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ʆʉʅʆɺʀ ʄɸʊɽʄɸʊʀʏʂɽ ʃʆɻʀʂɽ 

 

ʃʦʛʠʢʘ ʿʝ ʥʘʫʢʘ ʦ ʟʘʢˀʫʯʠʚʘˁʫ ʠ ʢʘʦ ʪʘʢʚʘ ʢʦʨʠʩʪʠ ʩʝ ʫ ʥʘʿʨʘʟʣʠʯʠʪʠʿʠʤ ʥʘʫʢʘʤʘ, ʘ 

ʧʦʩʝʙʥʦ ʫ ʤʘʪʝʤʘʪʠʮʠ. ʆʩʥʦʚʘ ʿʝ ʮʝʣʦʢʫʧʥʦʛ ʤʘʪʝʤʘʪʠʯʢʦʛ ʨʝʟʦʥʦʚʘˁʘ. 

ʀʩʢʘʟʠ 

ɼʝʬʠʥʠʮʠʿʘ1. ʀʩʢʘʟ ʿʝ ʨʝʯʝʥʠʮʘ ʢʦʿʘ ʠʤʘ ʩʤʠʩʣʘ ʠ ʢʦʿʘ ʿʝ ʠʣʠ ʪʘʯʥʘ ʠʣʠ ʥʝʪʘʯʥʘ. 

ʈʝʯʝʥʠʮʘ ʢʦʿʘ ʤʦʞʝ ʜʘ ʠʤʘ ʪʘʯʥʫ ʠʣʠ ʥʝʪʘʯʥʫ ʚʨʝʜʥʦʩʪ ʥʠʿʝ ʠʩʢʘʟ. 

ʇʨʠʤʝʨ1. ñɼʘʥʘʩ ʿʝ ʯʝʪʚʨʪʘʢ.ò ʿʝ ʪʘʯʘʥ ʠʩʢʘʟ 

                  ñ2+5=7ò ʿʝ ʪʘʯʘʥ ʠʩʢʘʟ 

                  ñ1+3=6ò ʿʝ ʥʝʪʘʯʘʥ ʠʩʢʘʟ 

                  ñʈʝʯʝʥʠʮʘ ʢʦʿʫ ʩʘʜʘ ʠʟʛʦʚʘʨʘʤ ʿʝ ʣʘʞ.ò ʥʠʿʝ ʠʩʢʘʟ 

ʀʩʢʘʟʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʦʙʝʣʝʞʘʚʘʿʫ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʣʘʪʠʥʠʮʝ p, q, r, s é ʢʦʿʘ ʩʝ ʟʦʚʫ ʠʩʢʘʟʥʘ ʩʣʦʚʘ. 

ʀʩʪʠʥʠʪʦʩʥʘ ʚʨʝʜʥʦʩʪ ʠʩʢʘʟʘ ʤʦʞʝ ʙʠʪʠ ʪʘʯʥʘ ʠʣʠ ʥʝʪʘʯʥʘ ʠ ʦʟʥʘʯʘʚʘ ʩʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

Ű(p) =  , p ʿ ʝ ʪʘʯʘʥ ʠʩʢʘʟ 

Ű(p) =  , p ʿ ʝ ʥʝʪʘʯʘʥ ʠʩʢʘʟ. 

 

ʆʩʥʦʚʥʝ ʣʦʛʠʯʢʝ ʦʧʝʨʘʮʠʿʝ 

 

ʉʣʦʙʦʜʥʦ ʛʦʚʦʨʝ˂ʠ, ʣʦʛʠʯʢʘ ʦʧʝʨʘʮʠʿʘ ʿʝ ʧʦʩʪʫʧʘʢ ʢʦʿʠʤ ʩʝ ʠʩʢʘʟʫ (ʠʩʢʘʟʠʤʘ) ʧʨʠʜʨʫʞʫʿʝ ʠʩʢʘʟ. 

ʈʘʟʣʠʢʫʿʝʤʦ ʫʥʘʨʥʝ (ʿʝʜʥʘ ʧʨʦʤʝʥˀʠʚʘ) ʠ ʙʠʥʘʨʥʝ (ʜʚʝ ʧʨʦʤʝʥˀʠʚʝ) ʣʦʛʠʯʢʝ ʦʧʝʨʘʮʠʿʝ. 

ɼʝʬʠʥʠʮʠʿʘ2. ʅʝʢʘ ʿʝ ʟʘʜʘʪ ʠʩʢʘʟ p. ʅʝʛʘʮʠʿʘ ʠʩʢʘʟʘ p, ʫ ʦʟʥʘʮʠ Ὶp, ʿʝ ʪʘʯʘʥ ʠʩʢʘʟ ʘʢʦ ʿʝ ʠʩʢʘʟ 
p ʥʝʪʘʯʘʥ, ʘ ʥʝʪʘʯʘʥ ʠʩʢʘʟ ʘʢʦ ʿʝ ʠʩʢʘʟ p ʪʘʯʘʥ. ʏʠʪʘ ʩʝ ñʥʝ pò, ñʥʠʿʝ pò. 

p Ὶp 

  

  

 

 

 

 



ɼʝʬʠʥʠʮʠʿʘ3. ʅʝʢʘ ʩʫ ʟʘʜʘʪʠ ʠʩʢʘʟ p ʠ ʠʩʢʘʟ q.  ʂʦʥʿʫʥʢʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q, ʫ ʦʟʥʘʮʠ p q̓, 

ʿʝ ʠʩʢʘʟ ʢʦʿʠ ʿʝ ʪʘʯʘʥ ʩʘʤʦ ʢʘʜʘ ʩʫ ʪʘʯʥʠ ʠ ʠʩʢʘʟ p ʠ ʠʩʢʘʟ q. ʋ ʩʚʠʤ ʦʩʪʘʣʠʤ ʩʣʫʯʘʿʝʚʠʤʘ 

ʢʦʥʿʫʥʢʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q ʿʝ ʥʝʪʘʯʥʘ. ʏʠʪʘ ʩʝ ʢʘʦ p ʠ q. 

p q p᾿q 

   

   

   

   

ɼʝʬʠʥʠʮʠʿʘ4. ʅʝʢʘ ʩʫ ʟʘʜʘʪʠ ʠʩʢʘʟ p ʠ ʠʩʢʘʟ q.  ɼʠʩʿʫʥʢʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q, ʫ ʦʟʥʘʮʠ p q͂, 

ʿʝ ʠʩʢʘʟ ʢʦʿʠ ʿʝ ʥʝʪʘʯʘʥ ʩʘʤʦ ʢʘʜʘ ʩʫ ʥʝʪʘʯʥʠ ʠ ʠʩʢʘʟ p ʠ ʠʩʢʘʟ q. ʋ ʩʚʠʤ ʦʩʪʘʣʠʤ ʩʣʫʯʘʿʝʚʠʤʘ 

ʜʠʩʿʫʥʢʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q ʿʝ ʪʘʯʥʘ. ʏʠʪʘ ʩʝ ʢʘʦ p ʠʣʠ q. 

p q p῀q 

   

   

   

   

ɼʝʬʠʥʠʮʠʿʘ5. ʅʝʢʘ ʩʫ ʟʘʜʘʪʠ ʠʩʢʘʟ p ʠ ʠʩʢʘʟ q.  ʀʤʧʣʠʢʘʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q, ʫ ʦʟʥʘʮʠ 

pᵼq, ʿʝ ʠʩʢʘʟ ʢʦʿʠ ʿʝ ʥʝʪʘʯʘʥ ʩʘʤʦ ʢʘʜʘ ʿʝ ʠʩʢʘʟ p ʪʘʯʘʥ ʘ ʠʩʢʘʟ q ʥʝʪʘʯʘʥ. ʋ ʩʚʠʤ ʦʩʪʘʣʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʠʤʧʣʠʢʘʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q ʿʝ ʪʘʯʥʘ. ʏʠʪʘ ʩʝ ʥʘ ʥʝʢʠ ʦʜ ʩʣʝʜʝ˂ʠʭ ʥʘʯʠʥʘ: p 

ʠʤʧʣʠʮʠʨʘ q, ʠʟ  p ʩʣʝʜʠ q, p ʿʝ ʜʦʚʦˀʘʥ ʫʩʣʦʚ ʟʘ q, q ʿʝ ʧʦʪʨʝʙʘʥ ʫʩʣʦʚ ʟʘ p. 

p q p ᵼή 

   

   

   

   

ɼʝʬʠʥʠʮʠʿʘ6. ʅʝʢʘ ʩʫ ʟʘʜʘʪʠ ʠʩʢʘʟ p ʠ ʠʩʢʘʟ q.  ɽʢʚʠʚʘʣʝʥʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q, ʫ ʦʟʥʘʮʠ 

pᵾq, ʿʝ ʠʩʢʘʟ ʢʦʿʠ ʿʝ ʪʘʯʘʥ ʢʘʜʘ ʦʙʘ ʠʩʢʘʟʘ ʠʤʘʿʫ ʠʩʪʝ ʠʩʪʠʥʠʪʦʩʥʝ ʚʨʝʜʥʦʩʪʠ (ʦʙʘ ʪʘʯʥʘ, ʠʣʠ ʦʙʘ 

ʥʝʪʘʯʥʘ). ʋ ʩʚʠʤ ʦʩʪʘʣʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʝʢʚʠʚʘʣʝʥʮʠʿʘ ʠʩʢʘʟʘ p ʠ ʠʩʢʘʟʘ q ʿʝ ʥʝʪʘʯʥʘ. ʏʠʪʘ ʩʝ ʩʝ ʥʘ 

ʥʝʢʠ ʦʜ ʩʣʝʜʝ˂ʠʭ ʥʘʯʠʥʘ: p ʿʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʩʘ q, ʚʘʞʠ p ʘʢʦ ʠ ʩʘʤʦ ʘʢʦ ʚʘʞʠ q,  ʫʩʣʦʚ p ʿʝ 

ʧʦʪʨʝʙʘʥ ʠ ʜʦʚʦˀʘʥ ʫʩʣʦʚ ʟʘ q. 

p q p ᵾή 

   

   

   

   

 

ʉʣʦʞʝʥʝ ʨʝʯʝʥʠʮʝ ʢʦʿʝ ʩʫ ʬʦʨʤʠʨʘʥʝ ʦʜ ʥʝʢʠʭ ʠʩʢʘʟʘ ʧʦʤʦ˂ʫ ʣʦʛʠʯʢʠʭ ʦʧʝʨʘʮʠʿʘ ʿʝʩʫ ʠʩʢʘʟʥʝ 

ʬʦʨʤʫʣʝ.  

ɼʝʬʠʥʠʮʠʿʘ7. ʀʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʢʦʿʘ ʿʝ ʪʘʯʥʘ ʟʘ ʩʚʝ ʚʨʝʜʥʦʩʪʠ ʩʚʦʿʠʭ ʠʩʢʘʟʥʠʭ ʩʣʦʚʘ ʥʘʟʠʚʘ ʩʝ 

ʪʘʫʪʦʣʦʛʠʿʘ. 

ʈʝʜʦʩʣʝʜ ʠʟʚʦʹʝˁʘ ʦʧʝʨʘʮʠʿʘ: Ὶ, ̓ , ͂ , ᵼȟ  ᵾ. 



ɿʘʜʘʮʠ 

1. ɼʘʪʠ ʩʫ ʠʩʢʘʟʠ: 

p:    :    

q:     :    

r:    :    = 7 

s:     :    =  

ʆʜʨʝʜʠʪʠ ˁʠʭʦʚʫ ʪʘʯʥʦʩʪ ʘ ʟʘʪʠʤ ʠ ʪʘʯʥʦʩʪ ʬʦʨʤʫʣʘ: 

ʘ)  (p ῀ ( q ᾿ r )) ᵼί 

ʙ)   p ῀ s  ᵼ ( r ᾿ p ᵼ q ) 

ʇʨʚʦ ʠʩʧʠʪʫʿʝʤʦ ʪʘʯʥʦʩʪ ʜʘʪʠʭ ʠʩʢʘʟʘ. 

p:    :    

       :   

       :   =  

       Ͻ   =  

        =  

ɺʘʞʠ ʿʝʜʥʘʢʦʩʪ ʠʟʤʝʹʫ ʣʝʚʝ ʠ ʜʝʩʥʝ ʩʪʨʘʥʝ, ʧʘ ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ p ʪʘʯʘʥ ʠʩʢʘʟ. 

 q:     :    

       :     

       Ͻ    

         

      , ʪʿ.       . ɼʘʢʣʝ, ʠ ʠʩʢʘʟ q ʿʝ ʪʘʯʘʥ. 



r:    :    = 7 

      :    = 7 

      Ͻ    = 7 

       = 7 

      = 7 

       7   ʃʝʚʘ ʠ ʜʝʩʥʘ ʩʪʨʘʥʘ ʥʠʩʫ 

ʿʝʜʥʘʢʝ ʧʘ ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʠʩʢʘʟ r ʥʠʿʝ ʪʘʯʘʥ. 

s:     :    =  

       Ͻ    =  

         =  

      =  

            ɼʘʢʣʝ, ʥʠ ʠʩʢʘʟ s ʥʠʿʝ ʪʘʯʘʥ. 

ʀʩʧʠʪʘʿʤʦ ʩʘʜʘ ʪʘʯʥʦʩʪ ʜʘʪʠʭ ʬʦʨʤʫʣʘ. ʋ ʟʘʜʘʪʦʿ ʬʦʨʤʫʣʠ ʤʝˁʘʤʦ ʠʩʪʠʥʠʪʦʩʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ 

ʩʤʦ ʜʦʙʠʣʠ ʟʘ ʠʩʢʘʟʝ  p, q, r ʠ s, ʠ ʥʘ ˁʠʭ ʧʨʠʤʝˁʫʿʝʤʦ ʣʦʛʠʯʢʝ ʦʧʝʨʘʮʠʿʝ. 

ʘ)  (p ῀ ( q ᾿ r )) ᵼί 

(  ῀ (  ̓   )) ᵼ  

             (  ͂  ) ᵼ  

                           ᵼ  

                                

ʙ)   p ῀ s  ᵼ ( r ᾿ p ᵼ q ) 

   (  ῀ )  ᵼ (  ᾿   ᵼ ) 

                ᵼ (  ᵼ ) 

                  ᵼ  

                    

2. ʌʦʨʤʠʨʘʪʠ ʠʩʪʠʥʠʪʦʩʥʝ ʪʘʙʣʠʮʝ ʩʣʝʜʝ˂ʠʭ ʠʩʢʘʟʥʠʭ ʬʦʨʤʫʣʘ: 

ʅʘʧʦʤʝʥʘ. ʀʩʪʠʥʠʪʦʩʥʘ ʚʨʝʜʥʦʩʪ ʜʘʪʝ ʬʦʨʤʫʣʝ ʟʘʚʠʩʠ ʩʘʤʦ ʦʜ ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ ʠʩʢʘʟʥʠʭ ʩʣʦʚʘ 

ʢʦʿʘ ʫ ˁʦʿ ʫʯʝʩʪʚʫʿʫ. ʀʩʢʘʟʥʘ ʩʣʦʚʘ ʫʟʠʤʘʿʫ ʚʨʝʜʥʦʩʪʠ ʠʟ ʩʢʫʧʘ ȟ . ɸʢʦ ʩʫ p1,é,pk ʠʩʢʘʟʥʘ 

ʩʣʦʚʘ ʬʦʨʤʫʣʝ ɸ, ʪʘʜʘ ʦʥʘ ʤʦʛʫ ʫʟʝʪʠ 2k ʨʘʟʣʠʯʠʪʠʭ ʚʨʝʜʥʦʩʪʠ. 

  ʘ)  (p ῀ q) ῀ q 

ʋ ʦʚʦʿ ʬʦʨʤʫʣʠ ʠʤʘʤʦ ʜʚʘ ʠʩʢʘʟʘ p ʠ q, ʧʘ ˂ʝʤʦ ʠʤʘʪʠ 22 ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ  ʠ  (ʯʝʪʠʨʠ ʚʨʩʪʝ ʫ 
ʪʘʙʣʠʮʠ).  ʀʜʝʿʘ ʿʝ ʜʘ ʬʦʨʤʫʣʫ ñʨʘʰʯʣʘʥʠʤʦò ʥʘ ʚʠʰʝ ʠʩʢʘʟʘ ʯʠʿʝ ʠʩʪʠʥʠʪʦʩʥʝ ʚʨʝʜʥʦʩʪʠ ʤʦʞʝʤʦ 

ʦʜʨʝʜʠʪʠ. 

p q p ῀ q (p ῀ q) ῀ q 

    

    

    

    



ʙ)  (p ᵼ q) ᾿ (p ῀ q) 

p q p ᵼ q p ῀ q (p ᵼ q) ᾿ (p ῀ q) 

     

     

     

     

 

ʚ) (Ὶp ̓  Ὶq) ᵾ (Ὶp ῀ q) 

p q Ὶp Ὶq Ὶp ̓  Ὶq Ὶp ῀ q (Ὶp ̓  Ὶq) ᵾ (Ὶp ῀ q) 

 

       

       

       

       

 

ʛ)  (p ᾿ q) ᵼ r 

ʉʘʜʘ ʫ ʬʦʨʤʫʣʠ ʠʤʘʤʦ ʪʨʠ ʠʩʢʘʟʥʘ ʩʣʦʚʘ, ʰʪʦ ʥʘʤ ʛʦʚʦʨʠ ʜʘ ˂ʝʤʦ ʠʤʘʪʠ 23 ʢʦʤʙʠʥʘʮʠʿʘ  ʠ  
(ʦʩʘʤ ʚʨʩʪʘ ʫ ʪʘʙʣʠʮʠ). ɼʘˀʠ ʧʦʩʪʫʧʘʢ ʿʝ ʠʩʪʠ ʢʘʦ ʫ ʧʨʝʪʭʦʜʥʠʤ ʧʨʠʤʝʨʠʤʘ. 

p q r p ᾿ q (p ᾿ q) ᵼ r 

     

     

     

     

     

     

     

     

 

 

 



3. ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʿʝ ʜʘʪʘ ʬʦʨʤʫʣʘ ʪʘʫʪʦʣʦʛʠʿʘ. 

(Ὶp ᵼ (q ᾿ Ὶq)) ᵼ p 

p q Ὶp Ὶq q  ̓Ὶq Ὶp ᵼ (q ᾿ Ὶq) (Ὶp ᵼ (q ᾿ Ὶq)) ᵼ p 

 

       

       

       

       

 

ɺʠʜʠʤʦ ʜʘ ʿʝ ʬʦʨʤʫʣʘ ʪʘʯʥʘ ʟʘ ʩʚʝ ʚʨʝʜʥʦʩʪʠ ʩʚʦʿʠʭ ʠʩʢʘʟʥʠʭ ʩʣʦʚʘ, ʧʘ ʧʦ ʜʝʬʠʥʠʮʠʿʠ 

ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʜʘʪʘ ʬʦʨʤʫʣʘ ʿʝʩʪʝ ʪʘʫʪʦʣʦʛʠʿʘ. 

4. ɼʦʢʘʟʘʪʠ ʜʘ ʿʝ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ (p ᾿ (q ῀ r)) ᵾ ((p ᾿ q) ῀ (p ᾿ r)) ʪʘʫʪʦʣʦʛʠʿʘ. 

p q r q ῀ r p ᾿ (q ῀ r) p ᾿ q p ᾿ r (p ᾿ q) ῀ (p ᾿ r) (p ᾿ (q ῀ r)) ᵾ ((p ᾿ q) ῀ (p ᾿ r)) 

         

         

         

         

         

         

         

         

 

ʇʦʢʘʟʘʣʠ ʩʤʦ ʜʘ ʿʝ ʬʦʨʤʫʣʘ ʪʘʯʥʘ ʟʘ ʩʚʝ ʚʨʝʜʥʦʩʪʠ ʩʚʦʿʠʭ ʠʩʢʘʟʥʠʭ ʩʣʦʚʘ, ʪʿ. ʜʘ ʿʝ ʪʘʫʪʦʣʦʛʠʿʘ. 

 

 

 

 

 

 

 



5. ɼʦʢʘʟʘʪʠ ʜʘ ʿʝ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ (p ῀ (q ῀ r)) ᵾ ((p ῀ q) ῀ r) ʪʘʫʪʦʣʦʛʠʿʘ. 

p q r q ῀ r p ῀ (q ῀ r) p ῀ q (p ῀ q) ῀ r (p ῀ (q ῀ r)) ᵾ ((p ῀ q) ῀ r) 

        

        

        

        

        

        

        

        

     

6. ɼʦʢʘʟʘʪʠ ʜʘ ʿʝ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ (p ᾿ (p ᵼ q)) ᵼ q ʪʘʫʪʦʣʦʛʠʿʘ. 

p q p ᵼ q p ᾿ (p ᵼ q) (p ᾿ (p ᵼ q)) ᵼ q 

     

     

     

     

 

7. ɼʘʪʠ ʩʫ ʠʩʢʘʟʠ: 

p: -9  -2 

q:  -3 ʿʝ ʮʝʦ ʙʨʦʿ 

rȡ  ˜̙̏̃̑̉̎́ ̋̃́̅̑́̓́ ̒̆ ̘̑́̔̎́ ̐̏ ̏̑̍̔̌̉̕ ˝=4 a 

ɿʘ ʜʦʙʠʿʝʥʝ ʠʩʪʠʥʠʪʦʩʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʢʘʟʘ ʦʜʨʝʜʠʪʠ  ʠʩʪʠʥʠʪʦʩʥʫ ʚʨʝʜʥʦʩʪ ʠʩʢʘʟʥʝ ʬʦʨʤʫʣʝ 

Ὶ ( Ὶ ( Ὶp ᾿ q )) ᵾ ((r ῀ p) ᵼ q) 

ʀʩʧʠʪʘʿʤʦ ʧʨʚʦ ʠʩʪʠʥʠʪʦʩʥʝ ʚʨʝʜʥʦʩʪʠ ʜʘʪʠʭ ʠʩʢʘʟʘ. 

Ű(p) =                                  Ű(q) =                                    Ű(r) =   

ʀʩʧʠʪʘʿʤʦ ʩʘʜʘ ʠʩʪʠʥʠʪʦʩʪ ʠʩʢʘʟʥʝ ʬʦʨʤʫʣʝ 



Ὶ ( Ὶ ( Ὶ( ) ᾿  )) ᵾ ((  ῀ ) ᵼ ) 

    Ὶ ( Ὶ (  ᾿  )) ᵾ (  ᵼ ) 

            Ὶ ( Ὶ (  )) ᵾ  

         Ὶ ( ) ᵾ  

                  ᵾ  

                        

 

8. ʄʝʪʦʜʦʤ ʩʚʦʹʝˁʘ ʥʘ ʧʨʦʪʠʚʨʝʯʥʦʩʪ ʜʦʢʘʟʘʪʠ ʜʘ ʩʫ ʩʣʝʜʝ˂ʝ ʬʦʨʤʫʣʝ ʪʘʫʪʦʣʦʛʠʿʝ. 

