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COURSE CLASSIFICATION FORM

Course Number/Name

Math 471 Introducction to topology

Prepared by

Dr. Abd El-Nasser Ghareeb

Program Learning Outcomes

Levels*

0,12,
3.4.5)

Relevant Activities

Assessment
Methods/Metrics

al. Apply fundamentals and
concepts of mathematics.

5

- Lectures
- assignments

e 3 Midterm and
final exam
e Home work

a2. Apply fundamentals and
concepts General sciences and
Computer skills.

- assignments on logic
statements

* | Midterm and
final exam
* Home work

a3. Realize Social and ethical

xraliine

bl. Read and construct
mathematical arguments and
nroofs

- Lectures
- assignments

Home work

b2. Apply critical thinking skills
to solve problems that can be
modeled mathematically.

- Lectures
- assignments
- Oral discussion

e 3 Midterm and
final exam+
Home work

cl. Work independently and within
a team

Divided students into groups
and using oral discussion with
homework

* Home work

c2. Bear responsibility for
different situations.

® Quizzes

c3. Realize codes of ethics and
their importance.

d1. Communicate a depth and
breadth of mathematical
knowledge, both orally and in
writing.

- Lectures
- assignments
- Oral discussion

3 Midterm + final exam
Home work
Quizzes

d2. Ability to Organize, connect
and communicate mathematical
and algorithmic ideas.

- Lectures
- assignments

* Home work
® Quizzes

d3. Critically interpret
numerical and graphical data.

- assignments on
information data and
represented data

* Home work
® Quizzes

el. Use computer and its
applications as an office tool

- assignments on
Logical expression

Home work
Quizzes

* Please mark (or type) High (5), Medium-High (4), Medium (3), Low-Medium (2), Low (1) or Not At All (0) indicating the level
to which you believe, as an instructor, the students have achieved these outcomes in this course.
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Course Name: Introduction to topology

Prepared by: Dr. Abd El-Nasser Ghareeb
Table 1: Relationship of course objectives/outcomes with PLO and ASIIN Criteria

Course Objectives:

Course Outcomes:

ASIIN

Have the knowledge of topological

spaces and its properties.

Define and recognize the topological spaces and
its properties.

a,b,e,m

Improve and outline the logical thinking.

b,c

Illustrate how to communicating with: Peers,
Lecturers and Community.

ILn

Have the knowledge of derived set,
Topological subspaces, Bases, finite
product topology, subbases.

Define and recognize the derived set,
Topological subspaces, Bases, finite product
topology, subbases.

Shown the ability of working independently and
with groups.

Illustrate how take up responsibility.

Studying the Metric spaces,
metrizability, Continuous functions,
characterization of continuous
functions on topological and metric
spaces.

Define and recognize the Metric spaces,
metrizability, Continuous functions,
characterization of continuous functions on
topological and metric spaces.

ability to write Mathematical equations in a
correct mathematical way

Studying the homeomorphisms
and Topological property.

Define and recognize the homeomorphisms
and Topological property

Appraise how to Use the computer skills and
library.

Ilustrate how to Search the internet and using
software programs to deal with problems

Have the knowledge of Compact

Define and recognize Compact spaces

spaces and their properties.

interpret how to Know the group theory using
the internet

Define and recognize the Limit point

Studying the Limit point.

interpret how to Know Limit point using the
internet

Studying sequentially compact

spaces and their properties.

Define and recognize the sequentially compact
spaces




Course Objectives and Outcomes

interpret how to Know the filed using the
internet




Table 2: Methods of assessment of course syllabus

Assessment Number/Type Instructor | TA/Grader | Peer/Self
Method Assessed Assessed Assessed
Homework 5 homework assignments X

Mid Terms/Final Exams 2 mid-term; 1 final exam X

Quizzes One biweekly

Individual Projects 1-2 wks 3-4 wks 1/2 sem Full sem

Team pI‘OjCCtS 1-2 wks 3-4 wks 1/2 sem Full sem

X X

Lab Assignments

Computer Assignments

Computer Tools Used

Oral Presentations one

Written Reports one

Other Design project (project binder)




Graduates have sound mathematical knowledge. They have a profound overview of the

contents of fundamental mathematical disciplines and are able to identify their correlations.
Graduates are able to recognise mathematics-related problems, assess their solvability
and solve them within a specified time frame.

Graduates have a basic ability to work in a scientific way. They are in particular able to
formulate mathematical hypotheses and have an understanding of how such
hypotheses can be verified or falsified using mathematical methods.

