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1 ��C �§CAmt�� TlslF

:¯ �� TyW� �AqybW� �� CAb� Ty�At�� �AqybWt�� �A� �Ð�  d� : 1 �§rm�

f : R2 → R3, (x, y) 7→ (x+ y, x− 2y, 0) (1

f : R2 → R3, (x, y) 7→ (x+ y, x− 2y, 1) (2

f : R2 → R, (x, y) 7→ x2 − y2 (3

:�r`m�� f : R2 → R3 ¨W��� �ybWt�� �ky� : 2 �§rm�

f(x, y) = (x+ y, x− y, x+ y).

?r�A� ?�§Abt� w¡ �¡ ¤ .¢�Cw} ¤ ,f ¨W��� �bWt�� �w� d�¤�

:�r`m�� f : R3 → R4 ¨W��� �ybWt�� �ky� : 3 �§rm�

f(x, y, z) = (x+ z, y − x, z + y, x+ y + 2z).

.Im(f) þ� AFAF� d�¤� (1

.Ker(f) þ� AFAF� d�¤� (2

?¨l�Aq� ?r�A� ?�§Abt� f �¡ (3

: ¯ �� AyW� fi �ybWt��  A� �Ð� A�  d� : 4 �§rm�

f1 : R2 → R2 f1(x, y) = (2x+ y, x− y)

f2 : R3 → R3 f2(x, y, z) = (xy, x, y)

f3 : R3 → R3 f3(x, y, z) = (2x+ y + z, y − z, x+ y)

f4 : R2 → R4 f4(x, y) = (y, 0, x− 7y, x+ y)

f5 : R3[X]→ R3 f5(P ) =
(
P (−1), P (0), P (1)

)



:�r`m�� f : R3 → R3 ¨W��� �ybWt�� �ky� : 5 �§rm�

f(x, y, z) = (−3x− y + z, 8x+ 3y − 2z, −4x− y + 2z).

.A¡d`u� 	s��¤ f �ybWt�� �wn� xAF� d�¤� (1

?�§Abt� f �ybWt�� �¡ (2

?r�A� f �ybWt�� �¡ .f Tb�C d�¤� (3

.Im(f) þ� xAF� d�¤� (4

T�r`� (e1, e2, e3) ¨�w�Aq�� xAF±� ¨� ¢t�wfO� �y� R3 �� f ¨��@�� ��AKt�� �ky� : 6 �§rm�

:¨l§ Am�

A =


15 −11 5

20 −15 8

8 −7 6

 .

T`J±�  � b��

e′1 = 2e1 + 3e2 + e3, e′2 = 3e1 + 4e2 + e3, e′3 = e1 + 2e2 + 2e3

.xAF±� �@h� Tbsn�A� f T�wfO� d�¤� �� R3 ºASfl� xAF� �kK�

¢t�wfO� �y� R2 �� f ¨��@�� ��AKt�� �ky� : 7 �§rm�
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 �ky�¤ ,¨�w�Aq�� xAF±� ¨�

.MatB′(f) T�wfOm�� d�¤� �� R2 ºASfl� xAF� B′ = (e1, e2)  � b�� (1

.n ∈ N ��� �� An 	s�� (2

�q�� ¨t�� Tyqyq��� �Ay�Attm�� T�wm��  d� (3

∀n ∈ N :
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