
PHYSICS 3510 
Computer, Physics and Software Applications  

Spring 2020 
Lecture, PHYS 204, TuTh 12:30 pm - 1:50 pm 

_____________________________________________________________________________________________ 
 
Professor:  Oliviero Andreussi 
Office:   Physics Bldg., Room 318 (enter from 319) 
Telephone:  (940) 369-5316 
E-mail:   Oliviero.Andreussi@unt.edu 
Office Hours:  Monday 12:00 pm – 1:00 pm, Friday 12:00 pm – 1:00 pm, and by appointment 
_____________________________________________________________________________________________  
 
Course Materials:  
The recommended text is A student’s guide to Python for physical modeling by Jesse M. Kinder and Philip Nelson, 
Princeton Press. Other python-based computational physics textbooks are fine, in particular a good (more expensive) 
alternative is represented by A primer on Scientific Programming with Python by James Peter Langtangen, Springer. 
There are also several Python programming textbooks and online resources that would represent a good reference for 
the main parts of the course (e.g. Python Crash Course by Eric Matthes, No Starch Press).   
 
Topics:  
A basic survey of selected topics at the intersection of computer science, engineering and physics. Student will learn 
computer programming for applications in physics as well as the physics underlying computation and its physical 
implementation. Topics include: automated control in experimental physics, symbolic computation/analysis, 
simulation of physical phenomena; physical basis of contemporary computers and computation; physical constraints 
with respect to size, speed, energy and architecture; classical and quantum computation and implementations. 
 
The course will be organized in three modules. Each module covers an independent topic but will build on top of the 
previous ones. 
1. Basics of programming in Python. Overview of computer languages and tools: languages aimed at numerical 
performances and languages developed for ease of implementation. Symbolic computation/analysis. Variable 
declaration and assignment, input/output, conditional statements, loops. Debugging. Derived types/classes and basics 
of object-oriented programming.  
2. Statistics, error analysis and computational tools. Frequency distributions, descriptive statistics, sample and 
population. Distribution functions (Binomial, Normal, Poisson). Elemental sampling theory and central limit theorem. 
Statistical estimation theory. Curve fitting and the method of the least squares. Student will exploit the basic 
programming skills developed in Module 1 to implement their own statistical tools. The module will cover the basics 
of loading, accessing, and modifying databases. The student will also learn to use existing statistical computational 
tools to perform error analysis.  
3. Computer hardware. Basic principles of computer implementation, size, speed and energy constraints. Overview of 
computer architectures, basics of parallel programming and GPU simulations. Identification of fundamental 
components of computer hardware, assembly and programming of simple hardware. Performing and controlling 
simple physical experiments with simple hardware, analyze results exploiting statistical techniques. SUGGESTED: 
Use of micro-processors or micro-controllers (Raspberry Pi or micro-Python controllers) to develop and program 
simple tools or control of experiments. 
 
Class Policies  

1) Students are to attend class regularly as scheduled.  
2) Students are to be prepared for class (read/review assigned chapters prior to lecture).  
3) Pertinent questions should be directed to the instructor. Patience with other student’s questions is expected 

behavior.  
4) Classes will start at the assigned time. Students who arrive late should enter quietly and sit down. Do not 

walk between the instructor and class across the front of the room as it is disruptive and disrespectful to the 
instructor and fellow students. Tardy students will not be given any additional time on test or Final Exam 
days.  



5) Students are expected to participate by answering in-class questions and taking weekly written recitation 
quizzes.  

6) Silence mobile phones prior to attending class. Put mobile phones away. People using electronic devices 
during classes will be directly involved in the lecture activities, e.g. they will be asked to solve problems and 
to answer quizzes for the class. 
 

Tests and Final Exam:  
1) There will be three partial exams during the semester and a comprehensive final exam, to be given at 10:30 

AM on Thursday, May 7th. The partial exams will consist of an in-class quiz and a take-home project. The 
final exam questions will be based on lecture material, material contained in the text and in the homework 
assignments. Questions pertaining to the grading of exam questions and problems must be directed to the 
instructor in writing within two weeks after the exams are returned.  

2) Any student caught cheating will be given a grade of zero for that test or final exam.  
3) Questions pertaining to the grading of tests questions and problems must be directed to the instructor in 

writing within two weeks after the tests are returned to the class.  
 

Homework:  
1) All homework will be posted and collected via internet.  
2) You must access your assignment each week online on the course website, work the problems, and submit 

your solutions by the due date indicated online.  
 