ʘ)   p ᵼ (q ᵼ p) 

ʙ)   (p ᵼ q) ᵼ (Ὶq ᵼ p) 

ʚ)   (p ᵼ (q ᵼ r)) ᵼ ((p ᵼ q) ᵼ (p ᵼ r)) 

ʅʘʧʦʤʝʥʘ. ɼʘ ʙʠʩʤʦ ʧʨʦʚʝʨʠʣʠ ʜʘ ʣʠ ʿʝ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ɸ ʪʘʫʪʦʣʦʛʠʿʘ, ʧʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ɸ ʥʠʿʝ 

ʪʘʫʪʦʣʦʛʠʿʘ, ʪʿ. ʜʘ ʿʝ ʟʘ ʥʝʢʝ ʚʨʝʜʥʦʩʪʠ ʠʩʢʘʟʥʠʭ ʩʣʦʚʘ ʥʝʪʘʯʥʘ, ʠ ʪʨʘʞʠʤʦ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʠʩʢʘʟʥʘ 

ʩʣʦʚʘ ʤʦʨʘʿʫ ʠʤʘʪʠ ʜʘ ʙʠ ʬʦʨʤʫʣʘ ʙʠʣʘ ʥʝʪʘʯʥʘ. ʋʢʦʣʠʢʦ ʧʨʦʥʘʹʝʤʦ ʙʘʨ ʿʝʜʘʥ ʪʘʢʘʚ ʥʠʟ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʩʢʘʟʥʘ ʩʣʦʚʘ, ʪʦ ʿʝ ʧʨʠʤʝʨ ʢʦʿʠ ʫʢʘʟʫʿʝ ʜʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ. ɸʢʦ ʩʝ ʜʦʢʘʞʝ 

ʜʘ ʪʘʢʚʝ ʚʨʝʜʥʦʩʪʠ ʥʝ ʧʦʩʪʦʿʝ, ʦʥʜʘ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʿʝ ʪʘ ʬʦʨʤʫʣʘ ʪʘʫʪʦʣʦʛʠʿʘ. ʆʚʘʿ ʤʝʪʦʜ ʿʝ 

ʥʘʨʦʯʠʪʦ ʧʦʛʦʜʘʥ ʫʢʦʣʠʢʦ ʬʦʨʤʫʣʘ ʩʘʜʨʞʠ ʚʝʣʠʢʠ ʙʨʦʿ ʠʤʧʣʠʢʘʮʠʿʘ, ʿʝʨ ʘʢʦ ʿʝ ʠʤʧʣʠʢʘʮʠʿʘ p ᵼ q 

ʥʝʪʘʯʥʘ, ʦʥʜʘ p ʤʦʨʘ ʙʠʪʠ ʪʘʯʥʦ, ʘ q ʥʝʪʘʯʥʦ. 

ʘ)   p ᵼ (q ᵼ p) 

ɼʘʢʣʝ, ʢʘʦ ʰʪʦ ʿʝ ʛʦʨʝ ʨʝʯʝʥʦ, ʢʨʝ˂ʝʤʦ ʦʜ ʧʨʝʪʧʦʩʪʘʚʢʝ ʜʘ ʿʝ ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʝʪʘʯʥʘ, 

ʦʜʥʦʩʥʦ ʪʨʝʙʘ ʜʘ ʚʘʞʠ ʜʘ ʿʝ  Ű(p ᵼ (q ᵼ p)) = . ʀʟ ʠʩʪʠʥʠʪʦʩʥʝ ʪʘʙʣʠʮʝ ʩʣʝʜʠ                            

Ű(p) =   ʠ  

Ű(q ᵼ p) =  ȟ ̭̅́̆ Ű(q) =   ʠ  Ű(p) =  

ɼʘʢʣʝ, ʜʦʙʠʣʠ ʩʤʦ ʜʘ ʿʝ Ű(p) =   ʠ Ű(p) = , ʰʪʦ ʿʝ ʢʦʥʪʨʘʜʠʢʮʠʿʘ, ʦʜʥʦʩʥʦ ʧʨʦʪʠʚʨʝʯʥʦʩʪ ʧʘ 

ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ ʥʘʰʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʿʝ ʬʦʨʤʫʣʘ ʥʝʪʘʯʥʘ, ʣʦʰʘ, ʧʘ ʩʣʝʜʠ ʜʘ ʿʝ ʬʦʨʤʫʣʘ 

ʪʘʫʪʦʣʦʛʠʿʘ. 

ʙ)   (p ᵼ q) ᵼ (Ὶq ᵼ p) 

ʆʧʝʪ, ʧʨʝʪʧʦʩʪʘʚʠʤʦ ʩʫʧʨʦʪʥʦ, ʜʘ  ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ, ʪʘʜʘ  

Ű((p ᵼ q) ᵼ (Ὶq ᵼ p)) =  



 ʀʟ ʠʩʪʠʥʠʪʦʩʥʝ ʪʘʙʣʠʮʝ ʩʣʝʜʠ       Ű(p ᵼ q) =     ʠ      Ű(Ὶq ᵼ p) =                

ʄʦʛʫ˂ʘ ʩʫ ʪʨʠ ʩʣʫʯʘʿʘ: 

1)  Ű(p) =     ʠ   Ű(q) =       ʠ  Ű(Ὶq) =     ʠ  Ű(Ὶp) =    

2)   Ű(p) =     ʠ  Ű(q) =       ʠ  Ű(Ὶq) =     ʠ  Ű(Ὶp) =    

3)   Ű(p) =     ʠ  Ű(q) =     ʠ  Ű(Ὶq) =     ʠ  Ű(Ὶp) =    

ʀʟ  Ű(Ὶq) =  ̒ ̌̆̅̉  ̅́ ̪̆  Ű(q) = ȟ  ́  ̉̈  Ű(Ὶp) =  ̒ ̌̆̅̉ ̅́ ̪̆ Ű(p) = . 

ˠ ̒̃́̋̏̍ ̏̅ ̏̃́ ̓̑̉ ̘̪̒̌̔́́ ̅̏̌́̈̉̍̏ ̅̏ ̘̐̑̏̓̉̃̑̆̎̏̒̓̉ȡ 

 1)  Ű(q) =     ʠ  Ű(q) = , 

2)   Ű(q) =     ̉    Ű(q) =    ́ ̌̉ ̉   Ű(p) =     ̉     Ű(p) =  

3)     Ű(p) =     ʠ    Ű(p) = ȟ ̐́ ̒̍̏ ̅̏̋́̈́̌̉ ̅́ ̪̆ ̅́̓́ ̏̑̍̔̌́̕ ̪̓́̔̓̏̌̏̄̉́Ȣ 

 

ʚ)   (p ᵼ (q ᵼ r)) ᵼ ((p ᵼ q) ᵼ (p ᵼ r)) 

ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʩʫʧʨʦʪʥʦ, ʜʘ  ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ, ʪʘʜʘ  

Ű((p ᵼ (q ᵼ r)) ᵼ ((p ᵼ q) ᵼ (p ᵼ r))) =  

Ű(p ᵼ (q ᵼ r)) =   ̉      Ű((p ᵼ q) ᵼ (p ᵼ r)) =  

ɸʢʦ ʙʠʩʤʦ ʫ ʦʚʦʤ ʧʨʠʤʝʨʫ ʨʘʟʤʘʪʨʘʣʠ ʩʣʫʯʘʿʝʚʝ ʟʘ Ű(p ᵼ (q ᵼ r)) =   ȟ ̐̑̃̏ ̂̉̒̍̏ ̉̍́̌̉ ̓̑̉ 

̘̪̒̌̔́́ ̔ ̪̋̏̉̍́ ̪̆ ̏̃́ ̗̪̉̍̐̌̉̋́̉́ ̘̓́̎́ȟ ̐́ ̂̉̒̍̏ ̔ ̒̃́̋̏̍ ̏̅ ̓́ ̓̑̉ ̘̪̒̌̔́́ ̑́̈̍́̓̑́̌̉ 

̘̓́̎̏̒̓ ̗̪̉̍̐̌̉̋́̉̆ (q ᵼ r) .               

ʂʘʢʦ ʙʠ ʠʟʙʝʛʣʠ ʢʦʤʧʣʠʢʘʮʠʿʝ, ʧʨʚʦ ˂ʝʤʦ ʠʟ Ű((p ᵼ q) ᵼ (p ᵼ r)) =   ̏ ̅̑̆̅̉̓̉ ̉̒̓̉̎̉̓̏̒̎̆ 

̃̑̆̅̎̏̒̓̉ ̈́ p, q ̉  r. 

 ɼʘʢʣʝ, ʠʟ Ű((p ᵼ q) ᵼ (p ᵼ r)) =  ̒ ̌̆̅̉ 

   Ű(p ᵼ q) =  ̉    Ű(p ᵼ r) =   ̪ ̆̑ ̪̆ ̓̏ ̪̆̅̉̎̉ ̘̪̒̌̔́ ̋́̅́ ̪̆ ̗̪̉̍̐̌̉̋́̉́ ̘̎̆̓́̎́ȟ ̐́ ̉̈ 

Ű(p ᵼ r) =  ̒ ̌̆̅̉  Ű(p) =   ̉   Ű(r) =    

˞́̅́ȟ ̋́̋̏ ̪̆ Ű(p ᵼ q) =  ̉   Ű(p) =   ̒ ̌̆̅̉ ̅́ ̪̆  Ű(q) = . 

 



ɿʘʤʝʥʠʤʦ ʩʘʜʘ ʪʦ ʰʪʦ ʩʤʦ ʜʦʙʠʣʠ ʫ  Ű(p ᵼ (q ᵼ r)) =    

                                                                         ᵼ (  ᵼ ) =  

                                                                                      ᵼ   =   

                                                                                      =  

ˑ́̋̌̆ȟ ̅̏̂̉̌̉ ̒̍̏ ̅́ ̪̆  = ȟ ̙̓̏ ̪̆ ̘̐̑̏̓̉̃̑̆̎̏ȟ ̐́ ̪̆ ̙̎́́ ̐̑̆̓̐̏̒̓́̃̋́ ̂̉̌́ ̙̌̏́ȟ ̪̓Ȣ 

̅̏̋́̈́̌̉ ̒̍̏ ̅́ ̅́̓́ ̏̑̍̔̌́̕ ̪̆̒̓̆ ̪̓́̔̓̏̌̏̄̉́Ȣ 

ˏ̉ ̈́ ̃̆̇̂̔ ̍̏̇̆̓̆ ̐̑̏̂́̓̉ ̅́ ̙̉̒̐̉̆̓̆ ̒̃̆ ̘̪̒̌̔́̆̃̆ ̉ ̓́̋̏ ̙̑̆̉̓̆ ̈́̅́̓́̋Ȣ 

ʛ)   (p ᵼ q) ᵼ (Ὶp ῀ q) 

ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʩʫʧʨʦʪʥʦ, ʜʘ  ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ, ʪʘʜʘ  

Ű((p ᵼ q) ᵼ (Ὶp ῀ q)) =  ʧʘ  ʥʘ ʦʩʥʦʚʫ ʪʘʙʣʠʮʝ ʟʥʘʤʦ ʜʘ ʪʨʝʙʘ ʜʘ ʚʘʞʠ  

Ű(p ᵼ q) =   ̉   Ű(Ὶp ῀ q) =  

ɿʘ  Ű(p ᵼ q) =    ʠʤʘʤʦ ʪʨʠ ̍ ̯̏̄̔́ ̘̪̒̌̔́́ 

1)  Ű(p) =     ʠ   Ű(q) =         

2)   Ű(p) =     ʠ  Ű(q) =        

3)   Ű(p) =     ʠ  Ű(q) =     ʘ ʠʟ   Ű(Ὶp ῀ q) =  ̈ ̭̘̪́̋̔̔̆̍̏ ̅́ ̪̆   Ű(Ὶp) =  ̉  Ű(q) =  ̪ ̆̑ ̪̆ 

̪̗̪̅̉̒̔̎̋̉́ ̉̒̋́̈́ ̘̎̆̓́̎́ ̒́̍̏ ́̋̏ ̒̔ ̏̂́ ̉̒̋́̈́ ̘̎̆̓́̎́Ȣ ˗́̋̏ ̪̆ Ű(Ὶp) = ȟ ̈̎́̍̏ ̅́  

̯̆ ̂̉̓̉ Ű(p) = . 

ˠ ̒̃́̋̏̍ ̏̅ ̏̃́ ̓̑̉ ̘̪̒̌̔́́ ̅̏̌́̈̉̍̏ ̅̏ ̘̐̑̏̓̉̃̑̆̎̏̒̓̉ȡ 

 1)  Ű(q) =     ʠ  Ű(q) = , 

2)   Ű(p) =     ̉     Ű(p) =    ́ ̌̉ ̉   Ű(q) =     ̉    Ű(q) =    

3)     Ű(p) =     ʠ    Ű(p) = ȟ ̐́ ̒̍̏ ̅̏̋́̈́̌̉ ̅́ ̪̆ ̅́̓́ ̏̑̍̔̌́̕ ̪̓́̔̓̏̌̏̄̉́Ȣ 

 

 

 

 

 



ʜ)  p ᵼ (p ῀ q) 

ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʩʫʧʨʦʪʥʦ, ʜʘ  ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ, ʪʘʜʘ  

Ű(p ᵼ (p ῀ q)) =  ʧʘ  ʥʘ ʦʩʥʦʚʫ ʪʘʙʣʠʮʝ ʟʥʘʤʦ ʜʘ ʪʨʝʙʘ ʜʘ ʚʘʞʠ  

Ű(p) =    ̉     Ű(p ῀ q) =  

ʀ̈    Ű(p ῀ q) =  ̒ ̌̆̅̉ ̅́ ̪̆ Ű(p) =  ̉  Ű(q) = . ɼʘʢʣʝ, ʜʦʙʠʣʠ ʩʤʦ ʜʘ ʿʝ Ű(p) =  ̉   Ű(p) =  

ʰʪʦ ʿʝ ʧʨʦʪʠʚʨʝʯʥʦ, ʧʘ ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ ʧʨʝʪʧʦʩʪʘʚʢʘ  ʙʠʣʘ ʣʦʰʘ ʠ ʜʘ ʜʘʪʘ ʬʦʨʤʫʣʘ ʿʝʩʪʝ 

ʪʘʫʪʦʣʦʛʠʿʘ. 

 

ʹ)  (p ᵼ q) ῀ (q ᵼ p) 

ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʩʫʧʨʦʪʥʦ, ʜʘ  ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ, ʪʘʜʘ  

Ű((p ᵼ q) ῀ (q ᵼ p)) =  ʧʘ  ʥʘ ʦʩʥʦʚʫ ʪʘʙʣʠʮʝ ʟʥʘʤʦ ʜʘ ʪʨʝʙʘ ʜʘ ʚʘʞʠ  

Ű(p ᵼ q) =    ̉       Ű(q ᵼ p) =  

ʀʟ Ű(p ᵼ q) =  ̒ ̌̆̅̉  Ű(p) =   ʠ  Ű(q) = , ʘ ʠʟ  Ű(q ᵼ p) =   ʩʣʝʜʠ  Ű(q) =   ̉   Ű(p) = , h ʪʦ 

ʿʝ ʧʨʦʪʠʚʨʝʯʥʦ, ʧʘ ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ ʧʨʝʪʧʦʩʪʘʚʢʘ  ʙʠʣʘ ʣʦʰʘ ʠ ʜʘ ʜʘʪʘ ʬʦʨʤʫʣʘ ʿʝʩʪʝ ʪʘʫʪʦʣʦʛʠʿʘ. 

 

ʝ)  ((p ᵼ q) ᾿ p) ᵼ q 

ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʩʫʧʨʦʪʥʦ, ʜʘ  ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ, ʪʘʜʘ  

Ű(((p ᵼ q) ᾿ p) ᵼ q) =  ʧʘ  ʥʘ ʦʩʥʦʚʫ ʪʘʙʣʠʮʝ ʟʥʘʤʦ ʜʘ ʪʨʝʙʘ ʜʘ ʚʘʞʠ  

Ű((p ᵼ q) ᾿ p) =    ̉       Ű(q) =  

ʉʘʜʘ, ʠʟ  Ű((p ᵼ q) ᾿ p) =    ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ Ű(p ᵼ q) =    ʠ   Ű(p) =   . 

ʈʘʟʤʦʪʨʠʤʦ ʩʘʜʘ  Ű(p ᵼ q) =  Ȣ  ʀʤʘʤʦ ʪʨʠ ̍ ̯̏̄̔́ ̘̪̒̌̔́́ȡ 

1)  Ű(p) =     ʠ   Ű(q) =         

2)   Ű(p) =     ʠ  Ű(q) =        

3)   Ű(p) =     ʠ  Ű(q) =    , ʧʘ ʚʠʜʠʤʦ ʜʘ ʥʘʤ ʩʝ ʫ ʩʚʘʢʦʤ ʩʣʫʯʘʿʫ ʿʘʚˀʘ ʧʨʦʪʠʚʨʝʯʥʦʩʪ, ʧʘ ʿʝ 

ʧʨʝʪʧʦʩʪʘʚʢʘ ʙʠʣʘ ʣʦʰʘ ʠ ʬʦʨʤʫʣʘ ʿʝʩʪʝ ʪʘʫʪʦʣʦʛʠʿʘ. 

 



ʞ) Ὶp ᵼ (p ᵼ q) 

ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʩʫʧʨʦʪʥʦ, ʜʘ  ʜʘʪʘ ʠʩʢʘʟʥʘ ʬʦʨʤʫʣʘ ʥʠʿʝ ʪʘʫʪʦʣʦʛʠʿʘ, ʪʘʜʘ  

Ű(Ὶp ᵼ (p ᵼ q)) =  ʧʘ  ʥʘ ʦʩʥʦʚʫ ʪʘʙʣʠʮʝ ʟʥʘʤʦ ʜʘ ʪʨʝʙʘ ʜʘ ʚʘʞʠ  

Ű(Ὶp) =    ̉       Ű(p ᵼ q) =  

ʂʘʢʦ ʿʝ  Ű(Ὶp) =   ʩʣʝʜʠ ʜʘ ʿʝ Ű(p) =  ,  ʘ ʠʟ Ű(p ᵼ q) =   ʩʣʝʜʠ ʜʘ ʿʝ  Ű(p) =     ʠ  Ű(q) = . 

ɼʦʙʠʣʠ ʩʤʦ ʧʨʦʪʠʚʨʝʯʥʦʩʪ, ʧʘ ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ ʧʨʝʪʧʦʩʪʘʚʢʘ ʙʠʣʘ ʣʦʰʘ ʠ ʜʘ ʬʦʨʤʫʣʘ ʿʝʩʪʝ 

ʪʘʫʪʦʣʦʛʠʿʘ. 

 

ʉʂʋʇʆɺʀ 

 

ʉʢʫʧ ʿ ʝ ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʧʦʿʤʦʚʘ ʫ ʤʘʪʝʤʘʪʠʮʠ, ʧʘ ʩʝ ʢʘʦ ʪʘʢʘʚ ʥʝ ʜʝʬʠʥʠʰʝ. ʀʥʪʫʠʪʠʚʥʦ, 

ʪʦ ʿʝ ʮʝʣʠʥʘ ʠʟʚʝʩʥʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʝ ʧʦʚʝʟʫʿʝ ʥʝʢʦ ʟʘʿʝʜʥʠʯʢʦ ʩʚʦʿʩʪʚʦ. 

ʉʢʫʧʦʚʝ ʥʘʿʯʝʰ˂ʝ ʦʟʥʘʯʘʚʘʤʦ ʚʝʣʠʢʠʤ ʰʪʘʤʧʘʥʠʤ ʩʣʦʚʠʤʘ ʣʘʪʠʥʠʮʝ: A, B, C, Dé 

ʆʩʥʦʚʥʘ ʨʝʣʘʮʠʿʘ ʥʘ ʩʢʫʧʦʚʠʤʘ ʿʝʩʪʝ ʨʝʣʘʮʠʿʘ ʻ (ʙʠʪʠ ʝʣʝʤʝʥʪ). ʈʝʯʝʥʠʮʫ Ăʭ ʿʝ ʝʣʝʤʝʥʪ 

ʩʢʫʧʘ ɸñ (Ăʭ ʧʨʠʧʘʜʘ ɸñ) ʟʘʧʠʩʫʿʝʤʦ ʭɸɴ, ʜʦʢ ʨʝʯʝʥʠʮʫ Ăʭ ʥʠʿʝ ʝʣʝʤʝʥʪ ʩʢʫʧʘ ɸñ (ʭ ʥʝ 

ʧʨʠʧʘʜʘ ɸñ) ʟʘʧʠʩʫʿʝʤʦ ʭɸɵ. 

ʉʢʫʧʦʚʝ ʟʘʜʘʿʝʤʦ ʥʘ ʿʝʜʘʥ ʦʜ ʩʣʝʜʝ˂ʘ ʜʚʘ ʥʘʯʠʥʘ: 

1) ʥʘʙʨʘʿʘˁʝʤ ˁʝʛʦʚʠʭ ʝʣʝʤʝʥʘʪʘ, 

ʥʧʨ. ɸ=ρȟςȟσ  

2) ʦʧʠʩʦʤ ʦʩʦʙʠʥʝ ʝʣʝʤʘʥʘʪʘ ʢʦʿʠ ʛʘ ʬʦʨʤʠʨʘʿʫ 

ʥʧʨ. ɸ=ȿ̖ÐØ  , ʛʜʝ ʿʝ p(x) ʦʩʦʙʠʥʘ ʝʣʝʤʝʥʘʪʘ ʩʢʫʧʘ ɸ. 

ɸ=ØȿØɴ .      ρ Ø υ = ρȟςȟσȟτȟυ 

 

ʉʢʫʧʦʚʠ ʩʝ ʛʨʘʬʠʯʢʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʤʦ˂ʫ  ʪʟʚ. ɺʝʥʦʚʠʭ ʜʠʿʘʛʨʘʤʘ. 

 

 ᶅ- ʫʥʠʚʝʨʟʘʣʥʠ ʢʚʘʥʪʠʬʠʢʘʪʦʨ 

(ᶪ̖ ) ï Ăʟʘ ʩʚʘʢʦ ʭñ 

 ɱ- ʝʛʟʠʩʪʝʥʮʠʿʘʣʥʠ ʢʚʘʥʪʠʬʠʢʘʪʦʨ 

(ᶬ̖) ï Ăʧʦʩʪʦʿʠ ʙʘʨ ʿʝʜʥʦ ʭñ 

 

ʭɴ ȟ́Â    ʠʣʠ                    a Ø Â   (ʟʘʪʚʦʨʝʥʠ ʠʥʪʝʨʚʘʣ) 

xᶰ ÁȟÂ   ʠʣʠ                    a Ø Â    (ʦʪʚʦʨʝʥ ʠʥʪʝʨʚʘʣ) 

 

 

 

 

 

 



ɼʝʬʠʥʠʮʠʿʘ 1. ɿʘ ʩʢʫʧ ɸ ʢʘʞʝʤʦ ʜʘ ʿʝ ʧʦʜʩʢʫʧ ʩʢʫʧʘ B, ʫ ʦʟʥʘʮʠ ɸṖB, ʘʢʦ ʿʝ ʩʚʘʢʠ ʝʣʝʤʝʥʪ 

ʩʢʫʧʘ ɸ ʫʿʝʜʥʦ ʠ ʝʣʝʤʝʥʪ ʩʢʫʧʘ B. ʋ ʪʦʤ ʩʣʫʯʘʿʫ, ʟʘ ʩʢʫʧ B ʢʘʞʝʤʦ ʜʘ ʿʝ ʥʘʜʩʢʫʧ ʩʢʫʧʘ ɸ ʠ 

ʪʦ ʦʟʥʘʯʘʚʘʤʦ BṗA.  

