynamical Systems and
Applications, CPDHE, University of Delhi.

Tarun Das delivered Professor T. Thrivikraman Memoria endowment Lecture entitled
Expanding horizons of structural stability and Entropy of Dynamical systems on 12 th
December 2024.

Tarun Das delivered Key Note address entitled Evolution of Dynamical systems from Poincare
era at DDU College, Delhi on March 18, 2025.

Tarun Das delivered expository talk entitled Homoclinic Classes and Chaotic Dynamical
System at a seminar sponsored by Haryana state council for science technology and innovation
at MDU, Rohtak on March 22, 2025.

Sachin Kumar delivered keynote lecture on “Symmetry reductions and dynamics of rogue
waves for the specific higher-order nonlinear partial differential equations” at the Department
of Mathematics, NIT Jamshedpur, Jharkhand, August 30, 2024.

Sachin Kumar delivered an invited talk in the International Conference on ‘“Mathematical
Sciences and its Applications”, &quot;Symmetry reductions and Solitonic forms of various
closed-form solutions of higher-order nonlinear evolutionary equations&quot; at the
Department of Mathematics, Sri Guru Tegh Bahadur Khalsa College, University of Delhi,



October 15-17, 2024.

e Sachin Kumar delivered an invited as a Keynote Speaker and Chair the Session in the
International Conference on “Symmetries and Integrability of Dynamical Systems&quot;,
“Abundant closed-form invariant solutions with Lie symmetry analysis for the higher order
nonlinear evolutionary equation”, at the Department of Mathematics, Pondicherry University,
Puducherry, Tamil Nadu, November 05 - 07, 2024.

e Sachin Kumar delivered invited talk in the 7th International Conference on “Frontiers in
Industrial and Applied Mathematics (FIAM-2024), “Lie symmetry of the (3+1)-dimensional
nonlinear partial equations with dynamics of exact solutions”, at the Department of
Mathematics and Statistics, Central University of Punjab, Bathinda, Punjab, November 13 - 14,
2024.

e Sachin Kumar delivered an invited talk in the International Conference on ‘“Differential
Equations: Theory, Computation, and Applications”, “Analytical soliton solutions, Lie-
symmetry analysis, bifurcation, and chaotic behavior of the highly nonlinear partial differential
equations utilizing symbolic computation”, at the Department of Mathematics, South Asian
University, Delhi, November 29 — December 01, 2024.

e Sachin Kumar delivered an invited lecturing series, “Dynamics and investigation of quasi-
periodic behavior, bifurcation, and traveling wave solutions in the Double-Chain DNA Model”,
in the Department of Mathematics, Davangere University, Shivagangothri, Karnataka,
February 03 - 05, 2025.

e Sachin Kumar delivered a keynote lecture in the “2nd International Conference on Recent
Trends in Mathematics (ICRTM-25)”, “Study and dynamic performance of the higher-
dimensional nonlinear generalized BKP equation using Lie symmetry analysis”, at the
Department of Mathematics”, Hansraj College, University of Delhi, February 07 - 08, 2025.

e Surendra Kumar presented a paper entitled, ‘Approximate controllability of non-autonomous
measure driven systems with non-instantaneous impulses’ during an International Conference
on ‘International Conference on Symmetries and Integrability of Dynamical Systems,
Pondicherry University, Puducherry, India, November 5-7, 2024.

e C. S. Lalitha, Senior Professor, Department of Mathematics, University of Delhi South
Campus, delivered an invited talk on Basics of Nonlinear Optimization, Department of
Mathematics, Thapar Institute of Engineering and Technology, Patiala on December 17, 2024.

e C. S. Lalitha, Senior Professor, Department of Mathematics, University of Delhi South
Campus, delivered an invited talk on Painlevé Kuratowski Convergence of Solution Sets in Set
Optimization, International Conference on Computational Operations Research and
Algorithmic Game Theory, Indian Statistical Institute Delhi Centre, January 21-23, 2025.

