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I Quowbals sono bell: moollo 9
& 1 9*=4 3 = (mod )
4L.—:o (8) 5= 1 (mosl g) 6'2:—:4(8)
L 7= ()" = (s)
a= 01,23 ., (nol¥g)
Q= 0% 725 (8 )

/T
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Gora («uw"é)em.e_ 2 +y? ol 9 ¢
0,4, 4, 2,2 g 0&5‘0\9’:612 (8)
Gra. fo 247 B0z (=

N0 (®)
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@o go’vfumﬂﬂ'o
Lavorando rmooldo T, Q.a ‘3"‘&9\/&/1'0 AUma
a. (xoba wrttne ) sb (7)
fmcoa,,v;'fe,

Qivnd: vogl:,o So,rm re 4 pust resolvere
ax sb (mod ™)

= ml(a,x_-—(o> = ensle m im’l@«oé(
)(‘JL 5% Oz,ac~£= g -

= o dicfastea @ e x Hny =b

ssolve = (9./ m) Jb

Z Come. Trovo fo Soac%z'ome,?
Lo soluziore o & & exfomeds
loo solliziome ol Comgpinenza

e %ua,w(o @c,x—l-hg:’o mooledo M

'\'}4,0\/0 2 ;‘L_) (Vnoo(— ’h)
i'e?mm Ox = 7 (wool I5) uate
Soluziow, ho !

&
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Troviome obmene una golezione
gx=6 (15)
(> 15| 82-6 &= 8x-—6 = SISy
2 €3¢ +1s p =6
(815 |¢ oK

1S= § + *
R
1= 8- = 32-8-15
xéC
-8 — 6 1S =6

G 13-826 (mod )

—

M= T+ n®+n+n+4,

2
Z , Treovare— »n o@Rmche

n
/VI 703,‘://“'& Ceo lDe/"?ec/LLt‘b
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D*-”(F ce Cnews m 2 velalil: - fttle 4 $04_:
Z 0wl
a X -1—(:;3 = c
az +bw =c
a (x-2)+b(y-w)=0
a(x—z)c—[o(g—w)
\y/@o% (e,b)=4. a| bly-w)

\“/ POLJ(: (Q,[p):|
& | (y-w)
=>{\x/——- g-l-kq_

a<%-2>:—\a (-’K<Q)
=§‘>C'Z-:k£ =) 2=9C-"CL>
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m one +2m'—m-—8 =0
;
(m -4 on+ 2)—5
(ﬂm—\)(m+2)—__-.6
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x> - g"’ = %004

7005
(rrorviozions (> +3)3 = 234 Qoc?+ 27x + 23
=3 (ed 9)
0®so 42 =4  39°= -1 (3)

7005z 12 =3 (9)
Quinde ¥>~4> =3 (mod 3) men ha

Solezions
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‘?’004, = (K——U)(sc2+x2 +<32>

K20, g2° (%—3)24-3)03_

2 (x—-g)"

053004 5 (x-y)® = 20> x-y

Kaveando modido 2 (\waﬂ) Wrovo

X 2y (2
rPoSSowo Userte 'C/Vvq.—""%\lot Y’%?

¢ Vow. Quiwd: xsy =1 (2) e
XK-y =0 (wmodl &), siccome
sy +y? e oL'S‘oQJuS
4 | tx-yy | F004 = 417 103
E X-Yy<20. Mmwh ...
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I o2 ¥3y =3 modsds 2
x?z2 (mod 3
L M. x® ¢ 0 ¢ 1 wmoduy 3 asswdo
r—gg'_xz =4,]
(ch&'l‘a,g: ¢ t“oow-c;
Mool 4 ¢ 35' =1 (w»oo[ 4)
=) 8 e Prw
=) Scivo ‘3':-20-)
L (27 =5) (3%+x) =41
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S& X =4 mow ¢ -MTMM']?&
Alticimend. & =0 (mal 4), oo cui
3 =4 (pned 4)
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r4(’20‘3' = 402 4056—2=4-034_
O0-23=9 mod 4

(gsma'«%io 42)
4"4—4'3 +42'= % - 7Malco»e>a, + 1

Be pocte, am Pa x, 42 ¢ 2ow, dicams
2.

