
flc ernlrpg

B.XI B YSV]J
9002

urp,,e8elB uEi)n'l// EolElrsJo'1.

pLlE]olsEur 'ElodPN-[nl) rrrF .

lLra^losqe'pnsLtles 
",sole1 

r:2.

'9002 r-rJ PlnrPde auralqord ai] .:

InJo]ne alsS 'noroSue) rl r. .

0Z alsad ]nuliqo V 'e-TII,\ L' :::
op IapeIdLuIIO e FlElroripir :z:--

-[rrl] .rlp ,,nrlrel LLrEr;'V" lni: ,

'(a1a[ereq a1eo1

IB nrqulaul lsoJ E 9002 ,rl '11+

el aunlluour au$qo eauoruose €

ppuorfe5l eperdruqg el aun{uaur
-roJul ap leuorfeulalul Inarl-l 

r

(erueaolg,eur

(ruaytr'upr.ra141) 9002 q Ie.E

:PrBsu
nJ pugururlnr 'elrletualeur ep

-pd un are npur5rq3 urp f,rnf<

YfIIYHIIJYHI
flC

flfflCYIdMITO

ouyrrzs gfzsyl
NIYdNIJ IflUONY

I}JIW UOCNI
oJrsuofl srunl

https://www.libris.ro/olimpiadele-de-matematica-2006-clasa-a-ix-a-gil973-9417-72-8.html


9Z

9Z

9Z

VZ

tz
EZ

tz
zz

ZZ

TZ

0z

OZ

OZ

6I
8I
8I
LI
9I
9I
SI

9I

vl
vl
€I
SI

ZI

II
II
II
IT

9

" ' nlqts 8z'I'I
lers zz'r't

e^orlBJd qz'i I
" " lto 9z'I'I
. . iurpeN ?Z.I'I
dupeqe6l 97'1'1

Sarnure:eptr 77'1'1
" " tsPI IZ'I'I

erEopeunH 0z'I'I
i elrqE"reg 51'1'1

' 'nr8:n13 g1'1'1

' ' 'lJeiec lt'I't
'"'ltoogli'i
ufuroqurgg g1'1'1

. ufuelsuo3 ,I.I.I
" " lntc sr"t't
' r3app3 71'1'1

' ulrelas 5u;e3 11'1'1
n9zng 0I'I'I

'r16e:ncng 6'I'I
' " 'eltEr8 8'I'I
' no6e:g L'll
' rueSolog g'I'l
"'roqtfl 9'l'I
' nPreg f'l'l
' ' 'Sa8:y g'I'I
. . PEJV Z'I'I
.. . EqIV I'I'I

gpool edelg I.I
pniunug - E-XI u BspIJ I

sulrdnS

$r'lurlse'rreluz @ f 66IIIE 
: I rELU - 

f

90lzrg/ttto:llqol\
,,rf9l9-09t0 :\El
1711'91979976 :141

'!'t1pg'n g1r7'00Z0Sf Pof
't"d'o tf dJ
"tr13 ernllPg

:aJBznJrp luaurelreda g

gr,u; plurdoc q aleod nu urnlol lsoJl

Pt'91!:S t'



1.1.29 Suceava

1.1.30 Teleorman

1.1.31 Vaslui

I .l .32 Vdlcea

II.33 Vr arrtca

1.2 Etapa jucleteana gi a mrrnicipirrlui Bucuregtl

1.3 Etapa nalionala Rorldnia
1.4 Problenre avute irr atentia comisiei de selecfie

1.5 Etapa nalionala Moldor.a

1.6 Concursuri alte Edri

1.6.1 Etapa naqionali Belarus

1.6.2 Etapa nafionald - Bulgaria

1.6.3 Etapa nafionala - Rusia

1.6.4 Etapa natrionali Serbia qi N{urntenegrtr

I 6.5 lJtapa naliorrali Slrrr enia

1.6.6 Etapa rralionaJa Uclairra

1.7 (loncursuri interl'udelene

1.7 .l Academician Radu Mir orr

1.7 .2 Gheorghe Vranceann

1.7.3 Unirea 200ti

1.7.4 Matlrematica Modus Vivcndi
1.7.5 (irigore C Moisil
1.7 .6 Nicolae Coculescu

1.7.7 Cheorghel'ileica
1.7 8 Conculsul Cazetci dl Matcmatiid

ClasaaIX-a-Solu{ii
2.1 Etapa lot'ala

2.1.1 Alba
'2.1 .2 Arad
Z.l .3 Algeq .

Z.l .4 Bacdu .

