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�A�wm�m�� �A§r\�

�A�wm�m�� 1.1

�§CA`� .1.1.1

 � T�rs� d�� �wF .�y`� �A�� Yl� zy�rt��  ¤ , �A�wm�m�� P¶AO� «r�  � �¤A�nF

�whf� w¡ �@¡  wkyF ¤ Ah��Ð d� ¨� �A�wm�m�� �� Tym¡� �q� ¯ �A�wm�m�� �y� �A�®`��

.�yt�wm�� �y� (T��d�� ¤�) �ybWt��

T�rtK� Q�w� �hW�r�  �r�±� ¤� r}An`�� �� Tlm� ¨¡ T�wm�m�� : 1.1.1 �§r`�

: 1 �A��

{0, 1}; {�CE�,rm��}; {0, 1, 2, 3, . . .} = N

. : 1 �Ayms�

.rOn� ©� Yl� ©wt�� ¯ T�wm�� �� ∅ z�r�A� Ah� z�r� Ty�A� T�wm�� ¨ms� (1

¨mtn§ ¯ x rOn`��  � TySq�� £@¡ ¨f� , x ∈ E 	tk� ¤ E T�wm�m�� �� rOn� x  � �wq� (2

x /∈ E. 	tk� ¤ E T�wm�ml�

­zym� Ty}A� �hW�r� Tny`� r}An� �ym�� ¨¡ T�wm�� �§wkt� «r�� �rV �An¡ (3
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: 2 �A��

{x ∈ R, |x− 2| < 3}{
z ∈ C, z2 = 1

}
{x ∈ R, − 1 ≤ x ≤ 2} = [−1, 2]

T�wm�ml� ­zymm�� Ty}A��� .2.1.1

Tyhtn�  wk� d�¤ A¡r}An� ¨� C�rk� d�w§ ¯ ©� ­Tflt�� T�wm�m�� r}An�  wk� : 2.1.1 �§r`�

.Tyhtn� ry�  wk� d� Am�

. : 3 �A��

©wtsm�� ªAq� T�wm�� (1

N Ty`ybW��  �d�±� T�wm�� (2

¨l§ Am� T�r`m�� E T�wm�m�� (3

E = {e ∈ N, 0 ≤ e ≤ 20}

Ty¶z��� T�wm�m�� .3.1.1

Y�� ¨mtn� A¡r}An� �ym� A T�wm�� �� E T�wm�m�� �� Ty¶z� T�wm�� ¨ms� : 3.1.1 �§r`�

	tk�¤ ,E T�wm�m��

A ⊂ E ⇔ ∀x ∈ A⇒ x ∈ E.

Ty�At�� Q�w��� An� �q�t� �y�

φ ⊂ E. (1

E ⊂ E. (2

Ty¶z��� �A�wm�m�� �ym� ¨¡ A¡r}An� ­d§d� T�wm�� �§wk� �yWts� E T�wm�m�� �� A�®W��

.P (E) z�r�A� Ah� z�r�¤ T�wm�ml�

�y¡�r�� ¨my¡�r� :ÐAtF±�4­rks� rSy� dm�� T`�A�
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T�wm�m�� �kt� : 4 �A��

E = {1, 2, 3},

¨¡ T�wm�m�� £@¡ º�z�� T�wm��  ��

P (E) = {φ,E, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3.

T�wm�� Tþmmt� .4.1.1

A T�wm�m�� Tmmt� ¨ms� ,E T�wm�m�� �� Ty¶z� T�wm�� A T�wm�m�� �kt� : 4.1.1 �§r`�

	tk�¤ {EA ¤� E \ A z�r�A� Ah� z�r� ¨t�� E T�wm�m�� ¨�

{EA =
{
x ∈ E | x /∈ A

}
.

