/rEORcA De MUHER( 2 (a(avajsrao

Tmvewo  amoltiplealivo
axz=b (mol m)
ax =1 (wol M) owmele solieziome
!
R LA avimelle Soliz.

[
(a,m)=i

S&%pmuww JJCW@%-wMst&%wM@.JtMM}
molo. - @ A=z (mool m)
Come  risolve a - xzb (mel m) 7
Molt: pleco por Yot (o )
e Trow (sa) X = »nb ()
x = xb (mod m)
B = At = amveuo mﬂfp&cout\/o d a

wodl

il



Quimels , *m generale
ex sb  (mod m)
d = (@ m) m' = ’”/(ar,m)
Conoidiome meemenca = d[b

©  (unod o)
Q. m
(a,m) m % (q' ) (a,u)
—J |

Q' b
a' x sb  (med m')

= X = (a')" E (med )
Des 1m'oo‘1fam’fe,

Swﬂomw o Sapte  Qx = ay wool 4

(

=)

com (@, m):l. Allorea xsy (wool m)
Dim: fmo'afra&w Poe o entambe

4 Mewmbrd
3% = 3 (med 10) 3 x=i (19

(Cowlto, 37" =7 (med 10))

Se_IV\vcce. ‘Ko J 3173 (mol lo), f)fqz«’n,
Posre " olividee PoL D, me [P°sso Aot






/rEoRe’F(A Cwese vec Resro

Q’aa’ Syncceode e ‘\,o 2 (‘9 P"w‘> ‘-D’"yweuzc

X = 13 (mod )
X= loco (meol 86)

M ol x mom essle!  (pwatas)

Xz 3> ool ¢ .
i =
X = 7 vl S
s {‘)c_s';l moo(’4
X

=) 22 |x-2 & X=

(on Bizout: x=314k

X-72=(-4+4K) < s

& 4K +s5h =4

lBo: Mn sisTema o Ca'v-j/mem‘ze

{X:—:&. Cmod m)
Xx=k (mod m)



A Cl, (_/m'm):l Avmelle  tna. € ma

el soluziome wodido m-m
{ = 13 (meod 36)

Xz 37 (med 3)

V“’Z&m moolul: o XZ 13 (wod 3)
X313 (med 96) &)
I

XK=z (mod 32)
3-32
X 313  (mod 13)
X213 (1 %) ~> X553 (med )
xz22 (  8) X=2% (mod §)

36 mstema. mom he soleziome. ':vae.cg
{Y;(B (wmod 36

X325 (wed @)

- X =13 (3)
=) X =1 (32)

X=5 (8) “nutile

‘Esew():a

A




(X =
(= *’-‘i" %
iRl D O
X=6¢ & ¥se (7
S (%) X =
\ x‘fq (§) e b led
Eoicte W';ﬂia' ‘ébs) OM X=9 (9
X = Sotlw3, forma.
/ (wmod G-283)

X = _
(=) { i )
_ (#)
(8)
(9)

LA Soew 10m
Abtro Pione o quinds X2 -1 (5789
emisio Teovare L refo bl ofv:
O(A.' 10,00 L ViSiome
poe l4g



Cdmro*d'q,vneﬂo delle-  pofenze
1, a, e, & ... wmod m
Pore r:%mue wsfm dlue uraofnevd" 'S
e ¥ com R’ (%)
gw;;:m ‘fﬁ‘ (o, m) =41 J A
Alora. existe wn b Tee eb =t (mdm)
e do % 'bwvo bR, A’-.:-L)R’ h o -h ()
o (ba) = (b)Y @ (el )

) 1 = &K-h’ ( mod )

Se Mo ’P\o (Q, ’h)‘:i?
'Po’r&«ze,obimolléliile8 00,0,..
Potemze b 2 wool 48

1,8, 4 8, 16 32 16,32,

QK W;Ol 48 j — 2% el 3
2% o 16

{z" = (  (mod 3)
2% = (wod 1g)




{2‘;.1 ((vmodl 3)

2a'lza (16

oz 2“ = ) (med 9
e k2 3% zo (wmad 16)
(\301—%2-& o 6 medl .Q,s' 3?1 Prewma

e yooL &ew\m,o 20©- .-
Orcolime M‘f.r&wﬂw (Q, m)=4. Sa‘,'g;%

‘J\b ‘U,\‘,sre -Q,>o +.C.- 0,,“' =] (w.oo( 41)
Ll od. mebb. ol e amood m - O‘w(m(a,)..

- -

A qu:- V;Cco‘{o 4 com o{uufa, p%r’ﬁe»vi‘.

