
4. cvi�cen�� z line�arn�� algebry

C��le cvi�cen��:

� procvi�cit v�ypo�cet �re�sen�� soustavy line�arn��ch rovnic nad kone�cn�ymi t�elesy,
� nau�cit se po�c��tat s maticemi nad t�elesy.

Z�akladn�� p�r��klady:

1. Spo�c��tejte v t�elese Z7 hodnoty 3�1, 4�1, 6�1 a (�2)�1 � ((2+4) � (4+4)�1)+3 a najd�ete
parametrick�y popis mno�ziny v�sech �re�sen�� rovnice 3x+ 2y + z = 2.

2. Spo�c��tejte v t�elese Zp pro prvo�c��slo p > 1 hodnoty 2�1 a (p� 1)�1.

3. Najd�ete nad t�elesy Z5 (p�r��padn�e nad Z7) v�sechna �re�sen�� soustav rovnic s matic��
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4. Uva�zujme matice A =

�
1 2
3 5

�
, B =

�
1 0 �1
1 2 1

�
a C =

�
1 2 0
3 5 1

�
nad t�elesem R,

Z7 a Z11.

(a) Spo�c��tejte sou�cty B+C, C+B, BT +CT .
(b) Spo�c��tejte sou�ciny A �B, BT �AT , BT �A, a 5 �C�.
(c) Spo�c��tejte A � (A�B �CT ) + (C �BT �AT )T �A.

Obt���zn�ej�s�� p�r��klady:

5. Najd�ete nad t�elesem Z7 v�sechny matice X spl�nuj��c�� rovnost A �X = B, jestli�ze
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�Ulohy k zamy�slen��:

6. Uva�zujte teleso Zp (p je prvo�c��slo). Plat�� v�zdy, �ze 8a; b 6= 0 9c takov�e, �ze a = bc? Pro�c?

7. Uva�zujme maticeA =

�
1 2
3 1

�
a B =

�
1 0 1
1 1 0

�
nad t�elesem Z5 a de�nujme zobrazen��

fA : Z2
5 ! Z

2
5 a fB : Z3

5 ! Z
2
5 p�redpisy fA(v) = Av a fB(v) = Bv

(a) Rozhodn�ete, zda jsou prost�a �ci na zobrazen�� fA a fB.
(b) Najd�ete v�sechny vektory v 2 Z3

5, pro n�e�z je fB(v) = (0; 0)T

(c) Najd�ete v�sechny vektory v 2 Z3
5, pro n�e�z je fB(v) = (1; 2)T

(d) Najd�ete v�sechny matice X nad Z5, pro n���z BX = I2,
(e) najd�ete v�sechny matice Y nad Z5, pro n���z YB = I3.
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�Re�sen��:

1. 3�1 = 5, 4�1 = 2, 6�1 = 6 a (�2)�1 � ((2 + 4) � (4 + 4)�1) + 3 = 0,
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2. 2�1 = p+1
2

a (p� 1)�1 = (�1)�1 = �1 = p� 1.

3. Nad Z5: a) fs
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4. Nad R (v Zp sta�c�� upravit modulo p):
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c) A � (A�B �CT ) + (C �BT �AT )T �A = A � (A� I2) =
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�
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6. a) fA ani fB nen�� prost�e, fA nen��, zat��mco fB je na, b) ft �
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