A {EAE

�y� A ¤ E T�wm�m�� �kt� : 5 �A��

E = {1, 2, 3, 4, 5}, A = {2, 3}

¨¡ E T�wm�m�Ay� A T�wm�m�� Tmmt� ¢n�¤

A = {1, 4, 5},

­rks� rSy� dm�� T`�A�5�y¡�r�� ¨my¡�r� :ÐAtF±�
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�yt�wm�� �r� .5.1.1

�yt�wm�m�� �r� �r`� ,E T�wm�m�� ��  Aty¶z�  At�wm�� B ¤ A T�wm�m�� �kt� : 5.1.1 �§r`�

	tk�¤ A−B ¤� A�B z�r�A� ¢� z�r� ©@�� B ¤ A

A�B = A−B = {x ∈ A ¤ x /∈ B}.

�y� A ¤ E T�wm�m�� �kt� : 6 �A��

E = {1, 2, 3, 4, 5}, A = {1, 2, 3}, B = {3, 4, 5}

¢n�¤

A−B = {x ∈ A ¤ x /∈ B},

= {1, 2}

¤

B − A = {x ∈ B ¤ x /∈ A},

= {4, 5}

¨l§db� Hy� �A�wm�m�� �y� �rf��  � ^�®�

©rZAnt�� �rf�� .6.1.1

©rZAnt�� �rf�� �r`� ,E T�wm�m�� ��  Aty¶z�  At�wm�� B ¤ A T�wm�m�� �kt� : 6.1.1 �§r`�

	tk�¤ A∆B z�r�A� ¢� z�r� ©@�� B ¤ A �yt�wm�ml�

A∆B = (A−B) ∪ (B − A).

¢n�¤ ��As�� �A�m�� �� A ¤ E T�wm�m�� �kt� : 7 �A��

A∆B = (A−B) ∪ (B − A)

= {1, 2} ∪ {4, 5}

= {1, 2, 4, 5}

�y¡�r�� ¨my¡�r� :ÐAtF±�6­rks� rSy� dm�� T`�A�
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.¨l§db� �A�wm�m�� �y� ©rZAnt�� �rf��  � ^�®�

©rZAnt�� �rf��  �� ,E T�wm�m�� ��  Aty¶z�  At�wm�� B ¤ A T�wm�m�� �kt� : 1.1.1 T§r\�

:Ty�At�� T�®`�A� AS§� ¢�As� �km§

A∆B = (A ∪B)− (B ∩ A) .

�A�wm�m�� Yl� �Aylm`�� .7.1.1

�VAqt�� ¤  A��³�

. At�wm�� F ¤ E T�wm�m�� �kt� : 7.1.1 �§r`�

	tk�¤ E ∪ F z�r�A� F ¤ E �yt�wm�m��  A��³ z�r� (1

E ∪ F = {x : x ∈ E ∨ x ∈ F} .

.(¤�) �rq§ ¤ ¨qWnm�� �Of�A� ∨ z�r�� Yms§

	tk�¤ E ∩ F z�r�A� F ¤ E �yt�wm�m�� �VAqt� z�r� (2

E ∩ F = {x : x ∈ E ∧ x ∈ F} .

.(¤) �rq§ ¤ ¨qWnm�� �}w�A� ∧ z�r�� Yms§

�� Tlm�  A��� ¤ �VAqt� z�r� ¤ �yt�wm�� �� r��� ­A� ¨�  Af§r`t��  �@¡ �ym`� �km§ (3

.	y�rt�� Yl�
n⋂

i=1

Ei ¤
n⋃

i=1

Ei z�r�A� Ei �A�wm�m��

Q�wþþþ�

.Ty�At�� Q�w��� An§d� ,E T�wm�m�� �� Ty¶z� �A�wm�� �®� C ¤ B ¤ A T�wm�m�� �kt�

Tyl§dbt�� Ty}A��� (1

A ∩B = B ∩ A ◦

A ∪B = B ∪ A ◦

­rks� rSy� dm�� T`�A�7�y¡�r�� ¨my¡�r� :ÐAtF±�
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Ty`ym�t�� Ty}A��� (2

