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:An§d� (1

. TyFAk`�� sy� T�®� R ¢n�¤ . x = 0 ��� �� �W� �@¡¤

:An§d� (2

∀(x, y) ∈ Q2 : xRy ⇐⇒ xy ̸= 0 ⇐⇒ yx ̸= 0 ⇐⇒ yRx.

.T§rZAn� R T�®`�� ¢n�¤

, (−1)R1 ¤ 1R(−1)  ± ¤� ,T§rZAn� dR sy� Amt� ¨h� , T§rZAn� T�®`��  ± (3

1 ̸= −1. Amny�

.z ̸= 0 ¤ y ̸= 0  �� ,yz ̸= 0  A� �Ð� AS§�¤ .y ̸= 0 ¤ x ̸= 0  �� xy ̸= 0  A� �Ð� (4

.T§d`t� T�®`�� ¢n�¤ .�y�¤d`� ry� z ¤ x  ± xz ̸= 0 An� �tn§

.	y�r� T�®� ¯¤ , ¥�Ak� T�®� sy� T�®`�� £@¡ ¢n�¤ (5
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3 ��C �§rmt�� �þþ� •

An§d� (1

∀x, y ∈ R : x⋆y = x+ y − 1

= y + x− 1

= y⋆x
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I �AyRA§C : xAyq�

w¡ T��d�� �tK� (1(
x sin

(
1

x

))′

= sin

(
1

x

)
−
(
1

x

)
cos

(
1

x

)
Ah�� ©� .0 dn� 0 þ� �¤¥� f  � �tnts� ,|f(x)| ≤ |x|  �� x ∈ R∗

�� ��� �� An§d� (2

:¨l§ Am� R Yl� T�r`m�� f̃ T��d�� w¡ A¡d§dm�¤ 0 dn� C�rmtF³A� d§dmtl� Tl�A�

f̃(x) =

x sin
(
1
x

)
 A� �Ð� x ̸= 0

0  A� �Ð� x = 0.

∀x ∈ Q : xRx ⇐⇒ x2 ̸= 0



:An§d� (2∀x, y, z ∈ R : (x⋆y)⋆z = (x+ y − 1)⋆z

= (y + x− 1) + z − 1

= x+ (y + z − 1)− 1

= x⋆ (y + z − 1)

= x⋆ (y⋆z)
.¨`ym�� ⋆ ¢n�¤

: �� ⋆ þ� Tbsn�A� © Ay��� rOn`�� e �ky� (3

∀x ∈ R : x⋆e = x ⇐⇒ x+ e− 1 = x ⇐⇒ e = 1
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xAF±� w�� B =
(
(1, 0), (0, 1)

)
¨�w�Aq�� xAF±� �� Cwb`�� T�wfO� P �S� (1

: e′2 ¤ e′1 dm�±� T`J� �� T�wk� .B′ = (e′1, e
′
2)

P =

1 −1

1 2


.xAF� B′

¨�At�A�¤ TFwk� P ¢n�¤ detP = 3 ̸= 0

: ¨¡ B′
xAF±� ¨� f T�wfO� ¢n�¤
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¨�w�Aq�� xAF±� w�� B′ = (e′1, e
′
2) d§d��� �� Cwb`�� T�wfO� P−1

�S� (2

�hn�¤ B =
(
(1, 0), (0, 1)

)
 x

y

 = α

 1

1

+ β

 −1
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 x
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 α− β

α + 2β


 x = α− β

y = α + 2β
α =
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:��� ��e1 = (1, 0) =⇒ α =
2

3
, β = −1

3

:��� ��¤e2 = (0, 1) =⇒ α =
1

3
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1
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: T§rW� T�wfO� w� 
As� �d� �hs�� �� (3Bn =

1 0

0 3n



: An
A¡d`� �tnts� A = PBP−1

 � Am�

An = PBnP−1 =

 1 −1
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