8/23 /2026
Lust TFomg !
Thm (Lagrnge) Let p be o prome and
ﬁ?o) = @ X"+ Gy X" v axra, € Z[n]
with  pf . Then He Con gruence f(»c)z 0 (/m(/)) s

AL moest N hoTS .

Rudvatic Congruenie €7ualivns |
U A4

We f@u(k(_ebﬂ
ax+ bx+ c = 0 (md m)

Fo PTE A [k bam) . where A= L-Yac and

= 2ax + L



Cnadraz:e residues & ponreridues o fils p>2

Défﬂ (&W\J—nﬁ(o Vet duec b h\,)r\hf;u{uer) . An W'L“(L;op a ., wsk

/7%0(, Ve a Zuedratic yyes fue o d p Vf Heve @

2

Xe Z (£ X% ECCK%MX/;), OBerwite . w s colled a

Suadlatyc  honress Jue o d p

/Vv‘ﬁ«%‘pm : W}”\/ia & K_P v‘f Vs oo Fetline MU(’)/

28 /\/ /7 ‘\)'f A s & pontet:die /vlwf/).

Lem . Lot p>2 be prme  and ac Z - /Jf/ok~ Jhen
X°S o« (b p)

/Las ho  Golation or 2 CJ\ATV‘D/W ,



ZZ(; /N”Nf {Aflws f/nf 1'][ }CEX, (h'\/\sve /)) X2 fu/wﬁ"oa,

oo AS-h S p-g (mdp).

7 .
Lem' Lot p>2 . Thee ape 5 fuedrazie boofua

) —

/
N Z"Lotrf)/@?ﬁ(, ho nbes; fine g P /) .

}]f, 7/u_ Fewlues  qre

o

o



So w(:t‘}‘ =0 . fue 1/‘:/‘,

P b _
S Wepe abe _j_ Ye§o Lue an oA 0)—//‘ IZ{ = P)_/
hon Vet oo . ]j

77%’» ( ELJ»M’ /S CheTerton - VErion

/%fca.

(/) Zf a K P Kes, C{P_;/ [ (hed /))

il

/?
(z) Zf a /\//;) Hon aT—/

Il
|

T
s

/Df- (1) If a R };/ Heve Vs Sohe ye 2 (P

- — 1) 2 )~
Ferbat = o* E(?C) = x/ ’E/ (hwx/;),



(2] Concidos

A (&@—{)(k}%ﬂ),

JL()U MES, /L(Pc)

{ch«—c = f()d = 0 (b p ) Aas ek;ou;ffy p=1 hery
Lagrany e

%

]|

[on. = p=] (o })),

Lem

P“Vf CU =) jl?c/EO (7‘“1})) /WS at Zeotf‘f % foTs

ittl/ﬂi'\ 47 alf %‘C Z(/Lmoﬂkwﬁ‘c W{C”LI/\QS hwo{ )] ;

sy Losk

a{ci ](x/ = —IT/ :“Qﬂej(mjzo (mi/,) /mg Wt Mol -@ Voot

So Ylx)=0 (mi/,) s eractly L= hoTs .

Nowo . L‘f a /\//) - Hen fﬁﬁ)zo (MJ/i) bt jﬁm)i@&%l,)



Co o Ala) = 0 (hed ))), e, T+ | =0 (/mu{ />) D

Dejn (éajmdre sy/v\/m{) For ﬁh\y prime p>2 wd a € Z ., %;J‘mz

l y C(/{/),
(;L)E ‘{ . CL/V/J/
0o . /J/ou.

77%« ( Euluf /S CheCerton - VOV on l), er ah\y //n‘/ke //> ) Q;\A

ac 2 wid /;fm ,

() =« ety )

Coy (/)}’ajfu'wfr of Lchan@ (ﬁhtnuéj Zef }’>1 be /m‘me.

() (/’emo{ca’i\}) W= b (hoa p) = <[%) = (ET) :



(2) (nptece muleplatnty ) Goven ab€ Z.
b\ _ / «
) =5

Zn /)cmu-culwr , VJ‘ 6(17 E/ (%J //) - Hen

/’f, Exercice .

Co}” (\/ me d /)) Zﬁf /J S ) Lg //h'hw,v Uﬂn

L\ other ookl . = K p v'f //3{ (}hwe 4)/\



})f" (7#/ JQZ{U‘«J fﬁ:m EKCCV /S Uriferion , Vtrilon b

Nl

Note also that 2 v even whn p=[ (md ) wnf

2 —
oL whon F;g (m£ b ). FM Vntunte »  “3 V5 even V'f

P-l
=0 (myg 2)

& )= =0 (rd )
& =] ().

E,j. —[ R 3 s tmge 3= 3b o+ | = (mea ),

=l N . Chee ] S 2E+3=3 (wed k).

Coi', Z@ 7 /? = 2 ée /2f~'lhg .

= (med p ).

1]

(1) (Welson’s #hm)  (p=1)!



Seppore P> 2. Leg
(l) l/\/]/;p e |
due¢ o d p \}
K = {Z‘A%ﬂmwo Fe ¢

D"C J .
/\/ h L “* )

S
H Fo= () (fw@[
re k. N
on = (—/)@ (ot p )
hepny

Hen
v /12 &
/I/la)’EUVL}* ) f

IO(MMW‘
=) 5=
DI —