A ∩ (B ∩ C) = (A ∩B) ∩ (A ∩ C) ◦

A ∪ (B ∪ C) = (A ∪B) ∪ (A ∪ C) ◦

Ty`§Ewt�� Ty}A��� (3

A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C) ◦

A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C) ◦

�mtm�� Ty}A� (4

{ (A ∩B) = {A ∪ {B ◦

{ (A ∪B) = {A ∩ {B ◦

{
(
{A
)

= A ◦

{A ∩ A = φ ◦

{A ∪ A = E ◦

¨�CAk§d�� º�d���

¢� z�r§¤ ,F ¤ E �yt�wm�� º�d�� �AyRA§r�� ¨� �lW§ �F� w¡ ¨�CAk§d�� º�d��� : 8.1.1 �§r`�

¨mtn§¤ E T�wm�m�� Y�� �¤±� A¡rOn� ¨mtn§ ¨t�� Tb�rm�� ��¤E±� T�wm�� ©� ,F5E z�r�A�

TFdnh�� HyF�t� �A� ©@�� �CAk§ ¢yn§C Y�� Tbs� ��@� ¨mF .F T�wm�m�� Y�� ¨�A��� A¡rOn�

	tk� ¤ �A�wm�m�� º�d� �� �whfm�� �@¡ AqlW� Tylyl�t��

E5F = {(x, y) : x ∈ E ∧ y ∈ F} .

z�r�A� A¡dn� ¢� z�r� �A�wm�m�� �� Tlm�� ¤� �yt�wm�� �� r��± ¨�CAk§d�� º�d��� �ym`� �km§

	tk� ¤

n∏
i=1

Ei

n∏
i=1

Ei = {(x1, ..., xn) : xi ∈ Ei, i = 1, ..., n} .

Ty�At�� Tl��±� An§d� : 8 �A��

�y¡�r�� ¨my¡�r� :ÐAtF±�8­rks� rSy� dm�� T`�A�
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R2 = R5R =
{

(x, y) | x, y ∈ R
}
©wtsm�� (1

[0, 1]5R =
{

(x, y) | 0 ≤ x ≤ 1, y ∈ R
}

(2

x

y

0 1

[0, 1]5[0, 1]5[0, 1] =
{

(x, y, z) | 0 ≤ x, y, z ≤ 1
}

(3

x

y

z

0 1

1
1

Q�wþþþ�

.Ty�At�� Q�w��� An§d� ,E T�wm�m�� �� Ty¶z� �A�wm�� �®� C ¤ B ¤ A T�wm�m�� �kt�

(A ∪B) 5C = (A5C) ∪ (B5C) (1

(A ∩B) 5C = (A5C) ∩ (B5C) (2

T�wm�� T¶z�� .8.1.1

�wq� E �� Ty¶z� �A�wm�� E1, ..., En �kt� ¤ Ty�A� ry� Tyfy� T�wm�� E �kt� : 9.1.1 �§r`�

Ty�At�� ª¤rK�� 
qq�� �Ð� Xq�¤ �Ð� E T�wm�ml� T¶z�� �kK� E1, ..., En  �

∀i ∈ {1, ..., n} : Ei 6= φ (1

∀i 6= j : Ei ∩ Ej = φ (2

­rks� rSy� dm�� T`�A�9�y¡�r�� ¨my¡�r� :ÐAtF±�
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n⋃
i=1

Ei = E (3

Tyhtn� T�wm�� ¨l}� .9.1.1

¨l}�� n  d`�� ¨ms� .n ∈ N A¡r}An�  d� Tyhtn� T�wm�� E 
�A� �Ð� : 10.1.1 �§r`�

	tk� ¤ E T�wm�m��

Card(E) = n

T�wm�m�� �kt� : 9 �A��

E = {1, 2, 3, 6, 9, 11},

w¡ E T�wm�m�� ¨l}�  ��

Card(E) = 6.

