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一、中文摘要

ρ:G — — >GL(V) 為一線性表現，其
中 V 為域 F 上為數為 n 之向量空間。
希伯特證明當 G 唯一有限群時，F 之
特徵數為零時，F[V]G為有限生成。諾
德並給出一個方法，造出其生成元，
在某些情形下，可取生成元之次方次
均不超過|G|。吾人將研究一般情形下
生成元次方之上界。
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Abstract

ρ:G — — >GL(V) is a  representation 
of G into GL(V) where V is an 
n-dimensional vector space over a field 
F.  Hilbert proved that when 
characteristic of F is zero and G is a 
finite group, then the ring of invariants 
F[V]G is finitely generated.  Noether 
gave an algorithm to explicitly find the 
generators with degree ≦|G|.  In this 
project, we shall consider Noether’s 
bound in a more general case.

二、緣由與目的



三、結果與討論
For a finitely generated algebra A over a 

commutative ring, A:=R[a1,… ar], with a finnite 

group acting as R-homomorphisms, we have that 

AG can be generated as R-algebra by elements of 

degrees less than or equal to n if 1/n! lies in R or 

1/n lies in R and there is a normal subgroup H in 

G, G/H is solvable, AH=R[b1, … bm] and G/H 

sends the linear part ÓRbj into itself.

We also did some calculations on invariants of 

dihedral groups.  We get the following results.

Theorem.  Let K be any infinite field and G a 

finite group.  Let ñ: G -à GL(V) be a faithful 

representation of G where V is some finite 

dimensional vector space over K.  If the fixed 

field K(V)G is stably rational over K, then there 

exists a generic Galois G-extension over K.

Theorem.  If G is the dihedral group, then K(G) 
is rational over K.

Theorem. If G is the quasi-dihedral group, then 
K(G) is rational over K.

Theorem. If G is the modular group, then K(G) 
is rational over K.
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