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COURSE NUMBER: PHIL 2250	6/20/2025
COURSE TITLE: Symbolic Logic

INSTRUCTOR:	CONTACT:
CREDITS: 3	CLASS HOURS PER WEEK: 3	PREREQUISITES: MATH 1075 and
Placement into ENGL 1100

DESCRIPTION OF COURSE
This course offers a presentation of deductive logic focused on propositional logic, natural deduction and predicate logic. Symbolic Logic develops in greater detail the principles of deductive logic covered in PHIL 1150. This course meets elective requirements in the Associate of Arts and Associate of Science Degree programs and distributive transfer requirements in philosophy, humanities, and in some cases, mathematics and sciences. Check with academic advisor.
[bookmark: COURSE_STUDENT_LEARNING_OUTCOMES]COURSE STUDENT LEARNING OUTCOMES
After successful completion of PHIL 2250 students will be able to:

· Recall and explain the nature and scope of symbolic logic and the basic concepts of deduction.

· Use the five sentential operators of symbolic logic and their truth tables to solve problems of increasing complexity.
· Memorize and use the eight basic inference rules to solve problems of increasing complexity.

· Use the replacement rules to solve problems and construct proofs of increasing complexity.

· Use conditional and indirect proof to solve problems of increasing complexity.

· Explain and effectively use the symbols, methods, and rules of monadic predicate logic.

[bookmark: OUTCOMES_BASED_ASSESSMENT_OF_STUDENT_LEA]OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
Columbus State Community College's Institutional Learning Goals are an integral part of the curriculum and central to the mission of the college. For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
ILG 1 Critical Thinking
ILG 6 Communication Competence ILG 7 Cultural and Social Awareness

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.
[bookmark: COURSE_MATERIALS_REQUIRED]COURSE MATERIALS REQUIRED
None

[bookmark: TEXTBOOK(S),_MANUALS,_REFERENCES,_AND_OT]TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
Virginia Klenk. Understanding Symbolic Logic, 5th ed.

[bookmark: GENERAL_INSTRUCTIONAL_METHODS]GENERAL INSTRUCTIONAL METHODS
Lecture Discussion Group work
[bookmark: STANDARDS_AND_METHODS_FOR_EVALUATION]STANDARDS AND METHODS FOR EVALUATION
1. Assignments, quizzes and in-class activities (75 points)
2. Midterm exam 1 (50)
3. Midterm exam 2 (50)
4. Midterm exam 3 (50)
5. Final exam (75)

[bookmark: GRADING_SCALE]GRADING SCALE
90-100 = A
80-89 = B
70-79 = C
60-69 = D
59 and below = E/EN

[bookmark: SPECIAL_COURSE_REQUIREMENTS]SPECIAL COURSE REQUIREMENTS
None
COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at https://www.cscc.edu/academics/syllabus.shtml or on the College website Quick Links “Standard Syllabus Statement: Student Resources, Rights, and Responsibilities”.

UNITS OF INSTRUCTION
Week 1
Unit of Instruction 1: Introduction to Logic
· Student Learning Outcomes: After completing this unit, students will be able to:
· Remember, define, and differentiate basic concepts of deduction: form, truth, validity, soundness.
· Distinguish between induction and deduction and recognize the presence of deductive reasoning.
· Explain the nature and scope of symbolic logic.
· Assigned Reading: Klenk, Chapter 1
· Assessment Methods: Quizzes, assignments, in-class activities, exams

Week 2
Unit of Instruction: 2: The Structure of Sentential Logic
· Student Learning Outcomes: After successful completion of this unit, students will be able to:
· Remember, identify, and use five sentential operators
· Identify propositions in English using the five operators
· Learn symbolic forms for both simple and compound propositions using the five sentential operators.
· Assigned Reading: Klenk, Chapter 2
· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 3
· Unit of Instruction: 3: Computing Truth Values
· Student Learning Outcomes: After completing this unit, students will be able to:
· Memorize and use truth tables for the five operators
· Compute truth values for compound propositions of various degrees of complexity
· Distinguish between truth-functional and non-truth functional operators.
· Assigned Reading: Klenk, Chapter 3
· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 4
· Unit of Instruction: 4: Symbolizing English Sentences

· Student Learning Outcomes: After completing this unit, students will be able to:
· Identify the simple components of compound sentences
· Differentiate non-truth functional compounds, which cannot be differentiated, and truth-functional compounds, which can be
· Recognize English words and phrases associated with and symbolized by five sentential operators
· Symbolize multiply compound sentences.
· Assigned Reading: Klenk, Chapter 4
· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 5
· Unit of Instruction: 5: Truth Tables for Testing Validity
· Student Learning Outcomes: After completing this unit, students will be able to:
· Construct base columns for truth tables
· Test argument forms for validity using the truth table method
· Recall definitions for argument form and related definitions
· Use partial and short truth table methods
· Explain the decision procedure and the three factors that make it possible in sentential logic.
· Assigned Reading: Klenk, Chapter 5
· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 6
· Unit of Instruction: 6: Further Applications of the Truth Table Method
· Student Learning Outcomes: After successful completion of this unit, students will be able to
· Memorize definitions of tautology, contradiction, and contingency
· Use the truth table method to determine the logical status of single statement forms
· Remember the definitions of consistency, logical implication and logical equivalence and the relation between the last two
· Use the truth table method to determine whether two or more statement forms are logically equivalent or whether one logically implies another, and to determine whether a set of statement forms is consistent
· Remember four different kinds of truth table problems and the concepts applicable to each
· List several relationships between various truth table concepts.
· Assigned Reading: Klenk, Chapter 6
· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 7
· Unit of Instruction: 7: The Proof Method: Eight Basic Inference Rules
Student Learning Outcomes: After successful completion of this unit, students will be able to:
· Differentiate and define forms and substitution instances.
· Determine whether a statement is or is not a substitution instance of a given form.
· Write out the symbolic forms of the inference rules and explain them in their own words.