Q�wþþþ�

Card(φ) = 0. (1

Card(A ∪B) = Card(A) + Card(B)− Card(A ∩B) (2

r}An�  d�  �� .n ∈ N A¡r}An�  d� Tyhtn� T�wm�� E T�wm�m�� 
�A� �Ð� : 2.1.1 T§r\�

w¡ P (E) Ah¶�z�� T�wm��

Card(P (E)) = 2Card(E) = 2n.

T�wm�m�� �kt� : 10 �A��

E = {1, 2, 3},

 ��

P (E) = {φ,E, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3.

 � �dy� ^�®�

Card(P (E)) = 2Card(E) = 23 = 8.
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�Aþþ�®`�� 2.1

.Tb�rm�� Ty¶An��� £@¡  �r�� ¤� ��¤E±� �y� T�®`�� �� ryb`t�� : Ty¶An��� T�®`�� ¨ms�

T�®`�� �§r`� .1.2.1

B T�wm�m�� Y�� A T�wm�m�� �� Ty¶An��� T�®`�� �r`� ,�yt�wm�� B ¤ A �kt� : 1.2.1 �§r`�

Ty¶An� �� ��� �� ,(R) z�r�A� Ab�A� Ah� z�r� ¤ B ¤ A þ� ¨�CAk§d�� º�d��� �� Ty¶z� T�wm�� Ah���

	tk� (x, y)

y �� T�®� Yl� x  A� �Ð� (xRy) (1)

y �� T�®� Yl� Hy� x  A� �Ð� (x�Ry) (2)

T�wm�� Yl� T�®`��

B T�wm�m�� Y�� A T�wm�m�� �� T�®� (R) 
�A� �Ð� ,�yt�wm�� B ¤ A �kt� : 2.2.1 �§r`�

º�d�l� Ty¶z��� T�wm�m�� �� �Ay¶An��� T�wm�� ¨ms�¤ T�®`�� T�As� A T�wm�m�� ¨ms� An���

.T�®`�� «dm� T�®`�� �q�� ¨t�� ¤ B ¤ A þ� ¨�CAk§d��

Tysk`�� T�®`��

xwk`� �r`� An��� B T�wm�m��w�� A T�wm�m�� �� T�r`m�� T�®`�� (R) �kt� : 3.2.1 �§r`�

B T�wm�m�� �� T�®� Ah�� Yl� �r`�¤ (R−1) z�r�A� Ah� z�r�¤ Tysk`�� T�®`�� ¤� (R)

.A T�wm�m��w��

T�®`�� xwk`� d�¤� : 1 �A��

R = {(1, y), (1, z), (3, x)}

¨¡ TFwk`�� T�®`�� .{x, y, z} = B T�wm�m�� w�� {1, 2, 3} = A T�wm�m�� ��

R−1 : B −→ A

= {(y, 1) , (z, 1) , (x, 3)}

­rks� rSy� dm�� T`�A�11�y¡�r�� ¨my¡�r� :ÐAtF±�
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�A�®`�� Q�w� .2.2.1

TyFAk`�³� Ty}A���

(R) T�®`�� �kt�¤ ,y ∈ E ¤ x ∈ E :�y� (x, y) Ty¶An��� �kt� ¤ Tyfy� T�wm�� E �kt�

Ty�At�� Q�w��� �r`� .E T�wm�m�� ¨� T�r`� T�®�

ªrK�� �q�� �Ð� TyFAk`�� T�®� Ah�� (R) T�®`�� �� �wq� : 4.2.1 �§r`�

∀x ∈ E : xRx.

T§rZAnt�� Ty}A���

ªrK�� �q�� �Ð� T§rZAn� T�®� Ah�� (R) T�®`�� �� �wq� : 5.2.1 �§r`�

∀(x, y) ∈ E5E : xRy =⇒ yRx.

