a\ [gl2l
/
MA 682 — Pavtiti'on Theory — Lec. 1 4

Thm. 24 et ¥, 0£%<25 denotc any quadrati
ves/duc. MmModulo 23 .

(a rs cl_uo\o\rro\bq"c_ sesfdue @palulo n Arf(’—

F o o QQLr_qcmoo! n))
Theh Hfoxr each mel‘r\\)

T(23Nn~%) =0 (mod2),

7 - 2.4
Proof n_z Mg = 909.,9)

= qf(o“c;,)oo(%ﬂﬁf
cz/C?,;q,)w(clfg;cf,w)m CMOJ‘Z_QJ

Note Hhot =
N(>N41)
AS AL A e j(w)n q;% +
N~ <o

9
Nows |+ n(sntt) = (Ent1) — 230(3n4)

L2

1]

2
= éhﬂ’)g(m041%7
Thus  vco) corfll bea al MAltip [e of- 25

tohen ™ (2 not congrus o a squarte
rod 22> - - A
Tn othex woXde, Lhic oa7ll ha

v m:2.2>h+,Q,7‘=k'L 02 0 L0383 Tov Sorme
) ~

ntgem N0 LK



This implies that L must be a__
vodxabic non~ e 1due . mod 23
LBe'canse i /e_was A E . tod ’2’377
then F > 2= (rmod 22
=) M = 23044 = 23n4 X (mok2z2)
e DLQ’CmoO(O/’&_),

which wouwtad controdict @ -

From -he AYFo%esee ~ e rood 2.3 .

:"6'
Note —thal— 2.5 = )-—L/ ( "Y)OCQ q/)
Mo F oL > v=x CmOo!Q_g’

&) —v = —oC (mod 22)

C'J\oo' —% = — O(Q_—i—’&/B’J = —’Z,Q—~j (modéB
Now su pose thatt —¥ IS a v Cmpo] 22)
o a:rg —% =y (mod 23 ’ :
= — = 5(24—’2___%}0;
rl N
=) j9‘+zg-b = —xX — | (mod 4)
n_ o . -
Z> j+2—3'&=’\9<—~J—1-4'1—L,(
7 . P _
=) %+5L~1-J~\-0—35:4UK4
Find “he congradicthion,



=N — ¥ = Ny (mod 23)
% _{So ——’Ycr//’s z><n't of 4he 11{)
=) (mm —%) £ oc¢mod 133~ N

Thm. 25 ( Raman\q)qh)

; P(SOta) = oCmod 5) M Ao,
’fco(';
L’—

U0 (T38 e = 905595,
(g cl)of (CL? ‘7,;)00
oo
= (‘fﬁ‘ﬁ)mz Fm—,) CmeH
Note EAat- e

(459 ), =(331) (mod 5)

(15992
oo o | .
(5990 O Pql = L9593 (med 5)

Then the CONGYUCINC = P( 'p'_q+4|-') ggcmooﬂ '9

Wi follow 1~ we show -b-ho:t- bhe
coefd. of Cfmﬂ:’ on the RH2 (s a mulbd- 42_ 5.



Dbsexve +Hhat
q,(‘%%ﬁ = s (7»"7”3

bt
j( 0 j ) =17 Cant 1) ¢ 50
— —~00 k.

JH+k /+J 2 ) ¢
D) ZC 0 Coket) + k)
J"—ook_o
We now use he efcmmtnr:y t denti &
2 ~
L(j+v)Q‘+Q_I«+17 = X { [+ 1(3“1—1—1) _l_lf_\m_!)}
n = -
A — loj =5
IHene e I+J(3’[+«) 4 llett) i e a fould -
~ .= 2
st 5 ff P—CJ“")L"l’(Ler)D’ = 0 CmoJé

|f

Cj A1 )%hmlg\l 2’(3 ~+! )2(;’049
] 2.

4(_.
4

2
2
[ D
O @)

N

Pop ol



2_
5 “+
4 I
Se X:_(rewq' = 0 293 (rood E’>
Dkt 1) =
Har\ca__q—c )= 0917 4 (mod ':_'9

2L+ -f—@—K:H )Q—?_o ¢ mod F) only tohes

2( (+ 31':_ o ¢ rowch ’3’) /A <z_4v\+1) ’;:O(’mOoQé

\/
2 A EO(MOOQ@