'1.1 .5 Bihor

2.1 .6 Botogarri

2.1 .7 Blagov

2.1.8 Briila .

Z.l .9 Bu('ure$ti

2.1.10 Buzau

2 l.ll Caral Sevelin

2.1 .12 Calarayi

Z 1.13 Cluj

27

Z7

28

28

'29

2.9

30

31

33

34

,)a

.1:l

30

36

J/

,a.)/

38

38

39

39

4u

4t)

11

4Z

12

45

45

45

47

49

5Z

53

54

56

58

60

61

61

03

64

2.i.14 Corrsranla

2.1.15 Darrrbo'rila .

2.1 16Dolj....
2.1.17 Cal:\i . .

2.1.18 CiulgiLr.
2.1.19 Harghira "

2.1.2U Hu nrrlozira

2.1.21 Iagi

2.1.22 Maranrtrreq

2.1.23 Mchudirrli
2 1.24 Neam( . .

21.25 Olt
2.1.26 Pralrur a

2 1.27 Siiaj
2 1.28 Sibir-r

2.1.29 Suceava

2.1.30 Tc.leorman

2 l.3l \zalcea

2, 1 .112 Vasl-ri

2.1 .33 Vrancea

2.2 Ei.apa jucieqeand gi a n

2.3 Etapa na(iorrali Ron.

2 4 Etapa naqionaia IvIci.
2 5 Concrlrsrrri interjuclr.,

2.5.1 Acaderrrir iar. :
2.5.2 Gheorghe \,r-a:

2.5.3 Unirea 2006

2.5.4 Mathematica ]
2.5.5 Crigolc Irlor,
2.5.6 Nicolae Co.u-
23.7 Chcorghe lr
2.58 (loncursrrl L --



zll ' ' pfrlpruotpr\ op retezpc Inslrtrro-) g'g.z

g0l ' Errclrl oqi3Joollo L.g.z
g0I " nrsoltllo] oElorrN g g"z

tol " . 
[slol\ o]o8Ir. g.g.z

z0I ' ' rpuo^rn snpolN-tsf,rtpu3Lllpl\ t.g.z
00I ' ' g00z Porrun E.g.z

86 ' nueerue.r oqS.roeqc v..g.z

L6 uo.rrr{ nped LlErtrruropprv l.g"z
LO ' auolapnl)alul r.rnsJnJLro.)

96 ' E^oPIotrN PIPUoTJEU EdPtS

16 Plugruod PleuorlBrr tsdPl[l

Z6 ltsarnrn8 rnlnrdrlrun{rr e rS tsupaJapnipdplg

16 POrtrElA t[''I'Z
06 .rrllsP^ zg.I z

68 Parlgn I8'I"Z
88 utsurroolal 0e"l.z
Lg n^Eorlrs 0z.l.z
98 ruclrq 8Z'I"Z

98 lp.tus tz t z

tg EnoqEtd gz.I.z

Z8 tIO gZ I'Z
I8 lutea1q P7 1'7

0g rlrrrpaqey\ U IZ
6L Salniu€.rpt\ ZZ.I Z

8L ' ' ISPI IZ I'Z
LL pr?opcunH 0Z.l.Z

9L e1rr13reH 6l l'Z
VL nl8inr,.) 91.1.7

zL "'tluwu L|r7.
0L ltng gt t'Z
g9 . eJr,toqrupg 9l I.Z
99 eJrrclsrro) VllZ

9Z
It7

t,L
7A

t9
89

t9

I9

09

89

99

v9
CC

6r

LI
9t
C{,

9n

Zfr

Zb

III
0i,

0t
6t
0t
OC

8t
,C

9t

9t

v?,

,r
tt
TCL(,

0il

6Z

6Z

BZ

8Z

LZ

LZ



II

'raJl riol ap srJJS lsoJ p tue^nJ un urlnd Iar uJ

azsJlsuoruop os ps 'tg nJ polloJl Ip JEr gg nJ InllP 'olur^nl ap gF nl sprupj B Tnrrn 'lpl
-lnzai pJ 'r.lo pnop ap urind IoJ lrsgS nE s o.lEl oialur^nJ sJats np s ,olalsrl puElU tll.J