Grades:  
The course grades will be calculated as follows: 

Exam 1 ………………………................. 17%  
Exam 2 ………………………................. 17%  
Exam 3 ………………………................. 17%  
Final Exam ............................................... 30%  
Home Work .............................................. 10%  
Class Attendance ...................................... 9%  

 
Letter grades will be assigned on the basis of the numerical scores: A = 90-100; B = 80-89; C = 70-79; D = 60-69 
 
Physics 3510 Goals and Learning Strategies:  
The goals of instruction in Physics 3510 are to lead and to guide you to master the fundamentals of computational 
thinking, especially as related to use computer programs for problem solving. To help in achieving these goals you 
are requested to pursue the following strategies:  

1) Work the assigned problems regularly. You should exercise your programming skills at least a little bit 
every day. You should bring your questions to class or e-mail to the instructor prior to the morning of the 
class.  

2) Keep track of the issues that you face during the homework and of their solutions in a course journal. 
3) During class, listen, observe, take notes, analyze, discuss with peers, answer questions, solve in-class 

problems. (Again, silence your mobile phone and put it away.)  
4) Review the lecture slides, textbook materials and your notes within twenty-four hours after class.  
5) Communicate with your instructor via e-mail at Oliviero.Andreussi@unt.edu or during office hours 

whenever you have an observation or question. Be specific with your questions.  
6) Come to class prepared!  
7) Work extra practice problems, such as from the text’s end-of-chapter problems.  

To learn more about campus resources and information on how you can achieve success, go to succeed.unt.edu.  
 
 
 
 
 
 



Ancillary Information  
Academic Accommodations  
The University of North Texas makes reasonable academic accommodation for students with disabilities. Students 
seeking reasonable accommodation must first register with the Office of Disability Accommodation (ODA) to verify 
their eligibility. If a disability is verified, the ODA will provide you with a reasonable accommodation letter to be 
delivered to faculty to begin a private discussion regarding your specific needs in a course. You may request 
reasonable accommodations at any time, however, ODA notices of reasonable accommodation should be provided as 
early as possible in the semester to avoid any delay in implementation. Note that students must obtain a new letter of 
reasonable accommodation for every semester and must meet with each faculty member prior to implementation in 
each class. Students are strongly encouraged to deliver letters of reasonable accommodation during faculty office 
hours or by appointment. Faculty members have the authority to ask students to discuss such letters during their 
designated office hours to protect the privacy of the student. For additional information see the Office of Disability 
Accommodation website at http://www.unt.edu/oda. You may also contact them by phone at 940.565.4323.  
 
Drop/withdrawal dates is available in the schedule of classes at:  
https://registrar.unt.edu/registration/spring-registration-guide  
 
Last day for a student to drop a class online: Monday April 17th, 2020  
 
UNT’s policy on Academic Dishonesty can be found at:  
http://www.vpaa.unt.edu/academic-integrity.htm  
 
Canvas will be used to post some useful course materials and your grades. To get to this resource, go to 
https://unt.instructure.com/login/canvas and follow the UNT link to log on. (You will log on using your UNT EUID 
and password.) Once logged on, select this course. You will find an electronic copy of this syllabus, copies of the 
PowerPoint presentations from lecture, test expectations and equation sheets.  
 
Tutors are available in Physics Room 313 Monday through Friday to assist you with questions related to solving 
homework and technical problems.  
 
Course Evaluation  
 
The Student Perceptions of Teaching (SPOT) is a requirement for all organized classes at UNT. This short survey 
will be made available to you on-line at the end of the semester and will provide you with an opportunity to provide 
feedback to your course instructor. SPOT is considered to be an important part of your participation in this class. 
In addition to SPOT, there will be a brief in-class course survey during the last two weeks of the semester.  
 
For the Spring 2020 semester you will receive an email from "UNT SPOT Course Evaluations via IASystem 
Notification" (no-reply@iasystem.org) with the survey link. Please look for the email in your UNT email inbox. 
Simply click on the link and complete your survey.  
 
After logging in to the my.unt.edu portal, students can access the SPOT survey site by clicking on the SPOT icon. A 
list of their currently enrolled courses will appear. Students complete each course evaluation independently. During 
the long terms, the SPOT is open for students to complete two weeks prior to final exams. During the Spring term, the 
SPOT is open for students to complete six days preceding their final exam. See SPOT Calendar for specific dates and 
deadlines.  
 
 
 