AṖB  ( xᶅ)(x Aɴ  x Bɴ) 

 
 
 
 

 

 

 

 

 

 

ʈʝʣʘʮʠʿʘ ʫʚʝʜʝʥʘ ʦʚʦʤ ʜʝʬʠʥʠʮʠʿʦʤ ʟʦʚʝ ʩʝ ʨʝʣʘʮʠʿʘ ʠʥʢʣʫʟʠʿʝ. 

 

ʉʢʫʧ ʢʦʿʠ ʥʝʤʘ ʥʠʿʝʜʘʥ ʝʣʝʤʝʥʪ ʟʦʚʝ ʩʝ ʧʨʘʟʘʥ ʩʢʫʧ ʠ ʦʟʥʘʯʘʚʘ ʩʝ ʩʘ .ɲ 

ʇʨʘʟʘʥ ʩʢʫʧ ʿʝ ʧʦʜʩʢʫʧ ʩʚʘʢʦʛ ʩʢʫʧʘ. 

 

ɼʝʬʠʥʠʮʠʿʘ 2. ʉʢʫʧ ɸ ʿʝ ʿʝʜʥʘʢ ʩʢʫʧʫ B ʘʢʦ ʩʫ ʠʤ ʝʣʝʤʝʥʪʠ ʠʩʪʠ, ʪʿ. 

ɸ=B ᵾ ( xᶅ)(x Aɴ  x Bɴ)            ʠʣʠ        A=B  AṖB  ᾿  BṖA 

 

ɼʝʬʠʥʠʮʠʿʘ 3. ʇʘʨʪʠʪʠʚʥʠ ʩʢʫʧ ʩʢʫʧʘ ɸ, ʫ ʦʟʥʘʮʠ ע(A), ʿʝ ʩʢʫʧ ʩʚʠʭ ʧʦʜʩʢʫʧʦʚʘ ʩʢʫʧʘ ɸ, 

ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʧʨʘʟʘʥ ʩʢʫʧ. 

=(A)ע 8ȿ8Ṗ! 

ɸʢʦ ʩʢʫʧ ɸ ʠʤʘ n ʝʣʝʤʝʥʘʪʘ, ʪʘʜʘ ע(ɸ) ʠʤʘ ς ʝʣʝʤʝʥʘʪʘ. 

ʇʨʠʤʝʨ ɸ= ρȟςȟσ 

ɲȟρȟςȟσȟρȟςȟρȟσȟςȟσȟρȟςȟσ=(ɸ)ע  

ɼʘʢʣʝ, ע(ɸ) ʠʤʘ 8 ʦʜʥʦʩʥʦ ς ʝʣʝʤʝʥʘʪʘ. 

 

 

 

 

 

 

 

 

 



ʆʧʝʨʘʮʠʿʝ ʩʘ ʩʢʫʧʦʚʠʤʘ 

 
 

ɼʝʬʠʥʠʮʠʿʘ 4. ʋʥʠʿʘ ʩʢʫʧʦʚʘ ɸ ʠ B, ʫ ʦʟʥʘʮʠ ɸ᷾ B, ʿʝ ʩʢʫʧ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ 

ʠʣʠ ʩʢʫʧʫ ɸ ʠʣʠ ʩʢʫʧʫ B. 

ɸ᷾ B= ØȿØɴ !      Øɴ " 

 

 
 

 

ʇʨʠʤʝʨ.  ɸ=ρȟςȟσȟτ 

  ɺ=σȟτȟυȟφ 

                          ɸ᷾ ɺ=ρȟςȟσȟτȟυȟφ 

 

 

ɼʝʬʠʥʠʮʠʿʘ 5. ʇʨʝʩʝʢ ʩʢʫʧʦʚʘ ɸ ʠ ɺ, ʫ ʦʟʥʘʮʠ ɸɺ᷊, ʿʝ ʩʢʫʧ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ 

ʩʢʫʧʫ ɸ ʠ ʩʢʫʧʫ ɺ (ʟʘʿʝʜʥʠʯʢʠ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ ʠ ʩʢʫʧʘ ɺ). 

ɸ᷊ ɺ=̖ȿ̖ᶰ  ̱     ̖ᶰˏ 

 

 
 

 

ɸʢʦ ʿʝ ʧʨʝʩʝʢ ʜʚʘ ʩʢʫʧʘ ʧʨʘʟʘʥ ʩʢʫʧ, ʦʥʜʘ ʟʘ ʪʘʢʚʝ ʩʢʫʧʦʚʝ ʢʘʞʝʤʦ ʜʘ ʩʫ ʜʠʩʿʫʥʢʪʥʠ 

ʩʢʫʧʦʚʠ. 

 

ɸ   ɺ   ɸ=ρȟσȟυȟχ 

      ɺ=ςȟτȟφȟψ 

      ɸ᷊ ɺ=ɲ 

      ɸ ʠ ɺ ʩʫ ʜʠʩʿʫʥʢʪʥʠ ʩʢʫʧʦʚʠ 



 

ɼʝʬʠʥʠʮʠʿʘ 6. ʈʘʟʣʠʢʘ ʨʝʜʦʤ  ʩʢʫʧʦʚʘ ɸ ʠ ɺ, ʫ ʦʟʥʘʮʠ ɸɺʌ, ʿʝ ʩʢʫʧ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ x ʪʘʢʚʠʭ 

ʜʘ x ʧʨʠʧʘʜʘ ʩʢʫʧʫ ɸ ʠ ʥʝ ʧʨʠʧʘʜʘ ʩʢʫʧʫ ɺ. 

ɸʌ ɺ=̖ȿ̖ᶰ  ̱     ̖ᶱˏ 

 

 
 

ɺʌ ɸ=̖ ȿ̖ᶰ  ˏ     ̖ᶱˍ 

ʅʘʧʦʤʝʥʘ:    ɸɺʌ  ɺʌɸ 

ɸ=ρȟςȟσȟτȟυ 

ɺ=σȟτȟυȟφȟχ 

ɸʌ ɺ=ρȟς 

ɺʌ ɸ=φȟχ 

 

- ʉʠʤʝʪʨʠʯʥʘ ʨʘʟʣʠʢʘ 

ɸ ɺ=(ɸʌɺ) ᷾ (ɺʌɸ) 

 

 
 

ɼʝʬʠʥʠʮʠʿʘ 7. ʅʝʢʘ ʿʝ ɸṖɺ. ʂʦʤʧʣʝʤʝʥʪ ʩʢʫʧʘ ɸ ʫ ʦʜʥʦʩʫ ʥʘ ɺ ʦʟʥʘʯʘʚʘ ʩʝ ʩʘ ὅˏ(A). 

ὅˏ(ɸ)= ØȿØɴ  ˏ     Øɵ ! 

 

 
 



 

ɼʝʬʠʥʠʮʠʿʘ 8. ɼʝʢʘʨʪʦʚ ʧʨʦʠʟʚʦʜ ʩʢʫʧʦʚʘ ɸ ʠ ɺ, ʫ ʦʟʥʘʮʠ ɸ ʭ B, ʿʝ ʩʢʫʧ ʫʨʝʹʝʥʠʭ ʧʘʨʦʚʘ  

(a,b) ʪʘʢʚʠʭ ʜʘ ʿʝ ʧʨʚʠ ʝʣʝʤʝʥʪ ʠʟ ʫʨʝʹʝʥʦʛ ʧʘʨʘ ʝʣʝʤʝʥʪ ʧʨʚʦʛ ʩʢʫʧʘ, ʘ ʜʨʫʛʠ ʝʣʝʤʝʥʪ ʠʟ 

ʫʨʝʹʝʥʦʛ ʧʘʨʘ ʿʝ ʝʣʝʤʝʥʪ ʜʨʫʛʦʛ ʩʢʫʧʘ. 

ɸ ʭ ɺ=ÁȟÂȿÁɴ !      Âɴ " 

 

ɸʢʦ ʿʝ ɸ=ɺ ʦʥʜʘ ʿʝ ɸ ʭ ɸ=ˍ ï ɼʝʢʘʨʪʦʚ ʢʚʘʜʨʘʪ ʩʢʫʧʘ ɸ  

 

ˍ= ɸ ʭ ɸ = ÁȟÂȿÁɴ !      Âɴ !  

Ṗ̱ ˍ- ʜʠʿʘʛʦʥʘʣʘ ʩʢʫʧʘ ɸ 

=̱ ÁȟÁȿÁɴ ! 

 

ʇʨʠʤʝʨ: ɸ=ρȟςȟσ 

                ɸ= ρȟρȟςȟςȟσȟσ  

 

 

ɿʘʜʘʮʠ: 

 
1. ʆʜʨʝʜʠʪʠ ʝʣʝʤʝʥʪʝ ʩʢʫʧʦʚʘ: 

 

ʘ) ɸ=ȿ̖̖ᶰ.      ς Ø υ 

Eʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ ʩʫ ʧʨʠʨʦʜʥʠ ʙʨʦʿʝʚʠ ʚʝ˂ʠ ʦʜ 2 ʠ ʤʘˁʠ ʦʜ 5. 

 

ɼʘʢʣʝ, ɸ=σȟτ  

 

ʙ) ɺ=ȿ̖̖ᶰ.      Øȿρς 
 

ɽʣʝʤʝʥʪʠ ʩʢʫʧʘ ɺ ʩʫ ʩʚʠ ʧʨʠʨʦʜʥʠ ʙʨʦʿʝʚʠ  ʢʦʿʠ ʜʝʣʝ ʙʨʦʿ 12. 

 

ɼʘʢʣʝ, ɺ=ρȟςȟσȟτȟφȟρς 
 

ʚ) ʉ=ȿ̖̖ᶰ.      ̖ υ      ̖ σ 

 

ɽʣʝʤʝʥʪʠ ʩʢʫʧʘ ʉ ʩʫ ʩʚʠ ʧʨʠʨʦʜʥʠ ʙʨʦʿʝʚʠ ʤʘˁʠ ʦʜ 5 ʦʩʠʤ ʙʨʦʿʘ 3. 

 

ɼʘʢʣʝ, ʉ=ρȟςȟτ 

 

ʛ) D= ȿ̖̖ᶰ:         ̖ ρ π 

 

ʉʢʫʧ D ʿʝ ʩʢʫʧ ʩʚʠʭ ʮʝʣʠʭ ʙʨʦʿʝʚʘ x ʪʘʢʚʠʭ ʜʘ ʭ+1=0, ʦʯʠʛʣʝʜʥʦ ʭ = -1 

 

ɼʘʢʣʝ, D= ρ 

 

 

 

 



2. ɼʘʪ ʿʝ ʩʢʫʧ ʈ=πȟρȟςȟσȟτȟυȟφȟχȟψȟω 

 

ʘ) ʆʜʨʝʜʠʪʠ ʩʢʫʧʦʚʝ ɸ ʠ ɺ ʪʘʢʦ ʜʘ ʩʫ ˁʠʭʦʚʠ ʝʣʝʤʝʥʪʠ ʫʿʝʜʥʦ ʠ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ʈ ʠ ʜʘ ʿʝ 

ɸ=̖ ȿ̖ σ   ʘ   ɺ=̖ȿ̖ ψ 

ʙ) ʆʜʨʝʜʠʪʠ ʩʢʫʧʦʚʝ ɸɺ᷊ ʠ ɺɸʌ 

 

ʘ) ɸ=σȟτȟυȟφȟχȟψȟω 

    ɺ=πȟρȟςȟσȟτȟυȟφȟχȟψ 

 

ʙ) ɸɺ᷊=σȟτȟυȟφȟχȟψ 

    ɺʌ ɸ=πȟρȟς 

 

3. ɼʘʪ ʿʝ ʩʢʫʧ ɸ=ρȟςȟσȟτȟυȟφȟχ. ʂʦʿʠ ʦʜ ʩʣʝʜʝ˂ʠʭ ʠʩʢʘʟʘ ʿʝ ʪʘʯʘʥ? 

 

ʘ) (ʭᶅɴɸ) (ʭι0   ᾿   ʭ᾽0)  Ṷ 

ʙ) (ʭᶅɴɸ) (ʭNɴ   ̓    ʭ᾽8) ʊ 

ʚ) (ʭᶅɴɸ) (ʭ3   ᾿   ʭ6) Ṷ 

ʛ) (ʭɱɴɸ) (ʭ2ɴN   ̓    ʭ 5) ʊ 

ʜ) (ʭɱɴɸ) (ʭ ʿʝ ʧʨʦʩʪ ʙʨʦʿ   ᾿   ʭ6) ʊ 

 

4. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ: 

 

ɸ=ρȟςȟσȟτȟυȟφ,  ɺ=πȟρȟςȟσȟτ  ʠ ʉ=ςȟρȟπȟρȟς 

 

ʅʘ˂ʠ ʩʢʫʧʦʚʝ: 

1) ɸɺ᷾=ρȟςȟσȟτȟυȟφ᷾πȟρȟςȟσȟτ= πȟρȟςȟσȟτȟυȟφ 

ʿʝʨ ʥʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʫʥʠʿʠ ʜʚʘ ʩʢʫʧʘ ʧʨʠʧʘʜʘʿʫ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʠʣʠ ʩʢʫʧʫ ɸ 

ʠʣʠ ʩʢʫʧʫ ɺ. 

 

2) ɺʉ᷊=πȟρȟςȟσȟτ  ᷊ ςȟρȟπȟρȟς= πȟρȟς 

ʿʝʨ ʥʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʧʨʝʩʝʢʫ ʜʚʘ ʩʢʫʧʘ ʧʨʠʧʘʜʘʿʫ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʩʢʫʧʫ ɺ ʠ 

ʩʢʫʧʫ ʉ. 

 

3) ʉɸʌ= ςȟρȟπȟρȟςᶺρȟςȟσȟτȟυȟφ= ςȟρȟπ 

ʿʝʨ ʥʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʨʘʟʣʠʮʠ ʩʢʫʧʦʚʘ ʉ ʠ ɸ ʧʨʠʧʘʜʘʿʫ ʩʚʠ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ʉ ʢʦʿʠ ʥʠʩʫ 

ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ. 

 

4) #(A) ʛʜʝ ʿʝ S=ɸ᷾ ɺ 

#(A)=S ɸʌ=πȟρȟςȟσȟτȟυȟφᶺρȟςȟσȟτȟυȟφ= π 

 

ʉʢʫʧ S=ɸɺ᷾ (ʧʨʠʤʝʨ 1), ʘ ʥʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʢʦʤʧʣʝʤʝʥʪ ʩʢʫʧʘ ɸ ʫ ʦʜʥʦʩʫ ʥʘ ʩʢʫʧʘ S 

ʿʝʜʥʘʢ ʿʝ ʨʘʟʣʠʮʠ ʩʢʫʧʘ S ʠ ʩʢʫʧʘ ɸ.  

 

 

 

 



5. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ: 

ɸ=̖ ȿ̖ ̪ ̆̅ ̗̆̌̉̌́ ̵̪̑̏́ ρς 
ɺ=̖ȿ̖ ̪ ̆̅ ̗̆̌̉̌́ ̵̪̑̏́ ςπ 
ʉ=̖ȿ̖ ̪ ̆̅ ̗̆̌̉̌́ ̵̪̑̏́ σς 
 

ʅʘ˂ʠ ʩʢʫʧʦʚʝ: 

ʘ) ɸ(ʌɺ᷾ʉ) 

ʙ) ʉ(᷾ɸ᷊ɺ) 

ʚ) (ɺʌʉ)᷊ɸ 

 

ʆʜʨʝʜʠʤʦ ʧʨʚʦ ʝʣʝʤʝʥʪʝ ʩʢʫʧʦʚʘ ɸ, ɺ ʠ ʉ. 

ɸ=ρȟςȟσȟτȟφȟρς 
ɺ=ρȟςȟτȟυȟρπȟςπ 
ʉ=ρȟςȟτȟψȟρφȟσς 
 

ʘ) ɸ(ʌɺ᷾ʉ)=ρȟςȟσȟτȟφȟρςʌ ρȟςȟτȟυȟψȟρπȟρφȟςπȟσς= σȟφȟρς 
ʙ) ʉ(᷾ɸžɺ)=ρȟςȟτȟψȟρφȟσς᷾ ρȟςȟτ= ρȟςȟτȟψȟρφȟσς 
ʚ) (ɺʉʌ)žɸ=υȟρπȟςπ᷊ ρȟςȟσȟτȟφȟρς=  ɲ

 

6. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ ɸ=ρȟσȟτȟφȟχȟψ ʠ ɺ=ρȟςȟσȟυȟψȟω. ʆʜʨʝʜʠʪʠ ɸɺ. 

 

ɸ ɺ=(ɸʌɺ)᷾(ɺʌɸ)=τȟφȟχ᷾ςȟυȟω= ςȟτȟυȟφȟχȟω 

 

7. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ ɸ=ρȟςȟσȟφ, ɺ=σȟφ ʠ ʉ=ρȟσȟυ. ʇʨʦʚʝʨʠʪʠ ʪʘʯʥʦʩʪ: 

 

ɸʌ (ɺʌʉ)=(ɸɺʌ)᷾(ɸ᷊ʉ) 

ʆʜʨʝʜʠʤʦ ʧʨʚʦ: 

ɺʌʉ=φ 

ɸʌ ɺ=ρȟς 

ɸ᷊ ʉ=ρȟσ 

ɸʌ (ɺʌʉ)=(ɸɺʌ)᷾(ɸžʉ) 

ρȟςȟσȟφᶺφ= ρȟς᷾ ρȟσ 

ρȟςȟσ= ρȟςȟσ      ʊ 

 

 

8. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ ɸ=ÁȟÂȟÃ ʠ B= ‌ȟ‍ȟ‎. ʅʝʢʠ ʫʯʝʥʠʢ ʿʝ ʥʘʧʠʩʘʦ 

ɸʭɺ=ÁȟɻȟÁȟɼȟɾȟÃȟÂȟɻȟɼȟÂȟÂȟɾȟÃȟɻȟÃȟɼȟÃȟɾ . ɼʘ ʣʠ ʿʝ ʦʚʦ ʠʩʧʨʘʚʥʦ? 

 

ʅʠʿʝ, ʿʝʨ (ɔ,c)  ɵɸʭɺ ʚʝ˂ (ɔ,c)  ɴɺʭɸ; (ɓ,b)  ɵɸʭɺ ʚʝ˂ (ɓ,b)  ɴɺʭɸ. 

 

 

 

 

 

 

 



9. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ A= ÁȟÃȟÄ, B= ÃȟÄȟÅ. 

ʘ) ʆʜʨʝʜʠʪʠ ʩʚʝ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ ע(ɺ) 

ʙ) ʆʜʨʝʜʠʪʠ ʩʚʝ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ ע(ɸ) 

ʚ) ʆʜʨʝʜʠʪʠ ע(ɸ)᷊ע(ɺ) 

 

ʘ) ʉʢʫʧ ɺ ʠʤʘ 3 ʝʣʝʤʝʥʪʘ, ʩʣʝʜʠ ʩʢʫʧ ע(ɺ) ʠʤʘ˂ʝ ς=8 ʝʣʝʤʝʥʘʪʘ 

ɲȟÃȟÄȟÅȟÃȟÄȟÃȟÅȟÄȟÅȟÃȟÄȟÅ=(ɺ)ע  

 

ʙ) ʉʢʫʧ ɸ ʠʤʘ 3 ʝʣʝʤʝʥʪʘ, ʧʘ ˂ʝ ע(ɸ) ʠʤʘʪʠ ς=8 ʝʣʝʤʝʥʘʪʘ 

ɲȟÁȟÃȟÄȟÁȟÃȟÁȟÄȟÃȟÄȟÁȟÃȟÄ=(ɸ)ע  

 

ʚ)ע(ɸ)᷊ע(ɺ)=ɲȟὥȟὧȟὨȟὥȟὧȟὥȟὨȟὧȟὨȟὥȟὧȟὨ  ᷊

{᷊ ,ɲ{c},{d},{e},{c,d},{c,e},{d,e},{c,d,e}} = ȟɲ̒ ȟÄȟÃȟÄ  

 

10. ʅʝʢʘ ʿʝ  

ɸ=ρȟςȟυ,     ɺ=ςȟσ,    ʉ=σȟτ. ʆʜʨʝʜʠʪʠ: 

ʘ) ɸ ʭ ɺ ʭ ʉ 

ʙ) ˏ 

ʚ) ˍ 

ʛ) ɸ 

ʈʝʰʝˁʝ: 

ʘ) ʅʝʢʘ ʿʝ ɸ ʭ ɺ=ÁȟÂȿÁɴ !ȟÂɴ " ʩʢʫʧ ʫʨʝʹʝʥʠʭ ʧʘʨʦʚʘ, ʪʘʢʦ ʿʝ ɸ ʭ ɺ ʭ ʉ ʩʢʫʧ ʫʨʝʹʝʥʠʭ 

Ăʪʨʦʿʢʠñ (a, b, c) ʪʘʢʚʠʭ ʜʘ ʿʝ ʧʨʚʠ ʝʣʝʤʝʥʪ ʘ ʝʣʝʤʝʥʪ ʧʨʚʦʛ ʩʢʫʧʘ ɸ, ʜʨʫʛʠ ʝʣʝʤʝʥʪ b ʝʣʝʤʝʥʪ 

ʩʢʫʧʘ ɺ, ʪʨʝ˂ʠ ʝʣʝʤʝʥʪ c ʝʣʝʤʝʥʪ ʪʨʝ˂ʝʛ ʩʢʫʧʘ ʉ. 

ɸʭɺʭʉ=́ȟÂȟÃÁɴ !ȟÂɴ "ȟÃɴ #= 

ρȟςȟσȟρȟςȟτȟρȟσȟσȟρȟσȟτȟςȟςȟσȟςȟςȟτȟςȟσȟσȟςȟσȟτȟυȟςȟσȟυȟςȟτȟυȟσȟσȟυȟσȟτ  

 

ʙ) ˏ=ɺʭɺʭɺ=ςȟςȟςȟςȟςȟσȟςȟσȟςȟςȟσȟσȟσȟςȟςȟσȟςȟσȟσȟσȟςȟσȟσȟσ  

 

ʚ) ˍ=ɸʭɸ=ÁȟÂȿÁȟÂɴ != ρȟρȟρȟςȟρȟυȟςȟρȟςȟςȟςȟυȟυȟρȟυȟςȟυȟυ  

 

ʛ) ɸ= ȟ́́ ȿ́ᶰˍ= ρȟρȟςȟςȟυȟυ  

 

11. ɼʘʪ ʿʝ ʩʢʫʧ ɸ=ȿ̖̖ᶰ.      τØςσØω τςØω  ʠ ʩʢʫʧ  

ɺ=̖ ̖ ρχ    
̖ ̖

 
̖ ̖

 

ʆʜʨʝʜʠʪʠ: 

ʘ) (ɸɺ)ʌɺ ʠ 

ʙ) ע(ɸ) 

 

ʈʝʰʝˁʝ: ɼʘ ʙʠʩʤʦ ʦʜʨʝʜʠʣʠ ʝʣʝʤʝʥʪʝ ʩʢʫʧʦʚʘ A ʠ B, ʧʨʚʦ ˂ʝʤʦ ʨʝʰʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 

ʥʝʿʝʜʥʘʯʠʥʝ. 

