Knight Foundation School of Computing and Information Sciences Course Title: Principles of Programming Languages                         Date: 01/20/2026 Course Number: COP 4555
Number of Credits: 3

	Subject Area: Foundations
	

	Catalog Description:
A comparative study of several programming languages and paradigms. Emphasis is given to design, evaluation and implementation. Programs are written in a few of the languages. Prerequisite: COP 3530

	Textbook: Concepts Of Programming Languages, Robert W. Sebesta, 12th Edition, Pearson, Jan. 2023, ISBN: 978-9356067417

	References: None

	Prerequisites Courses: COP 3530

	Corequisites Courses: None


Type: Required for CS Major

Prerequisites Topics:

· Familiarity with programming in Java or C++.
· Familiarity with basic techniques of algorithm analysis.
· Familiarity with recursive algorithms.
· Familiarity with linked data structures such as linked lists and binary trees.
· Basic mathematical maturity.

Course Outcomes:
1. Develop programs in a functional programming language [Create]
2. Apply recursive programming techniques within functional programming languages [Apply] 
3. Determine programming-language structure by conducting lexical and syntax analyses [Evaluate]
4. Examine the functions of interpreters by applying natural semantics for imperative, functional, and object-oriented programming languages [Analyze] 
5. Analyze polymorphic type systems including basic type inference [Analyze] 
6. Compare key issues in programming-language design including lexical versus dynamic scoping and static versus dynamic type checking [Analyze] 
7. Use AI-assisted tools to evaluate how language features correspond across various paradigms such as functional, imperative, and object-oriented programming languages [Evaluate]
Relationship between Course Outcomes and Program Outcomes


	BS in CS: Program Outcomes
	Course Outcomes

	a) Demonstrate proficiency in the foundation areas of Computer Science including mathematics, discrete structures, logic and the theory of algorithms
	
3, 4, 5

	b) Demonstrate proficiency in various areas of Computer Science including data structures and algorithms, concepts of programming languages and computer systems.
	
1, 2, 3, 4, 5, 6

	c) Demonstrate proficiency in problem solving and application of software engineering techniques
	1, 2

	d) Demonstrate mastery of at least one modern programming language and proficiency in at least one other.
	
1, 2

	e) Demonstrate understanding of the social and ethical concerns of the practicing computer scientist.
	

	f) Demonstrate the ability to work cooperatively in teams.
	

	g) Demonstrate effective communication skills.
	







Assessment Plan for the Course & how Data in the Course are used to assess Program Outcomes
Student and Instructor Course Outcome Surveys are administered at the conclusion of each offering, and are evaluated as described in the School’s Assessment Plan: https://abet.cs.fiu.edu/csassessment/
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Outline
	Topic
	Number of Lecture Hours
	Outcome

	1. Functional Programming
1.1. Recursion design patterns in functional languages 
1.2. First-class functions, currying 
1.3. Efficiency considerations (avoiding re-computation) 
1.4. Polymorphic types, value restriction 
1.5. Discriminated union types 
1.6. AI-assisted translation between functional and imperative/OOP code 
	16
	1, 2, 5, 7

	2. Lexical & Syntax Analysis
2.1. Lexical analysis 
2.2. General syntax analysis (parsing) 
2.3. Parse trees 
2.4. Ambiguity 
2.5. AI-assisted parsing/structure-preserving translation
	4.5
	3, 7

	3. Programming Language Semantics
3.1. Natural Semantics
3.2. Interpreter construction
3.3. Expressions, commands, declarations 
3.4. Variables, L-values, R-values 
3.5. Environments, stack frames, lifetime, tail recursion
3.6. Semantic correctness across translated paradigms
	12
	2, 4, 6

	4. Types
4.1. Dynamic type checking
4.2. Static type checking
4.3. Type Inference
4.4. AI-assisted tools for type-aware code translation
	5
	5, 7



Tentative Weekly Schedule
	Week
	Topics
	Course Outcome(s)

	1
	Introduction to Programming Language Paradigms Overview of Functional Programming
	6

	2
	Functional Programming Fundamentals Recursion Design Patterns
	1, 2

	3
	First-Class Functions and Higher-Order Functions Currying
	1, 2

	4
	Efficiency in Functional Programs Avoiding Re-computation Tail Recursion
	2

	5
	Polymorphic Types Value Restriction
	5

	6
	Discriminated Union Types AI-Assisted Translation Between Functional and Imperative/OOP Code
	1, 7

	7
	Lexical Analysis Tokens and Scanning
	3

	8
	Syntax Analysis Parsing, Parse Trees, and Ambiguity AI-Assisted Parsing and Structural Translation
	3, 7

	9
	Programming Language Semantics Natural Semantics
	4

	10
	Interpreter Construction Expressions, Commands, and Declarations
	4

	11
	Variables, L-Values, and R-Values Environments and Stack Frames
	4, 6

	12
	Lifetime and Scope Tail Recursion in Semantic Models
	2, 6

	13
	Type Systems Overview Dynamic vs. Static Type Checking
	5, 6

	14
	Type Inference Polymorphic Type Systems
	5

	15
	AI-Assisted Type-Aware Code Translation Cross-Paradigm Feature Comparison (Functional / Imperative / OOP)
	6, 7

	16
	Final Exam
	1—7 



Course Outcomes Emphasized in Laboratory Projects / Assignments
	Outcome
	Number of Weeks

	1
	4

	2
	2

	3
	2

	4
	2

	5
	2

	6
	1



Oral and Written Communication
No significant coverage

	Written Reports
	Oral Presentations

	Number Required
	Approx. Number of pages
	Number Required
	Approx. Time for each

	0
	0
	0
	0



Social and Ethical Implications of Computing Topics
No significant coverage
	Topic
	Class time
	student performance measures

	
	
	



Approximate number of credit hours devoted to fundamental CS topics

	Fundamental CS Area
	Core Hours
	Advanced Hours

	Algorithms:
	
	

	Software Design:
	
	

	Computer Organization and Architecture:
	
	

	Data Structures:
	
	

	Concepts of Programming Languages
	
	3.0



Theoretical Contents
	Topic
	Class time

	Formal semantics
	6 hours

	Polymorphic type systems
	6 hours


Problem Analysis Experiences
1.