· Identify correct applications (substitution instances) of the rules and recognize incorrect applications.
· Given a derivation, supply the justification for each step.
· State and apply the following definitions: justified step, derivation, proof.
· Given a set of premises and a conclusion, construct a short proof.
· Plot proof strategies, such as the method of “working backwards.”
· Assigned Reading: Klenk, Chapter 7
· Assessment Methods: Quizzes, assignments, in-class activities, exams

Week 8
· Unit of Instruction: 8: Replacement Rules
· Student Learning Outcomes: After completing this unit, students will be able to:
· Memorize the symbolic forms of the rules.
· Explain the difference in structure and usage between the replacement rules and the rules learned in Unit 7.
· Identify correct applications of the rules and recognize incorrect applications.
· Given a derivation that uses both the basic rules and the replacement rules, supply the justification for each step.
· Given a set of premises and a conclusion, construct a short proof using both the basic rules and the replacement rules.
· Assigned Reading: Klenk, Chapter 8
· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 9
· Unit of Instruction: 9: Conditional Proof and Indirect Proof
· Student Learning Outcomes: After successful completion of this unit, students will be able to:
· Explain the rules of conditional proof and indirect proof
· Recognize the rules that apply to conditional proof and indirect proof.
· Use conditional proof and indirect proof to construct proofs.
· Define theorem and construct proofs of theorems.
· Memorize new definitions of justified step and proof.
· Demonstrate that an argument is invalid.
· Assigned Reading: Klenk, Chapter 9
· Assessment Methods: Quizzes, assignments, in-class activities, exams

Week 10
· Unit of Instruction: 10: Singular Sentences
· Student Learning Outcomes: After completing this unit, students will be able to:
· Define and give examples of each of the following concepts: name, individual constant, singular sentence, individual variable, propositional function.
· Identify and symbolize the propositional function (or functions) of any given singular sentence and symbolize the singular sentence.
· Assigned Reading: Klenk, Chapter 10
· Assessment Methods: Quizzes, assignments, in-class activities, exams

Week 11
· Unit of Instruction: 11: Quantifiers
· Student Learning Outcomes: After completing this unit, students will be able to:
· Remember the meanings and symbolism for the universal and existential quantifiers.
· Distinguish between singular sentences, simple quantified sentences, and propositional functions.
· Define free variables, bound variables, and scope of a quantifier.
· Identify English phrases for and relations between negated quantifiers.
· Identify and symbolize simple quantified sentences and their negations.
· Assigned Reading: Klenk, Chapter 11
· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 12
· Unit of Instruction: 12: Categorical Propositions
· Student Learning Outcomes: After completing this unit, students will be able to:
· Define categorical proposition and the four types of categorical propositions.
· Explain the relationships between sets, properties, and individuals.
· Diagram all four types of categorical propositions using Venn diagrams.
· Identify the quantifier logic symbolizations for the four types of categorical propositions.
· Derive the categorical negation equivalences from the simple quantifier negation equivalences.
· Symbolize English sentences that have the form of categorical propositions or their negations.
· Assigned Reading: Klenk, Chapter 12
· Assessment Methods: Quizzes, assignments, in-class activities, exams

Week 13
· Unit of Instruction: 13: Complex Subjects and Predicates
· Student Learning Outcomes: After completing this unit, students will be able to:
· Symbolize sentences that are of categorical form but have complex subjects or predicates.
· Recognize equivalent symbolizations of the English sentences.
· Assigned Reading: Klenk, Chapter 13
· Assessment Methods: Quizzes, assignments, in-class activities, exams

Week 14
· Unit of Instruction: 14: Quantifier Form and Truth-Functional Compounds of Quantifier Statements
· Student Learning Outcomes: After completing this unit, students will be able to:
· Define quantifier formula and scope of a quantifier
· Distinguish between quantifier statements and truth-functional compounds of quantifier statements and identify the overall form of a statement.
· Given a variety of quantifier statements, symbolize the statements and their truth-functional compounds.
· Assigned Reading: Klenk, Chapter 14

· Assessment Methods: Quizzes, assignments, in-class activities, exams
Week 15
· Unit of Instruction: Proofs in Predicate Logic
· Student Learning Outcomes: After completing this unit, students will be able to:
· List the four quantifier rules with all necessary restrictions.
· Explain why the restrictions are necessary.
· Construct proofs of arguments containing just quantifier statements or their negations.
· Construct proofs of arguments containing truth-functional compounds of quantifier statements.
· Construct proofs of theorems in predicate logic.
· Assigned Reading: Klenk, Chapter 15
· Assessment Methods: Quizzes, assignments, in-class activities, exams
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