7

Peop. Lomdomedtale O =1 (ool m)

= od, () |>
= OYpio af = (de>?w&°&2 4751
=  Socviame ¢ = o, (&) - A1~

ol.o'v.e, 04)-L<0"=0[ (@)
i.EQ, (o‘d(e.)> ""



&&_ ‘:ww‘ LM e MY" (O-) ?
Prccole Teorewma. o: Foumel : »e (e, P).——I/
(Q,P" =4 (wmod p),
OVV &ro @H-o(,r,, () | Cp-)
S&'ﬂoﬂe— (Q,P =a (mwodd P>
GM»({% '{’ 2, 3 ’O—:}

{ &, 2, 3, ..., Ce-v) Q-?

‘btw "ﬂe_ %oO(u,aa rc) DONO '& STCSSO :MS';G,MQ
st’ =3 {‘z?-/ %4%

{3, 6, 3, 12§



Dol vesfrewe e 1#] 2 i #j-a (p
Indedt
¥ e #Fo(pl, pexdk per ipdes pta
e 424 Py quinels p
% se romo Yadli olivews med p, i o
ragpr. porivikaiols some Gl olveos:

MA queli somo Pt Tumwner Ccﬂw‘o“'%b‘ﬂ
1 < p-, 7WL Sovo  (in L
ﬂ&wslc}\e. o*cot.me) 4, 2) -, -\
VWSVJ\LM& L 6L s.dfa_ ( wool 'o)
= < =] (modl e)

a—

= i=j (pedd eVadi <p)
Allors,
£:9:3 ..- (p-) & @ (2a)-(3a) (pD&  (p)
CF")lo = (Y’—‘)" el ™' (ool P)
=y 4z a7 md
Ex (p-dl = -+ Comod p)

(1



E ton m %%ew:co? “Teorema. ol

Cdpo - Feunat'
Siome &, m Coprim. Allora G(.(PCM)E-:I (m)
C' < ‘F""’?,

Qo) = 4| LeKem te. (km=f
@ (6)? 1,/,/5/49,/ ¢(6)=2
¢(p) = Pt (2 pieet T Rouned)
O (3°) = Yulli - omedbipl ok 3

= flb - 37 = 38,4
PLp) = P p= P )
S (mm) =i, @ (mmn)=@m) )

P (164) = @(243%) = ¢(2%) ¢ (3
= 2 3-(3-) = 3-9%
Exs. 5% =21 (1nod 164)
Q. e (o=, o, () | ¢ (=)



B X' - ‘3'3 so w3

¥ 3 e prwm, S U, Bily, quinds
Xzo (v) & Yyso (md )

* Se 31y ouste Limverao ok Y ol 3
Rismcamote 2. K27 -4727=0 ()
=) (x2)° — 4 =0 (%)
=) l(xz)"3 =4  (mod 3')/

% ordy (w2) = ¢ pd (x2) ]| 13

ord.,, (x32) =1
¥ Qu.nd: (xz-)iaj. (waal 1) : wya:(/;w
P"‘ 46 e d:'tovo ng (MJ 3,)



3%%""0&4:

Lo. stima ol FLT e b. vm,gﬂone_
r)ossféc"é_?

Coo : evisle um @ Tc. oxd NCES S ¢
Rstaos’(‘a Lo, et pen i o eeile tnp
cowye oz e g Te- owl, (9) =p-y
e wn Yol et s licus CeENERATORS

P=7 o=3
1,3 %, 6 4 5 4 ..

/

.

6=p-

Ex  Eaistone erafiamedte ¢ ( @ ( \o)) g evalor:
LI/V» b&ym,e,‘,jb oL = 34; JL ooline ha,?
a” = (vod ?) =) %‘\x =0 (ool p)

— (Ya-—') I gl

Y.._ .: Ae wo‘o}t.o 3 que,d'o Mom
Spmn%e (3") = '363! (ool )



G d= (i, p-i

Aeeo*w\, r«l ) wX ) %'—l :—t—-x

=) %’(:l ]x.

"((;mo!' =o"ﬂ°€ i :—ﬁ——_, .
Q O"“e‘a (Q') P (g ) (x:,p-")
Se V°'3L‘o e e s unm 8%%«._‘)‘0»@, e mec.
e gu,Jé, e (L/ P-Q =4, Qu,a,,l:
Jum‘f'en; uvstone \wrw.;m.: Con r-—l e  Menote

L pl @le-)= ¢(¢ ()

Lsictenzo. ok unm %%Moﬂ‘m i ae,ne)w-.&,

Esisle wn Qerowloe mod m, coem un g am

U"'e(m (%)cC((m\,

M o Soeo);g, Iy\,sljé‘_j FKO,Q‘OKMF

Prewmo olispesy
Fode  Se 9 e” m aenm“f'm'msol{’) allora
© g ¢ Qup a“mg%owds»@maotro‘(

P ogn £



Restolus o(a@ebwtco
Cocem = g ‘e o XFza_ (ot r)
bo. solizion: ?

X OG=0

% S y'=2" molp, el (y-2)lys2) =0(p)
qurnd: Y",ES e p | x+y

&
X=y (p) X=-g (p)




QOAM Vh %%Mo%

3 ¢

2 -2
L4938,9.3 - gP
N 77
G(Mmf,?

