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3.4 �<ÊÃº(functions)

&ñ
_� 8

/BN|9�½+Ës� ����� ¿º |9�½+Ë X , Y\� @/�#�, X\�"f Y�Ð_� �<ÊÃºêøÍ

���_� [j ��� (f ,X ,Y )Ü¼�Ð"f ��6£§ ¿º �̧|	��̀¦ ëß�7á¤���H X\�"f

Y�Ð_� �'a>�s���:

(a) (�>rF�$í
) Dom(f ) = X

(b) (Ä»{9�$í
) (x , y) ∈ f ∧ (x , z) ∈ f ⇒ y = z

(f ,X ,Y ) @/��� f : X → Y\�¦, (x , y) ∈ f @/��� y = f (x)\�¦

æ¼l��̧ ô�Ç��.
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3.4 �<ÊÃº(functions)

&ñ
_�

�<ÊÃº f : X → Y\� @/�#� y = f (x){9� M:, y\�¦ f\� ���Ér x\�"f_�

�©�(image)(¢̧��H �<ÊÕüw°úכ)s��� ��¦, x��H f\� ���Ér y_�

"é¶�©�(preimage)s����¦ ô�Ç��.
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3.4 �<ÊÃº(functions)

&ñ
_�

�<ÊÃº f : X → Y\� @/�#� |9�½+Ë Y\�¦ f_� /BN%i�(codomain)s���

ô�Ç��.

{9�ìøÍ&h�Ü¼�Ð �<ÊÃº_� /BN%i��Ér �<ÊÃº_� u�%i�õ� °ú t� ·ú§�̀¦ Ãº

e����.

Y 6= {f (x) ∈ Y | x ∈ X}
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3.4 �<ÊÃº(functions)

\V]j 7

y�� x ∈ R\� @/�#� [x ]��H x�Ð�� ������� °ú �Ér z�́Ãº ×�æ ���©� 	�H

&ñ
Ãº\�¦ �����·p��. s�\�¦_����

[
√

2] = 1,
[
−1

2

]
= −1, [−5] = −5, [0] = 0, [7] = 7

#�l�"f f (x) = [x ]�Ð &ñ
_��)a �<ÊÃº f : R→ R_� /BN%i��Ér z�́Ãº_�
|9�½+Ë Rs�t�ëß� Õª u�%i��Ér /BN%i� R_� ���ÂÒì�r|9�½+ËÜ¼�Ð"f &ñ
Ãº[þt_�
|9�½+Ë Zü< °ú ��.

ÅÒ#Q��� �<ÊÃº\� @/�#� Õª /BN%i��̀¦ ��ÜãJ M:���� Dh�Ðî�r

�<ÊÃº\�¦ %3���H��.
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3.4 �<ÊÃº(functions)

&ñ
o� 6

�<ÊÃº f : X → Y\� @/�#� W�� f_� /BN%i� Y\�¦ �í�<Ê���H

|9�½+Ës��� ���. Õª�Q��� f��H X\�"f W�Ð_� �<ÊÃºs���. (Ä»_�:

�§F�ü< ��2£§)

7£x"î


ÅÒ�©�1 : Äº��� f��H X\�"f W�Ð_� �'a>�, 7£¤, f ⊆ X ×Ws���.

(x , y) ∈ f ⇒ x ∈ X ∧ y ∈ Im(f ) (�©�_� &ñ
_�)

⇒ x ∈ X ∧ y ∈W (Im(f ) ⊆W )

⇒ (x , y) ∈ X ×W (×_� &ñ
_�)

����"f f��H X\�"f W�Ð_� �'a>�s���.
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3.4 �<ÊÃº(functions)

ÅÒ�©�2 : Dom(f ) = X .

Õª���X< ��&ñ
\�"f f : X → Y��H �<ÊÃºs�Ù¼�Ð Dom(f ) = Xs���.

ÅÒ�©�3 : (x , y) ∈ f ∧ (x , y) ∈ f ⇒ y = z .

f : X → Y��H �<ÊÃºs�l� M:ë�H\� "î
Ñþ����.

Õª�QÙ¼�Ð f��H X\�"f W�Ð_� �<ÊÃºs���.
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3.4 �<ÊÃº(functions)

&ñ
o� 7

f : X → Yü< g : X → Y�� �<ÊÃº�� ���. Õª�Q���

f = g iff f (x) = g(x) ∀ x ∈ X

7£x"î


(⇒) f = g�� ��&ñ
���. Õª�Q��� e��_�_� x ∈ X\� @/�#�

y = f (x)⇔ (x , y) ∈ f (l� ñ)

⇔ (x , y) ∈ g (f = g)

⇔ y = g(x) (l� ñ)

Õª�QÙ¼�Ð f (x) = g(x) ∀x ∈ X (�=������, y��H Ä»{9��l� M:ë�H\�)
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3.4 �<ÊÃº(functions)

(⇐) f (x) = g(g) ∀x ∈ X�� ��&ñ
���. Õª�Q���

(x , y) ∈ f ⇔ y = f (x) (l� ñ)

⇔ y = g(x) (f (x) = g(x))

⇔ (x , y) ∈ g (l� ñ)

Õª�QÙ¼�Ð f = gs���.
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3.4 �<ÊÃº(functions)

\V]j 8

A ⊆ Xs��¦ A 6= φ{9� M:, �'a>�

{(x , y) ∈ X × {0, 1} | (x ∈ A⇒ y = 1) ∧ (x 6∈ A⇒ y = 0)}

�Ér X\�"f {0, 1}�Ð_� �<ÊÃºs���. s� �<ÊÃº\�¦ X\�"f A_�

:£¤$í
�<ÊÃº�� ��¦ χA�Ð �����·p��. 7£¤,

χA(x) =

1, x ∈ A

0, x ∈ X − A
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3.4 �<ÊÃº(functions)

\V]j 9

|9�½+Ë X\� @/�#�

∆X = {(x , x) | x ∈ X}

��H X\�"f X�Ð_� �<ÊÃºs���. s� �<ÊÃº\�¦ X 0A_� �½Ó1px�<ÊÃº�� ��¦

IX�Ð �����·p��. 7£¤,

IX (x) = x ∀x ∈ X
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3.4 �<ÊÃº(functions)

\V]j 10

X , Y�� /BN|9�½+Ës� ����� |9�½+Ës��¦, b�� Y_� �¦&ñ
�)a "é¶�è�� ���.

Õª�Q��� �'a>�

Cb = {(x , b) | x ∈ X}

��H X\�"f Y�Ð_� �<ÊÃºs���. s� �<ÊÃº\�¦ �©�Ãº�<ÊÃº�� ô�Ç��. 7£¤,

Cb(x) = b ∀x ∈ X
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3.4 �<ÊÃº(functions)

&ñ
o� 8

¿º �<ÊÃº f : A→ C , g : B → D��

f (x) = g(x) ∀x ∈ A ∩ B

�̀¦ ëß�7á¤ô�Ç���¦ ���. Õª�Q��� f ∪ g��H ��6£§õ� °ú s� &ñ
_��)a �<ÊÃº

hü< °ú ��:

h = f ∪ g : A ∪ B → C ∪ D

#�l�"f

h(x) =

f (x), x ∈ A

g(x), x ∈ B

7£x"î


óøÍ"f�Ð 7£x"î
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���_þvë�H]j 3.4

7, 9, 10, 12, 13, 14��� : Û¼Û¼�Ð K����
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