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�¬Āăbû: -  
��ϕϳΑρΗϟ΍�ϥϭϛϳf:A→ →��ϥΎϛ�΍Ϋ΍�ρϘϓϭ�΍Ϋ΍�αϛόϠϟ�ϝΑΎϗf: A ܤ   .تقابلاð  ܤ

  . �αϛόϠϟ�˱ϼΑΎϗ�ϥϭϛϳ�ϲϛϟ�ϕϳΑρΗϟ΍�ϰϟ΍�Ώϭέοϟ΍ϭ�ϲϓΎϛϟ΍�ρέηϟ΍�ΔϧϫέΑϣϟ΍�ϩΫϫ�ϰρόΗ -:ة υملاح

�ϥΎϫέΑϟ΍:-   

��ϥ΍�νέϔϧf:A→   �αϛόϠϟ�ϼΑΎϗ  ܤ

�ϥΫ΍  ݂ିଵ:B→   .�ΎϘϳΑρΗ�ϥϭϛϳ   ܣ

��ϥϭϛϳ�ϲϛϟf:A→   . �ϝϣΎηϭ�ϥϳΎΑΗϣ�ϕϳΑρΗ�Δϧ΍�ϰϠϋ�ϥϫέΑϧ�ϥ΍�ΏΟϳϓ�˱ϼΑΎϘΗ ܤ

�ϥ΍�νέϔϧ�΍Ϋϟ�ϥϳΎΑΗϣ�ϕϳΑρΗ�Ϫϧ΍�ϰϠϋ�˱ϻϭ΍�ϥϫέΑϧγx1,x �ϲϓ�ϥ΍έλϧϋA  حϳΙ �ϥ΍f(x)=f(x1) 

�ϥ΍�νέϔϧf(x)=f(x1)=y  

��ϥΫ΍(x,y)∈f ∧(x1,y)∈f 

ϟ΍�Δϗϼόϟ΍�ϑϳέόΗ�ϥϭϳγϛό�ϥϭϛϳ�Δ  

(y,x) ∈ ݂ିଵ ∧ (y,x1)∈ ݂ିଵ 

�ϥ΍�ΎϣΑϭ݂ିଵ �ΔϳόΑΎΗ�Δϗϼϋ .  

�ϥΫΎϓ  

 (y,x) ∈ ݂ିଵ�(y,x1)∈f 
-1
→x=x1   

��ϥϭϛϳ�ϥΫ΍f:A→   .ΎϧϳΎΑΗϣ�ΎϘϳΑρΗ˱� ܤ

�ϥϫέΑϧγ�ϥϻ΍f:A→   . �ϝϣΎη�ϕϳΑρΗ ܤ

�ϥ΍�νέϔϧy∈   �ΎϣΑϭϥ΃A B → f-1: ��˱ΎϘϳΑρΗ ܤ

�ϥΫ΍∃x∈ ∈ ܣ ሺݕ, ሻݔ ∈  ݂ିଵ  

�Ϫϧ΍�ϱ΍∃ݔ ∈ ∈ ܣ ሺݕ,ݔሻ ∈ ݂  

�ϯέΧ΍�ΓέΎΑόΑϭ∃ݔ ∈ ܣ ∋ ݕ =   (ݔ)݂

�ϕϳΑρΗϟ΍�ϥϭϛϳ�ϪϳϠϋϭf:A→   قاð شاملاΑρΗϳ ð ܤ

ϣ�ΓέϭλΑϭع�ϥ΍�νέϔϧ�ΔγϛΎf:A→    لاتقاب ܤ

�ϰϠϋ�ϥϫέΑϧγ�ϥ΃�ϕϳΑρΗϟ΍f:A→   �αϛόϠϟ�˱ϼΑΎϗ ܤ
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�ϰϠϋ�ϥϫέΑϧ�ϥ΍�ΏΟϳ�ϱ΍�ϥ΃݂ିଵ:ܤ →   اΑρΗ�ϥϭϛϳϘϳ ð    ܣ

