
AY2015 NIT Ibaraki College 

1 

Numerical Analysis Shinji Arakawa 
Email: arakawa@ss.ibaraki-ct.ac.jp 

 
Basic Information 
 

Course Regular Course Compulsory / Elective Elective 
Grade 5th Number of Credits 1 
Semester 2nd Semester Credit Type Special Credit Type 2 
Class Type Technical Subject 

 
Course Objectives 
 
All kinds' algorithm of a numerical solution in a science and engineering problem is learned focusing on a 
solution of a simultaneous linear equation and numerical value integration. Right of the numerical value 
solution is examined by solving a calculation exercise using a calculator. 
1. All kinds' algorithm of a numerical calculation can be formulated. 
2. A solution of the fixation precision does calculation on a desk by a calculator using those algorithm, and 
is desired. 
3. The validity of the numerical value solution can be explained from the angle of the error analysis. 
 
Topic Outline / Schedule 
 

Week Topic Outline 
1 Basis of a numerical analysis It's understood about a numeric representation and a 

computing error. 
2 Non-linear equation (1) It's understood about iterative method. 
3 Non-linear equation (2) It's understood about Newton method. 
4 Interpolation polynomial (1) It's understood about Lagrange's interpolation 

polynomial. 
5 Interpolation polynomial (2) It's understood about spline interpolation. 
6 Numerical differentiation It's understood about a numerical differentiation and the 

error. 
7 Mid-term Exam  
8 Numerical integration (1) It's understood about a trapezoidal rule. 
9 Numerical integration (2) It's understood about a Simpson’s rule. 
10 Simultaneous linear equation (1) It's understood about Gaussian elimination method. 
11 Simultaneous linear equation (2) It's understood about LU decomosition method. 
12 Simultaneous linear equation (3) It's understood about iterative method. 
13 Eigenvalue problem It's understood about Jacobi's method. 
14 Ordinary differential equation It's understood about an Euler's method. 
15 Final Exam  
16 Final Exam Review  

 
 
Textbooks and Other Readings 
 
H. Yasuda, Numerical analysis basis, CORONA PUBLISING CO., LTD.., (in Japanese) 
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Relevant Online Resources 
 
 
Grading Policy 
 
Grading will be based on mid-term exams and final exams on each semester. To get credit, you need to get 
60 or more points in total. 
 
 
Course Description 
 
A procession, the differential calculus and knowledge for the seed are used, so this subject recommends 
often to review those before attendance. A programming practice isn't performed by a relation of jukuri 
hours, but the algorithm learned here is coded by a C language actually, and I hope that you carry out as a 
numerical calculation program. Reconsider the contents of a lecture notebook and solve exercises related 
to a lecture. Prepare for the part it's expected to teach next time where. 
 
Notes 
 
 