e Pratima Rai delivered a talk on “Higher-Order Schemes for 1D Parabolic Singularly Perturbed
Delay Differential Equations with Turning Point” at the Annual Conference of Indian Society
for Mathematical Modelling and Computer Simulation (ISMMACS) and International
Conference on Differential Equations: Theory, Computation and Applications at South Asian
University from 29 th November 2024-1 st December 2024.

e Pratima Rai delivered a talk on “Singularly perturbed problems: Numerical Challenges and
their solution” at 6 th National conference on Recent Advances in Physical Sciences organised
by DIT Dehradun from 14 th -15 th February.

e Pratima Rai delivered a talk on “Higher Education and Society” at online NEP Orientation
Training programme organized by Malaviya Mission Teacher Training Centre (MMTTC),
Ramanujan College, University of Delhi, sponsored by University Grant Commission -
Malaviya Mission Teacher Training Programme (UGC-MMTTP) from 01-02-2025 to 10-02-
2025.

Honours/ Distinctions

¢ Ruchi Das is a member of
o committee constituted for formulation of re-employment of research oriented
academicians for promoting and strengthening the research culture in the University &



for formulation of re-employment of research oriented academicians for promoting and
strengthening the research culture in DU Colleges
o Subject Expert Committee on Physical and Mathematical Sciences under Women
Scientists Scheme-A, a flagship program of DST
o Subject Expert Committee on Physical and Mathematical Sciences under WISE-PDF
program of DST.
¢ Ruchi Das is
o aSubject Expert on Mathematical Sciences, Inspire Fellowship, DST, and
o an External Member for the Academic Council of the University of Allahabad,
Prayagraj, for a period of three years w.e.f. June 07, 2024.
e Tarun Das has been the Head, Department of Mathematics, DU since April 13, 2024.
e Tarun Das is
o a Member of the Standing Committee for Academic Matters,
o a Member of the Academic Council of DU and AU
o Honorary Treasurer, Indian Society for History of Mathematics, and
o an expert member for VC selection in the country for many Universities.
e Surendra Kumar received Research Publication Award Grant in 2024.
e CSLalithais
o aMember of the FIST Expert Committee of DST, 2024, and
o an External Member on the Special Committee, School of Physical Sciences,
Jawaharlal Nehru University, 2024-2027.
e L. K Vashisht is a member of Editorial Board of International Journal of Wavelets
Multiresolution and Information Processing.

Extension And Outreach Activities

e Department organized
o Quiz, Poster and Slogan Writing Competition on the theme “Viksit Bharat” on August
14, 2024, and
o Quiz and Poster making Competition on the theme “Atulya Bharat” on January 24,
2025.
e Tarun Das delivered a talk on the topic “Recurrence and beyond via Toral automorphisms” in
a Refresher Course in Mathematica at CPDHE, University of Delhi during September 18, 2024
— October 1, 2024.
¢ Ranjana Jain delivered a talk on
o “Research Methodology in Mathematics for Undergraduates” at Keshav Mahavidya-
laya College, University of Delhi on March 20, 2025, and
o “Some Applications of Linear Algebra” at the Annual Mathematics Fest *Tangentia-
25’ of Atma Ram Sanatan Dharam College, University of Delhi on March 26, 2025.
o Ratikanta Panda delivered a talk on “Browder’s Fixed-Point Theorem” in a Refresher Course
in Mathematica at CPDHE, University of Delhi during September 18, 2024 — October 1, 2024.
e Arvind Patel delivered a talk on
o “Conservation Laws, Characteristics and Shocks,” at Sri Venkateswara College, Uni-
versity of Delhi on March 26, 2025,
o “Well-posed Problem in Differential Equations” at Daulat Ram College, University of
Delhi on March 5, 2025, and
o “Existence, uniqueness and stability of solution of IVP” at Rajdhani College, Univer-
sity of Delhi on May 2, 2024.
e Hemant Kumar Singh delivered a talk on the topic “Algebraic Topology: A Bridge between
Topology and Algebra” in a Refresher Course in Mathematica at CPDHE, University of Delhi
during September 18, 2024 — October 1, 2024.