-uol'eaeJP Ednc 'ellraJlp olul^nf, ap Etns o olpf, sreJou sr.TJS nE rueurpo IO-LI_ 
.z

nJSa[nJUeI nJoo

as ps 'I :) + q +.D tgrul IOJlse 0 <)'q'D alt .I

perv z'1'l

'LVI nr IIqpWp olso 'N 1 u, ' 1-1-u,74 - u7,ol .t - 1+,79 - l. ln]Erunu Er rlutelv .Ii

'lProluirrl la olso rBrr. I nqElr nrrl

ItrunlP '.0 : ac + bg + cIy prEp pr Ilertsuoruoo 'gy Altradsc-r Is y,, ,a)8r
e + + +

alrrnlPl nl srlsur rnlnf,ror alE lJEluor op alalrund u Is o 'd aa,Dgv lnrq8trnr.lt ul .tl

'IoIl u n ril

rorrurf,eper eurns azor.rr,J as ps lrr, ,, > uL ' - ,\ ..-- - i=-=l uliunre pir as 'z
I+re ll-rrLuI'

'*Nru ureor,f,rro 
"y 

:y::!+ "+ Y2 nl:1o.n,, . I-tI, I I I
IeLLlnu rS gcep g f .t atJe.r ap elltolutlre arso.rSord o olsa I<a(t/,u) in.nS g: $u1q:y I

UqTV I'I'I

PIeroI edulg I'I

t _rqot: _r (i t)
>-+-+- ITII]

( zr zQ z,o\

\T-i*Tl
Pf, elB.le

Irnlunufl-B-xIEssEIJ

I InIolIdEJ



3. Detelminafi func(iile / : N * Z pentrn care avenr,r(:i -. 1 ;i

rr.-l'(n - 1j i (rr - i).1(rr).. ir,

oricarearfin€N*.

4. Fie ABC un tritrnghi avirrd lunginrile laturilor u,,b.c:, \ar cr:nttu1 ceiiitlrri rlscrir

notatclrl. Aratalicaatelocrelaliar-7 -"'Ft1!:l!_-rra r:-:::,u.rlc.r r.pri1inra
vectorul de pozi[ie al punctului X.

1.1.3 Argeq

1. Se construiegte girul:

A, - {0}, A2: {2,4}, A3 : {6,8,10}. .44..- {12,1,1, 16,18},."., "4^, .,

a) Sd se determine ntullirnca;1,,.

b) Sa se arate ci sutna,S, a elernentekrr rrurli,inrii,'1,, est,e divizit-rilir i:u {l

c) Exista m,n,p € N* astfel incAr ,5,. + s, -j 5,,, l3tnrt1i

!,'[arir ()ltirc:rt

2, a)SAsearatecidaca/:N * [0,1), s:I\l + [0,]j, /(n) .. {n,ilA -1},

S(":) - {nVAE l-3}, k € NI. fixat. unde {:r} este partr:a frar:{ionarii a nurnanrlr.rj

real iD, a[unci funcfiile / 9i 9 sunt injective (adicA, daca f (o,) - j'(b) rezutta ca

a:tl.
Ion CAlinesut

b) Fie rr. gi rn nnmere nal urale trenule fixate. Rezolvafi in IR ecua(ia:

r.r') ( r )

\; f l, r,r J 
")'t rr' 

'r' 
rr I i'])r)'

unde {:r} este partea fracfionara a nu mdnilui reai :r:

lvlarfut Clircirt

11. Fie girul (rn)n>r definit prin z1 - 1, 12 : {r, Lrncle o ) 2 ;i }n1r a- ,- ., ,
):n

pentruoricen> 2. Alatafi,r'] 1 (r.,, {o 11,1.lentrr.roricen.} 2,

lvlarin Chirciu

4.Flt'.A]lCuntriunghicuAF'-c, IJC-.a,Ct A-L:iAe (0,:o) l)esr.nridreprelr:
(AB, (AC, (BC, (.jJA, {CA, (C: fJ corrsiderarnr-espectivptrnc[ele A'..1", B'. IJ".
C', C" astfelincit "4A' - c! )"a, AA// - l,, 1 )a, BIJ' -- a-.1-.\f. Rf)'t : c* ).b,

C'C'=. b*.\c, CC't : q, i ),c. Pesegnrentele(A/,4'/1, (R'Il"), /\{-:'(-:"\,, (A"[J'),

( B't C'\. 1g" A", considerz

astfel incat Attt At t- -^ .

