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d 8<>AHJM�Oe@�M�\f698�@A8�>Tc�KLSY8�GP:98�OL:PE�\gBa>TcihWn

E�@AGP8�>A@A8jCPOe@�MAKkSYOe@�MAl�\mM�QSYE�OLE`\mX
\%HJM�ZJE d HW8�G�n`\oKkSYE�CPG�HW8p>AEqG98`rk\gBaIAMsr n G98�:t>AHJ8aUVM d R

@AMuKLST8<GP:98�OL:PE�\gB d
:PEa:98v\28�G�HJM d H d GPE�IAMAG�HJM d CPOe@�MA@�KeQ?8�ZJ8�OTw
hx8w

T : R4 → R4,T(x1, x2, x3, x4) = (x4, x3, x2, x1),
hy6(w A : W3 →W3,A(w(x)) = (x + 1)w′(x),
hz>�w

S : R→ R4,S(x) = (x, 2x, 3x, x+ 1),
hy:(w T : W1 →W1, T w(x) = w(w(x)),
hzM�w

A : W3 → R4,Aw(x) = (w(−1), w(0), w(1), w(2)).

	{�%|�H[MA>Tc L E�@�G98�>A@A8&CPOe@�MAKLSeOe@�MAl}\%Ke@�BaKkSYQRHJ>Tc~@A6PH[MAIAGBa>Tc+>AHWXR��n�\ {an}∞n=1

ED\gB�
OY8�@A8�>TcuOe@AM�>A@�Ba\%H[KLSsBa>Tc���� CPOL@AMAKkSYOL@AMAG�H$SeM�r d E�IAG98�@�:PM��9G�HJE�\28<;�:�E{:98v\m8�GPH[M
H d G�E�IAM�GPHJM&CPOL@AM�@�Z[HJ>A@�6F�/Oe@AM�>A@�Ba\%H[KLSYX

(a+ b)n = an + bn, (α · a)n = αan.

hx8w���E�Q?8�@A8�;�=�IAM L @�SY8�Q�@A:PM��9GPH[E`\m8�GB d H_:P@�HW8aUV8�GPHW8 d HrLMAKLS�CPOL@AMAKkSYOL@AMAG�HWX\mM�QSYE�OLE`\mX~GP8�:�>�HW8aUWM d ZJHJ>�@A6�OL@AMA>�@�BR\%HJKkSsBa>Tc��
hy6(w���@A8�KY8�:�GPHJ;<=9IAM

dim L =∞ �
hz>�wu47:PM��PGPHJE�\m8�GPE}E�C�MAOY8?SYE�O

T : L → R

T {an}∞n=1 = lim
n→∞ an.
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���547G98�Z[MA�A; d 8�>AH[MAOL@%SeOY8�G�KL�zE�O d 8�>srLH9@%698�@�B B :PEj6P8�@�B B′ \�C�E�GPH[IAKe@�Ba>Tc�CPOe@�B�C98�:PQ?8�>Tc
hx8w

B = {(1, 1, 0), (0, 1, 1), (1, 0, 1)} ,
B′ = {(2, 4, 0), (0, 0, 4), (4, 2, 0)} , \�CPOe@�MAKkSYOe@�MAGPH$\]MAQSYE�OLE�\mMsr R3 =

hy6(w
B = {(1, 4,−1), (5, 1,−2), (−1,−3, 1)} ,
B′ = {(3, 1, 3), (2, 0,−2)(6, 8, 9)} , \�CPOL@AMAKkSYOL@AMAG�H R3 =



hz>�w
B =

{
1
2
(1− x− x2 − x3), 1

2
(1− x + x2 + x3),

1
2
(1 + x− x2 + x3), 1

2
(1 + x+ x2 − x3)

}
,

B′ = {1, x− 1, x2 − x, x3 − x2} , \�CPOe@�MAKLSeOe@�MAGPH W3
�

� �547G98�Z[MA�A;�\ 698�@�HJM KkST8�GP:P8�Oe:PE�\]M�r d 8�>�HJMAOL@�CPOL@AMAQRKL@�ST8RUV>AM�GPHW8 ZJH[GPHJE�\]MA��E
Π : R3 → R3 6F��:9X�>�MA��E�Oe@A�{SYM d C�OeE�KkSYE�C98<:FUWB d G98%CFUz8<Ke@A>�@�Ba@AG�� x+y+z =
0
�

�{�547G98�Z[MA�A;�\ 698�@�HJM KkST8�GP:P8�Oe:PE�\]M�r d 8�>�HJMAOL@�CPOL@AMAQRKL@�ST8RUV>AM�GPHW8 ZJH[GPHJE�\]MA��E
O : R3 → R3 6F��:9X�>�MA��EpE�6�OeE�SeM d E�Q?X<S π

2

\%@A��Z[�A:PM d CPOLE�KLSeM�r�OLE�@ACPH[��SeM�r
CPOe@�MA@#\mM�QSYE�O

(1, 1, 1)
�+�$���������*�A A¡£¢V�m¤/¥A¦�§����+¨T©A Aª7¤&¨T�A«A�b¢y¦�«���ª9¢y�¬

��547G98�Z[MA�A;®reX�:POLE�H(E�6�OY8�@5CPOe@�MAQRKe@�ST8aUW>AM�l�ZJHJG�HJE�\gBa>Tc~@A8�:98�GBa>Tc*\¯698�@A8�>Tc*KkST8�Ga�
:98�OL:PE�\gB{>Tc°G98�KLSe�ACP�`reX�>�B d H d 8�>�HJM�Oe@v8 d H

A =




2 1 0
3 −1 5
5 1 3


 , B =




1 2 1 2
2 5 1 6
5 −3 1 1


 ,

C =




2 −1
7 3
8 5
−1 4


 , D =




1 + i 2 i 2
2 + 3 i −1 + 5 i 5 + i
2 + i 1 + 3i 3− i
2− 3i 5− i −1− 5 i


 ,

± �%²/ZW8pre8�QRHJ>Tc�\m8�OLSeE�³e>�HjC98<OY8 d M�SeOe� a E�6POY8�@�M d CPOe@�MAQRKe@�ST8aUW>AM�GPHW8´Z[HJGPH[E`\]MA��E
T : R3 → R3

G�HJM]rLMAKkS5>v8aUV8}C�Oe@AM�KLSeOe@AM�l
R3 µ




3 1 a
2 2 0
a 3 2






x1

x2

x3


 =



y1

y2

y3




���%�bOe@AM�QRKe@�SY8aUV>�MAGPH[MjZ[HJGPH[E`\]M
S : R3 → R3 d 8j\�698�@�HJM

B = {(1, 0, 1), (0, 2, 1), (1, 2, 0)}
d 8<>AHJM�Oe@ 


1 1 1
0 0 −1
0 −1 0


 .
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