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INSTITUTIONAL POLICIES
Vision Quality and relevant education for its clientele to be globally competitive, culture sensitive and morally responsive human resources for sustalnable development.

Help accelerate socio-economic development™:, promote harmony among the diverse cultures*z and Improve quality of lifeM? through Instructlon, research, extension and

resource generatlon in Southern Philippines.
Core Values | G-Goodness, R-Responsiveness, E-Excellence, A-Assertion of Right an ruth
The University of Southern Mindanao, as a premier university, Is co to provide quallity Instruction, research development and extenslon services and resource
generation that exceed stakeholders' expectations through the maflagegfent of continual Improvement efforts on the following Initlatlves.
1. Establish key result areas and performance Indicators agoss andated functions;

Misslon

+ Implement quality educatlonal programs;

2
USM Quality 3. Guarantee competent educational service provlders-Y
Pollcy 4. Spearhead need-based research outputs for com ation, publication, patenting, and develop technologles for food security, climate change mitigation and

Statement Improvement In the quality of life;
5. Facllitate transfer of technologies generate search to the community for sustalnable development;
6. Strengthen relationship with stakeholder&
7. Sustaln good governance and culture, sengitivity; and
8. Comply with customer, regulatory an%ry requirements. ; ,
1.The College of Sclence and Mathematics 0 Iversity of Southern Mindanao Is committed to the comprehensive preparation of the next generation of scientlsts and

mathematiclans In this part of the country.
2.The College supplies a condition in w@culty can advance and support high-quality research programs in which students can collaborate and contribute to new

Goals ofthe | knowledge that Improves quality of |
College 3.The College asplres to be the ce cellence In Science and Mathematics In order to serve diverse students, preparing them for thelr future careers In lIne with the

vislon and mission of the Univers

4.The College serves the comn@nd the Industry as an Impartial source of quality graduates In Sclence and Mathematics that provides education, literacy, Innovation and
solution generation to challenges. :

The Department of Mathematics and Statistics aims to: 1. produce students with mastery In the core areas of mathematics and statistics, Including algebra, analysls, and
Department | geometry; 2. develop students’ skills In pattern recognition, generalization, abstractlon, critical analysis, synthesis, problem-solving and rigorous argument; 3. express an
Objectives enhanced perception of the vitallty and importance of mathematics In the modern world Including inter-relationships within math and Its connection to other disciplines;and
4. develop students' skills in creating and evaluating mathematical conjectures and arguments, and in validating their own mathematical thinking.

oruse Is strictly prohit d except with permission from USM.
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PROGRAM INFORMATION
Degree ORRes. No. 24, s
Proggram Bachelor of Science in Applied Mathematics g:fee?egmo 48 serles of 2017 BOR Approval :ozo es. NO. 24,
: SE DETAILS
Course Title Fundamental Concepts in Mathematics
Course Number Math a1ad Currlculum Component Major subject
Credit (--Unit) 3 Units LECTURE (Unlt-Hour 3 Units - 3 Hours LABORATORY (Unit-Hours) o Units - o Hours
Prerequisites None | Co-requisites None Year Level/Semester Offered | ast - Second Semester
This course covers sets, principles of loglc, meth of, relatlons, functlons, Integers, binary operations, complex numbers, matrices and matrix operations, and an
Course Description
Introduction to mathematical systems
Faculty In charge Leonard M. Paleta, PhD
Consultation Hours Contact Information
RAM EDUCATIONAL OBJECTIVES (PEO) MISSION
In 3-5years, the BS Applled Mathematics graduat shall: Ma Ma M3
PEO1 | Provide leadership In varlous developm rams both public and private v
| PEO2 | Equip with technlcal, conceptual and alresource skills v v
| PEO 3 | Pursue entrepreneurial activities v v
| PEO4 | Able to adapt to diverse culture v
v v

| PEO5 | Pursue advanced studies In emerging related flelds
NOTE: The PEO’s are based on the professional, industry, local, national and International needs and requirements of the program Identified through consultation with constituents and stakeholders.

