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This course is a major core course of the major Ocean Engineering and Technology. After studying this
course, students will: (1) systematically master the basic knowledge of engineering mathematics,
including equations and functions, complex numbers, vectors and matrices, calculus, Fourier and
Laplace transforms, statistics and curve fitting, partial differential equations, etc., and be able to apply
the above knowledge to solve practical engineering problems; (2) master common numerical
computational methods, including numerical solution of equations, interpolation, fitting, numerical
differentiation, numerical integration, numerical solution of differential equations, etc., and understand
the implementation of the above numerical calculation methods in MATLAB. Through classroom study
and homework exercises, students will master the knowledge of engineering mathematics and
numerical computation, cultivate their thinking ability and independent learning ability, which plays an
important role in continuing to engage in related research and work in the future.
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Upon completion of this course, students should be able to:

1. Understand and learn basic knowledge of engineering mathematics;

2. Use the basic principles and methods covered in engineering mathematics to solve practical
engineering problems;

3. Master the mathematical theory, algorithm design and error analysis of common numerical
computational methods;

4. Able to use MATLAB to implement common numerical computational methods;

5. Enhance the ability to think and learn independently, and the ability to solve practical problems
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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review)
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Part 1 Engineering Mathematics

Topic 1 Fundamentals
Equations and functions, polynomials and roots, binomial theorem and expansions, sequences,
exponentials and logarithms, trigopnometry

Topic 2 Complex Numbers
Complex number, complex algebra, Euler’s formula, hyperbolic functions

Topic 3 Vectors and Matrices
Vectors and vector algebra, vector products, matrix addition and multiplication, transformation and inverse,
system of linear equations, eigenvalues and eigenvectors

Topic 4 Calculus
Differentiation, integration, ordinary differential equations, partial differentiation, multiple integrals and
special integrals, complex integrals

Topic 5 Fourier and Laplace Transforms
Fourier series and transform, solving differential equations using Fourier transforms, Laplace transforms,
solving ODE via Laplace transform

Topic 6 Statistics and Curve Fitting
Probability and statistics, gaussian distribution, method of least squares, regression and curve fitting,
hypothesis testing

Topic 7 Partial Differential EquationsFirst-Order PDEs, second-order PDEs, classic mathematical
models, solution techniques

Part 2 Numerical computation

Topic 8 Solving Non-linear Equations (6 hours)
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Bracketing method, Newton-Raphson method, secant method

Topic 9 Numerical Solution of Linear Equations (4 hours)
Upper-triangular linear systems, Gaussian elimination and pivoting, triangular factorization, iterative
methods for linear systems

Topic 10 Interpolation and Polynomial Approximation (4 hours)
Lagrange polynomials, Newton polynomials, Chebyshev polynomials, interpolation by spline functions,
Taylor series and Pade approximations

Topic 11 Curve Fitting (4 hours)
Least-squares line, methods of curve fitting, Fourier series and trigonometric polynomials, Bézier curves

Topic 12 Numerical Differentiation (6 hours)
Central-difference formulas, error analysis and optimum step size, differentiation of the Lagrange
polynomial and Newton polynomial

Topic 13 Numerical Integration (6 hours)
Newton-Cotes Precision, trapezoidal and Simpson’s rule, recursive rules and Romberg integration, adaptive
quadrature

Topic 14 Numerical Solution of ODE (4 hours)
Euler's method, Heun’s method, Runge-Kutta method, systems of differential equations

Topic 15 Numerical Solution of PDE (4 hours)
Hyperbolic equations, parabolic equations, elliptic equations

B R HESEY R Textbook and Supplementary Readings

e Introductory Mathematics for Engineering Application, 2nd Edition, by Kuldip S. Rattan, Nathan W. Klingbeil,
Craig M. Baudendistel

e Advanced Engineering Mathematics, 10th Edition, by E. Kreyszig

e Numerical Methods Using MATLAB, 4th Edition, by John. H. Mathews and Kurtis D. Fink

e  Engineering Mathematics with Examples and Applications, by Xin-She Yang
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