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½½½nnn

�g : A→ B§f : B → C§Kf ◦ g : A→ C§�éu?¿�x ∈ A§

f ◦ g(x) = f (g(x))"
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½½½nnn
�g : A→ B§f : B → C"

1 XJfÚgÑ´÷��§Kf ◦ g´÷��¶
2 XJfÚgÑ´ü��§Kf ◦ g´ü��¶
3 XJfÚgÑ´V��§Kf ◦ g´V��"

d½n�_Ø¤á§�e¡½n¤á"

½½½nnn
�g : A→ B§f : B → C"

1 XJf ◦ g´÷��§Kf´÷��¶

2 XJf ◦ g´ü��§Kg´ü��¶

3 XJf ◦ g´V��§Kg´ü��§f´÷��"
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½½½nnn

�f , g : R→ R§®�fÚgU¢ê8þ�/≤0'XÑ´üN4O�§
Kf ◦ g�´üN4O�"
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½½½nnn

�f : A→ B§Kf = f ◦ IA = IB ◦ f"Ù¥IAÚIB©O�AÚBþ�ð�

¼ê"
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?�8ÜA§A¥����UkkSé§��Uvk§ÃØkÃk
Sé����§A �_A−1�½´��'X£�U��'X¤"

�o�¹eA−1�¼êº

½½½nnn

�A���8Ü§A−1�¼ê��=�A�ü��"

íííØØØ

�R���'X§R�¼ê��=�R−1�ü��"
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~~~

�f1, f2, f3 ∈ (N→ N)§�éu?¿n ∈ N§

f1(n) = 2n;

f2(n) =

{
0, n = 0½n = 1,

n − 1, n ≥ 2;
f3(n) =

{
n − 1, n�Ûê,

n + 1, n�óê"

Á©Ûf −1
1 , f −1

2 , f −1
3 ¥=
áuN −→| N§=
áuN→ N"
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�f : A→ B�V�¼ê§Kf −1 : B → A§�f −1��V�¼ê"

½½½ÂÂÂ

�f : A→ B§XJf´V��§K¡f�_f −1�f��¼ê"
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e�¼ê¥=
äk�¼êºXJk§�ÑÙ�¼ê"

1 �f1 : Z+ → Z+§Z+ = {x | x ∈ Z ∧ x > 0}§�f1(x) = x + 1"

2 �f2 : Z+ → Z+§Z+Óþ§�

f2(x) =

{
1, x = 1,

x − 1, x > 1.

3 �f3 : R→ R§�f3(x) = x3"

4 �f4 : R→ B§f4(x) = ex§Ù¥B = {x | x ∈ R ∧ x ≥ 0}"
5 �f5 : A→ R§f5(x) =

√
x§Ù¥A = {x | x ∈ R ∧ x ≥ 1}"
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�EN× N�N�V�¼ê§¿¦Ù�¼ê"
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éc¡~f¥�¼ê§k±e¯¢µ

f ◦ f −1(x) = f (f −1(x)) = x

f −1 ◦ f (〈x , y〉) = f −1(f (〈x , y〉)) = 〈x , y〉

���¹e§�f : A→ B��V�§��f −1 : B → A��V
�§¿�

f −1 ◦ f = IA : A→ A, f ◦ f −1 = IB : B → B

½½½ÂÂÂ
�f : A→ B§g : B → A§XJg ◦ f = IA§K¡g�f��_"

ef ◦ g = IB§K¡g�f�m_"

ef : A→ B�V�§Kf −1Q´f��_§q´f�m_"
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½½½nnn
�f : A→ B§�A 6= ∅"

1 f�3�_��=�f´ü��¶

2 f�3m_��=�f´÷��¶

3 fQk�_qkm_��=�f´V��¶

4 XJf´V��§Kf��_�m_��"

ef : A→ BV�§Kf −1 : B → AQ´f��_§q´f�m_§�

2ÃÙ§��_Úm_"
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~~~

�f : N→ N§�f (x) = 2x§¦f����_"

~~~
�f : N→ N− {0, 1, · · · , 10}§�

f (x) =

{
11, x ∈ {0, 1, · · · , 10},
x , x ∈ N− {0, 1, · · · , 10},

¦f���m_"

~~~

�f : Z→ Z§�f (x) = −x§Á¦f����_Ú��m_"
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1. ?Øe¡¼ê�5�§¿éV�¼ê¦ÑÙ�¼êµ

1 f : R→ R§�f (x) = 2x2 − 6x + 4¶

2 f : R+ → R§�f (x) = ln x¶

3 f : N→ N§�

f (n) =


n + 2, n = 0, 1, 2,

0, n = 3,

1, n = 4,

n, n ≥ 5.

2. �f : A→ B´¼ê§R´Aþ�'X§�÷vµ

aRb ⇔ f (a) = f (b)

y²R´Aþ��d'X"£R¡�d¼êf�Ñ��d'X¤"
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3. �f1, f2, f3, f4 ∈ RR§�

f1(x) =

{
1, x ≥ 0,

−1, x < 0,

f2(x) = x ,

f3(x) =

{
−1, x ∈ N,
1, x /∈ N,

f4(x) = 1

-Ei´dfi�Ñ��d'X§i = 1, 2, 3, 4"

1 xÑ S8〈{R/E1,R/E2,R/E3,R/E4},\[〉 �Mdã¶
2 �gi : R→ R/Ei´g,N�§¦gi (0)£i = 1, 2, 3, 4¤"
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