/
This document is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any di b duction or use Is strictly prohibited except with permission from USM.
(4 COPY Only documents with standard slgnmrlu of USM are considered officlal.
y USM-EDU-Fos5-Rev4.2020.2.18

= T =



Rowel Madio
New Stamp


UNIVERSITY OF SOUTHERN MINDANAO

i Rev. No. o Page 4 of 20

Course Number | Math 212d Course Title Fundamental Concepts of Mathematics ;
N|m| & w0 © |
PROGRAM OUTCOMES (PO) ..5, 8|8|d|8 § § 3 é‘ 3| 1
Upon graduation, the University of Southern Mindanao BS Applied Mathematics students must be able to: Sl e e
a) Articulate and discuss the latest development In the specific field of practice. vl
b) Effectively communicate orally and In writing using both Engfish and Fllipino. Al v
¢) Work effectively and Independently In multidisciplinary and multi-cultural teams. i
d) Actin recognition of rofesslonal, soclal and ethical res onsibility, v
e) Preserve and promote "Fillpino historlcal and cultural heritage", v
f) _Particpate in the generatlon of new knowledge in research and developme‘n@cts. ‘
g.) Articulate the rootedness of education in philosophical, soclocultural, hlsgyand psychological and political context. v
h.) Demonstrate mastery of subject matter/disc| line, ] : y
l.) _Facliitate learning using wide range of teaching methodologies and g&Me Y modes appropriate to specific learners and their environment. vi¥
J:) _Develop innovative curricula, instructional plans, teaching approach® 3/1d resources for diverse learners. v v
K.) Apply skills In the development and utilization of ICT to promotelauk , relevant and sustainable educational practices v
l.) Demonstrate a varlety of thinking skills In plannin 9, monitorip,ass®ssing and reporting learning processes and outcomes. 14
m.) Practice professional and ethical teaching standards sensitivio the loca , hational and global realitles. v v
n.) Pursue lifelong learning for personal and professional groM@tMTough varied experlentlal and fleld based opportunities v
0.) Exhibit competence In mathematical concepts and prof€atges v
p.) Exhiblt proficiency In relating mathematics to other gurMawtar areas v
q.) Gain mastery In the cores areas of mathematics: al@ebrll analysis, and eometry. v
[r.)  Demonstrate skills In pattern recognition, general&Ion, abstraction, critical analysis, synthasls, problem-solvlﬂg_@d rigorous argument. v
Ls ) Develop an enhanced perception of the vitalit ahg Importance of mathematics In the modern world Including Inter-relationships within math and v
" _Its connectlon to other disciplines. : a
t.) Appreciate the concept and role of proof an oning and demonstrate knowledge in reading and writing mathematical proofs. v
u.) Make and evaluate mathematical conjectures and arguments and validate thelr own mathematical thinking. v
[ v.) |Communicate mathematical ideas orally and in writing using clear and precise language.,

NOTE: Minimum PO’s shall come from the PSG/CMO of the program If applicable. Other additional PO’s may come from consultations with constituents and stakeholders,
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COURSE OUTCOMES (CO) §2§§§§§222§2§222292§8§8§§§
Upon passing this course, the students must be able to: Course Alignment to Program Outcomes | | |E|E|E|E|E|D|I| |D|E|E|E|E|E|I|I|D|D|DIE|E
CO1 | Define and discuss the Ideas of sets and its operations.lllustrate using Venn diagrams. l|E|E(E|E|I(D|I|D|E|E|E|E[E|I|I|D|D|D|E|E
CO2 |Discuss the concepts of logic,logical equivalences, its valldity and constructin tables | |E|E|E(E|E(E|E|E|E|E|E|E|E|I|IDID|D|E|E

Understanding proofs and constructing logical proofs like direct and Indire ,proof by cases Ele

o3 and counterexample, and Proof by Mathematical Induction % HEETISIEEE i M i A o b o i
CO4 |Discuss and evaluate concepts about relatlons, functions, Integers and bMperatlons. [{E|I|I|E|E|E|DD|D|E|E|E(E|I|I|D|DID|E|E

* Level (follow the legend used In the most relevant PSG/CMO)
[1] = Introductory. This Introduces the student to the Program Outcome

(PO).

S

[E]= Enablh@ enables the student to attaln the Program Outcome

Program Outcome (PO)

[D] = Demonstrative. This demonstrates the student's attalnment of the

Intended Learmmag Outcomes,

(e

By the end of the leamimg expenence

Aot st be able o

Ahaned

oy ( ()

[hrie aause Contlonl

[rame (Topis)

COURSE LEARNING PLAN

Feaching & Learmmeg Actiities (T1A)

