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1. Aratati ca {
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o

orice ne N. Prin [X] S-a notat partea intreaga a numarului real X.
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[ 5]

Nicolae Stanica, Braila

Solutie.

Jnr2-dn 1 <13{m—ﬂ
2 Jn+2+4n 2

0<

20 (D)oo 2p

~ . ) . 1 1 )
In identitatea Hermite, —|=[2x], pentru X=———== ob :
identi [ [X]+I:X+2} [2x], pentru NN obtinem
Reen Mk e n o] 2
m_% m—\/ﬁ > m—\/ﬁ ............................................. p

sau [ﬁ}[ﬁh/ﬂ:{mh/ﬁﬂ} (2) e 2p

Din (1) si (2) rezultd CONCIUZIA ........c.oeiii i e Ip

2. Determinati formula termenului general al sirului (aﬂ)nzl’ a,>0,vneN*, stiind ca

2(a’-n
a,=3si|l- 32 1- 32 1= 32 = (3 -n) ,VneN, nx2
a’+1 a, +1 a,+1) 3(n+l)a,,

Adela Dimov, Braila

Solutie.

Dacd N=2, rezultd ccuatia 9a}-14a; —9a, —14=0<> (3, —2)(9a] +4a] +8a,+7)=0, care

are unica Solutie POZILIVA @ =2 ......ciiiiniit ittt 2p
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Presupunem a =2,a,=3,...,a,, =N si demonstrdm a,=n+1 ........................ 1p

2°-13-1 n*-1 2 a-n ) )
T 3 L= <ni+n+l=a; -nea, =n+lo 3p
2°+1 3+1  n’+1 3 (n+1)-n

DeCi @, =N+1 VN L. lp

4. Fie triunghiul ABC cu AB<AC si M €(AB), N e(AC) astfel incat <AMN = <ACB,

iar E,F,P sunt mijloacele segmentelor [BM], [CN] si respectiv [EF]. S se demonstreze

ca M, P,C sunt coliniare daca i numai daca CN = AC?— AB?,

Marius Damian, Braila

Solutie.

Din «AMN = <ACB si «<NAM = <BAC

rezultd ci AAMN ~ AACB (cazul U.U.),

not.
deci AM AN M AB= AN-AC T k= AM =
AC  AB AB
si AN =K.
AC
Apoi BM =—2M AB - ABAM B (1 K VAR Ip
AB AB
siCN=-SN Ac- ACAN 2E [ 1s K )V AC Ip
AC AC
Prin urmare: CM =CB +BM = AB—AC +| -1+ kz -AB = kz-ﬁ—ﬁ .................. Ip
AB AB
i S N A (A —
si CP=—-(CE+CF)=—-(CB+ BE+CF)=—-(AB—AC)+—-(BM +CN)=
2 2 2 4

:l-(ﬁ—A—C)+£(—l+ a j-@+1-(—1+ K )E:
2 4

B2 4 AC?
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:(L kzjﬁ_(ﬁ_ kzj-ﬁ .................................................... Ip
4 4AB 4 4AC

Astfel, M, P,C sunt coliniare daca si numai daca exista « >0 astfel incat CP=qa-CM.

m
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Ultima egalitate se scrie echivalent:

(1+L2j-ﬁ+(—§+ K z)E:a—kz-@—a-E@
4 4AB 4 A4AC AB

@(1+ K - akzj-ﬁé+(a—§+ K ZJ-A—C:@
4 4AB° AB 4 4AC

Cum vectorii AB si AC sunt necoliniari, obtinem echivalent

Eliminand ¢ avem:

1 k k (3 k
—+
4

2 2)=0<:>A82~AC2—2k-A02+k2=0<:>
4AB?  AB? |4 4AC
& AB?. AC2—2AN-AC-AC? + AN2- AC? =0 <> AB? —2AN-AC+AN? =0 =

& (AC—AN)’ = AC? — AB? <> CN? = AC? — AB? <> CN =/AC?— AB?............. 2p

88 _

1EN.

4. Determinati valoarea maxima a numarului natural n pentru care

Carmen si Viorel Botea, G.M.
Solutia 1.

178 1= (17““ +1) (1722 +1) (171l —1) (1711 +1)

177 —1=(17-1)(17" +17° +...+17° +17" +1) =16 (2k +1) = 217" ~15i 17" - 112°.......1p

impar
(WL T Y I Y L B L 1p
(NG TV D By L B 1p
L7 +1= M, +L1+1= M, 4252 81 12% ettt 1p

Din 2*.2°=2"=n=7
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Solufia 2.

Vom utiliza Lifting The Exponent Lemma (LTE) a lui Amir Hossein Parvardi (2011).
Notdm v, (n) = exponentul numarului prim p din descompunerea n factori primi a lui n.

Teoremd: Daca X,y €Z si neN, atunci vz(xn—y”):vz(x—y)+v2(x+ y)+Vo(n)-1..3p

Obfinem vy (17%8 ~1% ) vy (17 1) +v; (L7 +1)+V2 (88) ~1=4+1+3-1=7 ........... 4p
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