Graduates can flexibly apply mathematical methods of fundamental component areas of
mathematics and are able to transfer the findings obtained to other component areas or
applications.

Graduates have abstraction ability and are able to recognise analogies and basic patterns
Graduates are able to think in a conceptual, analytical and logical manner.

Graduates have an extensive comprehension of the significance of mathematical
modelling. Are able to create mathematical models for mathematical problems as well
as for problems in other areas of science or everyday life, and have a selection of
problem solving strategies at their disposal.

Graduates can use basic methods of computer-aided simulation, mathematical software
and programming to solve mathematical problems

Graduates are in a position to solve more extensive mathematical

Graduates can classify, recognise, formulate and solve mathematics-related problems
Graduates use electronic media competently

Graduates can implement lifelong learning strategies. A prerequisite for this is that the
students are per-severing and that they have developed persistence.

Graduates can recognise, formulate, classify and solve problems in a mathematical
context

Graduates can communicate, possibly also in a foreign language, and contribute their

work effectively in teams
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Instructor Course Evaluation Form
The purpose of this evaluation is to collect instructor feedback for improving this course and the Mathematics
program. Information will also be used for program accreditation purposes.

L

Program Learning Outcomes Evaluations

Course Number/Name

MATH 471 Introduction to topology

Semester

First 1434/1435

Instructor

Dr. Abd El-Nasser Ghareeb

The course listed above is designed for students to achieve the following outcomes at a Not At All,

Low, Low- Medium, Medium, Medium-High or High level.

Please mark (or type) High (5), Medium-High (4), Medium (3), Low-Medium (2), Low (1) or Not At
All (0) indicating the level to which you believe, as an instructor, the students have achieved these

outcomes in this course.

Program Learning Outcomes

Relevant Activities

54(3|2

al. Apply fundamentals and concepts
of mathematics.

- Lectures
- assignments

5

a2. Apply fundamentals and concepts
General sciences and Computer skills.

- assignments on logic statements

a3. Realize Social and ethical values.

bl. Read and construct mathematical
arguments and proofs.

- Lectures
- assignments

b2. Apply critical thinking skills to
solve problems that can be modeled
mathematically.

- Lectures
- assignments
- Oral discussion

cl. Work independently and within a
team

Divided students into groups and using oral
discussion with homework

c2. Bear responsibility for different
situations.

c3. Realize codes of ethics and their
importance.

d1. Communicate a depth and breadth
of mathematical knowledge, both
orally and in writing.

- Lectures
- assignments
- Oral discussion

d2. Ability to Organize, connect and
communicate mathematical and
algorithmic ideas.

- Lectures
- assignments

d3. Critically interpret numerical and
graphical data.

- assignments on information data and
represented data

el. Use computer and its
applications as an office tool

- assignments on Logical expression




Instructor Course Evaluation Form

1L Catalog Description ,and Course Prerequisites Evaluations:

Based on your experiences in the course, please respond by circling the most appropriate
number. Circle N/A for items that are not applicable, or if you have no opinion.

Course PMTH 112 + PMTHI127 Circle One (5=Strongly Agree;
Prerequisites: 1=Strongly disagree)
2a. Do you believe that the catalog description (above) is »B) 4 3 2
accurate for this course?
2b. Do you believe that the course prerequisites (above) are 5 (4) 3 2
appropriate for this course?
2c. If not, please list any prerequisites you believe are not
appropriate for this course.

III.  Textbook(s) and/or Lab Manuals (if applicable) Evaluations:

3a. In general, do you believe this to be an appropriate
textbook for this course?

3b. Was the organization of the textbook appropriate for this
course?

3c. Was the level of the textbook appropriate for this course?

IV. Computer usage (if applicable) Evaluations:

5a. Was the use of computer well integrated with the course? 3) 1 N/A

5b. Was the computer lab adequately equipped with well- 3 1) | NA
maintained and updated computers?

Zulfi, College of Sciences 2 Mathematics Department




Instructor Course Evaluation Form

5c. Was the computer lab equipped with sufficient number of
computers?

5d. Were the special software packages (MATLAB,

SPSS, C+, FORTRAN, etc) available and accessible?

Se. Was adequate technical support available when needed?