Feachimg Activitie

5 Learmngg

Aclivilies,

L carming

Materiale,

‘.1;.|(1n',|wl| 2o achn

}5

1.1 Explaln the vision, mission, = Orlentation Reading; Computer; Recitation (1]
UQPS of the Unlversity WNiversity Policles as well as | Lecture/Discussion Assignment | Chalkboard
1.2 Explain the goals and objectives r ading System
of the college. 2’ Discussion on PEO, SO and
1.3 Explain the Program Educational co
ObJectives, Students Outcomes,
and Course Outcomes.
1.1 Write and define the given sets 2 | Setsand Elements Lecture/Video Discussion Chalkboard/ Assignments [21[31[4](51[6][71(8]
using rosters and\or abstraction e Baslc definitions and notatlons | Presentation/addressing Boardwork | Whiteboard Quizzes
methods CO1 o Rosters and set-builder notations |  students questions Seat work Book\PDF Exams
1.2 Application of writing the given e Famous sets oo "’d“l’;:’g;;:"“ Group Reporting | pyoiector Reflective paper
sets I.e Real numbers using o Abstraction Myog-:r';’M‘g;f;/ Task Laptop/PC USM VLE Exercises

(DD
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UNIVERSITY OF SOUTHERN MINDANAO
Course Number | Math 222d Course Title Fundamental Concepts of Mathematics Rev. No. o Poge 6 ofad
Interval notation e Power set Instructional
1.3 Determine and list the power set e Cardinality of a finite set and Module
and cardinality of finite sets Infinite set
1.1 Define equallty and subsets and Set Operations Lecture/Video Discussion | Chalkboard/ Assignments | [2][31[4(5][61[71(8]
learn how to prove them e Subsets and Equality Presentation/addressing|  Boardwork | \Whiteboard Quizzes
1.2 Familiarity of union,Intersection, e Union and Intersection students questions Seat work Book\PDF Exams
set-difference, complements of ¢ Complements and Set Differencegeg20m video conference Group Reporting | projector Reflective paper
sets; sketch using Venn Diagrams e Carteslan Product of two sets Module UsM VLhE/ ¢ | Laptop/PC | USMVLEExercises
1.3 Construct and understand CO1 34 |° Algebra of set operations MyOpenMath Tas Eretianal
Carteslan product of two sets ¢ |mportant propertles of set Module
1.4 Mastery of order of operation of operations V
sets V
1.5 Famillarity and prove the algebra
of set operations O
1.1 Famlllarize Venn Dlagrams Venn Diagra %Morgnn's Lecture/Video Discusslon Chalkboard/ Assignments [2][3][41[5][61[71(8]
1.2 Draw and Interpret Venn Laws K Presentation/addressing|  Board work | Whiteboard Quizzes
dlagrams ¢ ConstryctiaVenn Diagrams students questions Seat work Book\PDF Exams
1.3 Learn how to construct Venn o OperatiOngon sets using Venn | Zoom video conference Group Reporting | pygjactor Reflective paper
Dlagrams Dla Moduw USM VLE/ L USM VLE Exerci
MyOpenMath Task aptop/PC Yercines
1.4 Explore De Morgan'’s Law and e ce classes Instructional
Illustrate It visually using Venn COa1 5 [ Yprensiaw Module
Dlagrams
1.5 lllustrating the operations on sets
using Venn Diagrams
1.6
1.7 Draw Venn dlagrams illustrating
sets within and families of sets
1.1 Identlfy If a sentence Is a Principles of Logic Lecture/ Discussion Chalkboard/ Quizzes [21[3](41[51(61[71(8]
proposition or not * Statement\Propositions, Logical | Video Presentation Boardwork | Whiteboard Exams
1.2 Provide the truth value of a connectives Zoom Vfd‘-’z"'c’lfe‘l'em Seat work Book Seatworks
proposition . ICon;nplound stéatements and Oduie GTOZI; S‘iﬁﬁ_’/tfng PDF Reports/
1.3 Show that a glven stringis a 6- 0gical Operators Workbook Reflective paper
propositional form CO2 7ol Validity and Truth tables My Opermtath faies Projector USM VLE Exfrciges

