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Discrete Mathematics and Its Applications Susanna Epp

Discrete mathematics is a fundamental branch of mathematics that deals with discrete, rather than
continuous, quantities. It provides the theoretical foundation for many areas in computer science,
information technology, and related fields. Susanna Epp, a renowned mathematician and author,
has significantly contributed to the dissemination and understanding of discrete mathematics
through her influential textbook and research. Her work emphasizes the importance of discrete
mathematics in solving real-world problems, making her a key figure in the field.

In this article, we will explore the core concepts of discrete mathematics, its various applications,
and how Susanna Epp?s contributions have shaped modern understanding and teaching of this vital
subject.

Understanding Discrete Mathematics

Discrete mathematics encompasses a wide array of topics that involve distinct and separate values.
Unlike calculus or analysis, which deal with continuous quantities, discrete mathematics focuses on
countable, finite, or otherwise distinct objects.

Key Topics in Discrete Mathematics

To appreciate the breadth of discrete mathematics, it is essential to understand its core topics:

- Set Theory: The study of collections of objects, fundamental for understanding functions,
relations, and structures.

- Logic: Formal reasoning, propositional logic, and predicate logic, which underpin programming
and algorithms.

- Combinatorics: The counting, arrangement, and combination of objects, crucial for analyzing
algorithms and probability.

- Graph Theory: The study of graphs and networks, vital in computer networking, social
networks, and optimization problems.

- Number Theory: Properties of integers, including divisibility, primes, and modular arithmetic,
with applications in cryptography.

- Algorithms and Complexity: Step-by-step procedures and their efficiency, essential for
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computer science.

Susanna Epp?s Contributions to Discrete Mathematics
Susanna Epp is an influential figure in the field, best known for her textbook, Discrete Mathematics
with Applications, which is widely used in university courses worldwide. Her approach emphasizes

clarity, practical applications, and a strong conceptual understanding, making complex topics
accessible to students.

Educational Impact
Epp?s work has helped shape the way discrete mathematics is taught, focusing on:
- Bridging theory and application to demonstrate real-world relevance.
- Providing numerous examples and exercises to reinforce learning.
- Using clear, logical explanations that build intuition alongside formal proofs.
Research and Publications
Aside from her textbook, Epp has contributed scholarly articles that explore topics such as:
- Mathematical logic and its applications in computer science.
- Algorithms and their mathematical underpinnings.

- Cryptography and number theory.

Her research has helped deepen understanding of how discrete structures can be used to solve
complex problems in computing and information security.

Applications of Discrete Mathematics

Discrete mathematics is indispensable in multiple domains, especially in computer science,
engineering, and information technology. Here are some prominent applications:

Computer Science and Programming
- Algorithm Design: Discrete mathematics provides the tools for designing efficient algorithms,

analyzing their complexity, and ensuring correctness.
- Data Structures: Structures like trees, graphs, and hash tables are grounded in graph theory
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and combinatorics.

- Databases: Set theory and logic underpin database design, query languages, and data retrieval
systems.

- Cryptography: Number theory and modular arithmetic form the foundation of encryption
algorithms like RSA, ensuring secure communication.

Networking and Communication

- Graph Theory: Used to model and optimize network routes, data flow, and connectivity.
- Error Detection and Correction: Coding theory, a subset of discrete mathematics, ensures data
integrity during transmission.

Artificial Intelligence and Machine Learning

- Logic and Reasoning: Formal logic helps in designing systems that can reason, learn, and make
decisions.

- Search Algorithms: Graph traversal algorithms are crucial for problem-solving, pathfinding, and
decision-making processes.

Operations Research and Optimization

- Scheduling and Resource Allocation: Discrete mathematics models enable optimal scheduling
in manufacturing, transportation, and logistics.
- Game Theory: Analyzes strategic interactions in economics and competitive scenarios.

Why Susanna Epp?s Perspective Matters

Susanna Epp?s emphasis on clarity and practical application makes her work particularly relevant
for both students and professionals. Her approach encourages learners to see the connections
between abstract mathematical concepts and their real-world implications.

Key aspects of her perspective include:
- Fostering a deep understanding of logical reasoning and proof techniques.

- Highlighting the importance of discrete structures in technology and science.
- Promoting problem-solving skills through engaging exercises and examples.



