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Discrete Mathematics

Discrete mathematics is the study of mathematical structures that can assume only distinct, separated values rather than continuous. The objects studied in discrete mathematics such as integers, graphs, and statements in logic do not vary smoothly but have distinct, separated values. Research in discrete mathematics increased in the latter half of the twentieth century partly due to the development of digital computers, which operate in discrete steps and store data in discrete bits. Concepts and notations from discrete mathematics are useful in studying and describing objects and problems in branches of computer science, such as computer algorithms, programming languages, cryptography, automated theorem proving, and software development. Conversely, computer implementations are significant in applying ideas from discrete mathematics to real-world problems, such as in operations research. 

The study of how discrete objects combine with one another and the probabilities of various outcomes is known as combinatorics. Discrete Mathematics provides a common forum for significant research in many areas of discrete mathematics and combinatorics. Among the fields covered by Discrete Mathematics are graph and hypergraph theory, network theory, enumeration, coding theory, block designs, the theory of partially ordered sets, extremal set theory, matroid theory, algebraic combinatorics, polyhedra, combinatorial and discrete geometry, matrices, and discrete probability theory.

The workshop was intended for young faculty and researchers from all interdiscplanary courses like Mathematical Sciences, Computer Science, Electronics, and Biological Sciences who was interested in the field. 

Eminent Speakers in the field of who have consented to deliver talks were:

1. Prof. SunderLal, IBS Khandhari, Agra

2. Prof. Suresh Mohan Hegde, NITK, Suratkal

3. Prof. Tarkeshwar Singh, BITS Pilani, Goa Campus

4. Prof. Harish chandra Ramane, Gogte Institute of Technology, Belgaum

5. Prof. B. D. Acharya,CMS, Pala

6. Prof. Bharati Ranjan, Loyola College, Chennai

7. Prof. D. K. Ghosh, Shwarashtra University, Ahemdabad

8. Prof. N. M. Singhi, TIFR, Mumbai

9. Prof. Mukti Acharya, Delhi College of Engineering, Delhi

10. Prof. H. B. Walikar, Karnatak University, Dharwad
11. Prof. Amitava Bhattacharya,TIFR, Mumbai.

Participants: Participation was invited from all over the country by sending invitation to the Heads of the Departments of Statistics/ Mathematics/ Computer Science of various Institutes/ Universities and Research Organizations and also announcing the workshop on the website of Banasthali University www.banasthali.org. The advisory committee scrutinized the applications and short-listed based on the relevance DISCRETE MATHEMATICS of the area of specialization with their research interest. The application of eighty candidates from all over India had been received and forty candidates were short-listed and invited. In addition to this, faculty members and students from Banasthali University also participated.

Programme: The programme comprised of theory sessions in addition to inaugural and valedictory session. The detailed program schedule was as follows:
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Registration 8:00 AM to 9:00AM
	Sessions

Date
	May 1, 2010
	May 2, 2010
	May 3, 2010
	May 4, 2010
	May 5, 2010

	9:00 AM

to

10:00AM
	Inauguration

+

High Tea
	BR
	BR
	DKG
	Interaction

	10:00 AM

to

10:15AM
	
	                           Tea Break
	

	10:15 AM

to

11:15 AM
	SL
	BDA
	NMS
	BR
	

	11:15 AM

to

12:15 PM
	SMH
	TS
	AB
	NMS
	VRT

	12:15 PM

to

2:00 PM
	                                         Lunch

	2:00 PM

to

3:00 PM
	        SL
	SMH
	DKG
	HBW
	

	3:00 PM

to

3:15 PM
	                                       Tea Break



	3:15 PM

to

4:15 PM
	SMH
	HR
	       BDA
	TS
	

	4:15 PM

to

5:15 PM
	HR
	AB
	HBW
	TS
	

	5:15 Pm
	                                      Refreshments 


	1
	Prof. SunderLal (SL)
	Fermats theorems and internet security

	2
	Prof. Suresh Mohan Hegde (SMH)
	An insight into Graph labeling and Applications

	3
	Prof. Tarkeshwar Singh (TS) 
	Graceful Labelling of signed graphs and its Application

	4
	Prof. Harish chandra Ramane (HR) H
	Graph Spectra and Energy of graphs

	5
	Prof. B. D. Acharya (BDA) 
	On notions generalizing combinatorial graphs with emphasis on linear symmetric dihypergraphs