4" 44t = Mumewne = 2 - dispan
Quwwol-\. X e Y monm [odiono exere
%‘Dwom’o; 22} e (Do«, CONC ...

Abbcmedts, cotadolizione mooklo 3
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Iro 2009 /j_

g[q, N U imfero >0 € Q,/__./ QK (K7,2)

o ishuti in {1, .., m§

S’-tﬂomm A ’h| a.‘(&;“—l) Pe<

@ a,a,2, =9 a,&, =88, =

g,
{Wam =a; (mod m)

Wo, Qy ..., &, € {)) __-)m§ ¢ Aomo
AicTid)  oumavdol,
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Teoan ver Numear 2 (a(avl(szfal)
imve)vao M’hp@:m&\m

X = L) ('YMOL %)

QX = ( wool %> owmwmelle Sd&b%fome_

SW(,PW.,;M o avere wna %veu.z-tcme,, caiwmff_
molo. - a Az (mod m)
Cowe  risolve a-xzb (med m) 7
WMokt pleco pr @ T (e )
e Trow (sa) X = »b ()
x = xb  (mod m)
A=t = imweve mellplatie & o

ool m
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Quime, im gemerale !
eax =b  (mod m)
d = (@ m) n'= M/ (& m
Gonosriome meemovca. @ d|b
(&, m) & _ % = (am) b (ool )

(&, n) (a,u)
———J | I
Q' X

=

Dss mpordfante
Suﬂomm ol Soptie QX s ay  wed m
eom (@, m)=t. Alora xsy (meol m)
Dim:  molliplico poe o @b
4 Mmembrs
3% = 3 (med 10) 2 x=1 (1o
(Powtbo, 37" =2 (md )

Se wnvece ‘Ko 3 3173 (Wvool 10), Norn
Posse "ohvidow poL 3 me [osso oo tt.
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‘

por 7 =37 Y, quind
21X = 31 (modl 10)
X =, ( wodd 1)
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’YGOREHA

Cwese ver Resro

wa Moceede 22 ho 2 (o wa‘> w"g/'weu&:

X = \3 (wwol 8)
X= loco (mool 86)

/UM'TGJLY Nw«%%E,'
3 ool ¢

X
{x 7w S e

x =7 o4
S {x;'; nod <

( \OWT&)

i

]

& 4| x-7 ® o |pe -2
= 2 |x-72

X =7 (ool 29)
aq\. ‘Bég—ou’{",

X =3 +4K
X-72=(=¢4+4K) = s
= 4k +5R =4

lBo: Mn sisTema ok Comgruene

X= & (mod wm)
{x:—:.lg Cmod  m)

Teoria dei Numeri 2 (Basic) — Davide Lombardo




144 Stage Senior 2013 — Livello Basic

am €l (m oY=t @melle dma ol uma,
%O‘ea, %o*eu%iome, wodido M-
{x-_:_ 3 (med 96)

Xz 37 (med 3)

\/oglzm oolud; Copreims {x =13 (el 3
5 d 9¢) &)
K213 (VM U ) X=13  (mod 33)

3-32
X313 (mod 13)
X313y ( RN) ~ X33 (mod §)
xz272 ( 2) X=27 (mod §)

:SL mstemo. mon ha sofezione. 3nve.c¢
{x;w (med 36)

X225  (wed @)

X =03 (3)
=) X213 (32)
X=5 (8) “nutife
” X24 (mod 5)
Eomp x=s (&
X6 C 7)
Xz (&)
X=sg C )
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(X =4 (s) -
=S w=t  (2) ° X2¢ (5)
-< K=o (), xs¢ ()
X=6 (?) X =2 (3
\Xo? ((3: x=9 (9
gS‘STC Un! dppsca Sv{u,%/ J&Mﬂ, ’Q"W
X = ! (wmodd G-2-83)
X = —| (S-)
= (?)
¢ 74 (8)
(9)

