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Problema I (10 puncte)
- . .o - . 2 1 _2 - .
Sa se determine a € N stiind ca ecuatia X* = (2 Sa) are exact doua solutii in M, (C).
Solutie
Fie X o solutie a ecuatiei, d= det X si t=Tr X.
, . : cov_ (1+d -2
Din teorema lui Cayley- Hamilton, rezulta tX= ( 5 Sa -+ d) (1p)
Aplicand urma matricelor se obtine t?>=5a+2d+1 (1p)

Daci 5a+2d+1#£0, atunci 3t;, t, € C*, t; # t, astfel incat t? = t2 =5a+2d+1
Din d? = 5a + 4, a € N rezulti d? # 0, atunci 3d,, 2, € C*,d; # d, astfel incat d? = d3 =5a+4

DeciXe{l(H_dl —2 ).1(1""12 —2 ).1(1"'511 —2 )_i<1+d1 —2 )}
t1 2 5a+d1 'tl 2 5a+d2 't3 2 5a+d1 ’t4 2 5a+d1

t? =t =5a+ 2d; + 1,t2 = t2 =ba+2dy+1, t; # ty, t3 # t, (2p)

Cele patru matrice sunt distincte si sunt solutii ale ecuatiei. Cum ecuatia trebuie sa aiba exact doud solutii,

atunci

(5a+2d; + 1)(5a+2d; + 1) = 0= (Sa + 1)? — 4(5a +4) = 0(=)a € {1,-3} (2p)

CumaeN=a=1 (2p)
- Cr (1 =2 N N

Pentru a=1 , ecuatia X* = (2 Sa) are solutiile X; = = (2 8 ), X, =-X; (1p)

Problema a 11-a (10 puncte)

AR 1
Fie (x,),»1 datde x, = n <§ — kzlm> ,k € N,k > 1.S3 se calculeze rlli_rLlo(S Xy — Xon)-
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Solutie

: 1 1 1 1 .. 72
Flean—§+2—2+3—2...+;,gl_)ngoan—? (1p)

Z”: 1 _(1+1+1 L1 ) <1+1 L1 )_<1+1+1 R )

L (2k—1)2 \12 22 327" " (2n)?2 22 4277 7 (2n)2)  \12 22 " 327" (2n)?

11 1 1 1 1
—3 §+2—2+3—2...+ﬁ)=a2n—zan (2p)
lim ¥y — =T 2p)
n—-oo k=1 (2k—-1)2 T8 p

2
T n 1
( Yk=1 2)
__\s8 =1(2k-1)
Xn = T (1p)
n
0
Aplicand lema Stolz- Cezaro in cazul o obtinem:
2 1
(Er——

. T 8 @k-12%2) _ .. nn+l) 1
rlll—{{;lo Xn = rlll—{go . B Al_fgo (2n+1)2 4 (2p)
Deci, lim (5 x, —x5,) =1 (1p)

n—-oo
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