 

 

 

 



 

4ʭ-2(3ʭ-9)  -4(2ʭ-9) 

4ʭ-6ʭ+18  -8ʭ+36 

4ʭ-6ʭ+8ʭ  -18+36 

            6ʭ  18 

              ʭ   

              ʭ  3 

 

ʦʥʜʘ ʿʝ ɸ=ȿ̖̖ᶰ.    Ø σ = ρȟςȟσ 

 

 Ⱦ Ͻςτ 

 

24 Ͻ ςτ Ͻ    24 Ͻ  + 24 Ͻ  

4x ï 6 Ͻ (1-x)  8 Ͻ (1+x) + (x-2) 

4x ï 6 + 6x  8 + 8x + x ï 2 

4x + 6x ï 8x ï x  6 + 8 ï 2  

                         x  12 

 

ʦʥʜʘ ʿʝ ɺ=ȿ̖̖ ρχ    ̖ ρς = ρσȟρτȟρυȟρφ 
 

ʘ) ɸɺʌ=ρȟςȟσ 

    ɺʌ ɸ=ρσȟρτȟρυȟρφ 
    ɸ ɺ=(ɸʌˏ ᷾ ˏʌ ˍ ρȟςȟσȟρσȟρτȟρυȟρφ 
    (ɸɺ)ʌɺ=ρȟςȟσȟρσȟρτȟρυȟρφʌ ρσȟρτȟρυȟρφ= ρȟςȟσ 

 

ʙ) ע(ɸ)=ɲȟρȟςȟσȟρȟςȟρȟσȟςȟσȟρȟςȟσ  

ς=8 ʝʣʝʤʝʥʘʪʘ ʧʘʨʪʠʪʠʚʥʦʛ ʩʢʫʧʘ ʿʝʨ ʩʢʫʧ ɸ ʠʤʘ 3 ʝʣʝʤʝʥʪʘ 

 

12. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ: 

ɸ=̖ȿØɴ .    Ø υØ φ π 

B= ÙȿÙɴ .    ς Ù ρς    Ù ̪ ̆̐́̑́̎ ̵̪̑̏ 

ʆʜʨʝʜʠʪʠ: 

ʘ) (ɸ(᷾ɺʌ(ɺ᷊ɸ))) 

ʙ) ɺʭɸ 

ʈʝʰʝˁʝ: 

ɼʘ ʙʠʩʤʦ ʦʜʨʘʜʠʣʠ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ ɸ ʧʦʪʨʝʙʥʦ ʿʝ ʨʝʰʠʪʠ ʢʚʘʜʨʘʪʥʫ ʿʝʜʥʘʯʠʥʫ 

̖ υ̖ 6 = 0  

Ⱦ̖=
ϽϽ

Ͻ
    

Ⱦ̖=
Ѝ

 

Ⱦ̖=
Ѝ

 

=̖  = 3 ̖=  = 2 

 



ʆʙʘ ʨʝʰʝˁʘ ʩʫ ʧʨʠʨʦʜʥʠ ʙʨʦʿʝʚʠ ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ɸ=ςȟσ 

ɽʣʝʤʝʥʪʠ ʩʢʫʧʘ ɺ ʩʫ ʧʘʨʥʠ ʙʨʦʿʝʚʠ ʠʟʤʝʹʫ ʙʨʦʿʝʚʘ 2 ʠ 12, ʫʢˀʫʯʫʿʫ˂ʠ 2 ʟʙʦʛ ʟʥʘʢʘ ʚʝ˂ʝ ʠʣʠ 

ʿʝʜʥʘʢʦ.   

ɼʘʢʣʝ, ɺ=ςȟτȟφȟψȟρπ 
 

ʘ) ɺɸ᷊=ς 

    ɺʌ (ɺ᷊ɸ)=ςȟτȟφȟψȟρπʌ ς= τȟφȟψȟρπ 
    (ɸ᷾(ɺʌ(ɺžɸ)))=ςȟσ᷾τȟφȟψȟρπ= ςȟσȟτȟφȟψȟρπ 
ɼʘʢʣʝ, ʧʨʚʦ ʩʤʦ ʨʝʰʠʣʠ ʥʘʿʤʘˁʫ ʟʘʛʨʘʜʫ ɺɸ᷊, ʟʘʪʠʤ (ɺ(ʌɺ᷊ɸ)), ʠ ʥʘ ʢʨʘʿʫ ʥʘʿʚʝ˂ʫ ʟʘʛʨʘʜʫ 

(ɸ᷾(ɺʌ(ɺžɸ))). 

 

ʙ)ɺʭɸ=ςȟςȟςȟσȟτȟςȟτȟσȟφȟςȟφȟσȟψȟςȟψȟσȟρπȟςȟρπȟσ  

 

13. ɼʘʪ ʿʝ ʩʢʫʧ ɸʭɺ=ȟ́ρȟ́ ȟσȟÂȟρȟÂȟςȟÃȟρȟÁȟςȟÂȟσȟÃȟςȟÃȟσ . ʆʜʨʝʜʠʪʠ 

ʩʢʫʧʦʚʝ ɸ ʠ ɺ. 

ʈʝʰʝˁʝ: 

ʂʘʢʦ ʿʝ ɸʭɺ=ØȟÙȿØɴ !ȟÙɴ "= ȟ́ρȟ́ ȟσȟÂȟρȟÂȟςȟÃȟρȟÁȟςȟÂȟσȟÃȟςȟÃȟσ  

ʪʦ ʿʝ ɸ=ÁȟÂȟÃ, B= ρȟςȟσ. 

 

 

14. ɼʘʪʠ ʩʫ ʩʢʫʧʦʚʠ: 

ɸ=̖ ȿ̖ υ̖φ π 

ɺ=̔ȿ̔ π    ώ τ 

ʉ=Úȿπ Ú ρπ    Ú ̪ ̆̐́̑́̎ ̵̪̑̏ 

ʆʜʨʝʜʠʪʠ: (ɸɺ) ᷾ (ɺ᷾ʉ) 

 

ʈʝʰʝˁʝ:  

ɸ=ςȟσ  (ʦʚʫ ʢʚʘʜʨʘʪʥʫ ʿʝʜʥʘʯʠʥʫ ʩʤʦ ʨʝʰʠʣʠ ʫ ʟʘʜʘʪʢʫ 12.) 

 ώ τ, ʜʘʢʣʝ  ώ ς ʠʣʠ ώ ς, ʘʣʠ ʟʙʦʛ ʫʩʣʦʚʘ ̔ π  , ʟʘ ʝʣʝʤʝʥʪ ʩʢʫʧʘ ɺ ʫʟʠʤʘʤʦ 
ʩʘʤʦ ʧʦʟʠʪʠʚʥʝ ,̔ ʧʘ ʿʝ  ɺ=ς,  

ʉ=ςȟτȟφȟψ. 

ɸ ʉ=(ɸʌʉ) ᷾ (ʉʌɸ)= σ  ᷾  τȟφȟψ  =  σȟτȟφȟψ 

 (ɸɺ) ᷾ (ɺ᷾ʉ)=   σȟτȟφȟψ  ᷾  ςȟτȟφȟψ  =  ςȟσȟτȟφȟψ. 

 

15. ʅʝʢʘ ʿʝ U= πȟρȟςȟσȟτȟυȟφȟχȟψȟωȟρπȟρρȟρς ʜʘʪʠ ʫʥʠʚʝʨʟʘʣʥʠ ʩʢʫʧ. ʆʜʨʝʜʠʪʝ ʝʣʝʤʝʥʪʝ 
ʩʢʫʧʦʚʘ ɸ, ɺ, ʉ ʘʢʦ ʿʝ: 

ɸ=̖ ̖ɴ 5    ᶰ5 

B= ÙÙɴ 5    ᶰ5 

C= ÚÚɴ 5    ςυᶰ5 

ʘ ʟʘʪʠʤ ʥʘ˂ʠ 

ʘ) ɸ(᷾ɺ᷊ʉ) 

 

 

 



ʈʝʰʝˁʝ: 

ɼʘ ʙʠʩʤʦ ʦʜʨʝʜʠʣʠ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ ɸ ʟʘ ʩʚʝ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ U ʠʩʧʠʪʫʿʝʤʦ ʜʘ ʣʠ ʠʩʧʫˁʘʚʘʿʫ 

ʫʩʣʦʚ ʜʘ ʙʫʜʫ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ. 

ɿʘ ʭ=0  ɴU     =   ɵU 

ɿʘ ʭ=1  ɴU   =  = 1 ɴ  U  ʭ=1  ɴɸ 

ɿʘ ʭ=2  ɴU   =   ɵU 

ɿʘ ʭ=3  ɴU   =   ɵU 

ɿʘ ʭ=4  ɴU   =  = 2 ɴ  U  ʭ=4  ɴɸ 

ɿʘ ʭ=5  ɴU   =   ɵU 

ɿʘ ʭ=6  ɴU   =   ɵ  U 

ɿʘ ʭ=7  ɴU   =  = 3 ɴ  U   ʭ=7  ɴɸ 

ɿʘ ʭ=8  ɴU   =   ɵ  U 

ɿʘ ʭ=9  ɴU   =   ɵ  U 

ɿʘ ʭ=10  ɴU   =  = 4 ɴ  U  ʭ=10  ɴɸ 

ɿʘ ʭ=11  ɴU   =   ɵU  

ɿʘ ʭ=12  ɴU   =   ɵU 

ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʢʘʦ ʰʪʦ ʿʝ ʧʦʢʘʟʘʥʦ ʠʩʧʠʪʫʿʫ˂ʠ ʟʘ ʩʚʝ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ U ʜʦʣʘʟʠʤʦ ʜʦ ʟʘʢˀʫʯʢʘ 

ʜʘ ʩʫ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ=ρȟτȟχȟρπ. 
 

ʇʨʠ ʦʜʨʝʹʝˁʫ ʝʣʝʤʝʥʪʘ ɺ ʟʘ ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʠʟ ʩʢʫʧʘ U ʠʩʧʠʪʫʿʝʤʦ ʜʘ ʣʠ ʠʩʧʫˁʘʚʘ ʫʩʣʦʚ ʜʘ 

ʙʫʜʝ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɺ. 

ɿʘ ʫ=0  ɴU   +  = 0 ɴ  U   ʫ=0  ɴɺ 

ɿʘ ʫ=1  ɴU   +  =  =   ɵU 

ɿʘ ʫ=2  ɴU   +  =  =   ɵ  U 

ɿʘ ʫ=3  ɴU   +  =  =   ɵ  U 

ɿʘ ʫ=4  ɴU   +  =  =   ɵU 

ɿʘ ʫ=5  ɴU   +  =  =   ɵU 

ɿʘ ʫ=6  ɴU   +  =  =   ɵU 

ɿʘ ʫ=7  ɴU   +  =  =   ɵU 

ɿʘ ʫ=8  ɴU   +  =  =   ɵU 

ɿʘ ʫ=9  ɴU   +  =  =   ɵU 

ɿʘ ʫ=10  ɴU   +  =  =  = ʫ=7  ɴU  ʫ=10  ɴɺ 

ɿʘ ʫ=11  ɴU   +  =  =   ɵU 

ɿʘ ʫ=12  ɴU   +  =  = 
 
  ɵU 



ɿʘʢˀʫʯʫʿʝʤʦ ʜʘ ʩʫ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɺ=πȟρπ. 
 

ɽʣʝʤʝʥʪʠ ʩʢʫʧʘ ʉ ʩʫ ʩʚʠ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ U ʢʦʿʠ ʠʩʧʫˁʘʚʘʿʫ ʜʘʪʝ ʫʩʣʦʚʝ. 

ɿʘ z=0 ɴ  U    - 25 = -25 ɵ  U 

ɿʘ z=1  ɴU   ï 25 =  -  =  =   ɵU 

ɿʘ z=2  ɴU   ï 25 =  ï 25 = 1 ï 25 = -24 ɵ  U 

ɿʘ z=3  ɴU   ï 25 =  ï  =  =   ɵU 

ɿʘ z=4  ɴU   ï 25 =  ï 25 = 4 ï 25 = -21 ɵ  U 

ɿʘ z=5  ɴU   ï 25 =  ï  =  =   ɵU 

ɿʘ z=6  ɴU   ï 25 =  ï 25 = 9 ï 25 = -16 ɵ  U 

ɿʘ z=7  ɴU   ï 25 =  ï  =  =   ɵU 

ɿʘ z=8  ɴU   ï 25 =  ï 25 = 16 ï 25 = -9 ɵ  U 

ɿʘ z=9  ɴU   ï 25 =  -  =  =   ɵU 

ɿʘ z=10  ɴU   ï 25 =  ï 25 = 25 ï 25 = 0 ɴ  U  z=10ɴ C 

ɿʘ z=11  ɴU   ï 25 =  -  =  =   ɵU 

ɿʘ z=12  ɴU   ï 25 =  ï 25 = 36 ï 25 = 11 ɴ  U   z=12ɴ C 

ɿʘʢˀʫʯʫʿʝʤʦ ʜʘ ʩʫ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ʉ=ρπȟρς 
 

ʘ) (ɺʉ᷊)=πȟρπ  ᷊ ρπȟρς= ρπ  
ɸ᷾ (ɺ᷊ʉ)=ρȟτȟχȟρπ  ᷾ ρπ= ρȟτȟχȟρπ 
 

ʙ) (ɸʉ᷊)=ρȟτȟχȟρπ  ᷊ ρπȟρς= ρπ 
ɺʌ (ɸ᷊ʉ)=πȟρπ  ʌ ρπ= π 

 

 

16. ʅʝʢʘ ʿʝ: 

 

ɸ=̖ ȿ̖ᶰ.   Ø ρ π 

B= ÙÙɴ .    Ù ρφ    ρ ᶰ.  

C= ÚȿÚɴ .    ρ ρ Ú π 

 

ʆʜʨʝʜʠʪʠ 

ʘ)ɸʭɺʭʉ 

ʙ) #A ʛʜʝ ʿʝ S=A B᷾ C᷾ 

ʚ) (ɸʉ᷾)ʌ(ɸ᷊ɺ) 

 

 

 



ʈʝʰʝˁʝ: ʆʜʨʝʜʠʤʦ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ ɸ, ʢʘʢʦ ʿʝ: 

 ̖ï 1 =0 

        ̖ =1 

          ʭ=Ѝρ 
          ̖ = 1 ɴ  N 

          ̖ = -1 ɵ  N 

ɸ=ρ  ɽʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ ʩʫ ʩʘʤʦ ʧʨʠʨʦʜʥʠ ʙʨʦʿʝʚʠ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʫʟʠʤʘʤʦ ʫ ʦʙʟʠʨ ʩʘʤʦ 

ʨʝʰʝˁʝ =̖1. 

ʉʘʜʘ ʦʜʨʝʹʫʿʝʤʦ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ ɺ ʪʘʢʦ ʰʪʦ ʩʚʝ ʧʨʠʨʦʜʥʝ ʙʨʦʿʝʚʝ ʤʘˁʝ ʠ ʿʝʜʥʘʢʝ ʙʨʦʿʫ 16 

ʟʘʤʝˁʫʿʝʤʦ ʫ ʠʟʨʘʟ 
̔
ρ. ʈʝʰʝˁʘ ʦʚʦʛ ʠʟʨʘʟʘ ʢʦʿʘ ʩʫ ʧʨʠʨʦʜʥʠ ʙʨʦʿʝʚʠ ʩʫ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ 

ɺ. 
̔
 ï 1 

ʫ=1   ï 1=  =   ɵN 

ʫ=2   ï 1=  =   ɵN 

ʫ=3   ï 1=  =   ɵN 

ʫ=4   ï 1=  =   ɵN 

ʫ=5   ï 1= 1 ï 1=0 ɵ  N 

ʫ=6   ï 1=  =   ɵN 

ʫ=7   ï 1=  =   ɵN 

ʫ=8   ï 1=  =   ɵN 

ʫ=9   ï 1=  =   ɵN 

ʫ=10   ï 1= 2 ï 1=1 ɴ  N  ʫ=10  ɴɺ 

ʫ=11   ï 1=  =   ɵN 

ʫ=12   ï 1=  =   ɵN 

ʫ=13   ï 1=  =   ɵN 

ʫ=14   ï 1=  =   ɵN 

ʫ=15   ï 1= 3 ï 1=2 ɴ  N   ʫ=15  ɴɺ 

ʫ=16   ï 1=  =   ɵN 

 

 

ɺ=ρπȟρυ 
ʉʘʜʘ ʦʜʨʝʹʫʿʝʤʦ ʝʣʝʤʝʥʪʝ ʩʢʫʧʘ ʉ 

 

1 ï ρ Ú =0 

1 ï (1 ï 2z + Ú)=0 

1 ï 1 + 2z ï Ú=0 

2z ï Ú=0 



z(2 ï z)=0 

Ú=0   ῀   2-z=0 

Ú=0    ῀   Ú=2 

ʂʘʢʦ ʿʝ zᶰ.  ʪʦ ʟʥʘʯʠ ʜʘ ʫ ʦʙʟʠʨ ʫʟʠʤʘʤʦ ʦʙʘ ʨʝʰʝˁʘ ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʉ=πȟς 

 

ʘ) ɸʭɺʭʉ=ÁȟÂȟÃȿÁɴ !ȟÂɴ "ȟÃɴ #= ρȟρπȟπȟρȟρπȟςȟρȟρυȟπȟρȟρυȟς  

ʙ) S=A B᷾ C᷾= πȟρȟςȟρπȟρυ 
#A=S Aʌ= πȟςȟρπȟρυ 
ʚ) ɸʉ᷾=πȟρȟς    ɸ᷊ ɺ=ɲ  

(ɸ᷾ʉ)ʌ(ɸ᷊ɺ)=πȟρȟς 

 

17. ʆʜ 32 ʫʯʝʥʠʢʘ ʿʝʜʥʦʛ ʦʜʝˀʝˁʘ ˁʠʭ 14 ʠʛʨʘ ʬʫʜʙʘʣ, 9 ʦʜʙʦʿʢʫ, ʘ 3 ʠ ʬʫʜʙʘʣ ʠ ʦʜʙʦʿʢʫ. 

ʂʦʣʠʢʦ ʫʯʝʥʠʢʘ ʠʛʨʘ: 

ʘ) ʩʘʤʦ ʬʫʜʙʘʣ 

ʙ) ʩʘʤʦ ʦʜʙʦʿʢʫ 

ʚ) ʥʝ ʠʛʨʘ ʥʠ ʬʫʜʙʘʣ ʥʠ ʦʜʙʦʿʢʫ? 

 

ɿʘʜʘʮʠ ʦʚʦʛ ʪʠʧʘ ʨʝʰʘʚʘʿʫ ʩʝ ʧʦʤʦ˂ʫ ɺʝʥʦʚʠʭ ʜʠʿʘʛʨʘʤʘ. ʋ ʧʨʝʩʝʢʫ ʜʚʘ ʩʢʫʧʘ F ʠ ʆ 

ʫʧʠʩʘ˂ʝʤʦ ʙʨʦʿ 3 ʿʝʨ ʿʝ ʪʦ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʠʛʨʘʿʫ ʠ ʬʫʜʙʘʣ ʠ ʦʜʙʦʿʢʫ, ʜʘˀʝ ʫ ʩʢʫʧ F 

ʫʧʠʩʫʿʝʤʦ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʠʛʨʘ ʬʫʜʙʘʣ ʘʣʠ ʦʙʨʘʪʠʤʦ ʧʘʞˁʫ ʥʘ ʪʦ ʜʘ ʩʤʦ 3 ʫʯʝʥʠʢʘ ʚʝ˂ 

ʫʧʠʩʘʣʠ ʫ ʧʨʝʩʝʢʫ, ʜʘʢʣʝ ʫ F ʫʧʠʩʫʿʝʤʦ 14-3=11. ʉʣʠʯʥʦ, ʫ ʩʢʫʧ ʆ ʫʧʠʩʫʿʝʤʦ 9-3=6. 

 

  

 

ʉʘʜʘ, ʩʘ ɺʝʥʦʚʦʛ ʜʠʿʘʛʨʘʤʘ ñʯʠʪʘʤʦò ʨʝʰʝˁʝ. 

 

ʘ) ʩʘʤʦ ʬʫʜʙʘʣ ʠʛʨʘ 11 ʫʯʝʥʠʢʘ 

ʙ) ʩʘʤʦ ʦʜʙʦʿʢʫ ʠʛʨʘ 6 ʫʯʝʥʠʢʘ 

ʚ) ʥʝ ʠʛʨʘ ʥʠ ʬʫʜʙʘʣ ʥʠ ʦʜʙʦʿʢʫ 

32-(11+3+6)=32-20=12 

 

 

 

 

18. ʅʘ ʿʝʜʥʦʤ ʢʫʨʩʫ ʩʪʨʘʥʠʭ ʿʝʟʠʢʘ ʩʚʘʢʠ ʩʣʫʰʘʣʘʮ ʫʯʠ ʙʘʨ ʿʝʜʘʥ ʦʜ ʪʨʠ ʩʪʨʘʥʘ ʿʝʟʠʢʘ 

(ʝʥʛʣʝʩʢʠ, ʬʨʘʥʮʫʩʢʠ ʠ ʥʝʤʘʯʢʠ) ʠ ʪʦ: 18 ʩʣʫʰʘʣʘʮʘ ʫʯʠ ʬʨʘʥʮʫʩʢʠ, 22 ʝʥʛʣʝʩʢʠ, 15 

ʥʝʤʘʯʢʠ, 6 ʫʯʠ ʝʥʛʣʝʩʢʠ ʠ ʬʨʘʥʮʫʩʢʠ, 11 ʫʯʠ ʝʥʛʣʝʩʢʠ ʠ ʥʝʤʘʯʢʠ ʠ 1 ʩʣʫʰʘʣʘʮ ʫʯʠ ʩʚʘ ʪʨʠ 

ʿʝʟʠʢʘ. ʂʦʣʠʢʦ ʠʤʘ ʩʣʫʰʘʣʘʮʘ ʥʘ ʪʦʤ ʢʫʨʩʫ, ʢʦʣʠʢʦ ˁʠʭ ʫʯʠ ʩʘʤʦ ʜʚʘ ʿʝʟʠʢʘ, ʢʦʣʠʢʦ ˁʠʭ 

ʫʯʠ ʝʥʛʣʝʩʢʠ ʘʣʠ ʥʝ ʠ ʥʝʤʘʯʢʠ? 