Zulfi, College of Sciences Mathematics Department
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Answer the Following Questions [

Question 1: [ 10 marks]

(1) Define the topology on a set X and find all possible topologies for the set
X ={a,b,c}

Solution:

finition: Let X be a set and let S be a collection of subsets of X satisfying the following three

onditions:

1:0e3,XeS

1 IfG e Sand Gy € S,then Gin Gy € 3 : \
3): If G, € S for every ). € A where A is an arbitrary set, then, ’ b
U{G,:AeA}el

c

n 3 is called a topology for X, the member of S are called 3-open (or simply open) sets and the

8, ={@, X}

3, ={@,{a},{b,c}, X}

3y ={@,{a},{b}, X}

34 ={2,{a}, X}

85 ={@,{a},{b},{a,b}, X}

3, ={@,{a,b}, X}

3 ={@,{b},{a,b}, X}

3g ={{a},{b,c}, X}

3 ={@{a}, (b} {a,b})

3,0 =2, {a,b},{b,c}; X}

S,y =12, {a},{b},{c},{a b}, X}
© 8y, =@, 4a, {BY, fe} a b, (he) e, b X
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(2) Prove that a mapping f of a space X onto another space Y is continuous if and only if

f7iB) < f(B)

foreveryB C Y.
Solution:

Let f be a continuous function and B c B. Then f~1(B) © f~1(B). But f~*(B) is closed
set, then f~1(B) < f~1(B).

Now let f~1(B) c f~1(B), and let B = B, then f~1(B) c f~*(B). But we know that
f~Y(B)  f~1(B). Then f~(B) is closed set and hence f is continuous.

Question 2: [ 10 marks]

(1) Prove that the intersection of two topologies is also topology, but the union of two
topologies is not necessary a topology.

Proof: Let Gy, 8, be two topologies on set X, then to show 3;.n 3, is a topology on X

prove

[T1]: Let Xe$,Xe3 =2Xe3 NG,

and Pel,0e3) =03 nS, \
[T2]: Let G e n3=GeJandGe 3,

and | G edZn3y=GeJand Gy e 3,

Ge 31,6 € 3 =G NG, e 3 (since Jis topology)
Ge3y,G €3 =G NG, e 3, (since 3yis topology)
GnGeS,GNnGeF=2GnG e nS,
{T3]. LﬁtGl 681032 andG2 ESIHSZ thCﬂShOWGl UG2 681082

as G e NSy =G eJand G, €3,
and 6 ednS =G €S andG, €3,
. Ge3,Ge3H=2GuUG el

and G €3,6e3H=2G UG el
Hence GNnGef,GnGe3=GnGeFng,

Then 3; N 3, is topology on X.
IInd pa;:t
Let X ={a,b,c}, then 3, ={X,@,{a} } and 3y ={X,,{b}} are two topologies on X, then
U3y ={X,3,{a},{b}}
Let{a} €3, {b} € Sy = {atu{b} ={a,b} e U3,
' = §; U S, is not topology on X.

T Ll Lailis
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(2) Consider the following subsets of R with the usual topology :

A=]23[, B=]34] and C =[34]
Show that A, B are separated sets and A, C are not separated.

Nustration: Consider the Jollowing subsets of R (with usual topology).
' A=]2,3[,B=]3,4[and C=[3,4]

| T?zeéetsA and B are separated since A = [2,3]and B = [3,4], sothat AnB = Dand AnB=0.
E ytA and C are not separated since ' ’

i ANnC=[2,3]1N[3,4[={3} 2@

Question 3: [ 10 marks]

(1) If A and B are separated subsets of a space X and C € Aand D c B, prove that C
and D are also separated.

s g
Proof: We are given that
| AnB=@andANB=0
Also CcA:(?cZanchB:EcE
It follows from (1) and (2) that
" CAD=@andCnD=02

Hence C and D are separated.
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(2) Show that the space (R, U) and (R, S) are Hausdorff.

;QS lution: Let a, b be any two distinct points of R so thata=#b and}v% -b | =¢. Then '
; : la-¢/3,a+ s/3[énd]b~8/3,b+ e/3[7 - -
;are disjoint U-nhds of 2 and b respectively. o : ! o

so[a—€/3,a+¢e/3[ and [b—e/3,b + £/3 are disjoint S-nhds of 4 and.

._.g,-:-‘:'—-——‘—)'-;f"' e e R

ence (R, U) and (R, S) are both Hausdorff.

Question 4: [ 10 marks]

(1) Let (Y, Ty) be a subspace of a topological space (X,7) and A C Y. Prove that 4 is
T-disconnected if and only if it is Ty-disconnected.

