
PANEPISTHMIO KRHTHS Qeimerinì ex�mhno 2005-2006Tm ma Majhmatik¸n J. Garefal�khM113 � Grammik  'Algebra ILÔsei Fullad�ou 51. Gia na �roÔme ti idiotimè tou A upolog�zoume to qarakthristikì polu¸numo touA. p(t) = det(A� tI)= det0� 7� t 6 �1�5 �4� t 12 2 1� t 1A= �t3 + 4t2 � 5t+ 2:Blèpoume eÔkola ìti to �1 = 1 e�nai ��za tou p(t). Ektel¸nta th dia�resh toup(t) me to t� 1 �r�skoume ìti p(t) = �(t� 1)(t2 � 3t+ 2). Oi ��ze tou triwnÔmoue�nai oi 1 kai 2. 'Ara telik�, p(t) = �(t � 1)2(t � 2). 'Eqoume dÔo idiotimè, ti�1 = 1 kai �2 = 2.Gia na �roÔme ton idiìqwro pou antistoiqe� sto �1 �r�skoume ìla ta dianÔsmatax = (x1; x2; x3) 2 R3 pou ikanopoioÔn thn (A� �1I)x = 0, dhlad 0� 6 6 �1�5 �5 12 2 0 1A0� x1x2x3 1A = 0� 000 1A ()8<: 6x1 + 6x2 � x3 = 0�5x1 � 5x2 + x3 = 02x1 + 2x2 = 0 9=; ()8<: x3 = 0x2 = �x1x1 2 R 9=; :'Ara o idiìqwro pou antistoiqe� sthn idiotim  �1 = 1 e�nai oX1 = fx1(1;�1; 0) : x1 2 Rgkai e�nai di�stash 1. 1



'Omoia, gia thn idiotim  �2 = 2 lÔnoume to sÔsthma (A� �2I)x = 0 dhlad 0� 5 6 �1�5 �6 12 2 �1 1A0� x1x2x3 1A = 0� 000 1A ()8<: x3 = 12x1x2 = �34x1x1 2 R 9=; ;opìte X2 = f(x1;�34x1; 12x1) : x1 2 Rg = fx1(4;�1; 2) : x1 2 Rg;pou e�nai ep�sh di�stash 1.2. Oi idiotimè tou L e�nai �die me autè tou p�naka tou L w pro m�a (opoiad pote)��sh. Br�skoume ton p�naka tou L w pro th ��sh X . Apì thn ekf¸nhsh�lèpoume ìti A = [L;X ;X ℄ = � 0 �11 1 � :To qarakthrisitkì polu¸numo tou A e�nai top(t) = det(A� tI) = det� �t �11 1� t � = t2 � t + 1:(a') 'Otan K = R, o A den èqei kam�a idiotim , afoÔ to p(t) den èqei ��ze sto R.(�') 'Otan K = C , oi ��ze tou p(t) sto C e�nai oi �1 = 12 + ip32 , �2 = 12 � ip32 .3. AfoÔ o p�naka P e�nai antistrèyimo èqei or�zousa det(P ) 6= 0. Akìmh,PP�1 = I ) det(PP�1) = det(I) = 1) det(P ) det(P�1) = 1;�ra det(P�1) = det(P )�1:To qarakthristikì polu¸numo tou B e�naipB(t) = det(B � tI)= det(PAP�1 � tI)= det(P (A� tI)P�1)= det(P ) det(A� tI) det(P�1)= det(A� tI)= pA(t);2



ìpou qrhsimopoi same th sqèsh PAP�1 � tI = P (A � tI)P�1 pou elègqetaieÔkola. 'Ara ta qarakthristik� polu¸numa twn dÔo pin�kwn e�nai ta �dia.4. Upolog�zoume to qarakthristikì polu¸numo tou A.p(t) = det0� 3� t 2 10 1� t �1�1 �1 2� t 1A = �t3 + 6t2� 11t+ 6 = �(t� 1)(t� 2)(t� 3):'Ara �1 = 1, �2 = 2, �3 = 3. Ep�sh èqoume, tr(A) = 3 + 1 + 2 = �3 + �1 + �2 kaidet(A) = 6 = �1�2�3.
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