DISCRETE MATHEMATICS AND ITS APPLICATIONS SUSANNA EPP Online PDF Vol. 2022, Issue 6

By doing so, her contributions help demystify complex topics, inspire innovative thinking, and
prepare students for careers in technology, research, and academia.

The Future of Discrete Mathematics and Its Applications

As technology advances, the importance of discrete mathematics continues to grow. Emerging fields
such as quantum computing, blockchain technology, and artificial intelligence rely heavily on
discrete structures and algorithms.

Looking ahead, some trends include:

- Integration of discrete mathematics with other disciplines like data science and machine
learning.

- Development of new algorithms to handle big data and complex networks.

- Enhanced cryptographic techniques to ensure data security in a digital world.

Susanna Epp?s work provides a solid foundation for these developments, emphasizing the ongoing
relevance of discrete mathematics.

Conclusion

Discrete mathematics, with its wide-ranging topics and applications, is essential for understanding
and shaping the modern technological landscape. Susanna Epp?s contributions have played a
pivotal role in making the subject accessible, understandable, and applicable. Her emphasis on
logical reasoning, proofs, and real-world applications continues to influence educators, students,
and professionals alike.

By mastering the concepts of set theory, logic, graph theory, and combinatorics, individuals can
develop the analytical skills necessary for innovation in computing, encryption, network design, and
beyond. As technology evolves, the relevance of discrete mathematics?and the importance of
educators like Susanna Epp?remains undiminished, guiding the way toward new discoveries and
solutions in our increasingly digital world.

Discrete Mathematics and Its Applications: An In-Depth Exploration Inspired by Susanna Epp

Discrete mathematics forms the backbone of modern computer science and information technology.
Renowned mathematician Susanna Epp?s contributions in this field have significantly shaped how
we understand and apply these concepts. In this article, we delve into the core principles of discrete
mathematics, explore its practical applications, and highlight Epp?s influence on education and
research in this vital discipline.
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Understanding Discrete Mathematics: Foundations and Core
Concepts

Discrete mathematics encompasses the study of mathematical structures that are fundamentally
discrete rather than continuous. Unlike calculus or real analysis, which deal with smooth, unbroken
guantities, discrete mathematics focuses on countable, distinct elements. This makes it particularly
suited for computer science, where data is inherently discrete?bits, integers, graphs, and algorithms.

What Is Discrete Mathematics?

At its essence, discrete mathematics involves the following key areas:

- Logic and Boolean Algebra: The foundation for digital circuit design and programming.
- Set Theory: The basis for understanding collections of objects and their relationships.
- Combinatorics: The study of counting, arrangements, and permutations.

- Graph Theory: Analyzing networks, relationships, and connections.

- Number Theory: Investigating properties of integers, divisibility, and primes.

- Discrete Probability: The mathematics of chance in discrete spaces.

Each of these areas contributes to a comprehensive framework that enables us to model, analyze,
and solve problems involving discrete structures.

The Significance of Formal Logic

Susanna Epp emphasizes the importance of formal logic in discrete mathematics. Logic provides a
rigorous language for specifying and verifying properties of algorithms and systems. It includes
propositional logic, predicate logic, and proof techniques such as induction and contradiction.
Mastery of logic is essential for developing correct software, designing digital circuits, and
understanding the theoretical limits of computation.

Set Theory and Its Role

Set theory is fundamental to discrete mathematics, providing a language to describe collections of
objects. Key concepts include:

- Set Operations: Union, intersection, difference, and complement.

- Relations: Ways of describing connections between elements.

- Functions: Mappings from one set to another, including injective, surjective, and bijective
functions.
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- Cardinality: Measuring the size of sets, including infinite sets.
Set theory underpins database design, formal language theory, and formal verification processes.
Combinatorics and Counting
Combinatorics deals with enumeration and arrangement of objects. It answers questions like:
- How many ways can a set of items be arranged?
- How many combinations exist given certain constraints?
- What is the probability of a specific arrangement?
Applications include cryptography, algorithm analysis, and resource allocation.
Graph Theory: Modeling Networks and Relationships
Graphs?collections of vertices connected by edges?are powerful tools for modeling real-world

systems:

- Computer Networks: Nodes representing devices, edges representing connections.
- Social Networks: Individuals linked through relationships.
- Transportation: Routes and hubs in logistics planning.