Proof: By theorem (1), tw
v erefore A is the union of two 3-

- d iff they are
o non-empty subsets of Y are J-separate ‘ y !‘
separated sets iff it is the union of two j
J

. 8, -separated. Th
. Y-separated sets. Hence the result.
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(2) Let Y be a subspace of a topological space X and let A c Y. Prove that 4 is compact

relative to X if and only if A is compact relativeto Y.

Proof: Let A be compact relative to X and let {V, : A € A} be a collection of sets, ope

relative to Y, which covers A so that A cu{V, : A € A}. Then there exists G, ope
relative to X, such that V; =Y N G, for every A € A. It then follows that

Acu{G):AeA}

So that {G, : A € A} is an open cover of A relative to X. Since A is compact relative to X
there exists finitely many indices A,... A, such that

Since A c Y, we have

A C Y N [G)"l U G}\z ..... |V G)“"] = (Y M G)"I) U..... | (Y (o] GX,,) [Distributive 1aw]

Since Y nG, =V, (i=12,...,n) we obtain
Ach v.uVy
This show that A is compact relative to Y.

Conversely, let A be compact relative to Y and let {G, : A € A} be a collection of open

subsets of X which cover A so that
Acu{G,:LeA} sl 1)
Since A Y, (1) implies that
AcY n[U{Gy A eN [=U{Y NGy:heAl  [Distributive law]
Since Y N G, is open relative to Y, the collection
(Y NGy :AeA}
is an open cover of A relative to Y. Since A is compact relative to Y, we must have
AcY NG u..uY nG, ) =:(2)
for some choice of finitely many indices, A ,...,A . But (2) implies that
AcGy v..uG

If follows that A is compact relative to X.
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Student Course Evaluation Form

The purpose of this evaluation is to collect instructor feedback for improving this course and
the Mathematics program. Information will also be used for program accreditation
purposes.

L Program Learning Outcomes Evaluations

Course Number/Name | Math 471 Introduction to Semester Second 1434/1435
Topology

Instructor Dr. Abd El-Nasser Ghareeb
Student Name Student ID

The course listed above is designed for students to achieve the following outcomes at a Not At All,
Low, Low- Medium, Medium, Medium-High or High level.

Please mark (or type) High (5), Medium-High (4), Medium (3), Low-Medium (2), Low (1) or Not At
All (0) indicating the level to which you believe, as an instructor, the students have achieved these
outcomes in this course.

Program Learning Outcomes 54(3|2

al. Apply fundamentals and concepts of mathematics.

a2. Apply fundamentals and concepts General sciences and Computer skills.

a3. Realize Social and ethical values.

bl. Read and construct mathematical arguments and proofs.

b2. Apply critical thinking skills to solve problems that can be modeled
mathematically.

cl. Work independently and within a team

c2. Bear responsibility for different situations.

c3. Realize codes of ethics and their importance.

d1. Communicate a depth and breadth of mathematical knowledge, both
orally and in writing.

d2. Ability to Organize, connect and communicate mathematical and
algorithmic ideas.

d3. Critically interpret numerical and graphical data.

el. Use computer and its applications as an office tool




Student Course Evaluation Form

1L Catalog Description ,and Course Prerequisites Evaluations:

Based on your experiences in the course, please respond by circling the most appropriate
number. Circle N/A for items that are not applicable, or if you have no opinion.

Course PMTH 112 + PMTHI127 Circle One (5=Strongly Agree;
Prerequisites: 1=Strongly disagree)
2a. Do you believe that the catalog description (above) is 5 4 3 2
accurate for this course?
2b. Do you believe that the course prerequisites (above) are 5 4 3 2
appropriate for this course?
2c. If not, please list any prerequisites you believe are not
appropriate for this course.

III.  Textbook(s) and/or Lab Manuals (if applicable) Evaluations:

3a. In general, do you believe this to be an appropriate
textbook for this course?

3b. Was the organization of the textbook appropriate for this
course?

3c. Was the level of the textbook appropriate for this course?

IV. Computer usage (if applicable) Evaluations:

4a. Was the use of computer well integrated with the course? N/A
4b. Was the computer lab adequately equipped with well- N/A
maintained and updated computers?
4c¢. Was the computer lab equipped with sufficient number of N/A
computers?
4d. Were the special software packages (MATLAB, 3 2 1 N/A

Zulfi, College of Sciences 2 Mathematics Department




Student Course Evaluation Form

SPSS. C+. FORTRAN. ete) available and accessible?
4e. Was adequate technical support available when needed?

Zulfi, College of Sciences Mathematics Department
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