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When 18/0=112+442 ? FIRST WE 'LL INVESTIGATE THE PROBLEM USING ELEMENTARY
APPROACHES FOLLOWING FERMAT , EVER ,#RANGE , LEGENDRE AND GAUSS .

Around 1640 ,
Fermat Conjectured that aprimepaanbewehtenasaarmof

tuoagoareolfancdonlylfitdrpaooeobyoneamottipleof4. Healso mode
olmllarconjed-UR.es : p=X42Y2⇐> PEI mad 8 , P=X43Y2⇐P=O,lmad3
Once more , he damned he had QFIRMNSIMOSDEMONOTRATONIB.US bothe

did not provide any .

Huoconotonthabootacentory that Euler became interested anthem questions
and provided full answer .

Healoo gave other conjectures ,
oomeovmilarto

Fermat 'd Ones ( p=X45Y2⇐p⇒ ,
a mod 207

,
some gate @Heat

10=1142742# { 10=1 mad3Zisawokreoideermodp

Leonardo Colo'
Picture from “MATH 596: Topics in Algebra and Number Theory”, J. Vonk



A more general approach regard the study of quadratic forms ( Lagrange)
and atheory ofgenera . Unfortunately there can blue only part of the
problem and this motivated legend reto develop a theory of composition
The relation between all there Ideas was exploited by Gauss inhis QQ0101170OESART HETCAE ( he 0100 pooed X2+2742)
Going Further , requires class field theory which will give or

Theorem her
,
2 mad a positive flare free integer . there exist fine NEXT

monk and Iriedouble doch that for p th , p t disor Cfn )

D= X4h Y
'

⇐ { that 2En CHEO mod P has a solution

The main point to to find the polynomials ⇒ onTheory .

Theorem p= x442⇒ pet mad 4

Proof⇐I p =x4y2 , P ODD ⇒ pet , 3 mad4 . Suppose 10=3mod4
⇒ 3 Ex442 mad 4 .

since p odd ,
either x org moot beodd

(soy x I⇒ 3 = X
' mod 4 b

(⇐ I. RECIPROCITY - I IS A SQUARE MOD P⇐ P= I mad 4 , i . e.,
EULER ( -YP ) = C- I) ftERMAT 's LITTLETHEOREM

⇒ - I =I mod 4 ⇒ C- 1)
P- ' 12

= AF ' = I mod to
since p odd C- IIP

-"2=1 ⇒ PI = 2K ⇒ 10=412+1

(⇐ 10=1 MOdd ⇒ P - 4ktI

(x471 ) = Cx211 ) C X241) has 4k Dots In If
IFermat 's little theorem ) ⇒ Nk+1LEEIn#To
⇒ - I IS On IfCDR mad to f Fp Is FIELD .

Notice that 10=1 mad 4 Implies p 1×241 ⇒ floorofTuo SQUARES

I DESCENT IT Is Eady (Ompotations )to prove that
(X442 ) CEfWD = CXZ + YW)'t (XW-YZT

NOW suppose N .

- Q4b2 , god Cable I , 9 IN prime :q=x7y2
Then N19 Is 0100Wm of 2dgcares i
91 CNN.org/=X2d4X2b2-X4Q2-Y2Q2=CXb+QYlCXb-QY)
without too of generality Cchange a↳ -a) we can owne
9 lbX- OY ⇒ ad --b x -•y
X I X Cb -d x) = X b

-

0×2 = Xb -8×2-042+042 = Xb- edged42
.

- ok, dy2 = YCa toy?¥,

XC = QedY ,
YC

-

- b
-
DX



{ a= XC -dy N=Q2+b2= CXC-0432 + CYC -1DX)2=

b = YC -1 DX = (X442144021=9 ( C402 )
⇒ N /Oy = C} @

Z

DIVIDING BYP IF NECESSARY
--

Now
,
If p IN =d4b2 then we may ROOME 2101,2lb Icp

⇒ week .

then oeeqtv 9¥10must be lessthere .
Ifqts

Nm of two Of cores ⇒ Nlq > p Is .

IFDUG DRE ⇒ PNWAOFZJQOORES

(⇐ THIS PROOFTAKEOPACESWITH •Speck
DEDEKIND KUMMER.DEDEKIND : factorization Rti) C3-1217

•
y,

•

ofcpllh KID Is given by the Cith•V•KIKKIfactorization of x?, 11h ftp.x) G)
•

an
•

441 )

C2- i) (3-21)

pktilhaofactorpeypzpk.li) ••Speck
( 27 (3) (5) CHCH) C 13)

(O)

sina.is#kt:im.e:nofn:aid lenmeooe. I

)¥¥.it#x''*..i*iiiinxi.i¥¥¥¥¥¥÷
Ii:*.mn:*.am#:e.*t:imoe:notnoIi:¥i, ¥:c:*:*
Idividing HII) I

-110 AOQUAREMODOW p⇐> 10=1 mood4
⇒ IPETE In KID which bath.D .

II CXtiy ) ⇒ p=X4Y2

(⇒ f- 4Mt 't .
.
We define D= txilit EN 1×4442=10 } Finite set

TEETH'zBaEo¥f The Involution

g
CX -122,2 , Y- X -Z ) Xd

Y
- Z

(X.4,711-4 124
-
X
,
Y , X-Yt Z ) Y

-
ZLXLZY

(X
-

24
,
X
.

Y
,
Y) 27 CX

had one fixed point C 1,1 , m) - check this with matrices - .

⇒ has on add numberof points ⇒ cxiyitltcx , ZIYI has
•fixed point ⇒ pls NM OfTwo JQODRES .

As well as proving Fermat 's conjecture , Eolerneloeduome otherquestions
like p=X4SY2⇐, 10=1,9 mod 30 but was unable to provethem wing
descent

. Further
,
for larger h ,

the criterion gets less and less precise



{ If! 2×14%422 or⇒ 10=-1,915 ,
23

, 25,39 mod 56

Howtogeneralize ? INEVER Is Proof Reap atyaoi be generalized
Theorem I If ) Coff C- is the tf 1-- th

'¥
AuKEM THEOREMA - GAws

(¥ )=fI )
!
118

But descent Is very specific
DEDEKIND 'V PROOF lookghtly more general bot still relies on
Oome specific cases : for example Hit we P. I . D . while ,
In general , 7L IFn to not even a Dedekind domain

QUADRATIC FORMS

Definition A binary quadraticform to a homogeneous polynomial of degree
2 In NEX , Y] given by FCX , Y) = ax 't bxytcy2

Their study began with Lagrange CREEKCHEO D'ARITMETQOE ) andwas developed
by Gaooo
Definition •F Is PRIMITIVE IF Ca,bid-- I wewillonly dealwith jimifiveforms .

•D= BEGac IsGUED DISCRIMINANT

¥¥¥?¥¥¥n,

imemeoii::e¥Ee%%.

• An integer n lo do id to be represented by f if there exist x ,Yek
suchthat FCX ,yth .

IF Cx ,41--1 we toy PROPERLY REPRESENTED
• Sh CK ) -- f (JeBg ) e Mz CM I a S -Bati } .

we defineon

action of Sh CK ) on the set ofquadratic forms
T .FCx ,YI .-FlaxtBY , text SY)

we 'll woolly write ca, b , c> forFail ) and HQ ,bio > = CAB ,G

ate a
'

HE ) -- ftp.astengis/lE)ps

Theorem This action preserves discriminant and primitive forms

Proof BIGAC = Gaba +ask, Bxb +24842-4 K2at apb +224450 +Psb =

=4¥Ix
'S 'B

+

4¥51
-Bye

2674¥4¥-4¥
t8amSac

+2aBHS b't 4age 82be-4¥-480-44286C -4hPaSb?Atos. gaps'be-4ByeZac-46.49=2282b?2xBye Sb? 402820k . 4 Bye29482BySac
t BY ' b

'
= bya 8-Get24 OccCx S -Bye )?- CbHac) KS .BHI D cadet T ) '=D:b? 40k



DEFINITE QUADRATIC FORMS

Every orbit aenoiotofallpooitweorall negative definite quadratic forms
CQ

,bio > itC-Qib ,
- c> Interchangesthetwo ⇒there Is no eventual

difference between the two theories
.

Definition APOOITIUE DEFINITE QUADRATICFORM cab , Is REDUCED IF

IBIEQEC AND bzo IF EITHER lbt-QORQ.ec
A NEGATIVE DEFINITE FORM IS REDUCED IF THE CORRESPONDING POSITIVE
DEFINITE FORM Is

This definition had @more usual Interpretation aoltioeegowolenttoey
That one ofthe otsofaxztbxtc lies in the standard fundamental domain
ofSlack ) Initiation on the upper half plane Huie linear fractional
transformations

n

I

T
' d- T

(STY S TS

) STS

"

ST CTST TST (
.

. .

E-ptiqalptiqttblptiqltc-oaptbp-092.ci C2049+697=0

{ 2040Gt boy -- O ⇒ 912040+51=0 2oftb-OP-zba.lt-FREAKED
0104 bp . optic -0 Rec't) Pettit )
I

a- Ida - Ea - aol.io -- - HE . aoi .io ⇒ off .aka. kI=f¥aVE4002

if Freaked 12121

Theorem EVERY DEFINITE FORM IS EQUIVALENT TO ONE AND ONLY ONE REDUCED FORM

Proof Easy from the properties offoncdoimental domain



Anlrmrmediateaenoeqoenceofthioisthatthenomberofequivalent
classesof primitive forms of given @ locrianinocntlsfhlte . Indeed ,

tore

Reduced form we have beat , @Ec ⇒ D -67400 Eat-405=-305
⇒ finitely many pooolbllltues fora⇒ hence forb⇒ hence -force .

Definition The numberof@deed primitive forms of discriminants
lsdaidcboo NUMBER : htCD)

D D D D
- 3 4,1 ,

I > - 16 410,43 -31 4,181,411,41 -256410,645
- 4 21,0, IS -19 4,457 -324,981,132,37 2414,177
- 7 LI

, 427 -204,957,142,37 - 56 51,01143 45112,137
-8 L 110,2 > -23 11,467,411,37 22,0177 -512 41,011287
- 11 21,113 > -2L 4,967,440,37 23112,57 C 3

,-12,437
- 12 2110,35 -27 c 1,477 - 108 410,277 2414,337
-15 4,447,121,21 -28 51,0177 24,1=2,77 Chit8,167

(
11,141127

Hone continues this table , onemight conjecture that httD) grows as
CFD : 1930 DEURIHGIHILBRONN ,SIEGEL V-E >o httD) ZCEIDI "

- E

1976 GOLDFIELD : F elliptic curve E -

. Levanioheoatstto orders

implying that httD) zcelog IDI
1983919000 . 7After , They found Eordootteu determined CeeI

7000

INDEFINITE QUADRATICFORMS

Thetheoryfomndeflnteformsisoignifvantlycicherandmo@mysterious
than Howonterpart.tt Doesnotexlotanotlonofreariedformaouring
ollthenke @rlpertleoab0be.UE 'll 0000M@ Drongo@ INONDEGENERATEAOE)
F-LQ.br > Dso IS REDUCED IF OLDS

-

below LTD
+
b WHICH IS

EQOIUALENTTOTHEFOUOWING CONDITIONS ON ROOTS

i¥¥ia%¥Eio:9i¥E¥o
Note that Mthlscooe there might bemoethononereoboedformperorblt
Eeg D=2021 C5,41 ,-177,219,11 ,

-25> T=C '

z 's )

DEFINITION F=LQ,b,c > ITS RIGHT NEIGHBOUR fete ,
-b+2sCiCEbStQ>

← fog? hit Kiso

IBID) icier21C I



Every Indefinite form toequivalent toa reduced form
- IFF IF REDUCED ⇒PCF ) Is REDUCEDTO
- Dyce , -- b't4¥-4¥-44252+4bys- 400=62- 40C -- DF
- SUPPOSE I@ I > TD ⇒ ICI C 10¥ b

'
>O D THE SIZE OfTHE FIRST

COEFFICIENT OffCF ) ISSTRICTLY LEDTHAN THE ONEOff

By replacing Fbygcf ) we may adornelders ⇒get Is
reduced⇒ Hence, at a certain point we hit a@deed form .

Remark SINCE THERE ARE FINITELY MDNYREDOCEDFORMS THE SEQUENCE
If CF ) , f

'CF )
, . . . , fi CF ) , . - . DEUENTODUY PERIODIC

Ef F- Ll , O, -677 D= 268 FCF ) =L-670,17 GEF ) -- Ll , 16 , . 3>
not reduced REDUCED

→
BF

¥10-6,70"
↳

6
. 314 6

"

-74 914 -21494 - 710 614 - 316 ya

Q&A accredited periodicity -- to

Tuo reduced forms Clndefrute ) are equivalent⇐ they hueintheoarmecgde

Remark WE WON'T NEED It BOT NOTICETHAT THERE Is AN INTIMATE CONNECTION
WITH CONTINUED FRACTIONS

PARABOLIC FORMS

This case lsaot deep or rich in applications .
Reduced If a= b -0

Theorem AHYPARABOUC FORM Is EQOIVDUENTD A UNIQUE REDUCED FORM

CONWAY 'S TOPOLOGY

CONWAY PRESENTS A NICE AND INTUITIVE WAY Of INVESTIGATING
QUADRATICTURNS .

We know that SICK )eC¢*qC6 DNOTHIS

CORRESPONDS TO AN ACTION Of Slack) ON ATREE WHICH 103-REGOUR
EDGES =Basis of @ 7L - lattice of dimensions upto sign .

Two edges
shares @ vertex if they shareone of thetwo vectorsof
The basis upto coign

cered Wemayembed this inthe plane sothe
cereal
• two edges sharing one uertexoeadjoent
ce to the dome regionofthe plane ."
es, ⇒the dotting object is celled TOPOGRAPH .



The convention is that the value assigned to an
edge loolwayspoottlueandtheregiontothe left p
iothefirot vector of the basis .The value ofthe E h S-

edge between pandslsthepooitwedqoo.ee of Ptah
••>• theth

Of D. i4pq and Hhs pointing towardsall
9

9 > pts and away otherwise
v

Eg 4,1 ,- I > Des
1 s

I 3
rt n

- 1 a
> I

7
r

3
- 7 T

7 y 1

-S 3 t
- I

-3

Lemma (Climbing Lemma ) IF f.930 THEN 870 DNDDUEDGEO
DDJDCENTTOSPOIHTDWDYTROMTHE
VERTEX this )

Eg Is 5=3×44×4+242 ? F -- 23,4127 D= -8

1/6/48
,< 3

"
r2

to
, NO !

1 >
4

9④
r 2 o 2 8
6
,

c

3 -4

L I

#9 #

DEFINITE FORMS

Thereto no essential difference between positive and negative
definite forms . By climbing lemma ,

If wefollowthe flow of
the arrows then the values ofall regions keep Increasing .

Then there
moot be a "sooroe " :

r y

•
^

• OR of
°

q
L s •

L J



INDEFINITE FORMS

D>O NON- SQUARE .THENF REPRESENTS BOTH POSITIVE AND NEGATIVE VAWES
BOT hot O

.
THENTHERE MOOTBEDNEDGEDDJACENTTO REGIONS Of OPPOSITE

SIGN . Following the procedure to complete the topography startingfrom
thloadgeueoeethetertheroloeofthioadgetheremootbeanotheredge
with the@me property . THE EDGING SEPARATING POOLTHEANDNECATVEVAUES
HOOT BE AN INFINITE CHAIN CRIVER )

13=12 4,013>

rbnr6nr6nI an I na 1 44

<
o p f o f E o

f E
2

6 "
-3^6

- 2
6^-3^6

- 2

6^-3^6
. 2

n r
t
r

n r n n n r n n

- H - Il -11 - H . Il - It

Bgclgmfingkmmamovingawagfrontheri.ua . absolute values increase.
Remark theriueriothemootlntereotlngpart.Notethatthecomohtlonpo.co

means that h2-4ppsohaoonlyhntelymonypoooibllitieso.no
henaetheriuer most eventually become periodic

Remark Doyooeaellthewrioookfhlhonofeobaedform ? Thiowrreopondo
Toaneudgeoftheciuerwherethetreeshangmgfomtheriuer
switches from region tto region - oroioeueroe .

in the example wegettuoeoboedhooms q . 9th
qezhL 1,2 , -2 > and Cl , -2 , -27 Q-h , >

IF D=h2 Theform has rational ot⇒ 9-2
it Coats O⇒THERE IOAREGION

' h O I
A BEUEDO CAKE )



example Is 9=511042 ? D= 40

IS 31 39 39 31 IS
SOLUTION OF X? 1042=1 r n r n n n n n n n n n

( lol 1911311151141181
pg,I 8h

g
at

6ganydogdog
n8
I

° f ya 8 it ,
2 o E E' 8 it E o

~ n ~
~

r ~

- 10 -9 -6 -1 -6 . 9 - to

1,9 lil El 4) 1711951189
oownon 4, % %

.
%
,

% %
.OFXIIOYIIO

solutions .
- ftt481.IM/7litM4L7HT--flg9qo)

example 44=113572 ? Clio
,
-570=20

EH#
pit

r%yqr%ran36195%42,5*495*442144^31
n

20^3244
)
"

41%5--44%-4441¥
a20^31^4450 rn r -

r '
r n 11

< a a 11 a
s s s

12 no ~ th th 14 to 12jr14 r
T t -78(b) Ion"05*04*61811°

s2 fl f o E 4 f o

I'd 189
-or - -4 - I ? ) -1 - -4 n -s

191 lil
solutions -- f IT"l7litT"181 ; IT"GBli±M4¥htT" 4342154981117192901
IF THE ARROW POINTS IN THE RIGHT DIRECTION WE TAKE AS FIRST VECTORTHE
ONE ONTHE LEFT , OTHERWISE UEOWDPTHEDRROW ( OPPOOHEDIRECTION) DND
TAKEDGDINTHEONEONTHE LEFT

.

