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Make Mathematical Physics really physics and really mathematics.

Not just solution manual.



知識已經太過複雜，但容易取得，
而且許多人未來的發展還有各式的可能！

大學學習的重點是能力，不是知識

能力

只有透過知識的學習、思考、討論、掙扎、挫折，
才能培養思考與解決問題的能力！

但培養能力，必須透過知識的學習

思考力的重訓！

知識



with everything



Easiest to approach 



偏微分方程式 Partial Differential Equation 粒子與場的運動方程式

線性代數 Linear Algebra 向量空間的代數

複變函數 Functions of complex variables 

數學物理Mathematical Physics典型的三大數學主題：

Mathematical methods for application to problems in physics.

We will not insist on covering these mathematical topics comprehensively. 

But we will insist on covering their physics as comprehensively as allowed. 

This is a physics centric course and is to show how mathematics can help us. 

向量微積分 Vector Calculus







First semester



First semester



線性代數竟然是AI深層學習的數學基礎



First semester



second semester



second semester



Second semester







波方程式 Wave Equation will be the first organizing topic. 
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This is the identical equation of motion of all wave phenomena.

Identical equation leads to identical solution. All wave systems have identical solutions.



Wave Equation without no boundaries

Solution：

波動的特徵皆來自此方程式：

波型以定速傳播

波型在傳播過程中不變形

疊加定律
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If medium size is limited, it resemble coupled spring system. 

To solve coupled spring equation of motion is to solve matrix eigenvector problem. 
One eigenvector corresponds to one independent oscillation mode. 

General solutions are linear combinations of oscillation modes. 



Schedule:

Partial differential equation!

Solving equations of motion of coupled springs by oscillation modes.

Solving classical wave equation by the method of separation of variables.



到此都是古典物理。

The importance of wave equation goes beyond the above wave phenomena.



這是一個量子世界！



沒有量子物理就沒有半導體！你天天都在做實驗，證實量子力學是對的！

https://www.mirrorvoice.com.tw/podcasts/78/2004








EUV stands for extreme ultraviolet light, which produces the circuitry.



本課程將以近代量子物理面對的問題為核心，介紹量子力學基本概念，

這堂數學物理的課其實是要偷渡量子物理到大二。

闡述解決這些問題的數學方法。
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這是一個嶄新的時代開始！描述微觀世界的方法不同了！

The way quantum world works is totally different.

It is the beginning of a new age! 
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此波方程式與古典波方程式，同是偏微分方成，式在數學上有許多相似之處！

Schrodinger Wave Equation is a Partial Differential Equation very similar to 
classical wave equation.

The technique to solve them and their solution are very similar, too.

The technique: Separation of variables and Eigenvalue problem.



Differential Equation (Ordinary and Partial) 微分方程式

Vector and Matrix 向量與矩陣

Eigenvalues and Eigenfunctions 本徵值與本徵函數

微分方程式與矩陣，竟然有一個共通的數學結構：

這個課的課名應該叫：“本徵值問題”

數學物理的最重要洞見就是：這兩個解物理問題的絕招：

Eigenvalue problems 這個字再次重複出現！



Linear Algebra 線性代數與偏微分方程式的本徵值問題。

Eigenvalues and Eigenfunctions 本徵值與本徵函數，

求解偏微分方程式、線性代數方程式與矩陣，竟然有共通的數學結構：

這個課的課名應該叫：“本徵值問題”