Solution Design Experiences
	1.
	Interpreter

	2.
	Type inference




The Coverage of Knowledge Units within Computer Science Body of Knowledge1
	Knowledge Unit
	Topic
	Lecture Hours

	PL3. Introduction to language translation
	2, 3
	6

	PL4. Declarations and types
	1, 4
	6

	PL5. Abstraction mechanisms
	1, 3
	6

	PL6. Functional programming
	1
	6

	PL9. Type systems
	1, 4
	6

	PL10. Programming language semantics
	3
	5

	PF4. Recursion
	1
	5



	Potential Grading Criteria

	Item
	Number
	Points for Each
	Total Points
	Weight(%)

	Quiz
	5
	30
	150
	15%

	Exams
	2
	250
	500
	50%

	Assignment(s)
	5
	70
	350
	35%

	Total
	12
	N/A
	1000
	100%



Sample Grading Scheme  

	Letter 
	Range% 
	Letter 
	Range% 
	Letter 
	Range% 

	A 
	90 or above 
	B 
	80 – 82.99 
	C 
	70 – 72.99 

	A- 
	87 – 89.99 
	B- 
	77 – 79.99 
	D 
	60 – 69.99 

	B+ 
	83 – 86.99 
	C+ 
	73 – 76.99 
	F 
	59.99 or less 


 
Sample Assignment

Part 1 — Write a Functional Program
Write a short functional program (OCaml or Haskell) that:
1. Defines a polymorphic tree type.
2. Implements a recursive function countLeaves : 'a tree -> int.
3. Implements a second function using pattern matching and currying (e.g., mapTree).
Your code must use at least one of:
· Higher-order functions
· Discriminated union types
· Tail recursion (preferred, not required)

Part 2 — AI-Assisted Cross-Paradigm Translation
Using a generative AI tool:
A. Translation Task
Ask the AI to translate your functional program into both:
1. Imperative C++ version using classes or structs
2. Object-oriented Java version using methods and generics
Then:
· Identify two translation inaccuracies in either version (type mismatch, scoping change, semantics deviation).
· Correct each in 2–3 sentences explaining why the AI’s version was wrong.

B. Semantic Comparison
Ask the AI to explain how:
· Pattern matching
· Recursion
· Polymorphic types
map between the three paradigms (functional → imperative → OOP).
Then write your own 5–6 sentence summary comparing semantics and identifying one concept that cannot be directly translated without altering program meaning.

Part 3 — Brief Syntax/Type Analysis
Choose one function from your original program and:
· Provide its formal type (Hindley–Milner style).
· Give a short derivation (3–4 lines) showing how types propagate.
· Ask an AI tool to verify your derivation and describe one limitation of using AI for type inference.

Part 4 — Responsible-Use Reflection
In 5–7 sentences, explain:
· When AI was helpful
· How you validated correctness
· How semantics can be inadvertently changed by AI
· Why manual reasoning about scope, types, and evaluation order remains essential

Sample Rubric
1. Functional Program — 25 pts
	Grading Item
	Complete (Full Credit)
	Partial Credit
	No Credit

	Correct functional code (types, recursion, pattern matching) – 15 pts
	Compiles; fully correct
	Minor mistakes
	Incorrect or incomplete

	Polymorphism + higher-order or currying – 5 pts
	Used appropriately
	Weak or partial use
	Missing

	Code clarity – 5 pts
	Readable, well commented
	Minimal comments
	Unclear



2. AI-Assisted Cross-Paradigm Translation (CLO 7) — 35 pts
	Grading Item
	Complete
	Partial
	No Credit

	AI translations into C++ and Java – 10 pts
	Both complete
	One incomplete
	Missing

	Identification & correction of  ≥2 AI inaccuracies – 15 pts
	Accurate, well explained
	Only one or weak explanation
	None provided

	Semantic comparison summary – 10 pts
	Clear, insightful
	Surface-level
	Missing



3. Type / Syntax Analysis — 20 pts
	Grading Item
	Complete
	Partial
	No Credit

	Formal type + short derivation – 10 pts
	Correct and coherent
	Some errors
	Incorrect or missing

	AI verification + limitation identified – 10 pts
	Thoughtful evaluation
	Shallow comment
	Missing



4. Responsible-Use Reflection — 15 pts
	Grading Item
	Complete
	Partial
	No Credit

	5–7 sentence reflection
	Discusses validation, risks, and insights
	Too short or superficial
	Missing



5. Organization & Completeness — 5 pts
	Grading Item
	Complete
	Partial
	No Credit

	Report clarity and structure
	Well organized
	Minor issues
	Hard to read






































[bookmark: _bookmark0]1See https://www.acm.org/binaries/content/assets/education/cs2013_web_final.pdf for a description of Computer Science Knowledge units
