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CAP 4830
Fundamentals of Modeling & Simulations

Course Time Zone | Eastern Time (ET). Course due dates are according to this time zone.

Professor Information


Course Prerequisites
Course prerequisites, if any, are listed below.

Prerequisite: (COP 3530 or COP 3538) and (STA 3033 or STA 3193 or STA 3163 or STA 3111 or STA 2023 or STA 4322)

Course Description and Purpose
Introduction to discrete-event systems, a survey of modeling tools, mathematical & statistical modeling, role of random numbers, verification & validation, and applications. Prerequisite: (COP 3530 or COP 3538) and (STA 3033 or STA 3193 or STA 3163 or STA 3111 or STA 2023 or STA 4322)


Textbook and Course Materials

DISCRETE-EVENT SYSTEM SIMULATION (PB)
Required/Recommended: Recommended
Authors: Jerry Banks Publisher: PEARSON Publication Date: June 26, 2009 Copyright Date: June 2009 ISBN 10: 0136062121
ISBN 13: 9780136062127

Panther Book Pack

The Panther Book Pack rental program provides your required print and digital course materials at a flat rate of $20 per undergraduate credit hour. When you registered for your classes this session, you were notified via email of the required course materials that are included in the Panther Book Pack.
Make sure to review the pricing for all materials across your classes this semester and compare the cost to the Panther Book Pack flat rate. If the Panther Book Pack is not your best option, you may opt out up to three days after the add/drop deadline. The deadline to opt back into the Panther Book Pack is also three days after the add/drop deadline.
If you do not opt out of the Panther Book Pack rental program, you will be charged $20 per undergraduate credit hour for which you are registered and the course materials will

be reserved in your name. For more details and to learn how to access your course materials, visit onestop.fiu.edu/bookpack.

Student Learning Outcomes/Objectives
Student learning outcomes allow faculty to assess the level of proficiency in content knowledge and skills that their students acquire in a course.
If the objective meets a special designation, you will see the code after the objective: University Core Curriculum: UCC
Gordon Rule Writing: GRW Global Learning: GL
Civic Literacy: CL

1. State the history, advantages, and disadvantages of simulations. [Remember]
2. Utilize a variety of simulation environments and tools [Apply]
3. Explain discrete-event simulation model concepts. [Understand]
4. Summarize statistical models and discrete distributions. [Understand]
5. Use random number generation effectively. [Apply]
6. Model inputs through parameter estimation. [Analyze]
7. Verify simulation models [Evaluate]
8. Validate simulation models [Evaluate]
9. Document simulation models [Evaluate]
10. Develop simulation models to address topics in the above outcomes. [Create]
Expectations of this Course

This is an online course, which means most (if not all) of the course work will be conducted online. Expectations for performance in an online course are the same as a traditional course. In fact, online courses require a degree of self-motivation, self-discipline, and technology skills which can make these courses more demanding for some students.



This is a fast-paced course that covers a significant amount of material in a short period of time. While attendance is not mandatory, it is highly recommended, as in-class discussions and explanations can greatly enhance your understanding. You are encouraged to stay actively engaged, ask questions often, and seek clarification whenever needed. Your success in this course will depend on keeping up with the material and making the most of the resources available to you, including class time.

Course Communication
The best and quickest way to contact me is by emailing me through the canvas Course Portal

Assignments & Assessments
All assignments must be submitted by their designated due dates, as no make-up opportunities will be provided. Students are given ample time to complete each task, so timely submission should not be an issue if work is started early and procrastination is avoided. All assignments must be submitted through the course’s online campus platform and will not be accepted via email. There is no additional extra credit work available in this class, so it is essential to complete all assignments within the required time frame.

Proctored Exams
Please note that the information contained in this section applies only if your course requires a proctored exam.
Through a careful examination of this syllabus, it is the student’s responsibility to determine whether this online course requires proctored exams. Please visit our Student

Proctored Exam Instructions webpage for important information concerning proctored exams, proctoring centers, and important forms.

Grading
The final course grade will be computed as follows:

	

Course Requirements
	

Weight

	Homework
	25%

	Exam 1
	25%

	Exam 2
	25%

	Exam 3
	25%


Letter grades will be assigned using the following scale with potential minor adjustments after considering the overall performance of the class and actual distribution of numeric scores.



	
Letter
	
Range %
	
Letter
	
Range %
	
Letter
	
Range %

	A
	93 -100
	B
	80-83.99
	C
	67-73.99

	A-
	89-92.99
	B-
	77-79.99
	D
	57-66.99

	B+
	84-88.99
	C+
	74-76.99
	F
	0-56.99





Exam Dates (tentative and my change)

· Exam 1 ( 3th week -> Saturday, September 13, 2025)
· Exam 2 ( 5th week -> Saturday, September 27, 2025)
· Exam 3 ( 7th week -> Saturday, October 11, 2025)



Incomplete Grade Policy

IN grade is given to a student only under the condition that the student has substantially completed (with a passing grade) most of the course but is unable to finish an exam or other work because of circumstances beyond his/her control. An incomplete grade cannot be given if it is necessary for the student to repeat the course. An incomplete grade must be made up within two semesters.



Drop and DR Grade

To drop the course, you need to do it yourself before the deadline. If you simply stop coming to class, you will receive a F grade.

Schedule of Topics

Tentative Schedule:








	Week
	Topics

	1
	Math Review

	2
	Probability Theory: Introduction

	3
	Advanced Probability Theory

	4
	Applications of Probability Theory

	5
	Exam 1, Review

	6
	R Programming Language, Basics

	7
	R Programming Language, More Advanced

	8
	R Libraries and Packages

	8
	Linear Models

	9
	Exam 2, Review

	10
	Sampling

	11
	Random Sampling

	12
	Implementation of Sampling

	13
	Monte Carlo Simulations: Theory

	14
	Implementation of Monte Carlo

	15
	Applications of Monte Carlo

	16
	Exam 3, Review



Nondiscrimination Statement
The Office of Civil Rights Compliance and Accessibility (CRCA) is responsible for ensuring that FIU maintains a workplace and learning environment free from discrimination, where current and prospective faculty, staff, and students are treated equitably. If any student, employee, or applicant has a sincere and reasonable belief that they have been discriminated against or harassed based on age, color, disability, marital

status, ethnic or national origin, race, religion, retaliation, sex, or any other protected category, they can report their concerns to the CRCA team through report.fiu.edu.
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