MARUDHAR KESARI JAIN COLLEGE FOR WOMEN (AUTONOMOUYS)
VANIYAMBADI
PG and Department of Mathematics

Il M.Sc Mathematics — Semester - 111

E-Notes (Study Material)

Core Course : Topology  Code: 23PMA33

UNIT-111: Connectedness: Connected spaces- connected subspaces of the Real line —

Components and local connectedness.

Learning Objectives: To study Connectedness: Connected spaces- connected subspaces of the

Real line — Components and local connectedness.

Course Outcome: Understanding connected spaces and their properties. Learning about
connected subspaces of the real line. Identifying components (largest connected subsets) in a

space. Exploring local connectedness and its significance.

Overview:

Connected Spaces — A space is connected if it cannot be split into two disjoint, non-empty
open sets.

Connected Subspaces of the Real Line — Intervals in the real number line (like [a, b]) are
always connected.

Components — The largest connected subsets of a space are called components.

Local Connectedness — A space is locally connected if small neighborhoods around each point
are connected.

These concepts help in understanding the continuity and structure of spaces in topology.
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Additional Resource :

http://mathforum.org

http://ocw.mit.edu/ocwweb/Mathematics

http://www.opensource.org

http://en.wikipedia.org

Practice Questions:
Question Bank

Section — A

1.Define Connected Spaces
2.Define separation

3.Define linier continum

4.State Intermediate Value theorm.
5.Define unit Sphere.

6.Define Components.

7.Define path connected.

8.Define locally path connected.

Section — B

1.Prove that the union of a collection of connected subspaces of X that have a point in common is
connected.

2.Prove that the components of X are connected disjoint subspaces of X whose Union is X,Such
that each nonempty connected subspace of X intersects only one of them.

3.Prove that the image of a connected space under a continuous map is connected.

4.Prove that a space X is locally connected if and only if for every open set U of X, each
component of U is open in X.

5.Prove that the space I x I in the order topology is connected but not in path connected.

5.1f the sets C and D from a separation of X and if Y is a connected subspace of X,
Prove that Y lies entirely within C or D.

6.Let A be a connected subset of X. If A € B < A ,Prove that B is also connected.
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7.State and prove intermediate value theorem.

8.Prove that a finite Cartesian product of connected spaces is connected.

9.A space X is connected if and only if the only subsets of X that are both open and closed in X
are the empty set and X itself.

10.P.T every path connected space is connected.

11.Prove that a space X is locally path connected if and only if for every open set U of X, each

component of U is open in X.

Section - C
1.Prove that a finite Cartesian product of connected space is connected.

2.1f X is a topological space, each path component of X lies in a component of X. If X is locally
path connected , Prove that the components and the path Components of X are the same.

3.If L is a linear continuum in the order topology, prove that L is connected, and so are intervals
and rays in L.

4.P.T the real line R is connected and so are intervals and rays in R

Recommended Text : James R. Munkres, Topology (2nd Edition) Pearson Education Pve. Ltd.,
Delhi-2002 (Third Indian Reprint)




