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1. Summary
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2. Euclid space (Review)
島倉紀夫 『楕円型偏微分作用素』紀伊國屋書店，1978．

Norio Shimakura, “Partial Differential Operators of Elliptic Type,” 
Translations of Math. Monographs 99, AMS, 1992.

野村隆昭 『球面調和函数と群の表現』 日本評論社，2018.
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Theorem 1. The following statements are equivalent.

Corollary. Any Euclid invariant 2nd order partial differential operator L is uniquely represented as 

Proof of Theorem 1.

(1)  L is Euclid invariant.
(2)  Coefficients of L are constants and L is rotation invariant.
(3)  L is a polynomial in      of order          .



3. Minkowski space-time
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Theorem 2. The following statements are equivalent.

Corollary. Any Poincaré invariant 2nd order partial differential operator L is uniquely represented as 

Proof of Theorem 2.

(1)  L is Poincaré invariant.
(2)  Coefficients of L are constants and L is Lorentz invariant.
(3)  L is a polynomial in      of order          .
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4. Galilei space-time
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and pure Galilei invariant.

.



(1)  L is Galilei invariant.
(2)  Coefficients of L are constants and L is space rotation and pure Galilei invariant.
(3)  Coefficients of L are constants and 0 except
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Theorem 3. For             ,  the following three statements are equivalent.
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Proof of Theorem 3.
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5. A derivation of the Schrödinger equation
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Theorem 4. Then, the following statements are equivalent.

Theorem 5. Then, the following statements are equivalent.

Let

Let


