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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be directed to the
course instructor.
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This course introduces the basic concepts of Python programming language and the corresponding programming skills.
The main contents includes the Python programming environment setup, main components of Python (variables,
operators, data type, etc.), flow control, functions, lists, dictionaries, tuples and sets, file 1/0, expressions, plotting,
Numpy, SciPy, Pandas, and Python parallel computing. After the course, the students are expecting to use Python
language to solve basic scientific computing problems fluently and efficiently.
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Upon completing the course, students will master the following knowledge:
The basic data components of Python language;

The control flow of programming;

The concepts of Numpy, SciPy and Pandas;

Plotting of scientific graphs using matplotlib;

Basic knowledge of file 1/0;

Basic understanding of Python Object-oriented programming;
Python parallel programming using mpi4py;
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Session 1: Introduction (1 hours, plus 1 lab hour)
Introduction of Python programming language; Python programming environment and setup

Session 2: Strings, Lists, Arrays and Dictionaries (3 hours, plus 3 lab hours)
Introduction of Strings, Lists, NumPy Arrays and Dictionaries.

Session 3: Input and Output (2 hours, plus 2 lab hours)
Introduction of keyboard input, screen output, file input and output.

Session 4: Conditionals and Loops (2 hours, plus 2 lab hours)
Introduction of conditionals and loops, including if, elif, else, for and while loops.

Session 5: Plotting (4 hours, plus 4 lab hours)
Introduction of Matplotlib, including basic line, bar plot, logarithm plot, plot with multiple axes, contour and vector field
plots and three dimensional plots.

Session 6: Functions (3 hours, plus 3 lab credits)
User-defined functions, data passing, anonymous functions.

Session 7: Numerical Routines: SciPy and NumPy (3 hours, plus 3 lab credits)
Random numbers, linear algebra, nonlinear equation solving, numerical integration,

Session 8: Data Manipulation and Analysis: Pandas (2 hours, plus 2 lab credits)
Data reading and writing using Pandas, introduction of DataFrame, extracting information from DataFrame, plotting with
Pandas.

Session 9: Object-Oriented Programming (3 hours, plus 3 lab credits)
Classes and objects, encapsulation, inheritance.
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Session 10: Curving Fitting (2 hours, plus 2 lab hours)
Linear and nonlinear curve fitting.

Session 11: Symbolic Computing (3 hours, plus 3 lab credits)
Introduction of SymPy, symbols, expressions, numerical evaluation.

Session 12: Python Parallel Computing (4 hours, plus 4 lab credits)
Introduction of mpi4py and basic data communication.

FM R HEESEEHE Textbook and Supplementary Readings

1. Introduction to Python for Science and Engineering, Pine, CRC Press, 2019;
2. Introduction to Python Programming, Gowrishankar & Veena, CRC Press, 2019;
3. Numerical Python, Johansson, Apress, 2019.

BFE R ASSESSMENT

PR R HEERERS A HLLT %
Type of Assessment Time % of final Penalty Notes
score

Hi &) Attendance | ” 10 “ ”

RERI

Class Performance

ANVIE
Quiz

PRFETH H Projects ”50 ”

SR ARk

Assignments

B 2R
Mid-Term Test

HIARERA 40

Final Exam

BRI E

Final Presentation

HE (THREFE
BE A LG Ty
W)

Others (The above
may be modified as
necessary)

iE43 7 R GRADING SYSTEM

\/A. +=RZE % H| Letter Grading
OB. Z&kic# GBI/ AEit) Pass/Fail Grading

EFEH#L REVIEW AND APPROVAL
AFERECLIUTHRENZRSEVGET

This Course has been approved by the following person or committee of authority
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Undergraduate Teaching Steering Committee of the Department of Earth and Space Sciences




