
Problem

set.Problem1 Wewant a matrix interpretation ofquadratic
DefineitsformsLet qleftX1ldotsXnrightsum_ileqjqijXiXjwithqijinF

matrix Bleftbijrightij1n 6
y 9is

backslash if ij
frac12qiji f ij
frac12qjiifijbij

Note that by theconstruction B coincides with its trans

pose B
1 such matrices are calledsymmetric Let

overrightarrowX

denote thenewvector leftX1ldotsXnright so that xT is the column
vector leftbeginmatrixX1vdotsXnendmatrixright

1 Check that qleftoverrightarrowxrightoverrightarrowxBoverrightarrowxTforalloverrightarrowx
2 Showthat 1 recovers B uniquely assuming it's

symmetric

3 Let qq be quadraticforms BB betheirmatrices
Show that qsimqLeftrightarrowexists invertible matrix Al BABA 1

4 Let qleftq1qnright qleftq1ldotsqnright betwoequivalentdiage
nal forms Show that

a Thenumber ofO's among q1ldotsqn is equal to the



number of O's among gi.iq'n
6 existsxinFleftleft0rightrightprod_i1nqix2prod_i1nqi



we arrive at thefollowing theproof is an exercise

Lemma 2 Theequation XX2sum_i3inftybipi3 has exactly one order

odd solution exactly one order o even

solution.Corollary2 1 For alphabetainmathbbQpleft0right wehavealphasimbeta

ordleftalpharightequivordleftbetarightmod2poralphaleftalpharightalphaequivporalphaleftprightbeta mod8

2 There are 8 equivalence classes in mathbbQ2left0righttheirrepr
esentatives are 2ji w ipm1pm3 j01

Side remark In both lemmas we have the samepattern
we have a polynomial finmathbbZpleftxright with theproperty that
solution say h0 to flefta0right0 in mathbbZpmathbbZ there is a

unique solution alphasum_i0inftyaipi to fleftalpharight0 in pip There's a

general result in this direction known as theHensel

lemma Henselwas a Germanmathematicianwhofirstformal

by definedp adic numbers in 1803

To state it note that to a polynomial fleftxrightinmathbbZpleftxrightwe4