 

ʆʚʘʿ ʟʘʜʘʪʘʢ, ʢʘʦ ʠ ʧʨʝʪʭʦʜʥʠ, ʨʝʰʘʚʘʤʦ ʧʦʤʦ˂ʫ ʜʠʿʘʛʨʘʤʘ. 



 

ʇʨʚʦ ˂ʝʤʦ ʫ ʧʨʝʩʝʢʫ ʩʚʘ ʪʨʠ 

ʩʢʫʧʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʫʯʝʥʠʢʘ 

ʢʦʿʠ ʫʯʝ ʩʚʘ ʪʨʠ ʿʝʟʠʢʘ, ʪʦ ʿʝ 

ʙʨʦʿ 1. 

ɼʘˀʝ, ʫ ʧʨʝʩʝʢʫ ʩʢʫʧʦʚʘ ɽ ʠ F 

ʫʧʠʩʫʿʝʤʦ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ 

ʫʯʝ ʝʥʛʣʝʩʢʠ ʠ ʬʨʘʥʮʫʩʢʠ, ʠ 

ʪʘʢʚʠʭ ʫʯʝʥʠʢʘ ʿʝ 6, ʘʣʠ ʠʤʘʤʦ 

ʫ ʚʠʜʫ ʜʘ ʩʤʦ ʿʝʜʥʦʛ ʚʝ˂ 

ʫʧʠʩʘʣʠ ʫ ʧʨʝʩʝʢʫ ʩʚʘ ʪʨʠ 

ʩʢʫʧʘ ʧʘ ʫ ʧʨʝʩʝʢʫ ɽ ʠ F 

ʫʧʠʩʫʿʝʤʦ 6-1=5. ʉʘʜʘ 

ʫʧʠʩʫʿʝʤʦ ʢʦʣʠʢʦ ʫʯʝʥʠʢʘ ʫʯʠ 

ʝʥʛʣʝʩʢʠ ʠ ʥʝʤʘʯʢʠ, ˁʠʭ ʿʝ 11 

ʘʣʠ ʦʧʝʪ ʦʜʫʟʠʤʘʤʦ 1, ʿʝʨ ʩʤʦ 

ʿʝʜʥʦʛ ʫʯʝʥʠʢʘ ʫʧʠʩʘʣʠ ʫ 

ʧʨʝʩʝʢʫ ʩʚʘ ʪʨʠ ʩʢʫʧʘ, ʜʘʢʣʝ ʫ ʧʨʝʩʝʢʫ ɽ ʠ N ʫʧʠʩʫʿʝʤʦ 10.  ʉʘʜʘ, ʫʧʠʰʠʤʦ ʫ ʩʢʫʧ ɽ ʢʦʣʠʢʦ 

ʫʯʝʥʠʢʘ ʫʯʠ ʝʥʛʣʝʩʢʠ, ˁʠʭ ʿʝ 22 ʘʣʠ ʠʤʘʤʦ ʫ ʚʠʜʫ ʜʘ ʩʤʦ 10+5+1 ʚʝ˂ ʫʧʠʩʘʣʠ ʫ ʧʨʝʩʝʮʠʤʘ, 

ʧʘ ʫ ɽ ʫʧʠʩʫʿʝʤʦ 6, ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʧʦʧʫˁʘʚʘʤʦ F(12) ʠ N(4). 

 

ʉʘʜʘ ʯʠʪʘʤʦ ʨʝʰʝˁʘ. ʋʢʫʧʥʦ ʠʤʘ 38 ʫʯʝʥʠʢʘ (ʫʥʠʿʘ ʩʢʫʧʦʚʘ ɽ, F ʠ N), 15 ʫʯʝʥʠʢʘ ʫʯʠ ʩʘʤʦ 

ʜʚʘ ʿʝʟʠʢʘ( ʧʨʝʩʝʢ ɽ ʠ F, ʠ ʧʨʝʩʝʢ ɽ ʠ N) ʜʦʢ ʫʢʫʧʥʦ 11 ʫʯʝʥʠʢʘ ʫʯʠ ʝʥʛʣʝʩʢʠ ʘʣʠ ʥʝ ʠ 

ʥʝʤʘʯʢʠ(ʨʘʟʣʠʢʘ ʩʢʫʧʦʚʘ ɽ ʠ N). 

 

 

 

19. ʋ ʿʝʜʥʦʤ ʦʜʝˀʝˁʫ ʦʜ 30 ʫʯʝʥʠʢʘ ʦʜʛʦʚʘʨʘʣʦ ʿʝ: 19 ʫʯʝʥʠʢʘ ʤʘʪʝʤʘʪʠʢʫ, 17 ʫʯʝʥʠʢʘ 

ʬʠʟʠʢʫ, 11 ʫʯʝʥʠʢʘ ʠʩʪʦʨʠʿʫ, 12 ʫʯʝʥʠʢʘ ʤʘʪʝʤʘʪʠʢʫ ʠ ʬʠʟʠʢʫ, 7 ʫʯʝʥʠʢʘ ʤʘʪʝʤʘʪʠʢʫ ʠ 

ʠʩʪʦʨʠʿʫ, 5 ʫʯʝʥʠʢʘ ʬʠʟʠʢʫ ʠ ʠʩʪʦʨʠʿʫ, 2 ʫʯʝʥʠʢʘ ʩʚʘ ʪʨʠ ʧʨʝʜʤʝʪʘ. ʂʦʣʠʢʦ ʫʯʝʥʠʢʘ ʿʝ 

ʦʜʛʦʚʘʨʘʣʦ ʠʩʪʦʨʠʿʫ, ʘʣʠ ʥʝ ʠ ʤʘʪʝʤʘʪʠʢʫ? ʂʦʣʠʢʦ ʫʯʝʥʠʢʘ ʿʝ ʦʜʛʦʚʘʨʘʣʦ ʜʚʘ ʧʨʝʜʤʝʪʘ? 

ʂʦʣʠʢʦ ʫʯʝʥʠʢʘ ʿʝ ʦʜʛʦʚʘʨʘʣʦ ʩʘʤʦ ʿʝʜʘʥ ʧʨʝʜʤʝʪ? 

 

ɿʘʜʘʪʘʢ ʨʝʰʘʚʘʤʦ ʧʦʤʦ˂ʫ ʜʠʿʘʛʨʘʤʘ. 



 

ʋ ʧʨʝʩʝʢʫ ʩʚʘ ʪʨʠ ʩʢʫʧʘ ʫʧʠʩʫʿʝʤʦ 

ʢʦʣʠʢʦ ʫʯʝʥʠʢʘ ʿʝ ʦʜʛʦʚʘʨʘʣʦ ʩʚʘ ʪʨʠ 

ʧʨʝʜʤʝʪʘ, ʪʦ ʿʝ ʙʨʦʿ 2. ɼʘˀʝ, ʫ ʧʨʝʩʝʢʫ 

ʄ ʠ F ʫʧʠʩʫʿʝʤʦ ʢʦʣʠʢʦ ʫʯʝʥʠʢʘ ʿʝ 

ʦʜʛʦʚʘʨʘʣʦ ʤʘʪʝʤʘʪʠʢʫ ʠ ʬʠʟʠʢʫ, ˁʠʭ 

ʿʝ 12 ʘʣʠ 2 ʩʤʦ ʚʝ˂ ʫʧʠʩʘʣʠ ʧʘ ʫ 

ʧʨʝʩʝʢʫ ʦʚʘ ʜʚʘ ʩʢʫʧʘ ʫʧʠʩʫʿʝʤʦ 10. 

ɸʥʘʣʦʛʥʦ ʧʦʧʫˁʘʚʘʤʦ ʧʨʝʩʝʢʝ 

ʩʢʫʧʦʚʘ ʄ ʠ I, ʠ ʩʢʫʧʦʚʘ F ʠ I. 

ʅʘ ʢʨʘʿʫ ʫ ʄ ʫʧʠʩʫʿʝʤʦ ʢʦʣʠʢʦ 

ʫʯʝʥʠʢʘ ʿʝ ʦʜʛʦʚʘʨʘʣʦ ʤʘʪʝʤʘʪʠʢʫ, ʘʣʠ 

ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ ʩʤʦ ʫʧʠʩʘʣʠ 

ʫʯʝʥʠʢʝ ʢʦʿʝ ʩʫ ʧʦʨʝʜ ʤʘʪʝʤʘʪʠʢʝ 

ʦʜʛʦʚʘʨʘʣʠ ʠ ʜʨʫʛʝ ʧʨʝʜʤʝʪʝ, ʧʘ ʫ ʄ 

ʫʧʠʩʫʿʝʤʦ 19-(10+5+2)=2. ɸʥʘʣʦʛʥʦ ʧʦʧʫˁʘʚʘʤʦ ʩʢʫʧʦʚʝ F(2) ʠ I(1).  

ʉʘʜʘ, ʯʠʪʘʤʦ ʨʝʰʝˁʘ. 

ʀʩʪʦʨʠʿʫ ʘʣʠ ʥʝ ʠ ʤʘʪʝʤʘʪʠʢʫ ʿʝ ʦʜʛʦʚʘʨʘʣʦ 4 ʫʯʝʥʠʢʘ (ʨʘʟʣʠʢʘ ʩʢʫʧʦʚʘ I ʠ M). 

ɼʚʘ ʧʨʝʜʤʝʪʘ ʿʝ ʦʜʛʦʚʘʨʘʣʦ 10+5+3=18 ʫʯʝʥʠʢʘ (ʧʨʝʩʝʮʠ ʩʢʫʧʦʚʘ ʄ ʠ F, ʄ ʠ I, ʠ F ʠ I). 

ʉʘʤʦ ʿʝʜʘʥ ʧʨʝʜʤʝʪ ʦʜʛʦʚʘʨʘʣʦ ʿʝ 2+2+1=5 ʫʯʝʥʠʢʘ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʇʈɽʉʃʀʂɸɺɸɳɽ  (ʌʋʅʂʎʀɱɸ) 

 

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʩʫ ɸ ʠ B ʜʘʪʠ ʩʢʫʧʦʚʠ. ʇʨʝʩʣʠʢʘʚʘˁʝ (ʬʫʥʢʮʠʿʘ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ) 

ʠʟ ʩʢʫʧʘ ɸ ʫ ʩʢʫʧ B ʿʝ ʩʚʘʢʠ ʜʦʛʦʚʦʨ (ʧʨʘʚʠʣʦ, ʧʨʦʧʠʩ), ʧʦʤʦ˂ʫ ʢʦʿʝʛ ʩʝ ʩʚʘʢʦʤ ʝʣʝʤʝʥʪʫ 

AxÍ  ʧʨʠʜʨʫʞʫʿʝ ʿʝʜʠʥʩʪʚʝʥ ʝʣʝʤʝʥʪ .ByÍ  

- ʇʨʝʩʣʠʢʘʚʘˁʝ ʩʝ ʤʦʞʝ ʜʝʬʠʥʠʩʘʪʠ ʠ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

ʌʫʥʢʮʠʿʘ ʠʣʠ ʧʨʝʩʣʠʢʘʚʘˁʝ ʿʝ ʩʚʘʢʦ ʧʨʠʜʨʫʞʠʚʘˁʝ ʝʣʝʤʝʥʘʪʘ ʿʝʜʥʦʛ ʩʢʫʧʘ ʝʣʝʤʝʥʪʠʤʘ 

ʜʨʫʛʦʛ ʩʢʫʧʘ ʧʨʠ ʯʝʤʫ ʩʝ ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʧʨʚʦʛ ʩʢʫʧʘ ʧʨʝʩʣʠʢʘʚʘ ʫ ʪʘʯʥʦ ʿʝʜʘʥ ʝʣʝʤʝʥʪ 

ʜʨʫʛʦʛ ʩʢʫʧʘ.  

                                              ɸ                                            B 

                                                             

                                                                     f 

 

 

 

- ɿʘ ʟʘʧʠʩʠʚʘˁʝ (ʦʟʥʘʯʘʚʘˁʝ) ʬʫʥʢʮʠʿʘ ʦʙʠʯʥʦ ʩʝ ʢʦʨʠʩʪʠ ʦʟʥʘʢʘ BAf ­:  (ʦʚʘ 

ʦʟʥʘʢʘ ʩʝ ʯʠʪʘ: ʧʨʝʩʣʠʢʘʚʘˁʝ  f   ʧʨʝʩʣʠʢʘʚʘ ʩʢʫʧ ɸ ʫ ʩʢʫʧ B). 

- ʉʢʫʧ ɸ ʩʝ ʥʘʟʠʚʘ ʜʦʤʝʥ (ʦʙʣʘʩʪ ʜʝʬʠʥʠʩʘʥʦʩʪʠ) ʧʨʝʩʣʠʢʘʚʘˁʘ. ʏʝʩʪʦ ʩʝ ʜʦʤʝʥ 

ʬʫʥʢʮʠʿʝ ʦʟʥʘʯʘʚʘ ʩʘ D( f ) .  

- ʉʢʫʧ B ʩʝ ʥʘʟʠʚʘ ʢʦʜʦʤʝʥ ʧʨʝʩʣʠʢʘʚʘˁʘ. ʂʦʜʦʤʝʥ ʧʨʝʩʣʠʢʘʚʘˁʘ ʧʨʝʜʩʪʘʚˀʘ ʩʢʫʧ 

ʩʚʠʭ ʩʣʠʢʘ ()xf  ʠ ʦʟʥʘʯʘʚʘ ʩʘ ()Af  ʠʣʠ fIm  ʠ ʥʘʟʠʚʘ ʦʙʣʘʩʪ ʚʨʝʜʥʦʩʪʠ 

ʧʨʝʩʣʠʢʘʚʘˁʘ  f. 

 

                 () (){ }AxxfAff Í== |Im ,         () .BAf Ì  

 

- ɽʣʝʤʝʥʪʝ ʩʢʫʧʘ ɸ ʥʘʟʠʚʘʤʦ ʘʨʛʫʤʝʥʪʠ, ʥʝʟʘʚʠʩʥʦ ʧʨʦʤʝʥˀʠʚʝ, ʣʠʢʦʚʠ, ʦʨʠʛʠʥʘʣʠ 

ʧʨʝʩʣʠʢʘʚʘˁʘ ʠʣʠ ʝʣʝʤʝʥʪʠ ʜʦʤʝʥʘ. 

- ɽʣʝʤʝʥʪʠ ʩʢʫʧʘ B ʥʘʟʠʚʘʿʫ ʩʝ ʩʣʠʢʝ, ʢʦʧʠʿʝ. 

ɼʝʬʠʥʠʮʠʿʘ: ɿʘ ʜʚʝ ʬʫʥʢʮʠʿʝ  BAf ­:   ʠ  DCg ­:   ʢʘʞʝʤʦ ʜʘ ʩʫ ʿʝʜʥʘʢʝ  (ʫ ʦʟʥʘʮʠ  

gf = ) ʘʢʦ ʠ ʩʘʤʦ ʘʢʦ ʚʘʞʠ: 

1. ʌʫʥʢʮʠʿʝ  f  ʠ  g  ʠʤʘʿʫ ʠʩʪʠ ʜʦʤʝʥ   ʪʿ. CA= ; 

2. ʌʫʥʢʮʠʿʝ  f  ʠ  g  ʠʤʘʿʫ ʠʩʪʠ ʢʦʜʦʤʝʥ ʪʿ. DB= ; 

3. ɿʘ   AxÍ"   ʚʘʞʠ   () ().xgxf =  

 

. x 

 

.  

f(x)=y 



 

ʇʨʠʤʝʨ: ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʩʣʝʜʝ˂ʠ ʜʠʿʘʛʨʘʤʠ ʜʝʬʠʥʠʰʫ ʧʨʝʩʣʠʢʘʚʘˁʘ ʠʟ ʩʢʫʧʘ 

{ }zyxA ,,=   ʫ  ʩʢʫʧ  { }4,3,2,1=B .  

 

ʘ) 

 

A                               B                    

 

 

 

             

 

 

 

 

         BAf ­:1  

 

ʉʘ ʜʠʿʘʛʨʘʤʘ ʩʝ ʚʠʜʠ ʜʘ BAf ­:1  ʥʠʿʝ ʧʨʝʩʣʠʢʘʚʘˁʝ,  ʝʣʝʤʝʥʪʫ  AyÍ  ʥʠʿʝ  

ʧʨʠʜʨʫʞʝʥ ʥʠ ʿʝʜʘʥ ʝʣʝʤʝʥʪ ʠʟ ʩʢʫʧʘ B ʰʪʦ ʟʥʘʯʠ ʜʘ ʜʘʪʠ ʜʠʿʘʛʨʘʤ ʥʝ ʜʝʬʠʥʠʰʝ 

ʧʨʝʩʣʠʢʘʚʘˁʝ ʠʟ ʩʢʫʧʘ ɸ ʫ ʩʢʫʧ B (ʥʠʿʝ ʟʘʜʦʚʦˀʝʥʘ ʜʝʬʠʥʠʮʠʿʘ ʜʘ ʩʝ ʩʚʘʢʦʤ 

ʝʣʝʤʝʥʪʫ ʠʟ ɸ ʧʨʠʜʨʫʞʫʿʝ ʿʝʜʠʥʩʪʚʝʥ ʝʣʝʤʝʥʪ ʠʟ ʩʢʫʧʘ B). 

   

 

ʙ)                   A                                       B 

 

 

 

 

 

 

 

 

 

                                     BAf ­:2  

 

ʉʘ ʜʠʿʘʛʨʘʤʘ ʩʝ ʚʠʜʠ ʜʘ  BAf ­:2  ʿʝʩʪʝ ʧʨʝʩʣʠʢʘʚʘˁʝ ʟʘʪʦ ʰʪʦ ʿʝ ʠʩʧʫˁʝʥ ʫʩʣʦʚ 

ʜʘ ʩʝ ʩʚʘʢʠ ʝʣʝʤʝʥʪ  ʜʦʤʝʥʘ ʧʨʝʩʣʠʢʘʚʘ ʫ ʿʝʜʠʥʩʪʚʝʥ ʝʣʝʤʝʥʪ ʢʦʜʦʤʝʥʘ.  

 

           

. x 

. y 

. z 

 

.1 

.2 
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.4 

.. 

 

 

 

 

. x 

. y 

. z 

. 1 

. 2 

. 3 

. 4 



ʮ)                  A                                                  B 

 

 

 

 

 

 

 

 

                                      BAf ­:3  

ʅʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʧʨʝʩʣʠʢʘʚʘˁʘ ʦʯʠʛʣʝʜʥʦ  ʿʝ ʜʘ BAf ­:3 ʥʠʿʝ ʧʨʝʩʣʠʢʘʚʘˁʝ. 

ʉʘ ʜʠʿʘʛʨʘʤʘ ʩʝ ʚʠʜʠ ʜʘ ʩʫ ʝʣʝʤʝʥʪʫ AxÍ  ʧʨʠʜʨʫʞʝʥʘ ʜʚʘ ʝʣʝʤʝʥʪʘ  ʠʟ ʩʢʫʧʘ B (x 

ʩʝ ʧʨʝʩʣʠʢʘʚʘ ʫ 1  ʠ x ʩʝ ʧʨʝʩʣʠʢʘʚʘ ʫ 4). ʅʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʟʥʘʤʦ ʜʘ ʿʝ 

ʜʦʟʚʦˀʝʥʦ ʜʘ ʩʝ ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʠʟ ʜʦʤʝʥʘ ɸ ʧʨʝʩʣʠʢʘʚʘ ʫ ʿʝʜʠʥʩʪʚʝʥ ʝʣʝʤʝʥʪ 

ʢʦʜʦʤʝʥʘ B. 

 

 

 

ɺʨʩʪʝ   ʧʨʝʩʣʠʢʘʚʘˁʘ 

 

 

 

ʉʫʨʿʝʢʮʠʿʘ 

 

ɼʝʬʠʥʠʮʠʿʘ: ʌʫʥʢʮʠʿʘ BAf ­:  ʟʦʚʝ  ʩʝ  ʩʫʨʿʝʢʮʠʿʘ ʠʣʠ ,,ʥʘñ ʧʨʝʩʣʠʢʘʚʘˁʝ ʘʢʦ 

ʿʝ  () BAf =  (ʦʙʣʘʩʪ ʚʨʝʜʥʦʩʪʠ ʬʫʥʢʮʠʿʝ  f  ʿ ʝʜʥʘʢʘ ʿʝ ʩʢʫʧʫ B), ʰʪʦ ʩʝ ʤʦʞʝ ʟʘʧʠʩʘʪʠ 

ʠ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ:  

                               

                                 ( )( )AxBy Í$Í"          ().xfy=  

 

ʅʘʿʿʝʜʥʦʩʪʘʚʥʠʿʝ ʨʝʯʝʥʦ ʬʫʥʢʮʠʿʘ ʿʝ ʩʫʨʿʝʢʮʠʿʘ ʘʢʦ ʠ ʩʘʤʦ ʘʢʦ ʩʫ ʩʚʠ ʝʣʝʤʝʥʪʠ 

ʢʦʜʦʤʝʥʘ ʩʣʠʢʝ ʙʘʨ ʿʝʜʥʦʛ ʝʣʝʤʝʥʪʘ ʠʟ ʜʦʤʝʥʘ (ʜʦʟʚʦˀʝʥʦ ʿʝ ʠ ʜʘ ʿʝ ʝʣʝʤʝʥʪ ʠʟ 

ʢʦʜʦʤʝʥʘ ʩʣʠʢʘ ʚʝ˂ʝʛ ʙʨʦʿʘ ʝʣʝʤʝʥʘʪʘ ʠʟ ʜʦʤʝʥʘ ʪʿ. ʜʘ ʩʝ ʚʠʰʝ ʝʣʝʤʝʥʘʪʘ ʠʟ ʜʦʤʝʥʘ 

ʧʨʝʩʣʠʢʘʚʘʿʫ ʫ ʠʩʪʠ ʝʣʝʤʝʥʪ ʢʦʜʦʤʝʥʘ).  
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ʀʥʿʝʢʮʠʿʘ 

 

ɼʝʬʠʥʠʮʠʿʘ: ʌʫʥʢʮʠʿʘ BAf ­:  ʟʦʚʝ ʩʝ  ʠʥʿʝʢʮʠʿʘ ʠʣʠ ,,1-1ñ ʧʨʝʩʣʠʢʘʚʘˁʝ ʘʢʦ 

ʚʘʞʠ: 

 

     ( )Axx Í" 21,              () ()( ) ( )2121 xxxfxf =Ý=  ʦʜʥʦʩʥʦ 

                                        ( ) () ()2121 xfxfxx ¸Ý¸  

 

 

ʆʜʥʦʩʥʦ, ʧʦʜ ʠʥʿʝʢʮʠʿʦʤ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʝʩʣʠʢʘʚʘˁʝ ʢʦʿʝ ʨʘʟʣʠʯʠʪʠʤ 

ʝʣʝʤʝʥʪʠʤʘ ʜʦʤʝʥʘ ʧʨʠʜʨʫʞʫʿʝ ʨʘʟʣʠʯʠʪʝ ʝʣʝʤʝʥʪʝ  ʢʦʜʦʤʝʥʘ.  