+ ++
ClAtt - -)" CrBt, AyBtt -

a) Aflafi valorile lui ) pentr

Artotr, C e A,,,8,,,, A€I
b) Ardtati ci triunghiurile,

1.1.4 Baciu
/_ t +2\

1. Fie zn(t) : min (

\" t+r)
rafional oarecare.

a) Sd se arate ca m(t) < '/,
b)Dacif€Q,r)0,sdser

2. Fie At, Az,. . . ,Ao virfurik
(k : 1, 2,. . . ,6) qi r,tOAt l

3. Si se rezolve inZ ecualia-

desemneazi partea fracfior

11
4. Si se arate ci: t, + 

Z, 
+ .

1.1.5 Bihor

1. a) Aritaticddaci a,b,ce.-l

b) Rezolvagi ecuaga: 1/r -

2. Determinafi nurnerele ragir
11

.q-m$i - | - -n.ra

3. Pentru orice funcfie -f ' 
R -

Spunemciofuncfie/:I
mullimea A* are cel mult

12
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Din aceastd egalitate rezultd: han : (n - l)a^4 * ar de urd€ o^11 : at + w'l
adici numerele ay,a2,. . . ,an,o211 SUnt in progresie aritmetici de rafie r.

2. Notam Ljf : k e Zsi rezulta: r - 
5k - 1.

5--2
Ecua[ia devine: lm'z(t*- 

t) -zl : *, deci: ,k < m2(5k-l)-2 ( a I l, sau:'14)4
4k+2 < m2 (5k-t) < 4k+6. Rezulrd ca.. rn2(sk-t) € {4k+2,4k+9,4k+4,4k+5}.

a) m.2(sk- 1) - 4k t 2 + sm2 -4! Jlg : 4 + :+5k-t sk-r
Rezulta ci 5k - 1 e {-14, -7,-2,-7,1,2,7, 14} 9i apoi k e {0,3}. Convine k: 3

(9i rezulta m - Ll). Deci r : 7.

b) m2(sk- 1) : 4k + B + sm2 :'z+l+ : 4 + :2=5k-l 5k-1
Rezulti5k- 1€ {-19,-1,1,19}giapoik e {0,4}. Convine k:4, deci ":+.
c) m2(sk- 1) - 4k + 4 + sm2 :'z+139 : 24

5k- 1 l+ 5kJ'
Rezulta 5/i - 1 e {-24,-12,-8, -6,-4,-3,-2,-1,1,2,3,4,6,9, 12,24} gi apoi
lc e {-1,0, 1,5}. Convine lc: -l Si k : 5 (rezultd m € {-1,0, 1,}), deci
z e {-3,12}.

cl) m2(sk- 1) : 4k + 5 + 5m2 : ry fi - 4+ :2=5k-L 5lr-1
RezultiSk-l e {-29,-1, 1,29}qiapoi,k e {0,6}. Convinek:6qirezultd

,o (_ts ^._291, = ;. Agadar mullimea rdddcinilor ecuaqiei este 
{2, },_S,rr,;} 9i suma

radicinilor este 40.

Fie p semiperimetrul triunghiului 9i a, b, c lungimile
laturilor. Rezulta (fara diflcultate) ca BP - BR -
p - b, CP - CQ : p - c, AR : AQ :p - a gi apoi:

+(p-c)BA+(p-a)BC

a

+-+(p-c)BA+(p-a)BC
b

(p -b)ci+ (e- dcd
.+

_(p-b)cA+ (p- a)cB
c

(p-" p

\(J

Din ,48 1 BC + C.

(p-" p-c t.

\,
PunAnd condigia ca

( 2p-
),,| 2p-
[-,

Din ultimele doua,
a-b:c.

4. Fieo:92n,6-22"

Avem: a-b:52n-
Analog, 5a I 2b = J

Din (1) ei (2), rezult

2.1.2 Arad

L Solufia 1. Decondi

a+b+ c:1, rezulr

a

Prima parte a inegal

rl!_

A 2/-,

e 12 +y2 +,
inegalitatea adevarat

Parteaadouaainegi

@+u+z)3 -,\ IJ+L
J:Az

<+(

BQ-

-----+CR:
de unde:

di+Ed+cR:

46
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