This d Is 3 sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any disclosire, unauthorized reproduction or use s strictly prohibited except with permission from USM.
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1.4 Translate the given propositional Laptop/PC
form Into words and vice versa : (I;r:ap':;'tlor: Al
1.5 Clonstruct the| truth| table of the o Interpreting propositional forms
given propositional form.
1.2 Constructing truth tables for Validity and Truth Tables Lecture/Video Discussion | Chalkboard/ Assignments [21[31(4](51[61(71(8]
conjunction, o Truth tables for conjunction, | Presentation/addressing |  Board work | Whiteboard Quizzes
disjunction,negation, Implication disjunction,negation, implication |  students questions Seat work Book\PDF Exams
and bi-conditional propositions COa 8 and bi-conditional propositions m video conference Group Reporting Projector Reflective paper
1.2 Constructing truth tables for o Tautologles and Contradictio Module USM VLE/ Laptop/PC USM VLE Exercises
Tautologles and Contradiction o Inverse, Converse and WycomMed T Instructional
Contrapositive and thelr Module
relationship :
All ILOs covered in Midterm g I 2 M EXAMINATION ;
Methods of Proof Lecture/Video Discusslon Chalkboard/ Assignments [2][31(4][51[6](71(8]
1.1 Famlliarity of proof methods and o Direct Proof Presentatlon/addressing Board work Whiteboard Quizzes
clte a basic example ¢ Indirect Proo students questions Seat work Book\PDF Exams
1.2 Prove using different methods of o Using casegfygro Zoom video conference Group Reporting Projector Reflective paper
proof ¢ Proof by (yptePexample Module y OUS%VﬁhE/T ks Laptop/PC [ USMVLE Exercises
1.3 Write a paragraph of proofs for a co 10-11 |* Princ athematical lyOpenMath Tas IFetsoetional
glven proposition 3 Ind Module
1.4 Determine the steps and
techniques In proving direct or 0
Indirect methods
1.5 Determine the steps In proving by
Mathematical induction
1.1 Define a relation and glve basic elations Lecture/Video Discussion Chalkboard/ Assignments [2](31[41[5]6](71(8]
examples e Definition Presentatlon/addressing Board work Whiteboard Quizzes
1.2 Famlliarize equivalence relations ¢ Equivalence Relations ;Z‘;gfv';'::a‘zgz;:w”: Seatwork | Book\PDF Exams
1.3 Glve examples of equivalence o4 ¢ Equivalence classes and Modu;:m Gn °Z§SevpL‘Z_7'"9 Projector Reflective paper
classes and partitioning 12-13 | Partitioning MyOpenMath Tasks | LAPOP/PC [ USM VLE Exercises
1.4 Define partlal ordering and give * Partlal Ordering 7P Instructional
basic examples Module
1.1 Define what Is a function Functions Lecture/Video Discussion Chalkboard/ Assignments [21[3114]1[5]61(71(8]
1.2 Famlliarlaze and differentiate the e Injection, Surjection, Bilection | Presentation/addressing|  Board work
This document is a sole property of UNIVERSITY OF SOUTHERN MIND?”NMAO.Ariych‘Iown, unautharized or use 1ssrictly prohibited exceptwith permission from USM.
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types of funct
surjectiion and°l;‘|j'e'::':|e°|:]ectlon, ® One to one correspondence students questions Seat work Whiteboard Quizzes
1.3 Givena function, determine Its & Imag inusiss ntae i wdelowmc,iferm Oy |BowrDE =
Images, Inverse images ran * Range, Domaln and Co-domaln paue UsMvey s | Projector Reflective paper
domain and co-g omaln' ge, * Counting Princlples MyOpenMath Tas Laptop/PC | USM VLE Exercises
1.4 Glve the requirements fors CO4 |[24-25 |® Countableand uncountable sets Instructional
function to be a one to one Module
correspondence
1.2 Define what Is an Integer Integers cture/Video Discussion | Chalkboard/ Assignments | [2][3][4][5][61[71(8]
1.2 Define divisibility of an Integers * Divislbliity resentation/addressing |  Boardwork | Whiteboard Qulzzes
1.3 Mastery on divislon and 16 |® Division Algorithm, Eucnde@ students questions Seatwork | Book\PDF Exams
Euclidean Algorithms CO4 Algorithm Zoom video conference Group Reporting Projector Reflective paper
1.4 State and prove the Fundamental ¢ Fundamental Theoreg of Module USM VLE/ Laptop/PC | USM VLE Exerclses
Theorem of Arithmetic Arithmetic V s i sl e s et
e Module
1.1 Define a binary operation an Binary Operat! Lecture/Video Discussion Chalkboard/ Assignments [2][3][41(51(6][71[8]
modular operatlons.Glve basic ¢ Definition Presentatlon/addressing |  Board work | Whiteboard Quizzes
examples ® Modular gerdNons students questions Seat work Book\PDF Exams
1.2 Deflne a matrix and glve basic a7 |* Opera Matrices 200m video conference Group Reporting | p,q ector Reflective paper
examples * Ope n Complex Numbers Hodua LML ﬂaptop/pc i Exdicin
1.3 Define a complex CO4 MyOpenMath Tasks iGHtruetians)
number.lllustrate it In the xy- Modul
plane and glve basic example 0 oau'e
1.4 Famlllarity of basic operations of
matrices and complex numbers
All ILOs covered in the Course 1 FINAL EXAMINATION