 

 

ɹʠʿʝʢʮʠʿʘ 

 

ɼʝʬʠʥʠʮʠʿʘ: ʇʨʝʩʣʠʢʘʚʘˁʝ BAf ­:  ʿ ʝ ʙʠʿʝʢʮʠʿʘ ʘʢʦ ʿʝ ʠʥʿʝʢʮʠʿʘ ʠ ʩʫʨʿʝʢʮʠʿʘ. 

ɼʘʢʣʝ, ʙʠʿʝʢʮʠʿʫ f   ʢʘʨʘʢʪʝʨʠʰʝ ʫʩʣʦʚ ʜʘ ʿʝ ʩʚʘʢʠ ʝʣʝʤʝʥʘʪ ʢʦʜʦʤʝʥʘ ʩʣʠʢʘ ʿʝʜʥʦʛ 

ʠ ʩʘʤʦ ʿʝʜʥʦʛ ʝʣʝʤʝʥʪʘ ʠʟ ʜʦʤʝʥʘ.  

 

- ɹʠʿʝʢʪʠʚʥʘ ʬʫʥʢʮʠʿʘ ʠʣʠ ʙʠʿʝʢʮʠʿʘ ʥʘʟʠʚʘ ʩʝ ʧʝʨʤʫʪʘʮʠʿʘ ʩʢʫʧʘ ɸ ʢʘʜʘ   AAf ­:

. 

 

ɼʝʬʠʥʠʮʠʿʘ: ɸʢʦ ʿʝ ʧʨʝʩʣʠʢʘʚʘˁʝ BAf ­:  ʙʠʿʝʢʮʠʿʘ, ʦʥʜʘ ʧʦʩʪʦʿʠ ʧʨʝʩʣʠʢʘʚʘˁʝ 

ABf ­- :1  ʜʝʬʠʥʠʩʘʥʦ ʩʘ: 

                                     () xyf =-1      Ú    () yxf =      ʛʜʝ  ʿʝ  ByAx ÍÍ ,  

ʢʦʿʝ  ʩʝ ʥʘʟʠʚʘ  ʠʥʚʝʨʟʥʦ ʧʨʝʩʣʠʢʘʚʘˁʝ  ʧʨʝʩʣʠʢʘʚʘˁʘ  f .  

 

                              ɸ                         f                           B 

 

                         

 

 

 

 

 

                                                           1-f  

 

 

 

 

. x 

 

.  

y=f(x) 



 

ɿɸɼɸʎʀ 

 

 

1. ʅʝʢʘ  ʿʝ  { }2,1,0,1,2--=A    ʠ  RAf ­:  ʧʨʝʩʣʠʢʘʚʘˁʝ ʜʝʬʠʥʠʩʘʥʦ ʥʘ ʩʣʝʜʝ˂ʠ 

ʥʘʯʠʥ: 

ʘ)   () 12-=xxf  

ʙ)   () 23+=xxf  

ʅʘ˂ʠ ʦʙʣʘʩʪ ʚʨʝʜʥʦʩʪʠ ʜʘʪʠʭ ʬʫʥʢʮʠʿʘ ʠ ʠʩʧʠʪʘʪʠ ʜʘ ʣʠ ʿʝ  f  ʩʫʨʿʝʢʮʠʿʘ. 

 

ʈʝʰʝˁʝ: 

ʘ)                      () (){ }AxxfAf Í= |   -   ʦʙʣʘʩʪ ʚʨʝʜʥʦʩʪʠ ʧʨʝʩʣʠʢʘʚʘˁʘ  f 

 

                   ʂʘʢʦ ʿʝ  () 12-=xxf  ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ: 

  

                            

( ) ( )

( ) ( )

()

()

() 314122

011111

110100

011111

314122

2

2

2

2

2

=-=-=

=-=-=

-=-=-=

=-=--=-

=-=--=-

f

f

f

f

f

 

ʉʘʜʘ ʿʝ: 

 

                        () (){ }AxxfAf Í= |  

                                 

( ) ( ) () () (){ }
{ }
{ }3,0,1

3,0,1,0,3

2,1,0,1,2

-=

-=

--= fffff

                

ɺʠʜʠ ʩʝ ʜʘ ʿʝ  () RAf Ë , ʥʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʩʣʝʜʠ ʜʘ ʦʚʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ 

ʩʫʨʿʝʢʮʠʿʘ (ʜʘ ʙʠ ʧʨʝʩʣʠʢʘʚʘˁʝ ʙʠʣʦ ʩʫʨʿʝʢʮʠʿʘ ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʿʝ () RAf = ). 

 

ʙ)             () (){ }AxxfAf Í= | -   ʦʙʣʘʩʪ ʚʨʝʜʥʦʩʪʠ ʧʨʝʩʣʠʢʘʚʘˁʘ  f 

 

                ʂʘʢʦ ʿʝ  () 23+=xxf  ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ: 

                              



                             

( ) ( )

( ) ( )

()

()

() 1028222

321211

220200

121211

628222

3

3

3

3

3

=+=+=

=+=+=

=+=+=

=+-=+-=-

-=+-=+-=-

f

f

f

f

f

 

ʉʘʜʘ ʿʝ: 

 

            () (){ }AxxfAf Í= |  

                     

( ) ( ) () () (){ }
{ }10,3,2,1,6

2,1,0,1,2

-=

--= fffff

 

ɺʠʜʠ ʩʝ ʜʘ ʿʝ  () RAf Ë , ʥʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʩʣʝʜʠ ʜʘ ʦʚʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ 

ʩʫʨʿʝʢʮʠʿʘ (ʜʘ ʙʠ ʧʨʝʩʣʠʢʘʚʘˁʝ ʙʠʣʦ ʩʫʨʿʝʢʮʠʿʘ ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʿʝ () RAf = ). 

 

 

2. ʇʨʦʚʝʨʠʪʠ ʜʘ ʣʠ ʿʝ ʩʫʨʿʝʢʮʠʿʘ  ʧʨʝʩʣʠʢʘʚʘˁʝ  BAf ­:  ʧʨʠ ʯʝʤʫ ʿʝ  

{ }5,4,3,2,1==BA  ʜʝʬʠʥʠʩʘʥʦ ʩʘ: () ,31 =f  () ,12 =f () ,43 =f  () ,54 =f  () .45 =f  

ʈʝʰʝˁʝ:  

I ʥʘʯʠʥ 

                      

           A                 f                   B=ɸ 

                                               

 

 

 

 

 

 

 ɽʣʝʤʝʥʪ  BÍ2  ʥʠʿʝ ʩʣʠʢʘ ʥʠ ʿʝʜʥʦʛ ʝʣʝʤʝʥʪʘ ʠʟ   ʩʢʫʧʘ ɸ ʰʪʦ ʟʥʘʯʠ ʜʘ ʥʠʿʝ ʦʩʪʚʘʨʝʥ  ʫʩʣʦʚ 

ʜʘ ʿʝ ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʠʟ ʩʢʫʧʘ B (ʢʦʜʦʤʝʥʘ) ʩʣʠʢʘ ʙʘʨ ʿʝʜʥʦʛ ʝʣʝʤʝʥʪʘ ʠʟ ʩʢʫʧʘ ɸ (ʜʦʤʝʥʘ). 

ɼʘʪʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʩʫʨʿʝʢʮʠʿʘ.  

 

.1 

.2 

.3 

.4 

.5 

.1 

.2 

.3 

.4 

.5 



II  ʥʘʯʠʥ 

ɼʘ ʦʚʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʩʫʨʿʝʢʮʠʿʘ ʤʦʞʝ ʩʝ ʜʦʢʘʟʘʪʠ ʠ ʥʘ ʜʨʫʛʠ ʥʘʯʠʥ, ʧʦʤʦ˂ʫ ʦʙʣʘʩʪʠ 

ʚʨʝʜʥʦʩʪʠ ʧʨʝʩʣʠʢʘʚʘˁʘ  f. 

                                    () {}{ }AxxfAf Í= |   - ʦʙʣʘʩʪ ʚʨʝʜʥʦʩʪʠ ʧʨʝʩʣʠʢʘʚʘˁʘ  f 

                                             

() () () () (){ }
{ }
{ }5,4,3,1

4,5,4,1,3

5,4,3,2,1

=

=

= fffff

 

ɺʠʜʠ ʩʝ ʜʘ ʿʝ  () BAf Ë  ʰʪʦ ʟʥʘʯʠ ʜʘ  ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʩʫʨʿʝʢʮʠʿʘ (ʜʘ ʙʠ ʧʨʝʩʣʠʢʘʚʘˁʝ 

ʙʠʣʦ ʩʫʨʿʝʢʮʠʿʘ ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʙʫʜʝ () BAf = ). 

 

3. ʇʨʦʚʝʨʠʪʠ ʜʘ ʣʠ ʿʝ ʠʥʿʝʢʮʠʿʘ, ʩʫʨʿʝʢʮʠʿʘ ʠ ʙʠʿʝʢʮʠʿʘ  ʧʨʝʩʣʠʢʘʚʘˁʝ: 

ʘ)  BAf ­:  ʛʜʝ ʿʝ  { }4,3,2,1==BA  ʜʝʬʠʥʠʩʘʥʦ ʩʘ: () ,21 =f  () ,32 =f () ,23 =f  

() .44 =f   

ʙ) QNf ­:   ʜʝʬʠʥʠʩʘʥʦ  ʩʘ  () .
1 x

x
xf

+
=  

 

ʈʝʰʝˁʝ: 

ʘ)            ɸ                                  B 

         .1    

 

 

 

 

 

ʀʥʿʝʢʮʠʿʘ 

ɽʣʝʤʝʥʪʠ  1 ʠ 3  ʠʟ ʩʢʫʧʘ ɸ ʧʨʝʩʣʠʢʘʚʘʿʫ ʩʝ ʫ ʠʩʪʠ ʝʣʝʤʝʥʪ 2 ʠʟ ʩʢʫʧʘ B, ʰʪʦ ʟʥʘʯʠ 

ʜʘ ʥʠʿʝ ʟʘʜʦʚʦˀʝʥʘ ʜʝʬʠʥʠʮʠʿʘ ʠʥʿʝʢʮʠʿʝ ʜʘ  ʨʘʟʣʠʯʠʪʠ ʦʨʠʛʠʥʘʣʠ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʝ 

ʩʣʠʢʝ. ʆʚʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʠʥʿʝʢʮʠʿʘ. 

 

 

.1 

.2 

.3 

.4 

.1 

.2 

.3 

.4 



ʉʫʨʿʝʢʮʠʿʘ 

ɽʣʝʤʝʥʪ 1 ʠʟ ʩʢʫʧʘ B ʥʠʿʝ ʩʣʠʢʘ ʥʠ ʿʝʜʥʦʛ ʝʣʝʤʝʥʪʘ ʠʟ ʩʢʫʧʘ ɸ ʰʪʦ ʟʥʘʯʠ ʜʘ ʜʘʪʦ 

ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʩʫʨʿʝʢʮʠʿʘ. ɼʘ ʙʠ ʧʨʝʩʣʠʢʘʚʘˁʝ ʙʠʣʦ ʩʫʨʿʝʢʮʠʿʘ ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ 

ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʠʟ ʢʦʜʦʤʝʥʘ ʙʫʜʝ ʩʣʠʢʘ ʙʘʨ ʿʝʜʥʦʛ (ʤʦʞʝ ʠ ʚʠʰʝ ʝʣʝʤʝʥʘʪʘ) ʠʟ ʜʦʤʝʥʘ.  

 

ɹʠʿʝʢʮʠʿʘ 

ɿʥʘʤʦ ʜʘ ʿʝ ʧʨʝʩʣʠʢʘʚʘˁʝ ʙʠʿʝʢʮʠʿʘ ʘʢʦ ʿʝ ʠʥʿʝʢʮʠʿʘ ʠ ʩʫʨʿʝʢʮʠʿʘ, ʢʘʢʦ ʦʚʦ 

ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʠʥʿʝʢʮʠʿʘ ʥʠ ʩʫʨʿʝʢʮʠʿʘ ʪʦ ʟʥʘʯʠ ʜʘ ʥʠʿʝ ʥʠ ʙʠʿʝʢʮʠʿʘ.  

(ʋ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʛʜʝ ʿʝ ʧʨʝʩʣʠʢʘʚʘˁʝ ʠʥʿʝʢʮʠʿʘ ʘʣʠ ʥʠʿʝ ʩʫʨʿʝʢʮʠʿʘ ʠʣʠ ʦʙʨʥʫʪʦ 

ʿʝʩʪʝ ʩʫʨʿʝʢʮʠʿʘ ʘʣʠ ʥʠʿʝ ʠʥʿʝʢʮʠʿʘ ʪʘʢʚʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʥʠ ʙʠʿʝʢʮʠʿʘ. ɿʘ 

ʙʠʿʝʢʮʠʿʫ ʿʝ ʥʝʦʧʭʦʜʥʦ ʜʘ ʙʫʜʝ ʠ ʠʥʿʝʢʮʠʿʘ ʠ ʩʫʨʿʝʢʮʠʿʘ). 

ʙ)   

ʀʥʿʝʢʮʠʿʘ 

ɿʘ ʧʨʦʚʝʨʫ ʠʥʿʝʢʮʠʿʝ ʠʩʢʦʨʠʩʪʠ˂ʝʤʦ ʜʝʬʠʥʠʮʠʿʫ ʠʥʿʝʢʮʠʿʝ ʜʘ ʿʝ  

( )Axx Í" 21,              () ()( ) ( )2121 xxxfxf =Ý=  ʦʜʥʦʩʥʦ 

                                        ( ) () ()2121 xfxfxx ¸Ý¸  

ʇʨʝʪʧʦʩʪʘʚʠ˂ʝʤʦ ʜʘ ʩʫ ʿʝʜʥʘʢʝ ʩʣʠʢʝ ʪʿ. ʜʘ ʿʝ  () ()21 xfxf = , ʜʦʢʘʞʠʤʦ ʜʘ ʩʫ ʿʝʜʥʘʢʠ 

ʠ ʦʨʠʛʠʥʘʣʠ ʪʿ.  .21 xx =  

() ( )

( ) ( )

21

122211

1221

2

2

1

1

21

11

11

xx

xxxxxx

xxxx

x

x

x

x

xfxf

=

+=+

+=+

+
=

+

=

 

ʆʚʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʿʝʩʪʝ ʠʥʿʝʢʮʠʿʘ ʿʝʨ ʠʟ ʧʨʝʪʧʦʩʪʘʚʢʝ ʜʘ ʩʫ ʿʝʜʥʘʢʝ ʩʣʠʢʝ ʜʦʙʠʣʠ 

ʩʤʦ ʜʘ ʩʫ ʿʝʜʥʘʢʠ ʠ ʦʨʠʛʠʥʘʣʠ.  

ʉʫʨʿʝʢʮʠʿʘ 

QNf ­:     ʛʜʝ ʿʝ { },...3,2,1=N  ʩʢʫʧ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ  ʘ Q  ʩʢʫʧ ʨʘʮʠʦʥʘʣʥʠʭ 

ʙʨʦʿʝʚʘ (ʩʢʫʧ ʙʨʦʿʝʚʘ ʢʦʿʠ ʤʦʛʫ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʝ ʫ ʦʙʣʠʢʫ ʨʘʟʣʦʤʢʘ). 

ʂʘʢʦ ʿʝ  ()
x

x
xf

+
=

1
    ʪʦ   ʟʘ        Nx Í=1    Ý   ,

2

1

11

1
QÍ=

+
 



                                                         Nx Í=2   Ý   ,
3

2

21

2
QÍ=

+
 

                                                          Nx Í=3   Ý   ,
4

3

31

3
QÍ=

+
 

                                                            . 

                                                            . 

                                      

() (){ }NxxfNf Í= |                                  

           
ý
ü
û

í
ì
ë
= ...

4

3
,

3

2
,

2

1
                                    

ʂʘʢʦ ʿʝ () RaNf Ë  ʦʚʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʥʠʿʝ ʩʫʨʿʝʢʮʠʿʘ. 

ʂʘʢʦ ʧʨʝʩʣʠʢʘʚʘˁʝ ʿʝʩʪʝ ʠʥʿʝʢʮʠʿʘ ʘʣʠ ʥʠʿʝ ʩʫʨʿʝʢʮʠʿʘ ʪʦ ʟʥʘʯʠ ʜʘ ʥʠʿʝ ʙʠʿʝʢʮʠʿʘ.  

 

4. ʅʝʢʘ ʿʝ  BAf ­:  ʧʨʝʩʣʠʢʘʚʘˁʝ ʜʝʬʠʥʠʩʘʥʦ ʜʠʿʘʛʨʘʤʦʤ. ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʿʝ ʜʘʪʦ 

ʧʨʝʩʣʠʢʘʚʘˁʝ ʙʠʿʝʢʮʠʿʘ, ʘʢʦ ʿʝʩʪʝ ʥʘ˂ʠ ʠʥʚʝʨʟʥʦ ʧʨʝʩʣʠʢʘʚʘˁʝ .1-f  

 

                                        ɸ                                              B 

                      

 

 

 

 

 

 

 

 

 

ʈʝʰʝˁʝ:   

ɼʘ ʙʠ ʧʨʝʩʣʠʢʘʚʘˁʝ ʙʠʣʦ ʙʠʿʝʢʮʠʿʘ ʧʦʪʨʝʙʥʦ ʿʝ ʧʨʝʤʘ ʜʝʬʠʥʠʮʠʿʠ ʜʘ ʩʚʘʢʠ ʝʣʝʤʝʥʪ 

ʠʟ ʢʦʜʦʤʝʥʘ B ʙʫʜʝ ʩʣʠʢʘ ʿʝʜʠʥʩʪʚʝʥʦʛ ʝʣʝʤʝʥʪʘ ʠʟ ʜʦʤʝʥʘ ɸ. ʉʘ ʜʠʿʘʛʨʘʤʘ ʢʦʿʠ ʿʝ 

ʜʘʪ ʫ ʟʘʜʘʪʢʫ ʩʝ ʚʠʜʠ ʜʘ ʦʚʘʿ ʫʩʣʦʚ ʿʝʩʪʝ ʟʘʜʦʚʦˀʝʥ ʰʪʦ ʟʥʘʯʠ ʜʘ ʧʨʝʩʣʠʢʘʚʘˁʝ  f   

ʿʝʩʪʝ ʙʠʿʝʢʮʠʿʘ. 

.1 

.2 

.3 

.4 

.4 

. a 

. b 

. c 

. d 



ɸʢʦ ʧʨʝʩʣʠʢʘʚʘˁʝ  BAf ­:   ʿ ʝʩʪʝ ʙʠʿʝʢʮʠʿʘ ʪʦ ʧʨʝʤʘ ʜʝʬʠʥʠʮʠʿʠ ʩʣʝʜʠ ʜʘ ʧʦʩʪʦʿʠ 

ʠʥʚʝʨʟʥʦ ʧʨʝʩʣʠʢʘʚʘˁʝ  ABf ­- :1 . 

ʂʘʢʦ ʿʝ   () cf =1     Ý    () 11 =- cf  

               () df =2     Ý    () 21 =- df  

                () bf =3     Ý    () 31 =- bf  

               () af =4      Ý    () .41 =- af  

 

 

ʇʈʆʀɿɺʆɼ    ʇʈɽʉʃʀʂɸɺɸɳɸ 

 

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʩʫ  A, B ʠ C ʥʝʧʨʘʟʥʠ ʩʢʫʧʦʚʠ ʠ  BAf ­: ,  CBg ­: . ʊʘʜʘ 

ʧʨʝʩʣʠʢʘʚʘˁʝ  ( )() ()( )xfgxfg =A    ʪʘʢʚʦ ʜʘ   CAfg ­:A  ʥʘʟʠʚʘʤʦ  ʧʨʦʠʟʚʦʜ, 

ʢʦʤʧʦʟʠʮʠʿʘ ʠʣʠ ʩʣʦʞʝʥʘ ʬʫʥʢʮʠʿʘ  ʧʨʝʩʣʠʢʘʚʘˁʘ  f  ʠ  g. 

                              ɸ                            B                            C    

 

                                                      f                               g                                      

 

 

 

                                                        

            CAfg ­:A    

  

ʋ  ʩʢʫʧʫ ɸ ʧʦʩʪʦʿʠ ʝʣʝʤʝʥʪ  x  ʢʦʿʠ ʩʝ ʧʨʝʩʣʠʢʘʚʘˁʝʤ  f    ʧʨʝʩʣʠʢʘʚʘ ʫ ʝʣʝʤʝʥʪ  ()xf  ʫ 

ʩʢʫʧʫ B. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʝʣʝʤʝʥʪ  x  ʿʝ ʦʨʠʛʠʥʘʣ ʠ ʦʥ ʧʨʠʧʘʜʘ ʩʢʫʧʫ ɸ, ʦʜʥʦʩʥʦ ʜʦʤʝʥʫ 

ʧʨʝʩʣʠʢʘʚʘˁʘ. ɽʣʝʤʝʥʪ  ()xf  ʿ ʝ ʩʣʠʢʘ  ʝʣʝʤʝʥʪʘ  x  ʠ ʦʥ ʧʨʠʧʘʜʘ ʩʢʫʧʫ B, ʦʜʥʦʩʥʦ ʢʦʜʦʤʝʥʫ 

ʧʨʝʩʣʠʢʘʚʘˁʘ  f. 

ɸʢʦ ʩʘʜʘ ʧʦʩʤʘʪʨʘʤʦ ʧʨʝʩʣʠʢʘʚʘˁʝ  g  ʚʠʜʠʤʦ ʜʘ ʿʝ ʜʦʤʝʥ ʦʚʦʛ ʧʨʝʩʣʠʢʘʚʘˁʘ ʩʢʫʧ B, ʘ 

ʢʦʜʦʤʝʥ ʧʨʝʩʣʠʢʘʚʘˁʘ ʩʢʫʧ C ʪʿ.  CBg ­: .  ʉʘʜʘ ʿʝ ʝʣʝʤʝʥʪ  ()xf  ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʫ ʜʦʤʝʥʫ  

B ʦʨʠʛʠʥʘʣ, ʘ  ʝʣʝʤʝʥʪ  ()( )xfg  ʿʝ ˁʝʛʦʚʘ ʩʣʠʢʘ ʢʦʿʘ ʧʨʠʧʘʜʘ ʩʢʫʧʫ C.  

 

.  x 

 

. f (x) 

 

. 

g(f(x)) 



 

ɿɸɼɸʎʀ 

 

1. ʌʫʥʢʮʠʿʝ  RRf ­:   ʠ   RRg ­:  ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ:  

                               () 12 += xxf ,     () 53 += xxg . 

ʅʘ˂ʠ: ( )()1fgA ,   ( )( ),2-fgA     ( )( ),1-gf A      ( )()agf A . 