Graph theory helps optimize routes, analyze connectivity, and detect substructures like cliques or
cycles.

Applications of Discrete Mathematics in Technology and Science

Susanna Epp?s work highlights how discrete mathematics directly impacts numerous technological
domains.

Computer Science and Software Development
Discrete mathematics underpins many aspects of computer science:
- Algorithm Design and Analysis: Understanding complexity, efficiency, and correctness.

- Data Structures: Trees, graphs, hash tables, and more.
- Programming Languages: Formal syntax and semantics rely on logic and set theory.
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- Cryptography: Secure communication hinges on number theory and combinatorics.
- Automata Theory: Modeling computational processes with finite automata and Turing machines.

For example, Boolean algebra simplifies digital circuit design, enabling efficient hardware
implementation.

Information Theory and Data Compression
Information theory, a branch of discrete mathematics, quantifies data and communication efficiency:
- Entropy: Measures the unpredictability of data sources.
- Coding Theory: Develops methods like Huffman coding for data compression.
- Error Detection and Correction: Ensures data integrity in noisy channels using parity bits, cyclic
codes, and Reed-Solomon codes.
These principles are fundamental in streaming, storage, and transmission technologies.
Network Design and Optimization
Graph theory models complex networks such as the internet, social platforms, and transportation

systems. Applications include:

- Routing Algorithms: Shortest path calculations (Dijkstra?s algorithm).
- Network Resilience: Analyzing vulnerability and robustness.
- Flow Optimization: Maximizing throughput in data or traffic flow.
Efficient network design reduces costs and improves reliability.
Artificial Intelligence and Machine Learning
Discrete mathematics supports Al through:
- Graph Algorithms: Knowledge graphs and decision trees.
- Logic and Reasoning: Formal systems for inference and decision-making.

- Combinatorial Optimization: Solving problems like scheduling and resource allocation.

These tools enable smarter, more adaptable systems.
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Susanna Epp?s Contributions to Education and Research

Susanna Epp is a distinguished educator and author whose work has profoundly shaped how
discrete mathematics is taught and understood.

Educational Impact and Textbooks
Epp?s most influential contribution is her textbook Discrete Mathematics: An Introduction to

Mathematical Reasoning, which has become a standard resource for undergraduates. Her approach
emphasizes:

- Clear explanations of abstract concepts.
- The importance of logical reasoning and proof techniques.
- Real-world applications to motivate learning.

Her pedagogical style bridges the gap between theory and practice, fostering critical thinking and
problem-solving skills essential for budding computer scientists.

Research and Thought Leadership

Beyond textbooks, Epp?s research explores topics such as:
- Formal proof systems.
- Mathematical logic.

- Foundations of computation.

Her work advances our understanding of how discrete structures underpin computational processes,
contributing to both theoretical computer science and practical algorithm development.

Advocacy for Mathematical Literacy

Epp advocates for integrating discrete mathematics into broader curricula to enhance analytical
skills across disciplines. Her efforts promote:

- Increased awareness of the role of mathematics in technology.
- Development of teaching methods that make abstract concepts accessible.
- Encouragement of rigorous reasoning as a universal skKill.
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Her influence ensures that future generations appreciate the power and elegance of discrete
mathematics.

Future Directions and Continuing Relevance

As technology evolves, the significance of discrete mathematics continues to grow. Emerging areas
include:

- Quantum Computing: Discrete mathematics provides the language for quantum algorithms and
error correction.

- Blockchain and Cryptocurrencies: Rely heavily on number theory and cryptographic principles.

- Artificial Intelligence: Complex networks and logic systems depend on discrete structures.

Susanna Epp?s foundational work remains central in educating new generations and inspiring
research in these advancing fields.

Conclusion

Discrete mathematics, as illuminated by Susanna Epp?s extensive contributions, is an
indispensable component of modern science and technology. Its principles enable the design of
efficient algorithms, secure communications, resilient networks, and intelligent systems. Epp?s
dedication to education has made these abstract concepts accessible and engaging, fostering a
deeper appreciation of the elegance and utility of discrete mathematics. As we look to the future, the
continued development and application of discrete mathematical theories promise to unlock new
innovations and solve complex challenges across diverse domains.

In summary, whether viewed through the lens of theoretical rigor or practical application, discrete
mathematics remains a crucial pillar of contemporary science, with Susanna Epp?s work
exemplifying its profound impact and ongoing relevance.