˺ � �νέϔϧݕ ∈   ܤ

�ϥ΍�ΎϣΑ݂:ܣ →   �ϝϣΎη�ϕϳΑρΗ ܤ

�ϥΫ΍∃ݔ ∈ ∈ ܣ ݂ሺݔሻ =   ݕ

�ϥ΍�ϱ΃∃ݔ ∈ ∈ ܣ ሺݕ,ݔሻ ∈ ݂  

�ϥϛϟ�ϭ(ݕ,ݔ) ∈ ݂ → ሺݕ, ሻݔ ∈  ݂ିଵ  

�ϥΫ΍∃ݔ ∈ ∈ ܣ ሺݕ, ሻݔ ∈  ݂ିଵ  

�ϥ΍�ϱ΃݀ି݂݉݋ଵ =   ܤ

˻ � �ϥ΍�ϰϠϋ�ϥϫέΑϧ�ϲϛϟ݂ିଵ:ܤ →   ϳ�ϥ΍�νέϔϧ�Δعلاقة تابع ܣ

�ϥ΍�ϱ΃݂ሺݔଵሻ = ଶሻݔሺ݂ � ݕ =    ݕ

���ϥϭϛϳ�ϪϳϠϋ�ϭ݂ሺݔଵሻ = ݂ሺݔଶሻ  

�ϥ΍�ΎϣΑ�ϭ݂:ܣ →   �ϥΫ΍�ϥϳΎΑΗϣ�ϕϳΑρΗx1 = x2 ܤ

�ϥ΍�ϱ΃ 
�ϥΫ΍݂ିଵ �Δϳϟ΍Ω�Δϗϼϋ�ϥϭϛϳ  

�ϥϭϛϳ�ϪϳϠϋ�ϭ݂ିଵ:ܣ →   . ΎϘϳΑρΗ ܤ

�¬Āăbû: -  
�ϥΎϛ�΍Ϋ΍݂:ܣ → ܤ:�ϥΎϓ�αϛόϠϟ�ϼΑΎϗ�ΎϘϳΑρΗ݂ିଵ ܤ →   .�ϼΑΎϘΗ�ϥϭϛϳܣ

�ϥΎϫέΑϟ΍:- ݂:ܣ →   �αϛόϠϟ�ϼΑΎϗ�ΎϘϳΑρΗ ܤ

ܤ:έϑϳ ݂ିଵتعϥ ϟ΍فم →   �ΎϘϳΑρΗ�ϥϭϛϳ ܣ

ϥϻ΍�ϥϫέΑϧγ على �ϥ΍݂ିଵ:ܤ →   .�ϝΑΎϘΗ ܣ

˺- �ϥϣ�ϼϛ�ϥ΍�νέϔϧ 
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���ϥΫ΍ 
�ϥ΍�ΞΗϧϳ�Γέϳυϧϟ΍�Δϗϼόϟ΍�ϑϳέόΗ�ϥϣ�ϭ  

��ϥ΍�ϱ΃ݕ = ݂ሺݔሻ� ݕଵ =  ݂ሺݔሻ   

 ϥΫ΍  

ϥΫ΍ �ϕϳΑρΗϟΎϓ݂ିଵ:ܤ →   .�ϥϳΎΑΗϣ ܣ

˻- �ϥ΍�νέϔϧݔ ∈  ܣ
�ϥ΍�ΎϣΑ݂:ܣ →   �ϕϳΑρΗ ܤ

�ϥ΍�ΞΗϧΗγϧ�Γέϳυϧϟ΍�Δϗϼόϟ΍�ϑϳέόΗ�ϥϣ�ϭ  

�Ϫϧ΍�ϱ΃∃ݕ ∈ ∈ ܤ ሺݕ, ሻݔ ∈  ݂ିଵ  

�ϯέΧ΍�ΓέΎΑόΑ�ϭ  

�ϕϳΑρΗϟ΍�ϥϭϛϳ�ϥΫ΍݂ିଵ:ܤ →   .شاملا  ܣ

�¬ø´û¥: - 

˺ � �ϥϛΗϟܣ = ሼ1,2,3,4,5ሽ  

ϥϛΗϟ�ϭ ݂:ܣ →   �ϲϟΎΗϟ΍�ρρΧϣϟ΍�ΏγΣ�Δϓέόϣ ܣ
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�ϥ΍�ΩΟϭ΍  

˺   - f-1(2) 

