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Fundamentals of numerical analysis (English)
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Computer simulation method has widely been utilized in various fields such as weather forecasting and predicting
COVID-19 positive people, and are inseparable from our daily lives. In this lecture, you will study computer simulation
method for the natural environment, and learn its history, governing equations, and simulation methods using the finite-
difference method.

The lectures will be given in both Japanese and English.

Simulation exercises using spreadsheets will be conducted in groups consisting of both domestic and international
students.

Learning support system used: Google Classroom
Online classes scheduled: None
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1. To understand fundamental characteristics of numerical analysis

2. To understand the outline of numerical analysis of an ordinary differential equation using a finite difference method

3. To understand the outline of numerical analysis of a second order partial differential equation using a finite difference
method

4. Students will effectively engaged in interpersonal communication, and exchange opinions and information.
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1. Introduction (1)

2. Introduction (2)

3. Introduction of ordinary differential equations

4. Ordinary differential and partial differential equations
5. Finite difference and its accuracy



6. Exponential decay

7. Object drop and resistance

8. Runge-Kutta method

9. Free, Forced and Damped Oscillations

10. Numerical simulation of oscillating motion
11. Numerical simulation of fluid motion (1)
12. Numerical simulation of fluid motion (2)
13. Numerical simulation of COVID-19

14. Partial differential equations

15. Summary and examination
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Evaluation Method The grade is assessed based on your attendance (50%) and examination (50%).
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Requires fundamental knowledge of calculus and physics.
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Preparation and Review For an exercise in each class, it is necessary to be able to use spreadsheet software.
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Students ate required to prepare and review for each class (Approximately 1 hour per week).
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One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.