	6
	Prof. Bharati Ranjan (BR)
	Certain NP complete problems

	7
	Prof. D. K. Ghosh (DKG) 
	Variance balanced design and its robustness property

A efficient lattice square design against loss of observation

	8
	Prof. N. M. Singhi (NMS)
	Some applications of discrete mathematics to problems in biology, finance etc.).

	9
	Prof. Mukti Acharya (MA)
	Squared Sum Graphs and Cryptography

	10
	Prof. H. B. Walikar (HBW) 
	1.Bounds On Energy of Graphs  

2. Design associated with Maximum Independent Sets of a graphs

	11. 
	Prof. Amitava Bhattacharya (AB)
	Counting number of matching in a graph, permanents and van der Waerden's conjecture.

	12
	Prof. V.R. Trivedi
	


Venue for lectures: NLT, AIM & ACT

Report of the Program

The inaugural ceremony commenced with the lightning of the lamp by a group of dignified persons- Prof. S.M. Hegde (NITK, Suratkal), Prof. Sunder Lal (IBS Khandhari, Agra), Prof. Aditya sharstri (Vice Chancellor, Banasthali University), Prof. G. N. Purohit (Convener) and Dr. Sarla Pareek (HOD, Dept. of mathematics & Statistics, Banasthali university) and the programme was followed by Sarswati Vandana. 

Dr. Sarla Pareek formally gave welcome to all the dignitaries on the dias and participants from the various part of the country. She introduced about the project CMS and various institute in all over the country running this project. She discussed the objectives of CMS and its activities. She revealed origin and evaluation of CMS right from the beginning till up to date activities of CMS, regarding the collaboration between DST, New Delhi and Banasthali University and how this centre is helping and promoting the young researchers. She added that DST proposed this pre-ICM workshop as an activity of India Mathematics Year 2009. She spoke about the various workshops and conferences organized in Banasthali which helped in promoting the research. She explained the benefits of this workshop. She told the heights of success Banasthali achieve in the field of research in last two year and encouraged every one to participate in such events so to have best out of it.

Honorary Prof. G. N. Purohit, convener of the workshop heartily welcomed to all the experts and Participants from all over the India. He threw light on discrete Mathematics and its applications. He said that the research is developed due to two reasons: firstly, theory is developing and then applies to the real world problems, and secondly, to solve a real world problem theory is developed. He also told participants about the libraries and a brief overview of literature available here. He requested everyone to utilize his/her valuable timings by attending all the sessions during the workshop.     

On this great occasion, Prof. Sunder Lal, IBS Khandhari, Agra spoke that Banasthali University is very close to his heart. He is attached to Banasthali in many ways and such type of events strengthens this bond.  He defines Banasthali as a concept, which focuses on not only the development of students but also of the country. He appreciated the education system of Banasthali especially CMS Project. He also encouraged the interdisciplinary research. At the end, he thanked everyone and was elated to be the part of this workshop.

After the valuable words of Prof. Sunder Lal, Prof. S.M. Hegde, NITK, Suratkal was heartily invited for his views. He guided and motivated the young researchers as how to proceed for a quality research work. He said that discrete mathematics is very emerging field for research in both way of research i.e. in promoting to existing literature and also in its applications in real world. He made realize that how important such events are. Att the end he gave his best wishes for success in research activities.

Then Vice-Chancellor, Banasthali University Prof. Aditya Shastri welcome all the guests and participants. He told about the CMS project that how this project came to Banasthali and the latest development made in CMS. Then he emotionally said, “Such events are very closed to my heart”. He felt proud on the Department of Mathematics and Statistics because despite of such less time the department managed such national workshop. Lastly he thanked all the colleagues specially Dr. Deepa Sinha, coordinator of the workshop for managing such event. 

Dr. Deepa Sinha offered a vote of thanks to all including Prof. Aditya Shastri, Director CMS and Vice Chancellor, Banasthali University without whom this event wouldn’t have been possible. She thanked all the dignitaries on the dice for gracing the occasion by their presence and to all the participants of the workshop who are the main ingredient of this workshop.