˻ - )3(݂ିଵ  

˼ � f-1{1,2}  

٤ �f-1{2,3,4}  

�ϝΣϟ΍:-  

1 � f-1(2) ϧόϟ΍� έϭλا΍έλلتي � ϲϫ� ΔΗέϭλ�ϥϭϛΗ2    .� έλϧόϟ΍� ρϘϓ� ϥΫ΍4 �ϥϭϛΗ�ϲΗϟ΍

�ΎϬΗέϭλ2 ϱ΍ �ϥ΍  

f-1(2)={4} ݂ିଵ(3)=∅ - 2  �έλϧόϟ΍�ϥϻ�ϙϟΫϭ3 �έλϧϋ�Ϫϧ΍�Γέϭλ�ϝΛϣϳϻ .  

f-1{1,2}  - 3 ��ϝΛϣΗ݂ିଵ {1,2} = {2,4}  

-4  f-1{2,3,4}={4,1,3,5}  

˻ - �ϕϳΑρΗϟ΍�ϥϛΗϟ        f:R→R��ϲΗϻΎϛ�ϑέόϣf(x)=ݔଶ  .�ΩΟϭ΍  ݂ିଵ(25),݂ିଵ(-9), ݂ିଵ([-1,1])݂ିଵ([4,25])  

�ö{¥: -   fିଵ (25)= {5,-5}  ݂ିଵ(-9) =∅   �ϱϭΎγϳ�ΔόΑέϣ�ϲϘϳϘΣ�ΩΩϋ�ΩΟϭϳ�ϻ�Ϫϧϻ-9  

1. 

2. 

3. 

4. 

5. 

.1 

.2 

.3  

.4 

.5 
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 ݂ିଵ([-1,1]) = [-1,1] � ϥϻȁݔȁ ≤ 1� ϱΩϭΗȁݔଶȁ ≤ 1 ΍� � ϱ΍� ϥΎϛ� ΍Ϋ΍� ϥ x�ϲϓ� ϯϭΗΣϣ ሾ−1,1ሿ �ϥΫ΍݂ሺݔሻ = ଶ �ϲϓ�ϯϭΗΣϣ�Ύοϳ΍ሾ−1,1ሿ  ݂ିଵݔ
-2 �ϥϛΗϟA = ሾ−1,1ሿ �ΕΎϘϳΑρΗϟ΍f1 , f2 , f3 �ϥϣ�Δϓέόϣ�ΕΎϘϳΑρΗ�ϲϫ A�ϰϟ΍A  

  كالاتي 

�έϳυϧ�ϕϳΑρΗ�ΎϬϟ�ΕΎϘϳΑρΗϟ΍�ϩΫϫ�ϥϣ�ϱ΃�ϥϳΑ .  

˺ �f1 �ϝϣΎη�ϻ�ϭ�ϥϳΎΑΗϣ�αϳϟ�ϕϳΑρΗ�ϭϫ .�αϭϛόϣ�ΎϬϟ�αϳϟ�ϥΫ΍.  

˻ �f2 �ϥϻ�ϥϳΎΑΗϣ�ϕϳΑρΗ�ϭϫݔ ≠   �έϳυϧ�ϕϳب�ϥΫ΍�ϝϣΎη�ϕϳΑρΗ�ϲϫ�Ύυϳ΍�ϭ�ϱΩ΅ϳf2 ρΗ�ΎϬϟ ݕ

˼ �f3 �ϝϣΎη�αϳϟ�ϥϛϟ�ϥϳΎΑΗϣ�ϕϳΑρΗ�ϭϫ .�ϥΫ΍f3 �έϳυϧ�ΎϬϟ�αϳϟ.  

4 � �ϥϛΗϟf:R→R �ϲΗϻΎϛ�Δϓέόϣf(x)=2x-3 ϕϳΑρΗϟ΍�έϳυϧ�Δϐϳλ�ΩΟϭ΍  

ϝΣϟ΍:  

�ϥΎΑ�υΣϼϧf:R→R ϝϣΎηϭ�ϥϳΎΑΗϣ�ϕϳΑρΗ�ϭϫ  

�ϥϛΗϟ  

y=f(x)=2x-3 

x=f-1(y)  

x=
௬ାଷଶ  

ϥΫ΍  

f-1(y)=x=
௬ାଷଶ 
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