T§rZAnt�� dR Ty}A���

ªrK�� �q�� �Ð� T§rZAn� dR T�®� Ah�� (R) T�®`�� �� �wq� : 6.2.1 �§r`�

∀(x, y) ∈ E5E : (xRy yRx) =⇒ x = y.

T§d`tm�� Ty}A���

ªrK�� �q�� �Ð� T§d`t� T�®� Ah�� (R) T�®`�� �� �wq� ¤ : 7.2.1 �§r`�

∀(x, y, z) ∈ E5E5E : (xRy ∨ yRz) =⇒ xRz.

¥�Akt�� T�®� .3.2.1

	y�rt�� 
�®�¤ ¥�Akt�� T�®� Am¡ �ytyFAF� �yt�®�  µ� �r`�

¨l§ A� �q�� �Ð� ¥�Ak� T�®� Ah�� (R) T�®`�� �� �wq� : 8.2.1 �§r`�

�y¡�r�� ¨my¡�r� :ÐAtF±�12­rks� rSy� dm�� T`�A�
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TyFAk`�� T�®� (R) (1)

T§rZAn� T�®� (R) (2)

T§d`t� T�®� (R) (3)

.A� �kK� Th�AKtm�� r}An`�� �nO� Ah�� ¥�Akt�� T�®� º�C¤ T�A`�� ­rkf��

�A�wm�m�� ��  d� Y�� A� T�wm�� �sq� T�®� ¨¡ ¥�Akt�� T�®� �AyRA§r�� ¨� : 9.2.1 �§r`�

d§d�t�A� ,­d��¤ Ty¶z� T�wm�� �� �rOn� Tyl}±� T�wm�m�� �� rOn� �� �bO§ �y� Ty¶z���

.Ty¶z��� T�wm�m�� Hf� Y�� Aymt�� �Ð� Xq�¤ �Ð� �y·�Akt� T�wm�m�� ��  �rOn� rbt`§

. : 2 �A��

.¥�Ak� T�®� ¨¡ T�wm�� ©� Yl� (=) T�®� (1)

.¥�Ak� T�®� ¨¡ �Amyqtsm�� T�wm�� Yl� ©E�wt�� T�®� (2)

.¥�Ak� T�®� 
sy� ¨¡ �Amyqtsm�� T�wm�� Yl� d�A`t�� T�®� (3)

¥�Akt�� �n}

.a ∈ E �ky� ¤ E T�wm�m�� ¨� ¥�Ak� T�®� (R) �kt� : 10.2.1 �§r`�

¨l§ Am� ȧz�r�A� ¢� z�r� ©@�� a rOn`�� ¥�Ak� �n} �r`�

ȧ = {x ∈ E : xRa}

	y�rt�� T�®� .4.2.1

¨l§ A� �q�� �Ð� E T�wm�m�� ¨� 	y�r� T�®� (R) T�®`��  � �wq� ¤ : 11.2.1 �§r`�

TyFAk`�� T�®� (R) (1)

T§rZAn� dR T�®� (R) (2)

T§d`t� T�®� (R) (3)

�ky� : 3 �A��
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¨lk�� 	y�rt�� T�®� .5.2.1

.E T�wm�m�� ¨� 	y�r� T�®� (R) �kt�

¨l§ A� �q�� �Ð� E T�wm�m�� ¨� ¨l� 	y�r� T�®� (R) T�®`��  � �wq� : 12.2.1 �§r`�

∀(x, y) ∈ E5E : (xRy ∨ yRx).