R%O(Id Olueuol/w,te,u = gen-owtf'o«e. bovets

ouﬂea, YW ereo
Pove
Me. aﬂo«a) A Somo L pofenze. 19~ esime

wod 3 TyTTO!
Prendiomo una. Losae i reslo mel 3,
a g“ (mosl 30)

Dico o (ooss Saz,aj;w L = 0 (mod 19)

5’*‘% YWSS«» SOSTCTWC& L O -C+3Q,

ed  im %m@, Com  Guuadungie. eyponede
Cé”‘?@w ool & medd 30.
= L (vy._o‘[ 30) 11-91. 8044-24?0\43_
X =2 (woel 19)
=) Posso ]acp,gx;% . Mp& OL'. 18.



Esercizi 32 p.10, 33, 46 48, 5o

7/

‘303. 23 4}? e jo



. OB/ruwno
m perfeda
e
ea
m‘[—e}d CO::L M&‘ -7 r’zctz
- r F"' 0
9»:51.3«: w({{::)
isv b o
OL:WS O
(- X =

5)
C p
X4tl=o0

P W/
WA:TM
0(05
! ) .

15 °  ( Paw )

| (2. =

20
1X+

o
(unica
v&L?:im

S

eryule 44(,::”)5 )

(o -




T
P pn
0, ercstone imbL T
%r;:&dr’lzm—w o
Succed v c]z. rl'h? Allora,
€ 2 | '2“
% 2""{’_ ( r-’OSSa r’tww " ra |

N

|

" P%ootlco OL. y
Gmoo(o P :

S sostifi
HUSCO N Con
M rEPE) m+ Kpp-) Fe succed?
=9 . (2'0__')‘((-'2.2"_ ((M.oo[
NN 4 For P)
P p-) = m ( ool p)
=< a,s’l“q, ']:tcoku_ Ana s&, P
] ‘3 | oL 2tome
;ua“nwww cﬂe_ 2“' fmcé?af(e,
ch—c.p,a(ﬂ_ T
CMMW) e = ‘4.( )

L memlpro
o(e,ovl;to e = »e (somdofma)
m =| (‘o)



FMHOW 8& o mN=0 (P—:)
m =4 (p)

Mo m(gﬁ,ul‘o e oot oo (4 - F)-L(:(P.—,)



Mtime 5 cfve ol: 5_5’55 = %
%8,&0 X wool 10°
=) X =0 i 5°
FiSiscEsRes
oo sappioms 7 5707 51 (et 30)
Smfno . SCWS““’ mael (p(32)) (%)
O(32) =16 :  voglo 55 el 1

S

VD?LZO ‘55 mosl 8

Siccome 5 =t (med &), 5° =5 (modlg
doe i 55 =% (med 16)

7/

oS
=5 (med 16)
O x o&srw«: = x*s1 (med 8)
=) )(zz Ske) = X4=|4-\€k+64k2
e” = Clm,oc, lé)
0 3125
X = 55 mel 332 y

=) X'—_—:Ss ol ’OS)
X = Sg modl (55) il



:Df--[’l\/ t.c,_ {n’,-?.m.—l—lj
Py~ Piccoro PRito  (ppp)
s p g o
r}ﬂ-m‘*) &) 9™ =1 (moof P)

d
32“’5( (w-ool f)
d‘e{(@ (V|2 s
dtd"o CS..) C‘o-—t) = '0<2—) l (P“/ 20\)-2_

Porecd CT’“‘, Q.'h)=2? Se ﬁl% e al[(a-l/
allora 9 € P <P =Ppp (7)) = gl
mon  easle ¢

{ = 2 =1 (wedp)
o‘wf’.C-‘l).:/ -—-)as:wv.doP

r \2’% =1 (wol P
queondi  |o=3.
b) 3€e D 7 3 ’ 2,3K+1
Too imdugiome s k. K=t oK

3¢ i<

Seebww\gmk) 241 =3 -9






Ancoro. sesieluc o - esime  (arroof P

Toffo. e me somo esolfoumente

Qual: somo os. i e mod P?
i=8p/ 3{/ 32, N BF-Q_
Cﬁ Cpueotvcww Ne *6’8744&3«0% &-=-><°( (p)
(por o frssas) Ao sobluzione.
gquo Q = 8 e X= % .
'z dve. i
&= (p-1) | yol -2 & uyd=x (p-1)

(=> Cl(é-(- (p-) 2% =4
Sezout
5 R solusivns e o o 2o (dp-) [

wava o = XY ¢ M«O(uo Q(-esiwo =

one wm Co"vwspvvdw tom 31« %‘qm,l:
Lo ) P2 Lvisibils Pz (o( P"‘) t



W Somo 'VJ'l
(o, pot)
= X7 —
4 mom ﬂ.ob
Sotuz wool Il.