QuestionAnswer What are the key topics covered in 'Discrete Mathematics and Its Applications'
by Susanna Epp? The book covers fundamental topics such as logic, set theory, combinatorics,
graph theory, algorithms, and number theory, providing a comprehensive introduction to discrete
mathematics with applications. How does Susanna Epp approach teaching logic and set theory in
her book? Epp emphasizes clear explanations and real-world examples, introducing propositional
and predicate logic, set operations, and their applications to computer science problems to build a
solid conceptual foundation. Why is 'Discrete Mathematics and Its Applications' considered a
standard textbook for computer science students? Because it offers rigorous yet accessible
coverage of essential discrete topics, with numerous exercises and applications that connect
mathematical concepts to computer science, making it ideal for both learning and teaching. Can
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'‘Discrete Mathematics and Its Applications' by Susanna Epp be used for self-study? Yes, the book is
well-structured for self-study, providing clear explanations, examples, and exercises that help
readers develop a strong understanding of discrete mathematics concepts independently. What are
some recent trends in the applications of discrete mathematics discussed in Susanna Epp's book?
While the core focus remains on foundational topics, the book discusses their applications in areas
like cryptography, network security, algorithm design, and data structures, reflecting the ongoing
relevance of discrete mathematics in technology.

Related keywords: discrete mathematics, graph theory, combinatorics, logic, set theory,
algorithms, mathematical proofs, discrete structures, applications in computer science, Susanna

Epp

Susanna s quill

Susanna S Quill

Susanna S Quill: Exploring the Life, Work, and In?uence of a Remarkable Creative

susanna s quill is a name that has been gaining attention in various creative
circles, yet

many are still discovering the breadth and depth of her work. Whether you?ve
encountered her through her artistic endeavors, writing, or other projects, Susanna o?ers
a unique blend of talent and vision that resonates across di?erent audiences. In this
article, we?ll dive into who Susanna S Quill is, her background, her notable contributions,
and what makes her stand out in today?s ever-evolving creative landscape.

Who Is Susanna S Quill?

Susanna S Quill is a multifaceted artist and creator known for her distinctive style and
thoughtful approach to her craft. With roots in both traditional and contemporary art

forms, she has cultivated a niche that blends storytelling, visual aesthetics, and emotional
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depth. While speci?c biographical details might not be widely publicized, it?s clear from
her portfolio and public presence that she is deeply passionate about connecting with her
audience through authentic and impactful work.

Her involvement spans various mediums, including illustration, writing, and digital content
creation. This versatility allows Susanna to adapt her message and style, reaching diverse
communities and inspiring others to explore their own creative potential.

The Artistic Style of Susanna S Quill

One of the most captivating aspects of Susanna S Quill?s work is her artistic style. It
re?ects a harmonious mix of delicate detail and bold expression, often incorporating
natural elements and vibrant colors. Her illustrations frequently feature botanical themes,
blending realism with whimsical touches that evoke a sense of wonder.

In?uences and Inspirations

Susanna draws inspiration from a wide range of sources, including nature, classical art,
and modern design trends. The interplay between organic forms and structured
compositions creates a dynamic visual language that feels both timeless and fresh. This
artistic approach not only highlights her technical skill but also her ability to convey
complex emotions and narratives through imagery.

Techniques and Mediums

While Susanna is pro?cient in traditional media like watercolor and ink, she also embraces

digital tools to enhance her work. This hybrid technique allows her to experiment with
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textures, layering, and colors in innovative ways. By combining hand-drawn elements with
digital enhancements, she achieves a polished yet personal aesthetic that stands out in
online galleries and print formats alike.

Writing and Storytelling with Susanna S Quill

Beyond visual art, Susanna S Quill is also recognized for her writing, which complements
her illustrations and broadens her creative expression. Her narratives often explore
themes of self-discovery, resilience, and the human connection to the environment.
Through essays, short stories, and social media content, she invites readers to re?ect on
their own experiences and the world around them.

Engaging Audiences Through Authenticity

A key strength in Susanna?s writing is her genuine voice. She approaches topics with
sensitivity and honesty, which fosters a strong bond with her audience. Whether
addressing personal challenges or broader social issues, her words resonate because they
come from a place of lived experience and thoughtful observation.

