
Tenured Faculty Enhancement Leave Program
Application and Letter of Understanding 

Name:______________________________

College:_____________________________

Rank/Title:__________________________________ 

Department:_________________________________

Fall Semester   Period of Leave Requested (select only one):                Spring Semester 

Date of Initial Appointment at KSU: _________    Rank at Initial Appointment:____________________ 

Effective Date of Tenure:__________________  

Previous Leaves: _________________________________       Date: ____________________________

_________________________________       Date: ____________________________

Project Title: _________________________________________________________________________ 

Replacement Budget Funding Statement of Understanding 

We understand and agree to the following stipulations with respect to replacement funding for this 
faculty member’s Leave:

• The faculty member will not receive additional funds during the semester of the leave, but they will
continue to draw their usual salary.

• The department will hire part-time instructors to cover the faculty member’s courses. The associated
instructional replacement costs will come from the part-time faculty pool.

• If unique departmental circumstances necessitate a different financial arrangement (for instance, a
limited-term full time hire) the chair should provide a justification in the box below. The financial
request will be reviewed by Fiscal Affairs in addition to the selection committee substantive review,
and it might impact the applicant’s chances.

Chair financial request and justification (only if part-time replacements are deemed inadequate):



Tenured Faculty Enhancement Leave Program 
Application and Letter of Understanding 

I agree to all terms and conditions outlined below: 

1. 1 agree to return to KSU as a full-time faculty member for twelve months after completion of this 
Leave. If I resign or retire from KSU before the end of that year, I agree to reimburse KSU for the 
amount of compensation I received while on leave, as well as any other expenses paid for my benefit 
by KSU or its affiliated entities during the leave, including all benefit costs. 

2. I will complete the Leave project goals and activities as accepted by the selection committee in the 
time frame specified in the proposal. 

3. 1 will submit a comprehensive final report to the Executive Director for Faculty Development, 
Recognition, and CETL no later than 6 months after the completion of the Leave. The report will 
delineate: 

a. All work and activities completed during the Leave. 
b. How the goals and outcomes of the Leave have been met. 
c. Any dissemination of results (e.g., publications, presentations, grant proposals submitted, 

seminars or workshops, materials developed for classroom instruction, etc). Attach one copy of 
submitted, published, or presented papers (or other disseminated products). 

d. Ongoing activities and follow-up. 

4. I will conduct a workshop or seminar for colleagues on the outcomes of my Leave within 6 months 
of the end of the Leave. 

S. 1 understand that the purpose of the Leave is to provide me time or the opportunity to work on the 
project full time and agree to suspend all KSU-related responsibilities and activities unrelated to the 
project during the term in which the Leave is taken, except as allowed by the Enhancement Leave 
Guidelines. 

6, 1 understand that my successful application will be published on the CETL faculty development 
website as a model for future applicants. 

7. I understand that if any of the above conditions are violated, I will not he eligible for funding from 
any KSU Funding Award program for a 5-year period. 

Required Signatures: 

Larry Wang 11/1912019_ 
Faculty Applicant Signature i'rint Name Date 

ffv I have read the proposal, approve of its implementation, and agree to provide course releases as funded 
and scheduled. 

1~r'  d' NMnLT 
 

Department Head Signatike 

Sean Ellermeyer.. 1/912020... 
Print Name Date 

Sharing Department Head Signature 
(for jointly appointed faculty) 

Dean Signature 

Print Name 

Maria Bell 
Print Name 

Date 

1/10/202_0    
Date 

Sharing Dean signature Print Name Date 
(for jointly appointed faculty) 



Further Study on Quantization and Frame Construction with 
New Algorithms 

 
 
 

ABSTRACT 
 

The goal of this project is to further study quantization and the construction of finite frames. 

Frames have a myriad of applications in mathematics and engineering, including signal 

processing, sampling theory, wavelet theory, wireless communication, image processing, 

data transmission, quantum computing, and distributed processing [4]. In this project, we will 

develop new algorithms for constructing tight frames to meet these various applications. 

Quantization is a critical technique in computer and digital information technologies, because 

it is used to convert analog data into digital data. We will conduct further studies on 

quantization errors and the effect of adding noise. 

 

 

 

 

 

 

 

 

 

 

 

 

 



NARRATIVE 

PROJECT DESCRIPTION 

Frames are such a fundamental tool in many applications because of their overcompleteness. 