LA soluzione ¢ gucuds x= -1 (5239
Abteco eemisio Teovare L reffo Aella olivisiome
i 10'%° pee lég
% 210 (meol 2 32)
Xx= 1060° (oo 3%
T { x= 107 (mod 3%
I Xz 0 (med 2%
{ {  (mod ¥)

& X=64 wmed 144

x
1]
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Cdmrao‘d—m%’ro delle: pofenze

i, a, Q,"/ @’ .. mool M

Por r"%eomhwee -bacs'l'm e u‘oomeyd“ '3
e ¥ com (q, = q, (*)
gwmo;:\:z:: ‘ffeh L(Oc m) =4 J A
Alora. oriste wm b tiee ab =

e da # mw Kot =phe? “-‘l on)
o (bo) 2 (k)b " (el )

=) L= @™ (mod m)

Se  mom Ro (Q, m) =4 !
Plenze o 2 wmed 162 4,248 g0
Pofevze o 2 wmod 48:
/I’ % 4 X,A'G, 32 6 32, _._

QK wod 4% < — ;2“ med 3

“ oo 16
{205( (mod 3)
2% = ( mod lg)
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{2‘;2_ ((modl 3)

alza (1)

| 2 = i (med )
[ T2t {szv (wmod 16)

Polenze i 6 mad  9°. 37; Prema

o v Jomno Zew-.-
Oreolime M‘hr&wﬁw (a, m)=4. S“(,P;W
de oxe Qse too oF =1 (ol m)
L od. molt. ol e wmod m - oxd, (a)-
o L Pl Ya:cco{o A tom quafe  proprida
Peop. fondomertods O =1 (imool m)

= od, (a) |>

& ovie:  @f = (%)
=  Souviame 2= o4, (&) - A 1 x

e(ow 02 < o«ol (<)

{=a ( o, (o,)> ~N (ondd 10)
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(modl )
Quind: L =( (ool m), € Aewme
< od, () s oleve wsnen o

Goet  oxd (e
Orichime  anoltiplicalivo = percoolo deba

Secessione
(s Pt emere o*w(fr., (a) ?
Trccole Teorema o Foumal : »e (@, p)=t,
@f” =1 (med p),
oveo ol (&) | Cp-)
Sewrm_ ol =a  Cmodl r)
Grrideno  {12,3 .o, p-1§
e { &, 2e, 3, ..., (p-) Q.?
Dico fo Mmookl P domo b sfesso  imsieme

st’ =3 {l/?-/ 3)4§
{3, 6 3, 12§
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Dot voufieore de 1#] 2 i@ #ja (p

Wndotts
¥ (& 34'0(‘0)/ \oe;u]\{ va.o.r,o‘fe,g: r’,’&

< 4 =, e, Py ?M—JMLT P (D
¥ s 2omo Yadli olivew: medl P i o
Fepps. r»cuv«@.%,oﬂ sowo Vadli olivesal:

WO Quofli somo Pt Mumnerd omprast T
1 ¢ p, 7<me Soro  (im danm
quedeche oxoling 4,2, -, -

Voifhiomels . Lo =fa  (moel )
= <5 (mod o)
5 i (porde entranki <p)
Alloro,
£-2:3 .o v (p-) 2 @ (20)-(30)~ (p)&  (p)
Cp—')‘. = (p)l &' (ol p)
&y 14z af” ol p
Ex (p-d! = - Comed p)

(1
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E Com M %%MCO? ”’Eo‘te,w\a_ OLI
Cidpw - Foumat”

Pl) = 4.{;5sz fe. (k=i
Pe)?  LAAASE  gl)-2
ep) =Pt (2 pieet £ Rounah)
¢ (3°°) = Yl - mallipl ok 3

~ b - 3T - 3%
PLr) = POm Fpks P G
& (w, m) =1, ce(fm.m)= @ (m) @ (m)

P(1es) = ¢34 3%) = ¢ (%) ¢ (5
= £ 3-(3-) = 3-9%
Exn. 5% =0 (imod 144)
Q. »e (a,m)=i, oxd, () | ¢ (m)
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Bx X - ‘3'3 =o Ao 3