Faculty Strength

Senior Professor/Professor/Director: 7
Associate Professor: 4
Assistant Professor: 9

Degree Awarded

Number of Ph.D. Degree Awarded: 21
Number of M.Phil. Degree Awarded: 7

Social Outreach

The Department celebrated following events during April 1, 2024 — March 31, 2025:

o Farewell Party was organized by the students of the department on April 19, 2024. The Head
of the Department extended his warm wishes for their bright future.

e Independence Day was celebrated on August 14, 2024 with the theme "Viksit Bharat." The
event featured activities such as a quiz competition, slogan writing, and poster making.

e Fresher's Party was celebrated on September 9, 2024 to warmly welcome the newly admitted
students. The Head of the Department provided information about the institution's facilities and
support systems. To further integrate the freshers, representatives from key committees of the
Department such as Anti- Ragging Committee, Student Grievance Redressal Committee, Place-
ment cell, SC/ST/OBC Students Grievance Redressal Committee were introduced.

o Diwali celebration was held on October 28, 2024 with great enthusiasm and festive spirit. Beau-
tiful diyas and decorative lighting adorned the venue, creating a warm and joyful atmosphere.

e Republic Day was celebrated on the theme "Atulya Bharat™" on January 24, 2025. To celebrate
Republic Day, a quiz competition and a poster-making competition were conducted.

e Basant Panchami was celebrated on February 3, 2025 with devotion and enthusiasm.

ECA/ Sports

The Department of mathematics celebrated Sports Day on November 28, 2024 with great zeal and en-
thusiasm. A wide range of athletic and team events were organized to encourage sportsmanship and
physical fitness among students and faculty members. The event featured competitive matches in bad-
minton, volleyball, and Kho-Kho (girls only). Track and field events included the 100m race, 800m
race, 4x100m relay, and the partner race, which were met with energetic participation. Fun races such
as the lemon spoon race added excitement and enjoyment to the day. Shotput and tug of war were also
conducted, drawing enthusiastic cheers from the audience. The day successfully promoted teamwork,
discipline, and a spirit of healthy competition among all participants. A cricket match was also orga-
nized for faculties and students on March 3, 2025.

T FUNDS UTILIZED (Crores): 0.1257786
T FUNDS ALLOCATED (Crores): 0.1362

Other Significant Information

e Tarun Das organised a two week online Refresher Course in Mathematical Sciences (Mathe-
matics/ Statistics / Operational Research/ Computer Sciences) as course Coordinator from 18th
September 2024 — 1st October 2024.

¢ Ruchi Das evaluated presentation given by the participants in a two week online Refresher
Course in Mathematical Sciences (Mathematics/ Statistics / Operational Research/ Computer
Sciences) held during 18th September 2024 — 1st October 2024.



Lalit Kumar evaluated presentation given by the participants in a two week online Refresher
Course in Mathematical Sciences (Mathematics/ Statistics / Operational Research/ Computer
Sciences) held during 18th September 2024 — 1st October 2024.

Arvind Patel evaluated presentation given by the participants in a two week online Refresher
Course in Mathematical Sciences (Mathematics/ Statistics / Operational Research/ Computer
Sciences) held during 18th September 2024 — 1st October 2024.

Ratikanta Panda evaluated presentation given by the participants in a two week online Re-
fresher Course in Mathematical Sciences (Mathematics/ Statistics / Operational Research/
Computer Sciences) held during 18th September 2024 — 1st October 2024.

Hemant Kumar Singh organised a two-week online Refresher Course in Mathematical Sciences
(Mathematics/ Statistics / Operational Research/ Computer Sciences) as Co-Coordinator from
18th September 2024 — 1st October 2024.



