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Theorem C. Let A be a symmetric matrix over a global field 

H. Assume IA.I I o. Then n c(A/HJ./.) = + l where the product ruris 

ove r all p rime spots on H (including the infin ite ones ). 

[l2, p.l90]. 

Theorem D (Hasse -Minkowski). Let A ·and B be symmetric 

matrices over a global field H. Assume A and B have the same 

d i mensions and IABI f 0. Then B (H) if and only if 

(l) IABI € 

(2) c(A/H"'I) = c(B/H'j) for all l ocal p rime spots "/t on H, 

(3) = ind(B/H 1 ) at all real prime spots "I on H 

where i nd(A/H i s the numbe r of ai > 0 in A ;;;; L. © ai 

[12, p .189]. 

Theorem E. Let H be a l ocal field with prime spot .if = (TI) • 

Let c: be a unit in H such that f (H( .fc; ) /H) = 2. Exactly one of 

the followi ng holds f or a nons i ngular symmetric H matrix A of 

dimension at least 3. 

(l) A I $ - E e - TI e E TI. 

(2) for some * € H • 

If (2) appl ies and I Al € it may be. assume d that a: = l, -1. 

Proof . We have c(I © -l = = 

By Theorems A (3) and B (l), we can put A in the 
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form (2) unless -a~ IAI E if2 . Suppose IAI E if2 . It is easily 

seen that c(I © -1 © l· © -1) = (-1, -1) and c(I © - E ©. - TT © E n) = 

( - c., - E n)(E n,-1) = ( -1, -l)(c., -E n) - ( -1, -1 ). An application 

of Theorem B (1) compl etes the proof . 

Theorem F . Let H b e a l ocal field with prime spot -<.J and 

let K be a finite algebraic extension of H. Then e(K/H)f(K/H) 

[K H]. Furthe r, K is a pure ramified extension of H(w ) where 

w is a primitive (pg - l)st root of unity, "'! divides the 

rational prime p, and g = f(K/Qp) . If (e) is prime to 'fl 

then for w as above and some pri me Tr of H(w) we have K = H(w,Trl/e) . . 

There i s a basis for the integers of K over t hose of H. [5, p .241, 

365] . 

Theorem G. Let H be a global field with finite a l gebraic 

extension K = H(~) and local pr ime spot "fl . Suppose 1f =IT '.pe('.j)) 

is the decomposition of -<; as powers of distinct primes over K. 

Determine f('.j>) by NK/H '.j) = ~ f('.p). 

where L(':j)) is compl ete at and 

Then H ( ~; ~ ) = 2:1> © L ( '.p) 

e (L (<.p) /H ~) = e ('µ), and 

f(L('.p)/H 11 ) = f('.p) and 2:'.j) e('.j>)f('.p) = [K: HJ. Furthermore 

d9(L('.p)/H
1

) = '1- a('.p) and 

d9(K/H) IT IT ~(L(D) /H
1

) 
' 

°I DI~ 

where a (i.j>) = e ' ('.p) f ('.j>), and e ' ('.j>) = e ('.j)) - 1 if'. e ('.j)) is prime 

to ~) and e ' ('.]>) '.'.:: e (13) otherwise . [5 pp .429,431] . 
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Theorem H. Let ~1, .•• ,"'fk be distinct local prime spots on 

a global field H. Let a
1

, ••. , ~ be integers and let a
1

, ..• ,ak € H. · 

The k congruences 

a. 
x = a . (mod <P . i) 

i T i 

have a solution x E H. [12, 11 :8]. 

1 5. i :s k 

Theorem J. Let H be a.local field with prime spot ~· If~ 

is prime to 2, then [H* : H*2 ] 4. If -i!- is not prime to 2, 

Theorem K (Limitat ion Theorem) . If K is a finite separable 

extension of the local field H and L is the maximum abelian 

subextension, then N(K*/H) = N(L*/H). [15, p.180] . 

Theorem L (Reciprocity Theorem) . If K is a finite abelian 

extension of the local field H, then the Galois group of K over 

H is isomorphic to H*/N(K*/H) . [15, p .177]. 

Theorem M
1 

(Generalized Arithmetic Progression Theorem) . Let H 

be an algebraic number field with two relatively prime ideals ~ and 

la. There is a prime ideal ~O of H and an a € H* such that 

~=a ~O and a= 1 (mod l3). If H is formally real, we may choose 

a to be totally positive. [6, Satz 13]. 
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NOTATION 

a matrix with entries 

a vector with components 

norm 

rational numbers 

rational integers 

imaginary part ) 

real part 

trace 

a. 
1 

complement of the ideal at ; at 0 . = {1' € G : tr A a € D 

fo r all . a E at. } 

cl ass of 

diag (A(l ) ,1'(2) , ••• , A(n)); see Theorem 1 . 5 

the matri x (q(l)J ••• ,q(n) ); see Theorem 1 . 4 

see Definition 2 . 3 

th .th . t f • e i c onJuga e o 1\ 

see Definition 2.1 

direct sum 

direct product 

complex conjugate 

transpose 

determinant, absolute value, cardinality 

set 



(~~~ 

[K : H] 

mbv 

M-ideal 

rep 

symrep 
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ideal equivalence 

ta.~. 
l l 

i ndex of H in K 

module basis vector; see Theorem 1.4 

see.Definition 1 .3 

see Definition 1 .1 

see Definition 1.1 

The symbols D, 6, F, G, e, n have a special meaning throughout 

the thesis. See t he beginning of Section I. The special notat ion 

used in Section IV is not listed here . See Definition 4.1 . 
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