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Let k be a field, K/k a finite Galois extension, G a finite group isomorphic 
to G = Gal(X//c), y:G -> G an isomorphism and S: 1 -* JV -+,E -+eG -> 1 
an exact sequence of finite groups. The embedding problem 

P = P(K/fc,£,y) 

is to construct an extension L/K such that L/k is Galois, and such that 
there exists an isomorphism /?:£ -* E, where £ = Gal(L//c), such that 
y - ResL/K = e(i. L is called a solution field, j? a solution isomorphism, and 
the pair (L, fi) a solution, to P. At times we only require /? to be mono-
morphic; in such a context (L, /?) is called an improper solution, and if 
j? is epi, (L, /?) is a proper solution. 

1. Reduction to solvable groups and split extensions. Let 1 -+ N ->,E 
-•e G -• 1 be an exact sequence of groups, and let U be a subgroup of E 
such that 1/ • i(N) = £. Let E* be the semidirect product ([/, iV), where the 
action of U on JV is given by nu = i" 1(u~ 1i{n)u\ for n e JV, u e U. Let the 
mapping rj : E* -• E be defined by */((M, n)) = wi(n). One verifies easily that 
rj is an epimorphism with kernel U n iN, and the diagram 

1 -+ N -> £* -> U -» 1 

II I " I e 

1 - N - E - G - > 1 

commutes and has exact rows, where £*((M, n)) = M for (M, n) G £*, 
i*(n) = (l,n). 

Let an embedding problem P = P(K/k, S, y) be given and let C/ be as 
above. We define the embedding problem Px = P(X//c, S^y) where Sj 
is the sequence 1 -• i~l{U n iN) -•, 1/ -•e G -> 1. Suppose Pj has a 
solution (Lupl). We then define the embedding problem 

P ^ P ^ / Z c Z ^ ) 

where Z2 is 1 -* JV -•,• £* -•8« C/ -+ 1. Suppose P2 has a solution (L2, j?2)« 
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1 The author wishes to thank Professor Hans Zassenhaus, under whose supervision this 

research, which is part of the author's doctoral thesis, was done. The complete version of 
this paper will appear in J. Number Theory. 
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