Prof. Sunder Lal from Dr. B.R.Ambedkar University, Agra started the session with the basic concepts of cryptography and continues with latest research topics that are growing these days. These topics includes such as, network security, public key cryptosystem, elgamal system, diffe hellman key exchange protocol. He discussed Fermat’s theorem and how it is applicable in cryptography. Then he highlighted some latest concepts such as, Elliptic curves, Advantage of Elliptic curve cryptography, ID based systems and Pairing based cryptography and many more. 

The session was continued by the lecture of Prof. S.M. Hegde, NITK, Suratkal. He delivered two lectures. The topic of his discussion was “Graph Labeling Problem and its Application”. He described different types of labeling and their originations like graceful labeling, arithmetic labeling, magic labeling, indexable labeling etc. He stated various conjecture in all labeling and different approaches that have made for their proofs. He also gave many open problems. Then he moved towards the application of labeling e.g. X-Ray Crystallography.

The last session of the day was on “Graph Spectra and Energy of Graphs” by Prof. H.C. Ramane, Gogte Institute of Technology, Belgaum. He started with the scratch of the topic. He discussed adjacency matrix, incidence matrix and their inter relationship. He defined spectra of graphs and obtained various associated special properties. He talked about Sach’s theorem and then some special characteristics of eigen value of special kinds of graphs.

May 2, 2010 

Prof. Bharti Rajan, Loyola College, Chennai talked about Computational Complexity Theory. The time complexity of an algorithm is the amount of computed time it needs to run to completion. She started her lecture on the NP- completeness of the resolvability and conditional resolvability. Resolvability of the butterfly network, Benes network, hexagonal, honeycomb network, torus and the 32 leaf X-tree. She gave many ideas to the participants for the further research.

The session was continued by one of the most dignified and respectable person Prof B. D. Acharaya, CMS Pala. He motivated young researchers to have depth of knowledge in which field they are working. He explained intersection graph, set valuation and topogenic graphs. He discussed many theorems like Meszewski; 1946, B.D. Acharya; 1983, Modwiger’s conjecture and show how these theorems are useful. He described how to promote healthy research through his lifetime experiences. He shared many incidences of his life to motivate the young research.  

Prof. Tarkeshwar Singh, BITS Pilani, Goa Campus further carried out the session. He introduced signed graph and total number of connected signed graph for various order. Prof. Singh explained graceful signed graph and evaluated which of above defined graph are graceful signed graph. He stated that a necessary condition for a signed graph to be a graceful signed graph is we can partition vertex set of S into two subsets one of odd labels and another of even labels such that across positive edges are
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. He stated a conjecture that all bifurcated signed graphs are graceful.

After the lunch Prof. Hegde continued his previous talk. His lecture was focused on “Graceful Directed Graph”. He defined how to get a directed graceful graph from a graceful graph. He continued his talk with relation between gracefulness of a graph and directed graph. Finally he directed his talk on unidirectional path and its properties. During his talk he enlighten that how one should proceed for a quality research work.

Prof. Harish Chandra Ramane continued the discussion on the topic energy of a graph. He defined hyperenergetic and non-hyperenergetic graphs. He stated some related theorems and conjectures. He also evaluated the condition for non-hyperenergeticity. At last he defined equi-energetic graph and based theorems and corollaries.  

Prof. Amitava Bhattacharya,TIFR, Mumbai defined matching and discussed halls theorem, tutte theorems and relate it with doubly stochastic method. He stated vander waerden conjecture and many other conjectures. 

May 3, 2010

Session was started with the lecture of Bharti Rajan and she discussed about crossing number and VLSI layout of networks. She told that the crossing number problem was proposed in early 1970’s. Crossing number plays an important role in various field of discrete and computational geometry. Then she talked about VLSI layout of the networks. VLSI also began in 1970’s, when complex semiconductor and communication technologies were being developed.

Prof. Navin Singhi, TIFR-Mumbai delivered his lecture on the topic “Mathematics Used in daily Life”. He started his talk with a question that that “Why do we need two eyes?” In the answer of this question he discussed about stereopsis i.e. the process in visual perception leading to the sensation of the depth and random dot stereogram by Bela Julasz. He defined mathematics as a subject in which we make statements, which are beyond doubt true. Then he discussed about turing machine, probability and random numbers.

Prof. Amitava Bhattacharya, continues his previous talk. He defined alexandorff and fenchel inequalities and gervits inequality. He also gave guideline for the proofs. At last he told about its application. 

Prof. B.D. Acharya started his talk with defining the dot comparable graphs, point symmetric grphs, balanced sign graphs, cycle balanced graphs. He also discussed about mini balancing graph, canonical labeling consistency and consistent mark graph. At last he gave many open problems and ideas for further research work.

Prof. H. B. Walikar, Karnatak University, Dharwad mainly discussed on walk generating function. He started with scratch and briefly explained how this walk generating function helpful in proving many useful results like moore graphs. 
May 4, 2010
Prof. D. K. Ghosh, Shwarashtra University, Ahemdabad defined the construction of variance balanced design, robustness of a class of variance balanced design against loss of one and two blocks and then he compared their efficiency.

Prof. Bharti Rajan continued her talk with kernel problems. She defined kernel of a directed graph and kernel numbers. She evaluated lower bound for the strong kernel number then she discussed about achromatic number problem in the graphs. Inside the topic she defined coloring, proper coloring, complete coloring, and some examples. She also gave an upper bound for the achromatic number of graphs. At last, she discussed about approximation algorithm.  

After Lunch Prof. Singhi continued his talk with Algebraic Geometry. First he described geometry and then correlation of geometry with algebra. Then he talked about algebraic variety, phylogenetics and mitochondrial eve. He discussed DNA genetic sequence, polygenetic tree and its probabilistic model. 

Prof. Walikar focused his attention on energy of graphs. He discussed coulsin integral formula, sach’s theorem and bounds on trees by McClelland, Upper bounds by I. Gutman and Bounds by Koolen and Moulton. At last he explained the significance of energy of a graph in chemical field.

Prof. T. Singh continued his talk on graceful sigraphs and illustrated its necessary condition. He stated some existing theorem of graceful labeling and how they modulate in signed graceful labeling. At last he presented the algorithms for embedding of signed graph structures with specific properties into a graceful signed graph preserving those properties.

May 5, 2010

In the interaction session, eight of the participants volunteered to give a talk on their topic of Discrete Mathematics, which according to the experts was one of the new and good step for the success of such programs which was followed by the lecture on number theory by Professor V.R. Trivedi, Bhavan’s Senior College, Ahemdabad

The program ended with the valedictory session

Valedictory Session: Beginning with the head of department, mathematics and statistics, Dr. Sarla Pareek giving a brief of the proceedings and seminar during the period of the workshop. This session had expressions and feelings from both the experts and the participants. Prof. G.N. Purohit expressed his satisfaction on the arrangements of the seminar and cooperation from the participants from outside instrumental in the success of the academic activity. Prof. M.K.Gupta, CCS University, Meerut and Prof. V.R. Trivedi, Bhavan’s Senior College, Ahemdabad, has marked this event in the series of top class event. He appreciated the fact that Banasthali University enthusiastically participates in research activities necessary for the promotion of research in Discrete Mathematics. Participants presented their views on behalf of all, where they expressed that the quality of all the lectures was par excellence and they benefited by depth of the knowledge in Discrete Mathematics. They were highly obliged by the hospitality by Banasthali. The best speakers in the interaction session were awarded token prizes and consolation prizes were given to the participants to keep up their zeal.

At last, Dr. Deepa Sinha on behalf of organizing committee thanked the university staff, DST and all other involved in the managing of the workshop.

Lecture notes: The hard copy as well as soft copy of the lectures notes procured from experts has been provided to the participants. 

Conclusion: The seminar, sponsored by DST, under CMS had very positive outcomes as follows: 

It has given a chance to the faculty and students to interact with the distinguished experts from the field of Discrete Mathematics.

It established the fact that Centre for Mathematical Sciences, Banasthali University organizes activities for the promotion of research in Mathematical Sciences thereby providing a platform for the researchers. It introduced and exposed the participants to the range of support for various academic initiatives by DST. 
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