(R)

�AqybWt�� 3.1

�þþ§CA`� .1.3.1

�ybWt�� �þþ§r`�

�Ð� B w�� A �� f AqybW� An�r� An�� �wq� . �yt�CA� ry� �yt�wm�� B ¤ A �kt� : 1.3.1 �§r`�

:	tk�¤ .B �� y dy�¤ rOn`� A �� x rOn� �� X�r� T�®� An�r�

f :
A → B

x → y = f(x)

¤�

f( �ybW�) ⇐⇒ (∀x ∈ A)(∃!y ∈ B) : y = f(x)

.f �ybWt�A� x ­Cw} Ymsu§ y •

.f �ybWt�A� y ��AF Ymsu§ x •

.�®W�³� T�wm�� Ymsu� A T�wm�m�� •

.�w}w�� T�wm�� Ymsu� B T�wm�m�� •

. : 1 T\�®�

. B ¨� ­dy�¤ ­Cw} ¢� A �� x rOn� �� ⇐⇒ B w�� A �� �ybW� f  wk§ (1)
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.A ¨� Tq�AF �� r��� B �� y rOn`l�  wk§  � �kmu§ ¢��� B w�� A �� �ybW� f  A� �Ð� (2)

ºAS� Y�� ¨mtn� ¨¡¤ ,�k� �ybWt�� ��m� f Amny� ,f(x) ∈ B An§d� : f ¤ f(x) �y� �§rft�� 	�§ (3)

. B w�� A �� T�r`m�� �AqybWt��

. B = {7, 9, 13} ¤ A = {1, 2, 3} An§d� : 1 �A��

x = 1
2

3

f(x) = 7

9

13

A B

f

.f(1) = 7; f(2) = 9; f(3) = 9 An§d� •

.B ¨� ­dy�¤ ­Cw} ¢� A �� x rOn� �� B w�� A �� �ybW� f •

. f �ybWt�� ��¤ Tq�AF Ah� Hy� 13 rOn`�� An¡ •

.3 ¤ 2 :  Atq�AF Ah� 9 rOn`�� An¡ •

Tysk`�� ­CwO�� ¤ ­rJAbm�� ­CwO��

�ky�¤ ,A �� Ty¶z� T�wm�� E �kt�¤ .�yt�CA� ry� �yt�wm�� B ¤ A �kt� : 2.3.1 �§r`�

T�wm�m�� f �ybWt�� TWF�w� E T�wm�ml� ­rJAbm�� ­CwO�� �r`� .�ybW� f : A→ B

f(E) =
{
f(x) | x ∈ E

}

A B

E f(E)

f

x

y

E

f(E)
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�ky�¤ ,B �� Ty¶z� T�wm�� F �kt�¤ .�yt�CA� ry� �yt�wm�� B ¤ A �kt� : 3.3.1 �§r`�

T�wm�m�� f �ybWt�� TWF�w� F T�wm�ml� Tysk`�� ­CwO�� �r`� .�ybW� f : A→ B

f−1(F ) =
{
x ∈ A | f(x) ∈ F

}

A B

f−1(F )

F

f

x

y

F

f−1(F )

Ty�At�� �y¡Afm�� An§d� : 2 T\�®�

.A �wm�m�� �� Ty¶z� T�wm�� f−1(F ) , B T�wm�m�� �� Ty¶z� T�wm�� f(E) T�wm�m�� •

�� .d��¤ rOn� ©wt�� ­ rf� T�wm�� ­Cw} ¨¡ f({x}) =
{
f(x)

}
rOn`l� ­rJAbm�� ­CwO�� •

, ­ rf� T�wm��  wk�  � �km§ .f Yl� dmt`� f−1
(
{y}
)
þ� Tysk`�� ­CwO��  �� , «r�� Ty�A�

f �� ­Cw} �An¡ �k� �� �Ð�) T�CAf�� T�wm�m�� Yt� ¤� r}An� ­d� �� T�wk� T�wm�� ¤�

.(y ©¤As�

r�A��� �ybWt�� .2.3.1

��±� Yl� Tq�AF ¢� B �� y rOn� ��  A� �Ð� Xq�¤ �Ð� r�A� �ybW� f  � �wq� : 4.3.1 �§r`�

:	tk� ¤ .A ¨�

f(r�A� �ybW�) ⇐⇒ (∀y ∈ B, ∃x ∈ A) : y = f(x).