This allows for representations of signals that are robust to quantization, resilient to additive 

noise, supportive of stable reconstruction after erasures, and able to provide greater freedom in 

capturing important signal characteristics. Quantization is a critical technique in computer and 

digital information technologies, because it is used to convert analog data into digital data 

(Analog-to-Digital Conversion or A/D conversion). I have been working in these areas since I 

visited Prof. Yang Wang at Georgia Institute of Technology as a faculty development fellow in 

2003. We have published three papers, two of which were published in very prestigious 

mathematics journals. 

AT&T Research Labs discovered that signals encoded using frames of non-uniform lengths 

are more robust in transmission than those encoded using frames of uniform lengths.  But 

constructing tight frames with prescribed lengths has been a challenge, especially when the 

number of vectors in the frame and the dimension of the space become larger [4].  Working 

jointly with Yang Wang and De-Jun Feng at GA Tech, I have designed a very efficient 

algorithm to generate finite tight frames with prescribed lengths by employing Householder 

Transforms.  In addition, we have also studied the following question: Given a set of vectors 

in  or  𝐶", how many additional vectors, possibly with constraints, are needed in order to 

obtain a tight frame? We have partially answered this question. I would like to complete the 

work by solving the following proposed problem.  

Proposed Problem 1:  Develop an algorithm to produce tight frames containing some 

specified frame elements. 
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I already have some good ideas on how to solve this problem; I just need time to implement 

the ideas and design an algorithm. I believe we can completely solve this problem by the end 

of the enhanced leave program. The solution to this problem will have a significant impact on 

the industry, because many applications require tight frames containing specific elements. 

Recently, it has been found that real equiangular tight frames (i.e. tight frames for which the 

modulus of the angle between frame vectors is a constant) can be very useful in practice 

because of their structure.  They can give error correction codes that are robust against two 

erasures [13].  In particular, equiangular tight frames are useful for signal reconstruction when 

all phase information is lost.  Other applications include the construction of capacity achieving 

signature sequences for multiuser communication systems in wireless communication theory.  

The tightness condition allows equiangular tight frames to achieve the capacity of a Gaussian 

channel and their equiangularity allows them to satisfy an interference invariance property.  

Equiangular tight frames potentially have many more practical and theoretical applications [3]. 

Unfortunately, very few of them are known and so their usefulness is largely untapped. 

Although deriving algorithms for constructing equiangular tight frames explicitly is a great 

challenge, we propose to develop such an algorithm by using tensor theory as a new tool. 

Proposed Problem 2: Use tensors as a new tool to develop an algorithm to produce 

equiangular tight frames explicitly. 

Tensor theory has been successfully used in Big Data and other fields. Just as matrices have 

played an important role in the construction of tight frames, tensors are expected to also play 

an important role in the construction of equiangular tight frames.  

Another part of this project is focused on quantization issues in analog-to-digital conversion 

(A/D conversion). A/D conversion algorithms can be categorized into two classes: Pulse Code 



Modulation (PCM) and Sigma-Delta Modulation.  In virtually all applications, analog signals 

(such as music) must be digitized for various applications (transmission, storage, 

compression, processing, etc.) [1] [19]. Thus, it is important to understand the error when 

quantization is performed. In collaboration with David Jimenez and Yang Wang at Georgia 

Tech, I have studied the quantization errors when Pulse Code Modulation is performed on an 

analog signal represented by a tight frame.  The measure of errors is given as the so-called 

Mean Square Error (MSE), which is essentially the -norm of the errors.  To estimate the 

MSE error, one relies on a hypothesis that the round-off errors behave more or less like white 

noise.  To take a practical example, banks round-off all transactions to the nearest cent. The 

error from each transaction can be anything from -0.5 cents to 0.5 cents.  It is expected that 

the round-off errors are independent from one transaction to another, and in the long run the 

errors are essentially uniformly distributed from -0.5 to 0.5.  This is the essence of the White 

Noise Hypothesis (WNH) [1], which has been taken for granted without extensive study and 

validation. In our study we took a closer look at the WNH.  Surprisingly, we proved that the 

WNH is actually false (both theoretically and numerically) when the quantization is coarse.  

However, we also proved that the WNH is close to being true when the quantization is fine, 

and, in this case, we gave an asymptotic formula for the MSE.  Many numerical computations 

have been conducted to support our results. During our research in this area, we found that 

better accuracy can sometimes be achieved in quantization by adding noise. Due to this 

interesting phenomenon which is not well understood, I would like to continue our 

investigation with the following proposed problem. 

