Exètash Grammikăc ’Algebrac I Paraskeuă 18 IanouarÐou 2002

(1) (aþ) ’Estw Q dianusmatikìc qÿroc kai x_1, ..., x_m idiodianÔsmata thc grammikăc sunĹrthshc L : X → X, pou antistoiqoÔn se diaforetikèc anĹ dÔo idiotimèc λ_1, ..., λ_m. Na deÐxete ìti ta x_1, ..., x_m eÐnai grammikĹ anexĹrthta.

(bþ) Na deÐxete ìti ìmoioi pÐnakec èqoun to Ðdio qarakthristikì poluÿnumo.

Na dÿsete parĹdeigma pinĹkwn me Ðdio qarakthristikì poluÿnumo pou na mhn eÐnai ìmoioi.

(2) (aþ) DÐnetai h grammikă apeikìnish L : R^3 → R^4 me pÐnaka 1 0 1 1 1 2 2 1 3 2 0 2 . Na upologÐsete bĹseic gia ton purăna kai thn eikìna thc L.

(bþ) Na breÐte ìlec tic lÔseic tou sustămatoc: x +z = 1 x +y +2z = 1 2x +1y +3z = 2 2x +2z = 2

(3) ’Enac pÐnakac n × n ja lègetai antisummetrikìc an kai mìno an A^t = −A.

Na deÐxete ìti gia n perittì kĹje antisummetrikìc pÐnakac den eÐnai antistrèyimoc.

(4) BreÐte mia orjokanonikă bĹsh tou upoqÿrou tou R^4 pou parĹgetai apì ta v_1 = (1, −1, 0, 0), v_2 = (0, 1, −1, 0), v_3 = (0, 0, 1, −1).

(5) (aþ) EÐnai o pÐnakac A = ( 4 3 1 2 ) diagwnopoiăsimoc? An nai, na ton grĹyete

se diagÿnia morfă.

(bþ) JewroÔme dÔo akoloujÐec (a_n)_n kai (b_n)_n pou orÐzontai wc exăc: a_0 = b_0 = 1, a_{n+1} = 4a_n + 3b_n , b_{n+1} = a_n + 2b_n. Na upologÐsete ta a_n, b_n sunartăsei tou n.

(6) Jewrăste ton grammikì qÿro P_n twn poluwnÔmwn bajmoÔ ≤ n me suntelestèc pragmatikoÔc. Jewrăste thn bĹsh 1, x, x^2, ..., x^n tou P_n. Na deÐxete ìti h sunĹrthsh L : P_n → P_n pou stèlnei to poluÿnumo f sthn parĹgwgo tou eÐnai grammikă. AfoÔ upologÐsete ton pÐnaka thc L wc proc thn parapĹnw bĹsh, na upologÐsete tic idiotimèc kai touc idiìqwrouc kĹje idiotimăc. Gia poiouc fusikoÔc n eÐnai o pÐnakac thc L diagwnopoiăsimoc?

Kală epituqÐa