
9. cvi�cen�� z line�arn�� algebry

C��le cvi�cen��:

� procvi�cit po�c��t�an�� b�az�� a dimenz�� podprostor�u

Z�akladn�� p�r��klady:

1. Pro matici A =

0
@
3 1 4 3
2 4 1 2
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1
A spo�c��tejte nad t�elesy R;Z5;Z7 dimenze prostor�u ImA,

ImAT , KerA, KerAT .

2. Necht' U = h(2;�1; 1; 1)T ; (4; 1; 5; 1)T ; (1;�2;�1; 1)T ; (1; 1; 2; 0)T i je podprostor arit-
metick�eho vektorov�eho prostoru Q4. Spo�c��tejte dimenzi U a najd�ete b�azi takov�eho pod-
prostoru V , aby U \ V = 0 a U + V = Q4.

3. Ur�cete dimenzi podprostoru U re�aln�eho line�arn��ho prostoru polynom�u R[x], jestli�ze

(a) U = hx+ 1; x� 2; x2 � x+ 3; x2 + 1i,
(b) U = hx6 + 1; x9 + x3; x3i,
(c) U = hx3 + x2 � x+ 2; x3 + 5x2 + x+ 4; x3 � x2 � 2x+ 1; 2x2 + x+ 1i,
(d) U = fp 2 R[x]j p(0) = 0; deg p < 5g,
(e) U = fp 2 R[x]j p(1) = 0; deg p < 5g \ fp 2 R[x]j p(3) = 0; deg p < 5g,

4. Pro X = f
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CCAg podmno�zinu line�arn��ho pro-

storu Z4

2
nad t�elesem Z2 doka�zte, �ze dimhXi = 4 a vyberte z X b�azi Z4

2
.

Obt���zn�ej�s�� p�r��klady:

5. Uva�zme posloupnost re�aln�ych funkc�� M = (cos; sin; cos2; sin2).

(a) Doka�zte, �zeM je b�aze podprostoru hMi line�arn��ho prostoru v�sech re�aln�ych funkc��,
(b) doka�zte, �ze 1; cos 2x 2 hMi,
(c) ur�cete sou�radnice vektor�u 1, cos 2x a 3 + 2 cosx� cos 2x vzhledem k b�azi M .

�Ulohy k zamy�slen��:

6. V racion�aln��m line�arn��m prostoru polynom�u s racion�aln��mi koe�cienty najd�ete b�azi
podprostoru v�sech nenulov�ych racion�aln��ch polynom�u stupn�e nejv�y�se 6, jejich�z ko�renem
je komplexn�� �c��slo 5� i.
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�Re�sen��:

1. nad R: 3, 3, 1, 0, nad Z5: 2, 2, 2, 1, nad Z7: 2, 2, 2, 1.
2. 2, nap�r. (e3; e4).
3. (a) 3, (b) 3 (c) 2, (d) 4, (e) 3.+

4. Nap�r. f
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5. (c)
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6. Polo�zme f = x2 � 10x+ 26, pak b�azi tvo�r�� nap�r (f; xf; x2f; x3f; x4f).
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