€ 3 et puiws. Qe 3 |, 3']3,, quinels
Xzo (3) & Yzo (md 3

* Se 31 fy, ouste Linverno ok Y e
Rismcamete 2. X727 -y'27=0 ()
= (x2)° — L=0 (%)
= (0% =1 (wod s»>/

% ondny (x2) = 0 pud (x2) | 13

ord.,, (x2) =1
¥ Qundk (x2Y =t (mel 3): ool plico
b"‘"’ % 2 Y’:'w\/o XEB (fmoal 3,)
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Yoo stima ol FLT e b miglioe
Fossréc’&?

Gos*: evisTe um o T o*dr,(a):r-, ?
‘R:JS(:OSTQ S J_?_l;_, cooe” rben. oz,,w P %.‘,s'Te_ B

char ol xesfo o Te- e, (§) =p-y

e L Q'Q»& 'l/&»m%t: S/ okm GENERATORE

P=7, o.=3
e s S AN
§=p-i

Ex  Eaislono eratfarmedte ¢ ( @ ( \o)) 8%«&'[‘0&
Ij/v\. b&/m%\]ﬁb oL = 34; CJ{L orwoline {n,a,?
X (X

&’ =t (mod p) D g St (oo p)
) (P—l) | ise

)’3-‘—7-} %33: e WO‘G)w .32./ que,d-o now
e Speranze: (32_)3 = 32 (uad P
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SL"V df‘-‘" (“:/ P")
Aﬁ@oaq, ‘M , X ) %’-l :‘t—-x
=) p )x,

ol

Qeimol; o*uﬂf, (&)zom(r (g‘;) = zﬁ'—)

Se V°2f;o de oL s wn 3%@«.,‘)‘0«21 e mec.
e sull. e (5, po) =1, Quat

P I esstone \oor,&:,m,; Coe KJ-—I e Mnot
ol F? Qlp-) =@ (¢ )

Esictenzo. ob un 3%0&‘0@. im 8%@1.9-,&_
Esisle un qerewtoe 1mod m, coem Um o am

U“G(M (%)cC(('n\)

e o sl . m=2, 4 PKO, Q{Okmr
P-H—wa.o OL-SPQHL

Foofte  Se 9 & un 8mff'momo¢p, allorca

& %_ . 4 8"'(" a"um%emevwdﬁﬂe,mwt\ok
o g K
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Restous o(wwbwtc.,
Cooe- - W’-c" Jo XZzo_ (mog r)
Ro. soluzion: ?

X OG=0

x S 3252" meel p, ehoro, (4-2)lg+2) =0 (p),
pend Plicg ot ey

¢
X=y (p) X==-yg (p)

* 'Zw PthCo‘eome/
4 2 3"--537" {%'- - - P!

[ 1) e

£ 08 S (8) (B (R

2

] 2 > (3) (-2) ()
\ 4 9 9 & 1

Ho%a,eo.: Cc Sorwo
L+ £
Yendu Quodnalic:
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Q«ow()wﬁ Vb %%Q)Wd-o%

’%g 3:--73P~
N4 /

quoudrals
R%»o(.w Olua,oliw(l:e,o = gewwej'm oévoo'fé
ollo.  Yurmero
poves

/m&— &Mv‘tﬂ o0 oo ‘&— roorenze, 19- eSime

wod 31 TyTTo!

Prondiomo una. hame oo esfo el 3,

a = 3‘~ (mool 3¢)
Dico o (o550 Scz#;w L =0 (medd 19)
Srofedls posse sosTifucre £ o L4390
ed i %enmw@, Con G}MA«&,«,& eyponele

ol £ med 0.

