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Department of Mathematics Faculty of Science

MATH 358 (206358) Mathematics for Data Science 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum O Cooperative Education
Measurement and Evaluation E A-F O s Op

Selected Topic in Specialized Field O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : MATH 111 (206111)

Course Description
Basic coding, systems of equations, data fitting, high dimensional data, clustering and classification,

Fourier transform, numerical calculus

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : find models or equations representing data using various methods such as curve fitting,
polynomial fitting, regression model, and system of equations; as well as able to choose
appropriate model;
CLO 2 : analyze solutions of systems of equations and differential equations;
CLO 3 : analyze important component of higher dimensional data using principal component
analysis and Fourier transform;

CLO 4 : perform clustering and classifying data.

Course Contents No. of Lecture Hours
1. Basic coding 3
1.1 Basic MATLAB
1.2 Loops and logic
1.3 Routines and subroutines
1.4 Loading, managing and visualizing data
2. Systems of equations 6
2.1 Inverse and pseudo inverse matrices
2.2 Modeling with matrices and vectors
2.3 Markov transition matrix
2.4 Simulation
3. Data fitting 6
3.1 Curve fitting and regression model
3.2 Polynomial fitting
3.3 Model selection



- Overfitting
- Validation
3.4 Numerical examples
4. High dimensional data
4.1 Eigen decomposition
4.2 Singular value decomposition
4.3 Principal component analysis
4.4 Page rank
5. Clustering and classification
5.1 Supervised and unsupervised learning
5.2 K-means and K-nearest neighbors
5.3 Gaussian mixture model
5.4 Support vector machine
6. Fourier transform
6.1 Fourier transform
6.2 Discrete Fourier transform
6.3 Fast Fourier transform
6.4 Numerical examples
7. Numerical calculus
7.1 Differentiation
7.2 Integration
7.3 Differential equations

7.4 Numerical simulations
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