* any interaction, course, program, or other experience in which learning takes place (https://www.edglossary.orq/learning-

experience/)

Textbook/References

[1] USM Student Manual
[2] Chartrand, Polemeni and Zhang. 2013.Mathematical Proofs: A transition to advanced mathematics, 3 Ed, Pearson,USA.
[3] Gerstein,Garry .2012. Introduction to Mathematical Structures and Proofs,2nd ed. Springer,USA
[4] Kurtz, David C. 2992. Foundation of Abstract Mathematics. Mcgraw-Hill College, USA.
] Morash, Ronald P.2010. Bridge to Abstract Mathematics. Random House, Inc. New York.
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[6] O'Leary,

Mi
[7] Rotman, os(;:?-xejl L; 2016. A First Course |n Mathematical Logic and Set Theory
[€] Sundstorm Ted ;°2°O7MJourney to Mathematics. Dover Publications,Inc.NY,USA.
1 1€d. 2020, Mathematical Reasoning-Writing and Proof. Grand Valley State University.(https://LibreTexts.org)

: Life-long Learning Opportunity
logical reasoning and Judiclous declslon making In dally lives, Apply the principles of loglc to tell sound from unsound reasoning in everyday discourse, and apply
processes, tools and technologles In the solution #varlhus conceptual or real-world problems.

Apply loglc and set theory In dally discourse,
appropriate set theoret|c concepts, thinking

Course Evaluation

CO 1: Define and discuss the Ideas of sets and its operations.lllustrate (o 228/Assignments/Others g o 90% of the class obtalned a satisfactory
using Venn dlagrams. xam 42 rating
CO a: Discuss the concepts of loglc,loglcal equivalences, its valldi M.}:’r’;”(’:::"“m"“"’c’th"’ :g o 90% of the class obtained a satlsfactory
and constructing truth tables rating
CO3: Understanding proofs and constructing logical proofs like dhggt | QuizzesjAssignments/Others 60
and indirect proofs, proof by cases and counterexampl({ ar} Major Exam 40 6o 9096 of the class obtalned a satisfactory
rating
Proof by Mathematical Induction
CO 4: Discuss and evaluate concepts about relatlons, f @, Lt/ Assgnments/Others % - 9% of the class obtalned a satisfactory
Integers and binary operations. rating
This document is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any discl ), horized reproduction or use Is strictly prohibited except with lsslon from USM.
dard si of USMare c official ;
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Tidtel'm Grade Grading System
Quizzes-eenmaeucaannnnn .

Assignments/Others-........... 40% Final Grade

Mldtgerm Exa{n i 5 ; 3232 50% Midterm Grade+50% Final Term Grade

Final Term Grade

Quizzes/Summative Exams 4o% ::;:Ing Grade
Assignments/Others 30%
Final Exam- 30%
Classroom Policles
1. Come to class prepared for recitation, class discusslons, or unannoun es always. Demonstrate personal responsibllity by obtaining notes and finding out any Instructlons/important

announcements given on the class period missed,

2. Absence Is not a right, nor a privilege. The Unliversity Code on absice ®nd tardiness applies. 20% of the total class hours means you are DROPPED from the course. Absences can be
excused only after presenting officlal documents.

3. All submisslons must be your original work. Cite sources prop&glarlsm and any form of academic cheating get a corresponding grade of 5.0 (Falled) and can be grounds for suspension

or expulsion.
4. During online class, students are expected to: 0
a. Show up on a scheduled time and walt to be admiftedénto the class.
b. Be always respectful. If your video Is on, avold stures or Inappropriate language.
c. Stay on mute. Click a ralse hand button If yo questlon or something to share.
d. Stayfocused and on task so you don't miss g the speaker says.
e. Class participation Is highly encouraged.
5. Consultation: You can approach your class mayor for your concerns so he/she will relay them once to your professor
6. All Information and queries regarding our class will be posted In our officlal group chat or facebook group. Refraln from posting unrelated topics in these platforms as these will take up space
In the messenger box and will make It difficult to backread important messages.
7. Observe proper decorum when sending messages to your professors.
8. Avold sending messages online outside office hours or during evening.
9. All submissions must be in USM VLE. Submissions made outside VLE will not be accepted.

- This document is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any discl ¥ ized duction or use Is strictly prohibited except with permission from USM.
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