Wi, { < (mod 30) hov sofeeziove

(weool 19)
=5  posso ,Wytm  wudGele ol 48,
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7/

Esercizc 32 p.10, 33, 46 48, 50

‘Daa 33 4)7- e o
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Eristone 3013 wlerd  comneculivs 0rumo
o(,zv:s.'bile e Una crcu:mf'o:_ r»oﬁl‘eﬂzq pvc{dq

X =0 ( PO S) F°; - !ozocz

x"":o C ps) s Tt
Yelap T H e b

I‘ |
X +2002s0 ( rﬂ;)
ovtle tna Su&,ziome, (wca. ool

(P> Paon)® )
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Tor Ogni P prime,  esistono imfrwcti m
pr e p | 2%

5 e suceedoe ke pln? Al pla”,
e R e

¥ 2 =m (e p)

N

f

1 P\"J‘t&oocca o 6%09(0 ‘9"

Se, 3951‘#2(;5::0 m ten M+ K\oqo"') fﬂe Su.cmé?
k - ¢
.2"'-‘— P~ = 9™ (g“") PEQ"’ (Wwo(P)
——

4 Fer

N4 lpp-) = m ( wool P/

x Baste Bovare ama soluziome

% Sa.ﬂo&m ke " puo"cfew, 1.
Succode (podomene) 22 m = h(p-)

X wombro desto € = 2 (soppresm)
m =1 (p)

u
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:FM&LOMW 8[« m Com {%Eo CF—l)
mn =4 (‘a)

Uno «%F&c,.;f'o et ook oo (4 ”f’) + P(p-)
T (F—\)z
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59

Mtime 5 Czjfre ol: c% =2
5
V.ng:a X V"‘OOL IOS
=> X =0 md S5°
% mod  9°

1]

S (moolg)

7/

mn

v

(ora Saﬂwm? SCF(”) =1 (med 32)
5" ol 3y w g CmTe ) ()
O(2) =t :  vogllo 5555 mool I
v«?&'o 55 med g
Siccome. 5° 21 (med 4), 5%
do. e Ssss S°  (wod 16)
=5 (mod 16)
Os: ¥ a&srm = x2=31 (med 8)
= X = 8kw = X =116k +64k?
e = (mod lI¢)
= '35 ool 32
= Ss modl (’55)

0 3125
I

=) XESS (ool los)

~—F
X x
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3)7-{% t.c. m ,.im-l—lj
Py~ Piccoro Priko  ( ppp)

161

giq, ro L ﬂor» ol mn.
]3}2”'4.) &) 9™ =1 (moof ]'a)
L
.22“’51 (ool f)
o*usl‘a (» | 2m
Ot () | cp- = W(Pwl (p-y 2m)2

Porccd C'P", 2'h)=2? Se ﬂl% eal[‘s-l/

allow 9P <p=pp () e qund

mMmen %Lsfe—

4
oy, (2) = <i T f’_: issi"zr)
2= 2 EL (wel P
elw:mL; P> =3.
b e ® 7 3| 9% 4
T imduzione e &. K= ok

K e

e ¢ vewo (wck) 9% 4 3 ‘9

I
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K+

Gt o 9 b= (9_3'<)3 +|
= (?)K°T—l)3+l =
] 33K73_3.32k. 7z+ 3K-H7
=0 (mod %)

ES 1P
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Ancorwo renieluc d - esimi  (mnod p)

Tolfo. 2 me somo esolfoumente

1=8% 3, 3" 8"
C Cpueotuaa«m re K’ﬁwm std Cp)
(Pm oL ,F.:sscd?:) Ao S«at»zio%e
g%vo Q. = 8 e X= % .
) (F-—l) I go(-o &) Lafc(-:_:,t, r:—l)
(=> d(3+ (p-) 2 =4
Bezout
=3 o soluziome s o 50l 2e (4, p-) |
QM\WL‘, o = X;' ¢ Jeuo o(-es)mo =
Cce)r" > )*0 (Qumm;L ' ﬂuo(uo ol-esw—&#o
Fomne w Cows‘mmAeﬂ%a. <om EL

=0, ..., P-2 vs»'o-@, P (o( P”‘) <t
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el Somo P
CJ) P"‘)

ESeler,io 82: )(5—4 mem. R&. 80‘&92- mool Il.
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