Proposed Problem 3: Conduct further study on quantization errors when Pulse Code 

Modulation is performed on an analog signal by adding noise. 
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I also would like to study quantization errors and the effect of adding noise when Sigma-

Delta Modulation is performed on an analog signal with the following proposed problem. 

Proposed Problem 4: Analyze quantization errors and study the effect of adding noise when 

Sigma-Delta Modulation is performed on an analog signal. We will study the maximal and 

mean square errors and compare the results between the two quantization algorithms. I hope 

that I will be able to make good progress on this problem during the leave program and 

continue the work after the program as well. 

INTELLECTUAL MERITS 

This project will create a new algorithm to construct tight frames and analyze quantization 

errors with the following intellectual merits: (1) The newly developed algorithms will 

provide an explicit way to construct tight frames as needed in real-world applications; (2) 

The analysis of the quantization errors will provide a theoretical foundation for digital 

conversions. 

BROADER IMPACT OF THE PROPOSAL 

The proposed research concerns important issues in our digital world. I believe that the new 

algorithms for constructing tight frames and the study of the analog-to-digital conversion will 

have a significant impact on signal processing, wireless communication, image processing, 

data transmission, quantum computing, and distributed processing. I will make efforts to 

involve undergraduate students in the proposed research. Results will be disseminated 

through presentations at conferences and publications in peer-reviewed journals. The success 

of this proposal will not only help me extend my research career but also help me better 

mentor students in research, which will support the current QEP initiative to expand 

undergraduate experiential learning. Finally, the outcomes of this proposed work will 

enhance my professional experiences needed to secure external funding for research support. 
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SUSTAINABILITY 

• I will continue my research and collaborations with my colleagues in the Department 

of Mathematics. 

• I will continue to support undergraduate students interested in Applied Mathematics 

and direct them to conduct research projects in 2021. 

• I plan to collaborate with faculty at the Colleges of Computing and Engineering for 

possible inter-disciplinary research projects within 2 years of completing the 

program. 

• I will continue my research activities with my coauthors. 

• I will apply for both internal and external funding, including a NSF grant within one 

year of completing the faculty enhancement leave, to support my research projects 

annually. 

DISSEMINATION 

• I will present the outcomes of the project at the department seminar after completing 

the program. 

• I plan to present the research results at a national conference during or after the 

enhanced leave program 

• I plan to present the research results at an international conference after the enhanced 

leave program. 

• I will publish the results of the project in peer reviewed journals. 

• I plan to submit a NSF proposal based on the outcomes of the project.  

 



TIMELINE 
 

• I will design a new algorithm to solve the first proposed problem completely by the 

end of the enhanced leave program. 

• I plan to use tensors to develop a new algorithm for the construction of equiangular 

tight frames during the enhanced leave program. 

• I will complete at least one paper on frame construction and submit it for publication 

by the end of 2020. 

• I will complete the proposed investigations in quantization and plan to have key 

results by the end of spring 2021.  

• I plan to present my research results at a national or international conference in 2021. 

• I plan to submit a NSF proposal on the proposed problems in Frames and 

Quantization in 2020. 

 

 

 

 

 

 

 

 

 

 

 



CURRICULUM VITAE 
 

Larry Wang 
Professor 

 
1100 S. Marietta PKWY 

Marietta, GA 30060 
(470) 578-7497 

lwang17@kennesaw.edu 
 

EDUCATION  
 

•  1989-1995 PhD, University of Wisconsin-Milwaukee, Milwaukee, WI, Math. 
•  1988-1989 MS, University of Wisconsin-Milwaukee, Milwaukee, WI, Math. 
•  1980-1984 BS, Shanxi Teacher’s University, Linfen, Shanxi, Math. 

 
PROFESSIONAL EXPERIENCE 
 

• 2015-Present Professor, Kennesaw State University. 
• 2007-2015 Associate Professor, Southern Polytechnic State University. 
• 2004-2007 Assistant Professor, Southern Polytechnic State University. 
• 1998-2004 Associate Professor, Georgia High Lands College. 
• 1995-1998   Assistant Professor, Georgia High Lands College. 