Tips for Aspiring Creatives Inspired by Susanna

For those looking to follow in Susanna?s footsteps, there are valuable lessons to glean:

Embrace versatility: Don?t hesitate to explore multiple mediums or genres to
?nd

what truly expresses your vision.

Stay authentic: Authenticity in storytelling and art builds deeper connections
with
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your audience.

Draw from nature: Nature o?ers endless inspiration for shapes, colors, and
3.

themes that can enrich your work.

Combine traditional and digital techniques: Using both can expand your
4,

creative possibilities and re?ne your style.

Impact and In?uence in the Creative Community

Susanna S Quill?s in?uence extends beyond her personal projects. She is often involved in
collaborative works and community initiatives that support emerging artists and promote
creative education. By sharing her knowledge and encouraging experimentation, she

helps foster a vibrant and inclusive artistic environment.

Building a Creative Network

Through workshops, online platforms, and social media, Susanna connects with other
creatives and fans. This networking not only ampli?es her own work but also creates
opportunities for mentorship and collaboration. Her presence exempli?es how artists

today can leverage digital tools to build meaningful relationships and grow their impact.
Encouraging Sustainable Art Practices

An advocate for sustainability, Susanna incorporates eco-friendly materials and themes
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into her work. She raises awareness about environmental issues through her art and
writing, inspiring others to consider the ecological impact of their creative choices. This
commitment adds a layer of purpose to her projects and aligns with a growing movement
toward responsible artistry.

Where to Find and Follow Susanna S Quill?s Work

For those interested in exploring Susanna S Quill?s portfolio and staying updated on her
latest projects, several online platforms showcase her talents:

Instagram: A visually rich gallery of her illustrations, behind-the-scenes
glimpses,

and personal re?ections.

Personal Website: A hub for her portfolio, blog posts, and contact information
for

commissions or collaborations.

Online Marketplaces: Prints, original artwork, and merchandise inspired by her
3.

creations are often available through sites like Etsy or specialized art shops.

Creative Communities: Platforms such as Behance or DeviantArt may feature
her

work alongside other artists in similar genres.
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Engaging with Susanna?s work through these channels provides inspiration and insight
into her evolving creative journey.

Susanna S Quill represents a compelling example of how modern artists can weave
together multiple disciplines to create meaningful and evocative work. Her dedication to
authenticity, sustainability, and community underscores the potential of art to not only
express but also connect and inspire. Whether you?re an artist, writer, or simply an
appreciator of creativity, exploring Susanna?s contributions o?ers valuable perspectives
and encouragement to pursue your own creative passions.

Question

Answer

Who is Susanna S Quill?

Susanna S Quill is a contemporary author known for her

insightful writing on personal development and

creativity.

What are some popular

works by Susanna S Quill?

Some popular works by Susanna S Quill include her

books on mindfulness, creative writing guides, and

motivational essays.

Where can | ?nd Susanna S

Quill's books?
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Susanna S Quill's books are available on major online
retailers such as Amazon, Barnes & Noble, and through
various eBook platforms.

Does Susanna S Quill have a

social media presence?

Yes, Susanna S Quill maintains active social media
pro?les where she shares updates on her work, writing
tips, and inspirational content.

What topics does Susanna S

Quill usually write about?

Susanna S Quill primarily writes about creativity,
personal growth, mindfulness, and self-improvement.
Has Susanna S Quill received

any awards for her writing?

While Susanna S Quill is recognized for her impactful
writing, there are no major literary awards publicly listed
under her name as of now.

Does Susanna S Quill o?er

workshops or courses?

Yes, Susanna S Quill occasionally o?ers workshops and

Vol. 2022, Issue 6
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online courses focused on creative writing and personal

development.

Can | follow Susanna S

Quill?s blog?

Susanna S Quill runs a blog where she posts regularly

about writing techniques, life advice, and creative

inspiration, which can be followed through her o?cial

website.

How can | contact Susanna S

Quill for speaking

engagements?

You can contact Susanna S Quill for speaking

engagements through the contact form on her o?cial

website or via professional social media channels.