. B = {x, y, z} ¤ A = {1, 2, 3, 4} An§d� : 2 �A��
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1

3

4

2 x
y

z

A B

f

.f(1) = x; f(3) = y; f(4) = {y, z} An§d� •

.B ¨� ­dy�¤ ­Cw} ¢� A �� rOn� �� B w�� A �� �ybW� f •

.A ¨� ��±� Yl� Tq�AF ¢� B �� rOn� ��  ± B w�� A �� r�A� �ybW� f •

�§Abtm�� �ybWt�� .3.3.1

Yl� ­d��¤ Tq�AF ¢� B �� y rOn� ��  A� �Ð� Xq�¤ �Ð� �§Abt� f �ybWt��  � �wq� : 5.3.1 �§r`�

	tk�¤ A ¨� r��±�

f(�§Abt� �ybW�) ⇐⇒ ∀(x, y) ∈ A2 : (f(x) = f(y)⇒ x = y).

¨l�Aqt�� �ybWt�� .4.3.1

y rOn� �k�  A� �Ð� ©� ,A`� r�A� ¤ �§Abt� �Ð� Xq�¤ �Ð� ¨l�Aq� �ybW� f  � �wq� : 6.3.1 �§r`�

:	tk�¤ .A ¨� ­dy�¤ Tq�AF B ��

f
(
¨l�Aq� �ybW�

)
⇐⇒ (∀y ∈ B), (∃!x ∈ A) : y = f(x).

�AqybWt�� 	y�r� .5.3.1

: �yqybWt�� rbt`�

f :
A→ B

x→ f(x)
; g :

G→ H

x→ g(x)
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: ¨l§ Am� f ◦ g �ybWt�� �r`� g(G) ⊂ A  A� �Ð�

f ◦ g :
G→ B

x→ f(g(x))

ªrK��  �� �@h� ,g(x) ∈ A  wk§ Yt� f(g(x)) �� �lkt�  � Annkm§ ¯ ¢�� ^�®� : 3 T\�®�

.Yn`� f ◦ g �ybWtl�  wk§ Yt� AyFAF� rbt`§ g(G) ⊂ A

¨sk`�� �ybWt�� .6.3.1

B w�� A �� Ayl�Aq� AqybW� f �ky� : 7.3.1 �§r`�

f :
A→ B

x→ f(x)

: ¨l§ Am� f þ� ¨sk`�� �ybWt�� �r`�

f−1 :
B → A

y → f−1(y)

: An§d� ,y = f(x) : �y�� A �� dy�¤ x d�w§ ¢��� B w�� A �� ��Aq� f  � Am� ,y ∈ B �ky�

f(x) = y ⇐⇒ x = f−1(y).

A w�� B �� ��Aq� f−1  �� B w�� A �� ��Aq� f  A� �Ð� : 4 T\�®�

An§d� : 5 T\�®�

∀x ∈ A, f−1 (f(x)) = x,

∀y ∈ B, f
(
f−1(y)

)
= y.

.B w�� A �� ®�Aq� f �ybWt��  wk§ Yt� f−1(y) �� �lkt�� Annkm§ ¯ .y ∈ B �ky� : 6 T\�®�

. ®�Aq� �ybWt�� �k§ ��  � ¤ Yt� f−1(K) �� �lkt�� Am¶� Annkm§ K ⊂ B  A� �Ð� Amny�
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��Aq� ¨�At�� �ybWt�� An§d� Aq�AF Any� Am� : 3 �A��

f :
[0,+∞[→ [0,+∞[

x→ x2

: ¨�At�� w¡ ¨sk`�� ¢qybW� ¤

f−1 :
[0,+∞[→ [0,+∞[

x→
√
x

�yqybW� ©¤As� .7.3.1

:�yqybWt�� �ky�

f :
A → B

x → y = f(x)
, g :

E → F

x → y = g(x)

 A� �Ð� Xq�¤ �Ð� f = g  � �wq�

f = g ⇐⇒

 A = E, B = F

(∀x ∈ A) : f(x) = g(x)
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