 
MEMBERSHIP IN PROFESSIONAL ORGANIZATIONS 
 

• American Mathematics Society, 1988-Present 
• Mathematical Association of America, 2006-2017 

 
HONORS, AWARDS, AND FELLOWSHIPS 

• Best Presentation Award at the 18th International Conference on Teaching and Learning in 
Higher Education, June 20-21, 2016 
• NSF Travel Grant Award, 2013. 
• Teaching Champion Award, 2008-2009 at SPSU. 
• Information Technology Project Award, 1998, Georgia Highlands College. 
• Nominee for Ernst Schwandt Teaching Award, 1991, University of Wisconsin-Milwaukee. 
• Graduate Student Fellowship, 1988-1990, University of Wisconsin-Milwaukee. 
• Outstanding B. S. Student Award, 1980-1984, Shanxi Teachers’ University. 

 
PUBLICATIONS 
 
Refereed Journal Articles: 
        Published/Accepted: 

•  “ -limit Sets Containing an Infinite Minimal Set”, Far East Journal of 
Dynamical Systems, Vol. 31, No. 2, 63-82, 2019. 
• “Relationship between -limit Sets and Minimal Sets”, Far East Journal of 
Dynamical Systems, Vol. 28, No. 2, 77-88, 2016 (with Liying Wang and Likun Kang). 
•  “Center of Planar Quintic Quasi-Homogeneous Polynomial Differential Systems”,  

        Discrete and Continuous Dynamical Systems-Series A, Vol. 35, No. 5, 2177-2191, 2015.  

w

w



        (with Yilei Tang and Xiang Zhang). 
• “Proof without Words: Cosine Difference Identity”, 
The College Mathematics Journal, Vol. 45, No. 5, 370, 2014. 
• “Proof without Words: Sine Sum Identity”,  

        The College Mathematics Journal, Vol. 45, No. 3, 190, 2014. 
• “A Criterion for Finitely Many Points to Belong to a Common Limit Set”, Far East 
Journal of Dynamical Systems, Vol. 21, No. 2, 69-82, 2013. 
•  “Reconstruction from Irregular Fourier Samples and Gaussian Spectral Mollifiers”, 
Far East Journal of Applied Mathematics, Vol. 53, No. 2, 109-121, 2011 (with Yang Wang). 
• “White Noise Hypothesis for Uniform Quantization Errors”,  
SIAM Journal on Mathematical Analysis, Vol. 38, No. 6, 2042-2056, 2007 (with David 
Jimenez and Yang Wang).   
•  “Generation of Finite Tight Frames by Householder Transformations”, 
 Advances in Computational Math., 24, 297-309, 2006 (with De-Jun Feng and Yang Wang).     

  
 Submitted/Work in Progress: 
• “Construction of Finite Tight Frames Via Singular Value Decomposition”, submitted (with 
Jun Ji). 
• “Existence of Multiple Solutions to a Second Order Mixed Periodic Boundary Value Problem 
with Mixed Periodic Boundary Conditions”, in progress (with Kimberly Howard and Min 
Wang). 
• “The Structure of -limit Sets for Nonchaotic Maps of the Interval”, in progress. 
 

Refereed Proceedings: 
•  “Teaching Differential Equations Using WebWork As An Online Tool” 

 The E-Learn 2018 Proceedings, 1089-1092, 2018. 
•  “Integrating Technology in Teaching and Learning Mathematics”, 
World Academy of Science, Engineering and Technology Conference Proceedings, International 
Science Index 18, 1796-1800, 2016. 
• “A Reinforcement Learning Based Robotic Navigation System”,  
 IEEE International Conference on Systems, Man, and Cybernetics, 3463-3468, 2014 (with 
Bashan Zuo, Jiaxin Chen, and Ying Wang). 
• “Integrating WeBWorK in Calculus III”,        
 The Proceedings of EEE’14, 209-211, 2014. 
• “Improving Student Success Rate with Online Homework”,        
The Proceedings of EEE’13, 355-357, 2013 (with Zhu Cao). 
• “An Online Tutoring System with Instant Responses”, Proceedings of ACMSE 2011, 316-
317, 2011 (with Dan Lo). 
• “Adaptor Pattern in Component and Service Levels vs. Class and Object Levels”, The 
Proceedings of SERP’06, 226-232, 2006 (with Kai Qian and Subramanian Ananthram). 
• “How Logical Thinking Can Be Enhanced in Learning Advanced Mathematics”,  
preprint, 2010. 
• “Incorporating Subject-Oriented Projects into Calculus I Course”, in preparation. 
 

PRESENTATIONS 
 
Invited Presentations: 

• Presented “Relationship between -limit Sets and Minimal Sets” at the Second Pacific Rim 
Mathematical Association Congress at Shanghai, China, June 28, 2013. 
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• Presented “White Noise Hypothesis for Uniform Quantization” at the International Workshop 
on Scientific Computing in Beijing, China, June 7, 2008. 
• Presented “Reconstruction from Irregular Fourier Samples” at the 15th International 
Conference of Forum for Interdisciplinary Mathematics at Shanghai, China, May 20-23, 2007. 
• Presented “Omega Limit Sets of a Map on an Interval” at the 21st Conference on Topology 
and Its Applications at Georgia Southern University, July 7, 2006. 
• Presented “PCM Quantization Errors and the White Noise Hypothesis” at the International 
Conference on Scientific Computing at Nanjing, China, June 8, 2005. 
• Presented “Generation of Finite Frames by Householder Transforms” at the International 
Conference on Applied Harmonic Analysis at Hangzhou, China, May 23, 2005. 

 
Other Presentations: 
 

• Presented “Teaching Differential Equations Using WebWork As An Online Tool” at AACE 
E-Learn Conference at Las Vegas, NV, October 15-18, 2018. 
• Presented “Integrating Technology in Teaching and Learning Mathematics”, at the 18th 
International Conference on Teaching and Learning in Higher Education at Paris, France, June 
20-21, 2016. 
• Presented “An Online Tutoring System with Instant Responses”, at the 27th International 
Conference on Technology in Collegiate Mathematics at Las Vegas, NV, March 12-14, 2015. 
• Presented “Improving Student Success Rate in Calculus with Online Homework”, at the 27th 
International Conference on Technology in Collegiate Mathematics at Las Vegas, NV, March 
13, 2015. 
• Presented “Integrating WeBWorK in Calculus III”, at the WorldComp’ 2014 in Las Vegas, 

NV, July 23, 2014. 
• Presented “Improving Students Success Rate with Online Homework”, at the WorldComp-
2013 at Las Vegas, NV, July 25, 2013. 
• Presented “An Online Tutoring System with Instant Responses”, at the ACMSE-2011 at 
Kennesaw State University, March 25, 2011. 
• Presented “Enhancing Student Learning in Calculus through Subject-Oriented Projects” at the 
117th Annual Meeting of the American Mathematical Society at New Orleans, LA, January 7, 
2011. 
• Presented “Adaptor Pattern in Component and Service Levels vs. Class and Object Levels” at 
the 2006 World Congress in Computer Science, Computer Engineering, and Applied Computing 
at Las Vegas, NV, June 28, 2006. 
• Gave a talk “PCM Quantization Errors and the White Noise Hypothesis” at the 112th Annual 
Meeting of the American Mathematical Society at San Antonio, TX, January 15, 2006. 
• Presented “Finite Tight Frames” at the American Mathematical Society Southeastern Section 
Meeting at Nashville, TN, October 17, 2004. 
• Presented “Finite Frames” at SPSU, June, 2004. 

 
GRANTS AND CONTRACTS 
 
Funded Projects as PI: 

•  “Further Study on Quantization and Frame Construction by Using a New Tool”, OVPR at 
Kennesaw State University, $6,000, 2018. 
•  “Further Study on Frames, Quantization, and Dynamical Systems”, Kennesaw State 
University, $4,800, 2015. 



• “Improving Student Success in PreCalculus and Calculus I Courses with WeBWorK”, Larry 
Wang and Zhu Cao, SPSU, $5,000, 2013. 
• Participated in the Mid-career Faculty Development Program, School of Arts and Science at 
SPSU, $1,000, 2011-2012. 
• Participated in the Professional Growth and Development at SPSU, $1,000, 2011-2012. 
• “Improving Student Learning in Math Through a Virtual Tutoring Center”, Larry Wang and 
Dan Lo, SPSU, $10,000 2010-2011. 
• “Integrating Technology in Learning and Teaching Mathematics: Online Grading”, 
Larry Wang and Nicolae Pascu, SPSU, $8,100, 2009-2010. 
• “Further Study on Finite Frames”, Larry Wang, SPSU, $5,000, 2008. 
• “How Logical Thinking Can Be Enhanced in Learning Advanced Mathematics”, Larry 
Wang, SPSU, $1,000, 2006-2007. 
• Participated in the Faculty Development Program at Georgia Tech, University System of 
Georgia, $7,500, August 2002– May 2003  
 
Funded Projects as CoPI: 
• “Reinforcement Learning Based Robotic Navigation System”, Ying Wang and Long Wang, 
SPSU, $11,500, January-May, 2014. 
 
Proposals Submitted but not Funded as PI: 
•  “Further Study on Quantization, Dynamical Systems, and Frame Construction with a New 
Tool”, Long Wang, KSU, 2017. 
•  “Integrating WeBWorK in Calculus III course”, Long Wang, SPSU, 2014. 
• “Enhancing Student Learning in Calculus through Subject- Oriented Projects”, Long Wang 
and Kai Qian, SPSU, 2011. 
 
Proposals Submitted but not Funded as CoPI: 
• “Collaborative Research: DSCE360 -- A Data-driven Sustainable Community Ecosystem”, 
Min Wang, Ana-Maria, Jennifer Priestley, and Long Wang, NSF, 2019 
• “A hybrid Robotic Architecture for Vision-based Autonomous Mobile Manipulation”, Ying 
Wang and Long Wang, SPSU, 2013 
•  “Rule Compression on Signature Based Network Intrusion Detection System”, Dan Lo and 
Long Wang, SPSU, 2013 
 

        Pending Project as PI: 
•  “Further Study on Quantization and Frame Construction by Using a New Tool”, Long Wang, 
NSF, Submitted, November 15,  2019. 

 
KENNESAW STATE UNIVERSITY 
University:  

• SPSU Faculty Senate, August 2014-December 2014 
• SACS Committee, Spring 2013-Spring 2014 
• New Faculty Mentor, Fall 2013-Spring 2014 
• SPSU Faculty Senate, August 2006-May 2008 
• Served on the QEP Data Collection Committee, May 2007-May 2009 
• University Information Technology Advisory Committee, August 2005-May 2007 
• Helped the office of International Programs verify the Transcripts of Students from China, 
Spring 2006-2015 

 



College:  
• CSM P&T Review Committee, 2018-Present 
• CSM Distance Learning Advisory Committee, 2016-2018 
• Helped the college advise some exchange students from China, Spring 2006-Fall 2014 

 
Department or Program:  

• Coordinator of Applied Mathematics Minor, Fall 2016-Present 
• Curriculum Committee, Fall 2015-Spring 2016 
• Math Majors/Minors Committee, Fall 2015-2016 
• Coordinator for Recitation Leaders in Math 11111, Graders in Math 1113, and Tutors in 
Math Lab, Fall 2007- Spring 2015 
• Peer Review Committee, Spring 2010-Spring 2013 
• PreCalculus Committee, Spring 2005-Fall 2014 
•  Calculus Committee, Spring 2005-Fall 2014, Chair of the Committee, Spring 2013- Fall 
2014 
• Faculty Search Committee, Spring 2005 
• Event Planning Committee, Spring 2005-Fall 2014. 

 
Institute or Center:  

• Center of Teaching Excellence Advisory Council, Spring 2013-Fall 214, Task Leader for Mentoring Plan 
 
THE PROFESSION 

• Served as a chair for the 18th International Conference on Teaching and Learning in Higher 
Education at Paris, France, June 20-21, 2016 
• Served as a chair for a session at WorldComp’ 2014 in Las Vegas, July 23, 2014 
• Served as a chair for a session at EEE’13 (The 12th International Conference on e-Learning, 
e-Business, Enterprise Information Systems, and e-Government) in Las Vegas, July 25, 2013 
• Served as a moderator for the General Contributed Paper Session at the Joint Mathematics 
Meetings in New Orleans, LA, January 7, 2011 
• Reviewed textbooks “Algebra and Trigonometry” by Larson & Hostetler and “Algebra and 
Trigonometry” by Swolowski & Cole (Spring 2006) 
• Member of Academic Advisory Committee in Computer Science, University System of 
Georgia (1995 – 2004) 
• Reviewed the cooperative program at Georgia Highlands College with Coosa Valley 
Technical College (2001) 
• Developed and updated the major areas for computer science and computer  
information system programs at Georgia Highlands College (1998). 
 

Service to Professional Association: 
• Mathematical Association of America, 2015-2018, Committee Member on Professional 
Development. 
 

Collaborators: 
• Yang Wang at Hong Kong Univ. of Science and Technology 
• David Jimenez at University of Costa Rica 
• Yilei Tang and Xiang Zhang at Shanghai Jiaotong University 
• De-Jun Feng at The Chinese University of Hong Kong 
• Jun Ji, Min Wang, Dan Lo, Kai Qian, and Ying Wang at Kennesaw State University 



 

College of Science and Mathematics 
Department of Mathematics 

 
Mathematics Building . Room 121 . MD 9085 . 850 Polytechnic Lane . Marietta, GA  30060 

Phone: 470-578-7235 . FAX: 470-578-9218 .  http://math.kennesaw.edu 

 
January 7, 2020 
 
Dear Selection Committee, 
 
I am writing to offer my recommendation for Dr. Larry Wang’s application for a Faculty Enhancement Leave 
during fall semester 2020. Dr Wang’s proposed project which is titled “Further Study on Quantization and 
Frame Construction with New Algorithms” addresses the construction of finite frames. The mathematical tools 
that are planned to be developed through the project have numerous applications including, for example, 
applications to wireless communication and image processing. One of the goals of the Department of 
Mathematics is to enhance the visibility of our faculty in the research community and I see Dr. Wang’s 
proposed project as fitting in with this goal. 
 
The proposed project is made up of four sub-projects, one of which Dr. Wang hopes to complete during the 
leave itself and the other three of which he plans to make progress on. The work that results from the project 
will be disseminated through peer-reviewed publications and conference presentations. At least one publication 
is planned to be produced during the leave and an NSF grant proposal is also planned. 
 
Dr. Wang began working on this area of research in 2003 when he did a research leave at Georgia Tech with 
Dr. Yang Wang. Three papers have already been published (the most recent of which was in 2011) and one 
paper has been submitted in 2019. Since then, Dr. Wang has been awarded two internal grants from KSU (in 
2015 and 2017) for continued work on this area of research. These two internal grants have resulted in the 
submission of a publication and in the submission of an NSF grant proposal. The NSF grant proposal is 
currently under review. One of the goals of the research leave that Dr. Wang is proposing is to make another 
attempt at obtaining external funding for this work. One of the goals of the Department of Mathematics is 
increased activity in obtaining external funding for faculty research. Dr. Wang’s proposed project is in line with 
this departmental goal. I have discussed this with Dr. Wang and he plans, in order to increase the chance of 
funding success, to work with Hanover Research in developing his next NSF proposal. Hanover Research has 
contributed in recent years in helping KSU faculty in the College of Science and Mathematics to write quality 
competitive grant proposals. I believe it will strengthen Dr. Wang’s chances of being funded by working with 
Hanover. 
 
Assuming that the current leave does result in a quality proposal and a publication in a quality peer-reviewed 
journal, the department will commit to helping Dr. Wang sustain this work after the end of the leave by 
providing a workload that includes 40% research (rather than the baseline 30% research model that most of our 
research-active faculty members are on) with additional research time (greater than 40%) that could be funded 
by any external grant money that Dr. Wang obtains. The department will continue this level of support as long 
as Dr. Wang’s program of research remains active and productive. 
 
 
In my opinion, Dr. Wang is a very able mathematician and certainly has the background needed to carry out the 
work he is proposing to do during this leave. I see that a strong aspect of the proposed project is to help Dr. 
Wang to be better positioned to advise students in undergraduate research projects (beginning after the leave in 



2021). Increased activity in meaningful undergraduate research work is a goal of the Mathematics Department 
and this project addresses this goal.  
 
In closing, I support Dr. Wang’s application for this leave, and I believe that he has the potential to be 
successful in carrying out the proposed work. What Dr. Wang is requesting is a whole semester that can be 
spent intensively concentrating on his research with the hope of obtaining some concrete results in terms of 
publications, grants and being better positioned to carry out research with undergraduate students.  
 
 
Sincerely, 
 

 
 
Sean F. Ellermeyer, Ph.D. 
Professor and Chair 
Department of Mathematics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





                                   

Yingjie Liu
Professor

  School of Mathematics
Georgia Institute of Technology

686 Cherry Street, Skiles Building
Atlanta, GA 30332-0160

yingjie@math.gatech.edu

Dec. 20, 2019

Dear Selection Committee,

I am honored to write this letter for Dr. Long (Larry) Wang in support of his 
application for the Tenured Faculty Enhanced Leave Program at Kennesaw State 
University. I have known him since he participated in the Faculty Development 
Program at GA Tech in 2002-2003. Dr. Wang has broad research interests. Not 
only has he made significant contributions to mathematics, but also to applied 
mathematics in computer science and engineering. 