 

ʈʝʰʝˁʝ:  ʅʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʧʨʦʠʟʚʦʜʘ ʧʨʝʩʣʠʢʘʚʘˁʘ ʠʤʘʤʦ ʜʘ ʿʝ  

( )() ()( )xfgxfg =A , ʩʘʜʘ ʿʝ: 

     

       ( )() ()( ) ( ) ( ) 86536512312 +=++=++=+== xxxxgxfgxfgA  

                                                

                                                ()xf  

 

ʉʘʜʘ  ʿʝ  ( )() 148161 =+Ö=fgA                                 (ʫʤʝʩʪʦ x  ʟʘʤʝˁʫʿʝʤʦ 1) 

               ( )( ) ( ) 48128262 -=+-=+-Ö=-fgA      (ʫʤʝʩʪʦ x  ʟʘʤʝˁʫʿʝʤʦ -2) 

 

ʅʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʧʨʦʠʟʚʦʜʘ ʧʨʝʩʣʠʢʘʚʘˁʘ  ʿʝ: 

        

        ( )() ()( ) ( ) ( ) 1161106153253 +=++=++=+== xxxxfxgfxgf A   

 

ɿʘ  1-=x     ʿ ʝ    ( )( ) ( ) 511611161 =+-=+-Ö=-gf A  

ɿʘ   ax=      ʿ ʝ    ( )() 116 +Ö= aagf A   ʧʨʠ ʯʝʤʫ ʿʝ  .consta=  

 

2. ʌʫʥʢʮʠʿʝ  RRf ­:   ʠ   RRg ­:  ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ:  

                               () 12+=xxf ,     () xxxg 22-= . 

ʅʘ˂ʠ: ( )()5fgA ,   ( )( ),2-fgA     ( )(),3gf A      ( )( )4-gf A . 

 

 

ʈʝʰʝˁʝ: ʅʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʧʨʦʠʟʚʦʜʘ ʧʨʝʩʣʠʢʘʚʘˁʘ ʠʤʘʤʦ ʜʘ ʿʝ  

( )() ()( )xfgxfg =A , ʩʘʜʘ ʿʝ: 

 

              

 



( )() ()( ) ( )( ) ( )( ) 221121211 222222222 --+ÖÖ+=+-+=+== xxxxxxgxfgxfgA  

                 12212 4224 -=--++= xxxx  

 

   

 

 

 

 

 

 

ʉʘʜʘ ʿʝ  ( )() 6241625155 4 =-=-=fgA    ( x  ʟʘʤʝˁʫʿʝʤʦ ʩʘ  5) 

            ( )( )( ) .15116122
4

=-=--=-fgA  

 

ʅʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʮʠʿʝ ʧʨʦʠʟʚʦʜʘ ʧʨʝʩʣʠʢʘʚʘˁʘ  ʿʝ:      

  ( )() ()( ) ( )( ) ( ) ( )( ) 1222122
2222222 +-+-ÖÖ+=+-=-== xxxxxxxxfxgfxgf A   

                  144 234 ++-= xxx  

( )() 10108118136108811343433 234 =-=++-=+Ö+Ö-=gf A  

( )( )( ) ( ) ( ) 5771642562561444444
234

=+++=+-+---=-gf A  

 

                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ( )22 1+x  ʩʝ   ʨʝʰʘʚʘ  ʧʦʤʦ˂ʫ ʬʦʨʤʫʣʝ  ʟʘ  ʢʚʘʜʨʘʪ  ʙʠʥʦʤʘ: 

                    ( ) 222
2 bababa ++=+  

ʆʚʜʝ   ʿʝ  ( ) ( )( )( ) 644444
3

-=-Ö-Ö-=-  

ɼʦʢ   ʿʝ  ( ) ( )( )16444
2

=-Ö-=-  

ʅʝʛʘʪʠʚʘʥ  ʙʨʦʿ  ʥʘ  ʥʝʧʘʨʥʦʤ  ʩʪʝʧʝʥʫ   ʿʝ  ʥʝʛʘʪʠʚʘʥ. 

ʅʝʛʘʪʠʚʘʥ  ʙʨʦʿ  ʥʘ  ʧʘʨʥʦʤ  ʩʪʝʧʝʥʫ  ʿʝ  ʧʦʟʠʪʠʚʘʥ. 

ʅʝʧʘʨʥʠ   ʩʪʝʧʝʥʠ   ʩʫ  1,3,5,... 

ʇʘʨʥʠ  ʩʪʝʧʝʥʠ  ʩʫ   2,4,6,... 



3.  ʅʝʢʘ ʩʫ  () 12 += xxf    ʠ   () 12 ++= xxxg .  ʆʜʨʝʜʠʪʠ:  ( )(),xfgA  ( )(),xgf A   

( )(),xggA   ( )().xff A  

 

ʈʝʰʝˁʝ:   

 

( )() ()( ) ( )( ) ( ) 1121441121212 22
+++++=++++=+== xxxxxxgxfgxfgA  

                                 364 2 ++= xx  

 

( )() ()( ) ( ) ( ) 32212221121 2222 ++=+++=+++=++== xxxxxxxxfxgfxgf A  

( )() ()( ) ( )( ) ( )1111 2222 ++++++=++== xxxxxxgxggxggA  

               ( )( )( )1111 222 ++++++++= xxxxxx  

               2)1( 2223234 +++++++++++= xxxxxxxxxx  

               21232 2234 +++++++= xxxxxx  

               3342 234 ++++= xxxx  

  ( )() ()( ) ( ) ( ) 34124112212 +=++=++=+== xxxxfxffxff A . 

4. ʇʨʝʩʣʠʢʘʚʘˁʘ   f   ʠ  g   ʜʝʬʠʥʠʩʘʥʘ  ʩʫ  ʥʘ ʩʣʝʜʝ˂ʠ  ʥʘʯʠʥ: 

               () 542 +-= xxxf ,    () 54 += xxg  

ʆʜʨʝʜʠʪʠ  ()xf 2   ʠ  ().2 xg  

 

ʈʝʰʝˁʝ:    

 

     () ( )() ()( ) ( )( ) ( )55445454 22222 ++--+-=+-=== xxxxxxfxffxffxf A  

               

( )( )

1024228

15164252052016454

5201645454

234

2223234

222

--+-=

-+-+-+-+-+-=

+-+-+-+-=

xxxx

xxxxxxxxxx

xxxxxx

 

 

     () ( )() ()( ) ( ) ( ) 2516520165544542 +=++=++=+=== xxxxgxggxggxg A . 

 

5. ɿʘ ʧʨʝʩʣʠʢʘʚʘˁʘ  () 64 -= xxf   ʠ  () xxxg 43 2 +=   ʥʘ˂ʠ: 

ʘ)  ()( )xgf                                             ʮ)  ()( )12 ff +  

ʙ)  ()( )xfxg 510 +-                              ʜ)   ()( )0fxg + . 

 

ʈʝʰʝˁʝ: 

    

ʘ)  ()( ) ( ) ( ) 61612643443 222 -+=-+=+= xxxxxxfxgf  



ʙ)  ()( ) ( )( ) ( ) ( )301030201064510510 -=-+-=-+-=+- xgxxgxxgxfxg  

                                 

( ) ( ) ( )

25801760300

1204027001800300

1204090060010033010430103

2

2

22

+-=

-++-=

-++-=-+-=

xx

xxx

xxxxx

 

 

ʮ)  ()( ) ( ) ( ) () 66040642614212 -=-Ö==-+=-Ö+=+ fffff  

ʜ)   ()( ) ( ) ( ) ( ) ( )646366040
2

-+-=-=-Ö+=+ xxxgxgfxg  

                         
( )

84323

24410836324436123

2

22

+-=

-++-=-++-=

xx

xxxxxx
 

 

6. ɸʢʦ ʩʫ ʜʘʪʠ ʩʢʫʧʦʚʠ  { }3,2,1=A ,  { }cbaB ,,=   ʠ  { }7,6,5=C ,  ʠ ʧʨʝʩʣʠʢʘʚʘˁʘ  

BAf ­:   ʠ  CBg ­:   ʜʝʬʠʥʠʩʘʥʘ ʩʘ  öö
÷

õ
ææ
ç

å

abc
f

123
: ,  öö

÷

õ
ææ
ç

å

765
:

abc
g .  ʆʜʨʝʜʠʪʠ  .fgA  

 

 

ʈʝʰʝˁʝ:  

 

  CAfg ­:A  

 

( )() ()( ) ()
( )() ()( ) ()
( )() ()( ) () 533

622

711

===

===

===

cgfgfg

bgfgfg

agfgfg

A

A

A

                    öö
÷

õ
ææ
ç

å
=

765

123
fgA

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʘʜʘ ʿʝ ʧʨʝʩʣʠʢʘʚʘˁʝ  ʜʝʬʠʥʠʩʘʥʦ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

                                                     öö
÷

õ
ææ
ç

å

abc
f

123
:

 

ʆʚʦ ʟʥʘʯʠ ʜʘ ʩʝ  1  ʧʨʝʩʣʠʢʘʚʘ  ʫ  ʘ,  2 ʩʝ ʧʨʝʩʣʠʢʘʚʘ  ʫ  b,  ʘ  3  ʩʝ  

ʧʨʝʩʣʠʢʘʚʘ  ʫ  c. 

ʋ  ʧʨʚʦʤ  ʨʝʜʫ  ʩʫ  ʦʨʠʛʠʥʘʣʠ (1,2,3) ʜʦʢ ʩʫ ʫ ʜʨʫʛʦʤ  ʨʝʜʫ ˁʠʭʦʚʝ 

ʩʣʠʢʝ   (a,b,c). 

 

 

 

 



                                                                                                                                      

 

 

   

 

 

 

 

 

 

 

7. ʅʝʢʘ  ʩʫ ʜʘʪʠ  ʩʢʫʧʦʚʠ  { }3,2,1=X ,   { }baY ,=    ʠ  { }kedZ ,,= . ɼʘʪʘ ʩʫ ʠ   

ʧʨʝʩʣʠʢʘʚʘˁʘ YXg ­: ,   ZYf ­:   ʜʝʬʠʥʠʩʘʥʘ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

                      öö
÷

õ
ææ
ç

å

abb
g

123
: ,    öö

÷

õ
ææ
ç

å

ek

ab
f :  

ʅʘ˂ʠ  ʧʨʦʠʟʚʦʜ  ʧʨʝʩʣʠʢʘʚʘˁʘ  .gfh A=  

 

ʈʝʰʝˁʝ: 

 

( )() ()( )xgfxgfh == A                            ZXh ­:  

 

() ()( ) ()
() ()( ) ()
() ()( ) () kbfgfh

kbfgfh

eafgfh

===

===

===

33

22

11

                            öö
÷

õ
ææ
ç

å

ekk
h

123
:  

 

8. ɼʘʪʝ  ʩʫ  ʬʫʥʢʮʠʿʝ   f   ʠ  g  ʥʘ  ʩʣʝʜʝ˂ʠ  ʥʘʯʠʥ: 

                öö
÷

õ
ææ
ç

å

rqp

abc
f :   ʠ   öö

÷

õ
ææ
ç

å

uvz

pqr
g :  

ʆʜʨʝʜʠʪʠ:  ( )()afgA ,   ( )()bfgA . 

 

ʈʝʰʝˁʝ: 

 

( )() ()( ) ()
( )() ()( ) () vqgbfgbfg

zrgafgafg

===

===

A

A
  

 

 

 

ʂʘʜʘ ʩʝ ʦʜʨʝʹʫʿʝ   ʥʧʨ.       ( )() ()( ) () 711 === agfgfgA   

()1f   ʩʝ  ʦʜʨʝʹʫʿʝ  ʠʟ  öö
÷

õ
ææ
ç

å

abc
f

123
: ,  ʚʠʜʠ ʩʝ ʜʘ ʩʝ  1 ʧʨʝʩʣʠʢʘʚʘ  ʫ  ʘ  

  ()ag   ʩʝ  ʦʜʨʝʹʫʿʝ  ʠʟ  öö
÷

õ
ææ
ç

å

765
:

abc
g , ʦʜʘʚʜʝ  ʩʝ  ʚʠʜʠ  ʜʘ  ʩʝ  ʘ  ʧʨʝʩʣʠʢʘʚʘ  ʫ  7

  

                                                                       

               



9. ɼʘʪ  ʿʝ  ʩʢʫʧ  { }5,4,3,2,1=A ʠ  ʧʨʝʩʣʠʢʘʚʘˁʝ  AAf ­:  ʜʝʬʠʥʠʩʘʥʦ ʥʘ ʩʣʝʜʝ˂ʠ 

ʥʘʯʠʥ: 

                                 öö
÷

õ
ææ
ç

å

23451

12345
:f  

ʆʜʨʝʜʠʪʠ:  32 , ff    ʠ   .1-f  

 

ʈʝʰʝˁʝ: 

 

() ( )() ()( )xffxffxf == A2  

 

() ( )() ()( ) () 321112 ==== ffffff A  

()( )() ()( ) () 432222 ==== ffffff A                 

() ( )() ()( ) () 543332 ==== ffffff A  

() ( )() ()( ) () 154442 ==== ffffff A  

()( )() ()( ) () 215552 ==== ffffff A  

                          

                      öö
÷

õ
ææ
ç

å

34512

12345
:2f     

 

 

 

 

() ()( )xffxf 23 =  

() ()( ) () 4311 23 === ffff  

() ()( ) () 5422 23 === ffff  

() ()( ) () 1533 23 === ffff  

() ()( ) () 2144 23 === ffff  

() ()( ) () 3255 23 === ffff  

 

                                 öö
÷

õ
ææ
ç

å

45123

12345
:3f  

 

 

 

 

 

ʆʚʜʝ ʩʝ ʫ ʧʨʚʦʤ ʨʝʜʫ ʥʘʣʘʟʝ  ʨʝʜʦʤ ʝʣʝʤʝʥʪʠ  ʩʢʫʧʘ  

ɸ , ʫ ʜʨʫʛʦʤ  ʨʝʜʫ ʩʫ ʩʣʠʢʝ ʜʘʪʠʭ ʝʣʝʤʝʥʘʪʘ ʢʦʿʝ ʩʤʦ 

ʜʦʙʠʣʠ  ʠʟʨʘʯʫʥʘʚʘˁʝʤ. 



 

 

 

 

 

 

 

 

 
1-f -   ʠʥʚʝʨʟʥʦ  ʧʨʝʩʣʠʢʘʚʘˁʝ ʧʨʝʩʣʠʢʘʚʘˁʘ  f 

 

()

()

()

()

() 45

34

23

12

51

1

1

1

1

1

=

=

=

=

=

-

-

-

-

-

f

f

f

f

f

 

                          öö
÷

õ
ææ
ç

å-

51234

12345
:1f  

 

 

 

ʂʘʜʘ  ʩʝ  ʦʜʨʝʹʫʿʝ   ʥʧʨ.  ()1f  ͙ ͘  öö
÷

õ
ææ
ç

å

23451

12345
:f         

ʦʥʜʘ ʩʝ  1 ʠʟ ʧʨʚʦʛ ʨʝʜʘ  ʧʨʝʩʣʠʢʘʚʘ  ʫ 2  ʫ ʜʨʫʛʦʤ ʨʝʜʫ  (ʦʨʠʛʠʥʘʣʠ ʩʫ ʫ ʧʨʚʦʤ ʨʝʜʫ, ʩʣʠʢʝ 

ʫ ʜʨʫʛʦʤ ʨʝʜʫ). 

ʂʘʜʘ ʩʝ ʦʜʨʝʹʫʿʝ  ʥʧʨ.  ()51-f  ʠʟ  öö
÷

õ
ææ
ç

å

23451

12345
:f    

ʂʦʜ   ʠʥʚʝʨʟʥʦʛ ʧʨʝʩʣʠʢʘʚʘˁʘ ʦʨʠʛʠʥʘʣʠ ʩʫ ʫ ʜʨʫʛʦʤ ʨʝʜʫ, ʘ ˁʠʭʦʚʝ ʩʣʠʢʝ ʫ ʧʨʚʦʤ ʨʝʜʫ 

ʰʪʦ ʟʥʘʯʠ ʜʘ ʩʝ 5 ʧʨʝʩʣʠʢʘʚʘ ʫ 4. 

 

 

 

ʂʘʜʘ  ʩʝ  ʦʜʨʝʹʫʿʝ  ʥʧʨ.  () ()( ) () 4311 23 === ffff  

 

 ()12f   ʯʠʪʘʤʦ ʠʟ  öö
÷

õ
ææ
ç

å

34512

12345
:2f                    ()3f  ʯʠʪʘʤʦ ʠʟ    öö

÷

õ
ææ
ç

å

23451

12345
:f                              

 



 

ʈɽʃɸʎʀɱɽ 

 

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʩʫ ɸ  ʠ  B  ʥʝʧʨʘʟʥʠ ʩʢʫʧʦʚʠ. ʉʢʫʧ  ( ){ }BbAabaBA ÍÍ=³ ,|,  ʥʘʟʠʚʘ 

ʩʝ ɼʝʢʘʨʪʦʚ ʧʨʦʠʟʚʦʜ ʩʢʫʧʘ ɸ  ʠ ʩʢʫʧʘ B. 

-  ɼʝʢʘʨʪʦʚ ʧʨʦʠʟʚʦʜ ʜʚʘ ʩʢʫʧʘ ʿʝ ʩʢʫʧ ʫʨʝʹʝʥʠʭ ʧʘʨʦʚʘ ʪʘʢʚʠʭ ʜʘ ʿʝ ʧʨʚʠ ʝʣʝʤʝʥʪ ʫʨʝʹʝʥʦʛ 

ʧʘʨʘ ʝʣʝʤʝʥʘʪ ʧʨʚʦʛ ʩʢʫʧʘ, ʜʦʢ ʿʝ ʜʨʫʛʠ ʝʣʝʤʝʥʪ ʫʨʝʹʝʥʦʛ ʧʘʨʘ ʝʣʝʤʝʥʘʪ ʜʨʫʛʦʛ ʩʢʫʧʘ.  

ɼʝʬʠʥʠʮʠʿʘ: ʈʝʣʘʮʠʿʘ rʜʫʞʠʥʝ n ʿʝ ʥʝʧʨʘʟʘʥ ʧʦʜʩʢʫʧ ɼʝʢʘʨʪʦʚʦʛ ʧʨʦʠʟʚʦʜʘ n ʩʢʫʧʦʚʘ. 

ʂʘʜʘ ʿʝ 2=n  ʪʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʙʠʥʘʨʥʦʿ ʨʝʣʘʮʠʿʠ, ʜʘʢʣʝ ʦ ʨʝʣʘʮʠʿʠ ʠʟʤʝʹʫ ʝʣʝʤʝʥʪʘ ʘ ʩʘ 

ʝʣʝʤʝʥʪʦʤ  b, ʦʜʥʦʩʥʦ ʦ ʫʨʝʹʝʥʦʤ ʧʘʨʫ ( )ba,  ʠʟ ɼʝʢʘʨʪʦʚʦʛ ʧʨʦʠʟʚʦʜʘ  .BA³  

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʩʫ A ʠ B ʜʘʪʠ ʩʢʫʧʦʚʠ. ʉʚʘʢʠ ʥʝʧʨʘʟʘʥ ʧʦʜʩʢʫʧ  r ɼʝʢʘʨʪʦʚʦʛ 

ʧʨʦʠʟʚʦʜʘ  BA³ , ʪʿ. BA³Ì¸rf  ʥʘʟʠʚʘ ʩʝ  ʨʝʣʘʮʠʿʘ. 

ʇʨʠʤʝʨ: ʇʨʠʤʝʨʠ ʨʝʣʘʮʠʿʘ ʩʫ: 

1) ʈʝʣʘʮʠʿʘ ʿʝʜʥʘʢʦʩʪʠ ʙʨʦʿʝʚʘ (yx= ). 

2) ʈʝʣʘʮʠʿʘ ,,ʙʠʪʠ ʧʘʨʘʣʝʣʘʥñ ʫ ʩʢʫʧʫ ʧʨʘʚʠʭ  (ba || ). 

3) ʈʝʣʘʮʠʿʘ ,,ʤʘˁʝ ʠʣʠ ʿʝʜʥʘʢʦñ ʫ ʩʢʫʧʫ ʨʝʘʣʥʠʭ ʙʨʦʿʝʚʘ (¢). 

ɼʝʬʠʥʠʮʠʿʘ: ʉʚʘʢʠ ʥʝʧʨʘʟʘʥ ʧʦʜʩʢʫʧ r ɼʝʢʘʨʪʦʚʦʛ ʢʚʘʜʨʘʪʘ  AAA ³=2  ʥʘʟʠʚʘ ʩʝ 

ʨʝʣʘʮʠʿʘ ʩʢʫʧʘ ɸ.  

- ɸʢʦ ʩʫ  ʝʣʝʤʝʥʪʠ  a ʠ  b  ʫ  ʨʝʣʘʮʠʿʠ ʪʦ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʥʘ ʜʚʘ ʥʘʯʠʥ: 

1)  bar    ʠ  ʯʠʪʘʤʦ  ,, ʘ  ʿ ʝ ʫ ʨʝʣʘʮʠʿʠ r ʩʘ bñ 

2) ( )rÍba,   ʠ  ʯʠʪʘʤʦ ,,ʫʨʝʹʝʥʠ ʧʘʨ ( )ba,  ʧʨʠʧʘʜʘ ʨʝʣʘʮʠʿʠ  rñ 

- ɸʢʦ  ( )rÎba,  ʦʥʜʘ ʩʝ ʢʘʞʝ ,,ʘ  ʥʠʿʝ  ʫ ʨʝʣʘʮʠʿʠ  r ʩʘ bñ 

ɼʝʬʠʥʠʮʠʿʘ: ʆʩʦʙʠʥʝ ʨʝʣʘʮʠʿʝ  r ʫ ʩʢʫʧʫ ɸ: 

1. ʈʝʬʣʝʢʩʠʚʥʦʩʪ     ( )AaÍ"     aar       ʠʣʠ  ( )rÍaa,  

         (ʝʣʝʤʝʥʪ  ʘ   ʿ ʝ ʫ ʨʝʣʘʮʠʿʠ ʩʘʤ ʩʘ ʩʦʙʦʤ) 

 

2. ʉʠʤʝʪʨʠʯʥʦʩʪ  ( )Aba Í" ,   bar  Ý  abr   ʠʣʠ  ( )rÍba,  Ý   ( )rÍab,  

    (ʘʢʦ ʿʝ  ʘ  ʫ  ʨʝʣʘʮʠʿʠ  ʩʘ  b, ʦʥʜʘ ʿʝ ʠ  b    ʫ ʨʝʣʘʮʠʿʠ ʩʘ a) 

 

3. ɸʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪ  ( )Aba Í" ,   bar    Ø abr  Ý   ba=  

          ʠʣʠ    ( )rÍba,  Ø  ( )rÍab,   Ý  ba=  

  (ʘʢʦ ʿʝ  a  ʫ  ʨʝʣʘʮʠʿʠ  ʩʘ  b  ʠ   b   ʫ  ʨʝʣʘʮʠʿʠ ʩʘ a   ʦʥʜʘ ʿʝ ba= ) 



 

4. ʊʨʘʥʟʠʪʠʚʥʦʩʪ  ( )Acba Í" ,,      bar     Ø   cbr   Ý   car  

ʠʣʠ           ( )rÍba,    Ø  ( )rÍcb,   Ý   ( )rÍca,  

(ʘʢʦ ʿʝ   a  ʫ  ʨʝʣʘʮʠʿʠ  ʩʘ  b  ʠ    b  ʫ  ʨʝʣʘʮʠʿʠ  ʩʘ  c ʦʥʜʘ ʿʝ ʠ  a  ʫ  ʨʝʣʘʮʠʿʠ  ʩʘ  

c -  ʠʣʠ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʝ ʘʢʦ ʿʝ ʧʨʚʠ ʝʣʝʤʝʥʪ ʫ ʨʝʣʘʮʠʿʠ ʩʘ ʜʨʫʛʠʤ, ʜʨʫʛʠ ʫ 

ʨʝʣʘʮʠʿʠ ʩʘ ʪʨʝ˂ʠʤ, ʦʥʜʘ ʿʝ ʠ ʧʨʚʠ ʫ ʨʝʣʘʮʠʿʠ ʩʘ ʪʨʝ˂ʠʤ).  