IF det (Yiwu;) >o ⇒ som t (Yifdetcouechahgetheoigntothe
first lector Cordoned - botoncechoaxnlcomot change ) and sum I¥aor



GAUSS COMPOSITION

Now that we have a good understanding of the action of Slack ) ,we
Introducea new tool : COMPANION AW

.

For Goods , the existenceofa
composition law CNSNRALGROOPAW ) on dadoes was one of the cocoons
to consider Sh CK ) . orbits rather than Glock I -orbits .

Definition H CX,Y ) Is DIRECT COMPOSITION OfTho QUADRICFORMS fCx, Y)
AND CICHY ) IF THERE ARE Two BIUNEAR FORMS

i3:"iIi¥7wiiEii¥.tk#s:EiEtEiiww
SUCHTHAT FCX

, Y)
.G CZ,w) = H CB , ,Bz) AND

18:3:9. IIE,
this is addedin oak torestrict
the number ofpossibilities and have
awelldefined group -action

,

Clearly this notion formalizes the identity that cues of crucial importance
In the descent step In Euler 's proof . 90050 WENT ON SHOWING THAT IT ENDOW THE

JET Of EQUIVALENCE UsJOES Of QOADPDDC TURNS WITH THE 0170090RE Of FINITE
ABEUDN GROUP .

Lemma IF Q , , Q2 DREQUADRATICFORMS REPRESENTING Me DND 72 REOPENVEH DND
Qz to DIRECTAMP00117 ON OFQ , DNDQ⇒0,3 REPRESENTS Min

IN 2004 BHARGAVA PRESENTED A TEW TREATMENT for CA ON WAPO01170N .

Definition WE DEFINE A BHARGAVA WBE TO BE A 2×2×2 W BE WITH INTEGERS
ASSOCIATED D ITS UHMCEO

e e a Hin -- -dettloff ) x t f Ing )Y
Oe b we associate

Q2CAN -- - det If x -ifbef) YIquadratic
g h

forms
c d QQ" -- - detffocdblxt legf) Y)

Remark THEY HAVE THE ODME DISCRIMINANT

D= 02h45g-+of2+022+4Qdfg +4 bceh-2abgh.laAh -zadeh-zbcfg
-
2bdeg - 2Codef



Remark IFQ,
AND Qz ARE PRIMITIVE ,D ITIS Qs C PROJECTIVE WBE)

Remark Qzcx ,-4110 DIRECT COMPOOITONOFQ , AND Q2
e f

example 2612,77 D=
- 164 a b

< 212,217

g h

QCHYt-6X.RXY-7YE.de/QxtCYextgY/cdbXtdYfXthY=beX4dext
bgxyedgy2-afx2-ahxy-C.PH - Chui =

=
X' Cbe

- ahltxyldetbg -ah - of ) +44dg -ch)

Qzcx , 41=2×72×4+2142 = -detfaxtbYCX.dk/-extfYgX+hY=CeXIcfXY+dexY+dfYZogx2-
ohxy.bg/iY-bhY2==x2Cce-Og7*XYldetCf-bg-ahltY2Cdf-bh)

be
.

ah-6 D= -164

0=0HE.ba?hEe=2gsg+ce.../bfe-:n../bc:3 o

' so
Ce - og - 2 Ch -- -7 del o - 7
de -1

Cf
- bg -ah --2 µ=2 /E=2 y y

df
-bh=2l bh= -21 E-

g -O
D=

- 164 E- 8=0 h= -7

Qzcxiy ) -- - det ( 2×4×774,1=3×2 - 2×4+1442=23 , -2,147

⇒ 0110,2=43,2114 >

Remark Symmetry groupofawbehaoonder48.lt-2llsaBhangauewbegwl.nonone to Qi -- LAI , Bi , Ci > e- IRB

et
f

⇒ ROTATION ABOUT QI By 21173 dab( 0111102103 ) C0319102 ) 8 h
-13 ROTATION ABOOTAVERTCDLAXISBYTIZ C . @

(Q ,@2,013)#K-Ali -B , ,-97,43.BZ/Az7,l-Azi-Bzi-Cz7)-DREFtEU70NFR0NTBACkCQ.QziQz
) ( c. Ali -Bi ,-97,4 -Az ,-1321-97,4911331137 )