In Dynamical Systems and Fractals, he studied omega limit sets of a map of an 
interval, which is a popular area in one-dimensional dynamical systems. In this 
area, he has independently completed two papers and coauthored one paper, all of 
which have been published. In one of his papers, he gave a necessary and 
sufficient condition for a finitely many points to belong to the same omega limit 
set. In another, he studied the relations between omega limit sets and minimal sets.
He proved that an omega limit turns out to be a minimal set under certain 
conditions. He also established a necessary and sufficient condition for an omega 
limit set to be a minimal set. He presented his results at the Second Pacific Rim 
Mathematics Congress in Shanghai in June 2013.

mailto:%20yingjie@math.gatech.edu


In Frames and Quantization, he has had three publications and one submitted for 
publication. The first paper was a joint publication with Yang Wang and Dejun 
Feng on finite frames and was published in Advances in Computational 
Mathematics, which is one of the top journals in this area. Tight frames are widely 
used in internet coding, wireless communication, and quantum detection theory. 
One of their main results was a fast algorithm to produce tight frames using 
Householder matrices. The algorithm can produce tight frames with non-uniform 
lengths, which make tight frames more robust in signal transmissions.  

The second paper was a joint publication with Yang Wang on image processing. 
They designed a new scheme for the reconstruction of an image from irregular 
Fourier samples with the goal of eliminating Gibb’s phenomenon and improving 
the quality of images. The scheme is based on the cubic splines interpolation and 
Gaussian spectral mollifiers. The scheme works especially well in one dimension. 
The paper has been published in the journal Far East Journal of Applied 
Mathematics.

The third paper is a joint publication with Yang Wang and David Jimenez on 
quantization. They studied PCM (Pulse Code Modulation) errors and examined the
WNH (White Noise Hypothesis). The WNH had always been taken for granted in 
real world applications. Surprisingly, they proved that the WNH in pulse code 
quantization theory is invalid in general. They also proved that the WNH becomes 
close to being true when the quantization is fine. These results are very important 
and are useful in various applications such as data transmission, storing, 
compression, etc. The paper has been published in a prestigious journal The SIAM 
Journal on Mathematical Analysis.  Larry presented the results in a session at the 
International Conference on Computational Mathematics at Nanjing Normal 
University in 2005. He gave a very professional presentation, and I was impressed 
by the way he delivered his talk. 

Recently, he has completed a joint paper with his colleague Jun Ji at KSU. They 
developed a new technique via Singular Value Decomposition to construct tight 
frames. The new algorithm may have a significant impact on the real-world 
applications.



It is remarkable that Dr. Wang continues to be active at the frontier of his research 
areas and publish papers with heavy teaching and service loads. He has presented 
at regional, national, and international conferences. He has demonstrated 
noteworthy performance in academic achievement. He continues to update his 
knowledge and broaden his research interests by attending numerous workshops 
and conferences. He has attended numerous seminars and colloquia at GA Tech. 
This is truly noteworthy in professional growth and development. 

In summary, Dr. Wang has done outstanding work in his research areas. The 
Tenured Faculty Enhanced Leave Program at KSU will definitely help him 
continue his research activities and better mentor his students in undergraduate 
research. I am confident that he will be able to successfully complete his project if 
he is accepted into the program, so I strongly recommend the approval of his 
application. 

Sincerely,

Yingjie Liu
School of Mathematics 
Georgia Institute of Technology



Previous Kennesaw State University Funding 

• I received Teaching Conference Travel Funds in 2016 to present a paper “Integrating 

Technology in Teaching and Learning Mathematics” at the 18th International Conference 

on Teaching and Learning in Higher Education in Paris, France on June 20, 2016 and 

won the best presentation award. 

• I received OVPR funding in 2018. 

As a result, one paper was submitted for publication and one NSF grant proposal was 

submitted in 2019. 

• As Co-PI, I received Mentor Protégé Research Program grant from College of Science 

and Mathematics in 2019. 

As a result, one presentation was given by a student and one paper in the process to be 

completed. 
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