ɼʝʬʠʥʠʮʠʿʘ:  ʈʝʣʘʮʠʿʘ r ʢʦʿʘ ʠʤʘ ʦʩʦʙʠʥʝ: ʨʝʬʣʝʢʩʠʚʥʦʩʪ, ʩʠʤʝʪʨʠʯʥʦʩʪ ʠ ʪʨʘʥʟʠʪʠʚʥʦʩʪ  

ʥʘʟʠʚʘ ʩʝ ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ (ʈ-ʉ-ʊ  ʨʝʣʘʮʠʿʘ). 

ɼʝʬʠʥʠʮʠʿʘ: ʈʝʣʘʮʠʿʘ r ʢʦʿʘ ʠʤʘ ʦʩʦʙʠʥʝ: ʨʝʬʣʝʢʩʠʚʥʦʩʪ, ʘʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪ ʠ 

ʪʨʘʥʟʠʪʠʚʥʦʩʪ  ʥʘʟʠʚʘ ʩʝ ʨʝʣʘʮʠʿʘ ʧʦʨʝʪʢʘ (ʈ-ɸ-ʊ  ʨʝʣʘʮʠʿʘ). 

ʇʨʠʤʝʨ: ʈʝʣʘʮʠʿʘ ,,¢ñ (ʤʘˁʝ ʠʣʠ ʿʝʜʥʘʢʦ) ʫ ʩʢʫʧʫ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ N ʿʝ ʨʝʣʘʮʠʿʘ ʧʦʨʝʪʢʘ 

ʿʝʨ ʚʘʞʠ: 

1) xx¢ ,     ( )NxÍ"    ʨʝʬʣʝʢʩʠʚʥʦʩʪ; 

2) ( )yx¢    Ø  ( )xy¢   Ý   yx= ,    ( )Nyx Í" ,    ʘʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪ; 

3) ( )yx¢    Ø   ( )zy¢   Ý   ( )zx¢    ( )Nzyx Í" ,,     ʪʨʘʥʟʠʪʠʚʥʦʩʪ. 

 

- ʈʝʣʘʮʠʿʘ  r ʩʢʫʧʘ ɸ ʤʦʞʝ ʩʝ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘ ʪʨʠ  ʥʘʯʠʥʘ: 

1) ʉʢʫʧʦʤ       ʥʧʨ.  ( )()( )( )( ){ }5,2,4,2,3,2,3,1,2,1=r  

2) ɻʨʘʬʠʯʢʠ ʧʦʤʦ˂ʫ   ʛʨʘʬʘ  ʨʝʣʘʮʠʿʝ 

3) ʊʘʙʣʠʯʥʦ 

 

           

     

                             ɻʨʘʬ  ʨʝʣʘʮʠʿʝ                                           Taʙʣʠʮʘ ʨʝʣʘʮʠʿʝ  r 

 

 

 

r a b c 

1 T T T 

2  ̂ T  ̂

3  ̂ T T 



ɼʝʬʠʥʠʮʠʿʘ:  ʅʝʢʘ ʿʝ r ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʩʢʫʧʘ ɸ. ʉʢʫʧ ɸ ʩʝ ʨʘʟʙʠʿʘ ʥʘ ʪʘʢʦʟʚʘʥʝ 

ʢʣʘʩʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ  aC  ʛʜʝ ʿʝ  { }xaAxxCa rØÍ= | , ʪʘʢʦ ʜʘ ʚʘʞʠ: 

1) ʋʥʠʿʦʤ ʩʚʠʭ ʢʣʘʩʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʩʢʫʧʘ ɸ ʜʦʙʠʿʘ ʩʝ ʩʢʫʧ ɸ 

2) ʉʚʘʢʠ ʝʣʝʤʝʥʪ ʠʟ ʩʢʫʧʘ  ɸ ʿʝ ʝʣʝʤʝʥʪ  ʩʚʦʿʝ  ʢʣʘʩʝ  ʝʢʚʠʚʘʣʝʥʮʠʿʝ   

3)  ʂʣʘʩʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʩʫ ʜʠʩʿʫʥʢʪʥʝ ʪʿ. ʨʘʟʣʠʯʠʪʝ ʢʣʘʩʝ ʥʝʤʘʿʫ ʥʠ ʿʝʜʘʥ ʟʘʿʝʜʥʠʯʢʠ 

ʝʣʝʤʝʥʪ. 

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʿʝ r ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʩʢʫʧʘ ɸ. ɸʢʦ r ʨʘʩʪʘʚˀʘ ʩʢʫʧ ɸ ʥʘ 

ʜʠʩʿʫʥʢʪʥʝ ʧʦʜʩʢʫʧʦʚʝ - ʢʣʘʩʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ, ʪʘʜʘ ʩʢʫʧ ʩʚʠʭ ʢʣʘʩʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ 

ʦʟʥʘʯʘʚʘʤʦ ʩʘ r/A  ʠ ʥʘʟʠʚʘʤʦ ʢʦʣʠʯʥʠʢ ʩʢʫʧ  ʠʣʠ  ʬʘʢʪʦʨ ʩʢʫʧ. 

                                    { }AaCA a Í= |/r  

 

ɿɸɼɸʎʀ 

 

1. ʋ  ʩʢʫʧʫ  { }4,3,2,1=A  ʜʝʬʠʥʠʩʘʥʘ ʿʝ  ʨʝʣʘʮʠʿʘ: 

                         bar     Ú    ba 2=  

            ʇʨʝʜʩʪʘʚʠ  ʦʚʫ  ʨʝʣʘʮʠʿʫ  ʧʦʤʦ˂ʫ ʩʢʫʧʘ, ʛʨʘʬʘ ʠ ʪʘʙʣʠʯʥʦ. 

ʈʝʰʝˁʝ: 

{ }4,3,2,1=A  

()( )()( )( )( )( )( )()( )( )( )( )( )( )( ){ }4,4,3,4,2,4,1,4,4,3,3,3,2,3,1,3,4,2,3,2,2,2,1,2,4,1,3,1,2,1,1,1=³AA   

 

           bar     Ú    ba 2=    

ʉʘʜʘ ʬʦʨʤʠʨʘʤʦ ʨʝʣʘʮʠʿʫ ʢʦʿʫ ʯʠʥʝ ʫʨʝʹʝʥʠ ʧʘʨʦʚʠ ʟʘ ʢʦʿʝ ʿʝ ʟʘʜʦʚʦˀʝʥ ʫʩʣʦʚ ʜʘ ʿʝ ʧʨʚʠ 

ʝʣʝʤʝʥʪ ʫʨʝʹʝʥʦʛ ʧʘʨʘ ʿʝʜʥʘʢ ʜʚʦʩʪʨʫʢʦʿ ʚʨʝʜʥʦʩʪʠ ʜʨʫʛʦʛ ʝʣʝʤʝʥʪʘ. ɺʦʜʠʤʦ ʨʘʯʫʥʘ ʜʘ ʩʫ 

ʥʘʤ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʩʘʤʦ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʥʧʨ. (6,3) ʥʠʿʝ ʠʟ ʨʝʣʘʮʠʿʝ ʿʝʨ ʙʨʦʿ 

6 ʥʝ ʧʨʠʧʘʜʘ ʩʢʫʧʫ ɸ.  

 

                          ( ){ } ( )( ){ }2,4,1,22|, === babar  - ʩʢʫʧʦʚʥʦ ʧʨʝʜʩʪʘʚˀʘˁʝ ʨʝʣʘʮʠʿʝ 

                    2122 =Ö== ba              1=b  

 ʉʘʜʘ ʚʠʜʠʤʦ ʜʘ ʿʝ ʜʦʙʠʿʝʥʘ ʨʝʣʘʮʠʿʘ ʥʝʧʨʘʟʘʥ ʩʢʫʧ ʠ ʧʦʜʩʢʫʧ ɼʝʢʘʨʪʦʚʦʛ ʧʨʦʠʟʚʦʜʘ AA³   

ʪʿ.   ( )( ){ }2,4,1,2=r AA³Ë .  ʆʚʦ ʟʥʘʯʠ ʜʘ ʿʝ ʟʘʜʦʚʦˀʝʥʘ ʜʝʬʠʥʠʮʠʿʘ ʨʝʣʘʮʠʿʝ. 



 

 

   

      

   

 

 

                         

    ɻʨʘʬ  ʨʝʣʘʮʠʿʝ 

 

 

r 1 2 3 4 

1  ̂  ̂  ̂  ̂

2 ʊ  ̂  ̂  ̂

3  ̂  ̂  ̂  ̂

4  ̂ ʊ  ̂  ̂

 ʊʘʙʣʠʮʘ  ʨʝʣʘʮʠʿʝ 

 

 

 

2. ʅʘ ʦʩʥʦʚʫ ʛʨʘʬʘ ʨʝʣʘʮʠʿʝ ʜʘʪʦʛ ʫ ʟʘʜʘʪʢʫ ʦʜʨʝʜʠʪʠ ʨʝʣʘʮʠʿʫ r. 

         

. 1                      . 2 

 

 

. 3                   .4 

ʂʘʢʦ ʿʝ  ( )( ){ }2,4,1,2=r  ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʟʘ 

ʫʨʝʹʝʥʠ ʧʘʨ (2,1) ʙʨʦʿ 2 ʫ ʨʝʣʘʮʠʿʠ ʩʘ 

1, ʥʘ ʛʨʘʬʫ ʨʝʣʘʮʠʿʝ ʩʪʨʝʣʠʮʘ ʠʜʝ ʦʜ 

ʙʨʦʿʘ 2 ʧʨʝʤʘ ʙʨʦʿʫ 1. ɿʘʪʠʤ ʟʘ ʫʨʝʹʝʥʠ 

ʧʘʨ (4,2) ʟʥʘʯʠ ʜʘ ʿʝ 4 ʫ ʨʝʣʘʮʠʿʠ ʩʘ 2 

ʧʘ ʿʝ ʩʪʨʝʣʠʮʘ ʫʩʤʝʨʝʥʘ ʦʜ ʙʨʦʿʘ 4 

ʧʨʝʤʘ ʙʨʦʿʫ 2. 

ʋ  ʟʘʛʣʘʚˀʫ ʪʘʙʣʠʮʝ ʩʝ ʫʥʦʩʝ ʝʣʝʤʝʥʪʠ ʩʢʫʧʘ ɸ.  ʂʘʢʦ ʿʝ 

( )( ){ }2,4,1,2=r  ʟʘ ʧʨʚʠ ʫʨʝʹʝʥʠ ʧʘʨ (2,1) ʫʧʠʩʫʿʝ ʩʝ ʊ ʫ 

ʧʨʝʩʝʢʫ  ʜʨʫʛʝ ʚʨʩʪʝ ʠ ʧʨʚʝ ʢʦʣʦʥʝ ( ʜʨʫʛʘ ʚʨʩʪʘ  ʦʜʛʦʚʘʨʘ 

ʙʨʦʿʫ 2 ʠ ʧʨʚʘ ʢʦʣʦʥʘ  ʦʜʛʦʚʘʨʘ ʙʨʦʿʫ 1). ɿʘ ʫʨʝʹʝʥʠ ʧʘʨ 

(4,2) ʫʧʠʩʫʿʝ ʩʝ ʊ ʫ ʧʨʝʩʝʢʫ  ʚʨʩʪʝ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʙʨʦʿʫ 4 ʠ 

ʢʦʣʦʥʝ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʙʨʦʿʫ 2. ʂʘʢʦ ʥʘʰʘ ʨʝʣʘʮʠʿʘ ʥʝʤʘ 

ʚʠʰʝ ʝʣʝʤʝʥʘʪʘ ʥʘ ʩʚʠʤ ʦʩʪʘʣʠʤ ʤʝʩʪʠʤʘ ʩʝ ʫʧʠʩʫʿʝ .̂ 



 

ʈʝʰʝˁʝ: 

 

ɺʠʜʠ ʩʝ ʜʘ ʿʝ  { }9,8,6,5,4,3,2,0=A .              

( )( )( )( )( )( )( ){ }4,4,3,5,5,3,2,6,6,2,0,8,8,0=r      

 

 

 

 

 

 

 

 

 

3.  ʅʘ  ʩʢʫʧʫ  { }9,8,7,6,5,4,3,2,1,0=A  ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʨʝʣʘʮʠʿʘ rʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

                         yxr      Ú     8=+yx  

ʆʜʨʝʜʠʪʠ  ʨʝʣʘʮʠʿʫ  r. 

 

ʈʝʰʝˁʝ:   ( ){ } ( )( )( )( )( )( )( )( )( ){ }4,4,3,5,5,3,2,6,6,2,1,7,7,1,0,8,8,08|, ==+= yxyxr . 

 

4. ʅʘ ʩʢʫʧʫ { }7,6,5,4,3,2,1=A  ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʨʝʣʘʮʠʿʘ r ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

                     yxr     Ú    xy>  

ʆʜʨʝʜʠʪʠ  ʨʝʣʘʮʠʿʫ  .r 

 

ʈʝʰʝˁʝ:    ( ){ }=>= xyyx |,r {( )()( )( )( )( )( )( )( )( ),6,2,5,2,4,2,3,2,7,1,6,1,5,1,4,1,3,1,2,1  

                                        ( )( )( )( )( )( )( )( )( )( )( )7,6,7,5,6,5,7,4,6,4,5,4,7,3,6,3,5,3,4,3,7,2 }. 

 

                                                                                                                     

 

 

 

 

 

 

 

 

 

ʂʘʢʦ  ʿʝ  ʩʪʨʝʣʠʮʘ  ʥʧʨ.  ʠʟʤʝʹʫ  0 ʠ 8 ʦʙʦʩʪʨʘʥʘ ʪʦ ʟʥʘʯʠ ʜʘ 

ʿʝ 0 ʫ ʨʝʣʘʮʠʿʠ ʩʘ 8 ʪʿ.  ( )rÍ8,0 . ʊʘʢʦʹʝ ʿʝ ʠ 8 ʫ ʨʝʣʘʮʠʿʠ 

ʩʘ 0 ʧʘ ʿʝ ʠ ( )rÍ0,8 .  ʂʘʢʦ ʩʪʨʝʣʠʮʘ ʠʜʝ ʦʜ ʙʨʦʿʘ  4 ʧʨʝʤʘ  

ʙʨʦʿʫ  4 ʪʦ ʟʥʘʯʠ  ʜʘ ʿʝ ʙʨʦʿ 4 ʫ ʨʝʣʘʮʠʿʠ ʩʘʤ  ʩʘ ʩʦʙʦʤ  ʪʿ. 

( )rÍ4,4  

 

 

ʆʚʜʝ  ʩʫ  ʫʨʝʹʝʥʠ   ʧʘʨʦʚʠ   ʦʙʣʠʢʘ  ( )yx,   ʘ  ʨʝʣʘʮʠʿʘ  ʿʝ  ʪʘʢʚʘ ʜʘ ʿʝ  

xy>  ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ  ʜʨʫʛʠ  ʝʣʝʤʝʥʪ  ʫʨʝʹʝʥʦʛ ʧʘʨʘ ʚʝ˂ʠ ʦʜ   

ʧʨʚʦʛ, ʪʘʿ ʫʩʣʦʚ ʿʝ ʟʘʜʦʚʦˀʝʥ ʥʧʨ. ʢʦʜ  (1,2)  ʘʣʠ  ʥʠʿʝ 

ʟʘʜʦʚʦˀʝʥ ʢʦʜ  ʥʧʨ.  (2,1).                                  x           y>x 

                                 x          y   ï ʦʚʜʝ   y  ʥʠʿʝ  ʚʝ˂ʝ  ʦʜ  x 



5. ʅʝʢʘ ʿʝ ʜʘʪ ʩʢʫʧ  { }4,3,2,1=E   ʠ  ʥʘ ˁʝʤʫ ʜʝʬʠʥʠʩʘʥʘ ʨʝʣʘʮʠʿʘ   

            ()( )()( )( )( )( )( )( )( ){ }4,4,4,3,3,3,4,2,3,2,2,2,4,1,3,1,2,1,1,1=r  

ʀʩʧʠʪʘʪʠ  ʜʘ ʣʠ ʿʝ  ʨʝʣʘʮʠʿʘ r ʨʝʣʘʮʠʿʘ  ʝʢʚʠʚʘʣʝʥʮʠʿʝ. 

 

ʈʝʰʝˁʝ: 

 

ɼʘ  ʙʠ  ʨʝʣʘʮʠʿʘ ʙʠʣʘ ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʧʨʝʤʘ ʜʝʬʠʥʠʮʠʿʠ ʦʥʘ ʤʦʨʘ ʜʘ ʙʫʜʝ 

ʨʝʬʣʝʢʩʠʚʥʘ, ʩʠʤʝʪʨʠʯʥʘ ʠ ʪʨʘʥʟʠʪʠʚʥʘ. 

 

1) ʈʝʬʣʝʢʩʠʚʥʦʩʪ   

 

( )ExÍ"      ( )rÍxx,  

()rÍ1,1 ;      

( )rÍ2,2 ;    

( )rÍ3,3 ;   

( )rÍ4,4 .     ɺʘʞʠ  ʨʝʬʣʝʢʩʠʚʥʦʩʪ. 

 

2) ʉʠʤʝʪʨʠʯʥʦʩʪ 

 

( )Eyx Í" ,       ( )rÍyx,    Ý    ( )rÍxy,  

( )rÍ2,1    Ý    ( )rÎ1,2 ; 

( )rÍ3,1    Ý    ( )rÎ1,3 ; 

( )rÍ4,1    Ý    ( )rÎ1,4 ; 

( )rÍ3,2    Ý    ( )rÎ2,3 ; 

( )rÍ4,2    Ý    ( )rÎ2,4 ; 

( )rÍ4,3    Ý    ( )rÎ3,4 .      ʅʝ   ʚʘʞʠ   ʩʠʤʝʪʨʠʯʥʦʩʪ. 

 

 

3) ʊʨʘʥʟʠʪʠʚʥʦʩʪ 

 

( )Ezyx Í" ,,      ( )rÍyx,   Ø   ( )rÍzy,   Ý   ( )rÍzx,  

 

( )rÍ2,1   Ø   ( )rÍ3,2   Ý   ( )rÍ3,1 ; 

( )rÍ2,1   Ø   ( )rÍ4,2   Ý   ( )rÍ4,1 ; 

( )rÍ3,1   Ø   ( )rÍ4,3   Ý   ( )rÍ4,1 ; 

( )rÍ3,2   Ø   ( )rÍ4,3   Ý   ( )rÍ4,2 .  ʊʨʘʥʟʠʪʠʚʥʦʩʪ  ʚʘʞʠ. 



 

 

 

 

 

 

 

 

ɿʘ  ʦʚʫ  ʨʝʣʘʮʠʿʫ ʚʘʞʠ ʨʝʬʣʝʢʩʠʚʥʦʩʪ ʠ ʪʨʘʥʟʠʪʠʚʥʦʩʪ ʘʣʠ ʥʝ ʚʘʞʠ ʩʠʤʝʪʨʠʯʥʦʩʪ ʰʪʦ ʟʥʘʯʠ 

ʜʘ ʨʝʣʘʮʠʿʘ ʥʠʿʝ ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ.  

 

6. ʀʩʧʠʪʘʪʠ   ʜʘ ʣʠ ʿʝ  ʨʝʣʘʮʠʿʘ r   ʜʝʬʠʥʠʩʘʥʘ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ:       

()()( )( )( )( )()( )( )( )( )( )( ){ }3,5,1,5,5,5,2,4,4,4,5,3,1,3,3,3,4,2,2,2,5,1,3,1,1,1=r  

 ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʜʝʬʠʥʠʩʘʥʘ ʥʘ ʩʢʫʧʫ  { }5,4,3,2,1=E . ʅʘʮʨʪʘʪʠ ʛʨʘʬ ʜʘʪʝ 

ʨʝʣʘʮʠʿʝ, ʦʜʨʝʜʠʪʠ ʢʣʘʩʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʠ ʢʦʣʠʯʥʠʢ ʩʢʫʧ. 

 

ʈʝʰʝˁʝ: 

 

1) ʈʝʬʣʝʢʩʠʚʥʦʩʪ 

 

( )ExÍ"      ( )rÍxx,  

()rÍ1,1 ;      

( )rÍ2,2 ;    

( )rÍ3,3 ;   

( )rÍ4,4 ; 

( ) .5,5 rÍ                       ɺʘʞʠ  ʨʝʬʣʝʢʩʠʚʥʦʩʪ. 

2) ʉʠʤʝʪʨʠʯʥʦʩʪ 

 

( )Eyx Í" ,       ( )rÍyx,    Ý    ( )rÍxy,  

( )rÍ3,1    Ý    ( )rÍ1,3 ; 

( )rÍ5,1    Ý    ( )rÍ1,5 ; 

( )rÍ4,2    Ý    ( )rÍ2,4 ; 

( )rÍ5,3    Ý    ( )rÍ3,5 .       ɺʘʞʠ   ʩʠʤʝʪʨʠʯʥʦʩʪ. 

 

 

 

ʂʦʜ  ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ  ʿʝ ʚʘʞʥʦ: 

   ( )rÍ2,1   Ø   ( )rÍ3,2   Ý   ( )rÍ3,1 ; 

        ʠʩʪʠ  ʝʣʝʤʝʥʪʠ 

 



3) ʊʨʘʥʟʠʪʠʚʥʦʩʪ 

 

( )Ezyx Í" ,,      ( )rÍyx,   Ø   ( )rÍzy,   Ý   ( )rÍzx,  

 

( )rÍ3,1   Ø   ( )rÍ5,3   Ý   ( )rÍ5,1 ; 

( )rÍ5,1   Ø   ( )rÍ3,5   Ý   ( )rÍ3,1 ; 

( )rÍ1,3   Ø   ( )rÍ5,1   Ý   ( )rÍ5,3 ; 

( )rÍ5,3   Ø   ( )rÍ1,5   Ý   ( )rