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1) For which no I do there exist

Someday, October xys [ such that flyy) on ?
# other words

,
which integers

· A degreed homogeneouspolynomial
are represented by f ?

Lor form) isa polynomial (in multiple

renobles) where every monomial his Observation : if flyy) In the

total degreed f(dx, dy) = din

=orph= X++zy22+SXY2 2) For which not do
there exist

is in degree -3 form prime y
,yoI sum that flxy)n?

- A igory form is a form in Ivoriables. In other words, which integers one

-Acomeba#imple: Two binary quadratic forms

Questions we like toask about biniry which primes one representer
by t?

quadratic forms f(x, %) : · 2SPoRy
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Lem : If pE3(4) and playt, Prot . Choose 201 such that
the ply and ply- 5-1 (mos ph. (possible since(=1)

of: By issumptions X= -y
= (mip) . Consider the set

# ply, then y"(mip
exists and Eutav : OSU<p , Osucrp3.

Note that the number of ordered pairs
(xyj = Xy25 - 1 Luip, (v) is (1 +(1) = [rT">(r= p..
contradicting ( = -1 When p53 (most). By the pigeonhole principle there exist
Hence ply , our similarly plx . / distinct pats (yv) our (v)

rollory: #) p=3 (mod4) , then pis
with utzr = u+ zv (morph.

not the sum of two squires. Wate X= n-w'
, y=

v '- v ; the

&not of p**sy the phon ply , X = zy (modp) ; squaring
both sides,

implying pe/(x20pt=p . * // x5zy = - y2 (modp)
= p((+y).

Proposition:#f PE1(mor, the p is Also
,

0 < X
*

+y(T =20 -

properly represented by - Y? So xy -p exactly. 11* (dueto Fermat) *
(Afd((x

,y) than/xy=p + d
= 1

.)
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emmo: If mond n one both Prof: If the factorization condition

represented by X2+Y? The so b mn. holds, than n is the product of

of: Choose u,v,x, y& with numbers of the form :
· 2

m= tr2 and n= xp , then ...
· primes pel(mod4)

chock that · where is polue , q3
(m4);

m = (ux-vyp + Luyox? / And 2-1+ 1 and &02 and

WUT...
the proposition about per (mos 4); by(Secretly , this identify is
the previous lenno, n itself is the sum

lutiv] (x+ ip) = Inviv/x+ iy) . ) of two squares
Theorems (Ferret) X+Y represents n
if and only if : if pla ar Desmo,*:

# modhyh and pla on

p=3 (moY), the (by previous lemma
the p divides n

with on even multiplicity
plyo ply ; the

E 29 .31 . 3y3 is a sun of 2squares

but 294 . 315 .376 isto sunof 2 squires,
# plate then do thisagain

/
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Theorem : his properly represented by General connections :

X2y2 if and only of is not divisible binary quadratic form

by any 3 Lavi t) primes · &20 bXY6 cy2 of discriminant

Other cool quodrobicform results: A s b2-Hoc

Theorem (Lagrange) : Every nonnegative ii
-

integer is represented by WXoY+2? Legendre symbol
w/integer creffs olgebraic number

Trew: If a quadratic formin only Let to theory of

number of variable) represents 1
,33....,240, quadratic extensions

then ot represents all positive integers, Q)
- If the coefficients of the cross

terms Nik; are all even,
then 290 can closs group of QUA)/Q

be reduced to 15. 3
closses of binary quadratic forms
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Bock to the Legendre Symbol (at · (*)=SiQCm,
where p is on odd prime. Extension :

bisymbol (*) is defined for · Quodrobic Reciprocity : if

all 0.t and all odd positive integers& : P
, Q be no positive intees, then

i) Q- prim then we definee ()=
Unfortunate property of Jacobi symbol :

() =(- · ()= 1 does imply that

Jacobi - - is a quadratic residue (mud O) !
Legendre Symbols

-Tucobi symbol is multiplicative in either Exompli = 11 our Q-221 +
13 : 17.

argument . Fr your Tuesday group
work

, you showed

Properties of Jocbi symbol :

· it equils the Legendre Symbol
X**11 (mod 221) has no

solutiona,

by colculating (i) =- 1
,
(i)= 1

.

if Q is on odd price.

·()
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#imple: 53
,
681 is o prime congruent

to 1(mi4) .
Does x&= 1

,
311(md S3

,
681) 33

,
681 = 70 (mo 1

,
311)

1311516 (mod 35)
hove solutions ?

Answer: We explan Quadratic
Reciprocity

Lin=) =(s for Trubi

Legendre Jarobi J
Sinu S3

,
681 = -76 (mos

1
,311) :

LasLinu
Lu

-(- 1)(+ 1) ( -(i)) Next topic:
= +(i) =(5)() = + 1

.
Arithmetic functions

Hence the Legendre Symbol (ii)=, (f : IN - (R)

so the congruence does have solutions,
Y


