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DISCIPLINE SPECIFIC ELECTIVE COURSE-5(ii): ELEMENTS OF METRIC SPACES

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & |Credits Credit distribution of the course |Eligibility Pre-requisite
Code criteria of the course
[Lecture [Tutorial Practical/ (if any)
Practice
[Elements of 4 3 1 0 Class XII pass (Calculus,
Metric Spaces with Real Analysis
Mathematics

Learning Objectives: The objective of the course is to introduce:
e The usual idea of distance into an abstract form on any set of objects, maintaining its

inherent characteristics, and the resulting consequences.
e The two important topological properties, namely connectedness, and compactness of

metric spaces with their characterizations.

Learning Outcomes: This course will enable the students to:
e Learnvarious natural and abstract formulations of distance on the sets of usual or unusual

entities.
¢ Analyse how a theory advances from a particular frame to a general frame.
e Appreciate the mathematical understanding of various geometrical concepts, viz. balls or

connected sets etc. in an abstract setting.
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SYLLABUS OF DSE-5(ii)

UNIT-I: Topology of Metric Spaces (18 hours)
Inequalities, Definition and examples, Sequences and Cauchy sequences, Complete metric
space; Open and closed balls, Neighborhood, Open set, Interior of a set, Limit point of a set,
Closed set, Closure of a set; Subspaces.

UNIT-II: Continuity and Uniform Continuity in Metric Spaces (15 hours)
Continuous mappings, Sequential criterion, and other characterizations of continuity; Uniform
continuity; Homeomorphism, isometry, and equivalent metrics.

UNIT-III: Connected and Compact Spaces (12 hours)
Connected subsets of R, Connectedness and continuous mappings; Compactness and
boundedness, Characterizations of compactness, Continuous functions on compact spaces.

Essential Reading
1. Shirali, Satish & Vasudeva, H. L. (2009). Metric Spaces. Springer. Indian Reprint 2019.

Suggestive Reading

e Kumaresan, S. (2014). Topology of Metric Spaces (2nd ed.). Narosa Publishing House. New
Delhi.
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