/L/asse— Mink owsi z%earem, lec 5: Sketch o;[' /0}’00/.)
0) Tutroduction
In Sec 4.3 weve stated e main theorem of Hhis

coyvse. WAOSC nontrvied Pm/f s :

Thearem: I o foom g with vetioned coefficients represent'
0 over B and Q/, Sor all prmes p Hen 1t represents ()
over (.

Eafat example: n=1 We assume 4hot g is o[/agom[/
ci-"[% 6,1 w /@,%é@vﬁ_ Ther g Vf:}or{semfs 0 over [F (-
A R or @)@o/:= ‘g:l s 4 comp/de Syum’e in E This
mples:

*d V0

. 0//0(0 (o() Is even, w/e/e we whte 0//0//,J For —f/u/g aro/e}/
of oL as an eloment of @

We can a/ecOm/nme L as * /p,".'. /9;‘ ( P /ae—aﬁ';fmaf prmes,
K,. 1<Cé7(). 7704 070{0 () = k; if Pepi £ 0 ///0¢‘4a,,...,/ae} =

ff( K, are even, S0 od (S a Cmp/cfa S?ua/e W Q
A



ﬂo Mu;l- /@Zfaws we ' tf a&scwss Some /0/&25 o/ /}’00/
75;/ N23. A /e/ereme ﬁw wa faﬁows Is Sem,, A course
in Ardhmetic”

2) lase n=3: Legendre, 1785

Heve we fix abe D]{o3 and 5z‘ua§, e existence o
Hoh2e/o @Jz)éﬂ ja;t/syém Z= am@ (can reduce %o
his case @ /escaf/ng)

R/oposifmn-' SU/O/JOSP, zt axs‘g‘:‘jl has nonzero solutions
over ok Qp % /D>Z X over R ﬂen it has 2 fonzero
solytion over (D).

Foof:

kescale 4o reduce o coprme /WejeV soltions ,2) %
2% ax'+ égz A/A/em 44 are jyga/e—fﬁ’ae /mffje,rs. / /<€3, idea
i /m(aa’f/on on [a|+/8] Assume Jaj< Il The case [L]=1
[‘3‘ /fa (s 66253, ( ) let 4 fﬂ..ﬂc fby /wwms

k//(?/
ﬂ/ﬁ f



Jemmo: Assume z% ax%(j‘ has o nomee sobution m
a?,}. 1 (=1 K, with 4 24 ﬂen 25 a cOm/D&/fe Square
modulo 4

froof of Lemma:

Ti¢i=a Moa//o,-=>[%mese remainder Thm] Ate Z st £zt
M pi sa=t'mod §. So it suffices 4o Show Yot 2 i Comp-
tote SQuese mod eacd pi=p- Case p=2 i automaitic so
assume Fy contrediction thad a is a 7uzw/m;tflc Jionyes dve
moy/ prL. We con assume Het zz=[exz+®z fas 2 splbution

7 7%3 where st loast onc of /gj,z Jas 0//0/€r 0 [vyfsﬁ A
{; P'y)- Bt z°= axt mod p= 2X=0 Moo//J 0;'(5“);5/20 mod p-
Lontradiction. a of Jemma.

/% Zem;zm) e bell | cta-44 Can choose ce[*%—{ /_15,/]
Then simce. Jal<l6], we gok [E1<16]

K/QWM: TIn FS@/ @,Of k, ﬁ(c set )((F>J=/ZZ—QXZ/)(,%6F} /5

closed undler mwé‘/pé‘zaf/an £ z‘akx’@ jnverses (of elements #0).
E)



(on Norms in ?{,/aa//ailc extensions): prove z‘/f;;
note Yot it a s complete Square I Fli3 = X(F)=[

The equattion Z-ox's égl hes a nomero solution m [F
< fekF): 66 X{@)C)([ZF), So ziaxt:{az/as 2 Jon-
zero sobution m [F < 6e X(F) <= [Clam £ bLe ) (F) e
§e X(F)es 2-ax'=6y* has a nonzero solition in [

Since. 181< 1], #hs gIves an induct ton Sff’/o\ I

Eemwzs:
1) e ces a/m,{yz-e when £l=axz+@z has nonzers solitions
over @P (p7z) MSM; £he des (_V{p%mw of Com/afvff Squiares
(Sec 3.2) Mo/ f/g Im/OOVi'Qn-é lemma (Sec g. 2)
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: 7o MZ*{JL Aas o pomers Sobution n @
S and onty if one of e flluing Aol

° one 07[ a)gl‘g& s a cmpfa‘e S?uw’e ) @f
“ onl ()= opl () = 0 Mool 2
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2) That one con S/dﬂ /0-1 5 4 y}ea’d Sooture of
N=3 [X f)(+)( 7‘7)@ /’c/afesenfs 0 over Ae X&ZZ Q w/w,Z*
). We Jowe ‘f/ /@Zfowzﬁg vesutt of Hitbert /Vo?faf/on
wite Q by [P Then e pumber o /Dééﬁ}’/}'hﬁjé/f’m}
st. ztax +50L( does Nt have Monero solutions in Q s
Fnrte (L’QSJ) & even (Mon-tnvial).

2) From n24 %o n-1
We want To a/fa/uce. dz A//’/f ‘f/eorem 7‘%}’ # Vﬂ//'affes
Hom 1%/1‘ for n-1 vayiabtes.

Assyme 90/ ] W. 7)6 @ {07 1%[ paré 40//)/01%@%4
.

1 in ’fL /05 v cw} efuwafﬁnf [f ? ]@? "#0 ‘%é

Lt 7,,...,?neﬂ_[/03 Im<n Then Hh /aZ/am;,
are egu[va(emf :
7) [7,,.-7,,] represents O (over IF. )
2) 3 aelF\lof st fth [7,,..?,,4]1{ [“7%,,---/”%] fep-

vesent 4 over [
5|



Hint: it Ly,,. O] . 970 rpreseats 0, then it repre-
sents every element 0/ I

Io /fo/cu ﬁg’om n o n-1 tave m=2. 77& f%rms Z%,, ?2]&
[—?73 ~?n] /’ﬁpreSem‘ a over F & [f,,7,,—a]z<[—7?,--~7n,~az]
represent () over [F, i both forms e number of varabtes
[s SN, So We Con assume Yot the Mncowsei Lheorem
Jolds For Lhem. Moveover, since [7, 7,1] Vepreseats O over
@ 4 4,6 @,J(ﬂ/ [7,,72, —ap] £ [:fg,..,-yn,—apj @/esenf 0
over @J ¥ pe {///majl/ (3 % tums out Hhat one con
choose 4p o b o /mases of some ae @ whed would fush
Z%L /}’oo% 7215 /0}’00/ z‘/a/f we con 75}70/ Such 4 is Mon-
‘rivied /fn/a case 125 s Somewée;é ersier £ move elemen-
'éar)/ as there's more 7%)(/5/'6‘1‘} whte e case n-4
Is mole Suéffe)