Observe that 0300200 , :(QQ.az/-sCQuQiiQs )



Remark IT LOAD 100001BLE TO DEFINE AN DOON Of Sh (KKSh (7L) x Sh CK )
ON THE JET Of BHARGAVA WBES

Definition WEOAY THAT THREE PRIMITIVE QUADRATIC FORMSQ, Q2 , Qs ARE
Wwi NEAR IFTHERE IS A PROJECTILE BHARGAVAWBE WITH PREAOELY
THESE THREE TORMS AOOOUAIED

Theorem GIVEN Two PRIMITIVEFORMSQ,Qz WITH THE JAME DISCRIMINANT D ,
THERE IS ALWAYS A FORMQz WITH MOURNWANT D watTHAT Qi , Q2 , 0,3
ARE WwiNEAR ,

AND ANY two WCH TORUS DRE EQUIVALENT .

DEARING Whitten. R TRIPLEO to HAVE PRODOct I (NM 01 MAKES
THE ET Of EQUIVALENCE USNES Of PRIMITIVE FORMS Of block IM INDNT
D INTO D FINITE DBEUDN GROUP.

IDENTITY 4
,
or
, 5¥ > BE So , he G=D mad 4

Principal forth

INUIEOE Of CQ , b , o) to La
,
-b

,
c>

Ut WRITE Clt ( D) = EQUIVALENCE CDSOEO Of QOADRSTIC FORMS Of
DIOCRIMINDNT D

Wewilloee the connection with the chess number ofnumber
fields

.

Frrot we define an action of 94174 17=199) EGhCK )
T . FC X , Y) = -1 FcpXt94 , rxt S4)

detT
Cl CD) .-Gh CK ) -orbits . we have a nature I mop IT. At CD ) CKD)
We know IGh CKl : Sh CK ) ) = 2 Thor , the fibers of It have orderatmost 2
LET IQ,) , laid E aCD I ⇒ IQD . -1,027 = IT LIT

- ' CQ , ) . IT ' Can )

I
, >
IIIHum . ,

Clt CD) , > CUD) , , I

Him . htt } if the principal form represents . i and trivial otherwise
.

GENUS THEORY

Now we return to our initial question on how to generalize Fermat 's
conjecture

Question Which valuesinHoxton representedby aform ofdiscriminants ?



LEMMA ALL ELEMENTS IN⑦IDKI THAT DRE RENEEDENIED BY THE PRINUPDL
FORM

,
TO RHD WBGROUP H .

IF F IS ANY QUADRMCFORM Of OldKRIMINDNT

D ,
THEN DUEVERENTS IN⑦IDKH REXREOENAD BYFTORN A COOET OfH

Proof IT to A CONOEQUENCE Of GA000 WhPOONON
• Observe that principal forms always represents I and Goodwinpaxton
dhows that H to ctooed lender predicts - QeQp --Qp
Further

,
if a is represented by Qp then on Is as well provingthat

H Contai no Inverses
• GROW composition Shows that Ifa E IDK1×10 represented by
Fond t to the orderoff In CHCD) other at = he It and a- ' h Is

represented by F
- i

.

It follows that If a ,b are represented by f
then d- 'b EH

.
further

, any quadratic form represents helves coprime
to D 00the set of values repeated by f to non empty ⇒wet of It
Herewe areusingLemme 2.25 of tox'sbook .

Definition TWO QUADRDDCTORMO DRE INTHE 0AME GENUS IFTHEY REPRESENT
THE 0AME VAUtt IN⑦IDKY . Clearly , equivalent quadratic
forms oreinthe somegenus hot , in general, genera
consist

ofaevereedosses.IO
: CltCD )

, group y IDKYIH
homomorphisms D= I mad4

LET t BE THE WhBER OF ODD PRI NEO DIVIDING D .

WE DEFINE µ fFtl otherwise
WE DLD DEFINE THE CHDRDotes A 2 h mad8

D
- II Pie " Xi = f÷ ) 8 fly

.
-"k

z c. , y
.
'
- its

where D=-4h

THUo
,
WE GET I : ( 72115kV , y f It}

"
DND herI

=
her tinkers

n her}
Theorem herE- H

Proof we 'll Only prove the adore where D to add - we'll only consider Xi 's
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