Susanna S Quill: A Comprehensive Review of Her Contributions and In?uence

Vol. 2022, Issue 6

susanna s quill has emerged as a noteworthy ?gure in her ?eld, carving out a

distinct

presence through her work and expertise. Although not a household name, her

contributions have attracted attention within speci?c professional circles, prompting a

closer examination of her background, achievements, and the impact she has had. This

article delves into who Susanna S Quill is, the scope of her endeavors, and the
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signi?cance of her work, supported by relevant data and comparative insights.
Unpacking the Pro?le of Susanna S Quill

Susanna S Quill's pro?le is multifaceted, spanning various domains that include research,
consultancy, and content creation. Her work is characterized by a commitment to
thorough analysis and a nuanced understanding of her subjects. While the precise details
of her career trajectory are somewhat dispersed across online platforms and professional
networks, the aggregate information paints the picture of a diligent and insightful
professional.

Her expertise is often linked to sectors such as environmental studies, sustainable
development, and educational initiatives. This intersection of interests positions her as a
versatile contributor capable of addressing complex issues through an interdisciplinary
lens. The relevance of her work is further underscored by the increasing global emphasis
on sustainability and responsible resource management.

Professional Background and Key Achievements

Susanna S Quill's educational background includes advanced studies in environmental
science and policy, which form the foundation of her analytical capabilities. Over the
years, she has been involved with several projects and publications that focus on
ecological conservation and the integration of sustainable practices in various industries.
Among her notable achievements is participation in collaborative research initiatives that
explore innovative approaches to managing natural resources. This involvement

highlights her role not only as a thinker but also as a practitioner dedicated to applying
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theoretical knowledge in real-world contexts.

Moreover, her contributions to academic journals and industry reports have provided
valuable insights to policymakers and business leaders alike. These writings demonstrate
her ability to communicate complex ideas clearly and persuasively, a skill that enhances
the reach and impact of her work.

Exploring the Themes and Impact of Her Work

A recurring theme in Susanna S Quill's work is the balance between environmental
preservation and economic development. This dual focus resonates with contemporary
global challenges, where stakeholders seek sustainable solutions without compromising
growth and innovation.

Her analyses often emphasize data-driven approaches, leveraging statistical evidence and
case studies to support recommendations. This methodological rigor sets her apart from
commentators who rely more heavily on anecdotal observations.

Core Areas of Focus

Sustainable Resource Management: Advocating for practices that minimize

environmental degradation while optimizing resource use.
Environmental Policy Analysis: Evaluating the e?ectiveness of regulations and
2.

suggesting improvements based on empirical data.
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Educational Outreach: Developing materials and programs aimed at raising
3.

awareness about sustainability issues among diverse audiences.

These areas re?ect a comprehensive approach that integrates theory, policy, and public
engagement.

Comparative Insights: Susanna S Quill Among Her Peers

In comparison to contemporaries in the environmental and sustainability sectors, Susanna
S Quill distinguishes herself through a blend of academic rigor and practical involvement.
While some professionals concentrate primarily on advocacy or research, she navigates
both realms e?ectively.

For instance, compared to ?gures who focus narrowly on climate science, her work often
extends to the socioeconomic dimensions of environmental challenges. This broader
perspective enhances the applicability of her ?ndings across multiple stakeholder groups.
Furthermore, the clarity and accessibility of her communication style facilitate knowledge
transfer beyond expert circles, contributing to wider public understanding and dialogue.
Pros and Cons of Her Approach

Pros:

Comprehensive multidisciplinary perspective.

Strong emphasis on empirical evidence.
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E?ective public communication strategies.
3.

cons:

Limited public visibility compared to leading environmental activists.

Scope of in?uence currently concentrated in niche sectors.

Recognizing these factors provides a balanced understanding of her professional footprint.
Future Directions and Potential In?uence

Looking ahead, Susanna S Quill?s trajectory suggests increasing engagement with
interdisciplinary collaborations and policy development. As sustainability challenges grow
more complex, her ability to synthesize diverse inputs and translate them into actionable
strategies will likely become even more valuable.

Her ongoing contributions to educational initiatives also indicate a commitment to
nurturing future generations of environmental stewards. This role is critical in fostering
long-term change and ensuring that sustainability principles are embedded across societal
frameworks.

In summary, while Susanna S Quill may not yet be widely recognized outside specialized
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circles, her work embodies the thoughtful, data-informed approach essential for
meaningful progress in environmental and sustainability ?elds. Her blend of research,
policy insight, and public outreach positions her as a promising voice whose in?uence may
expand in the coming years.
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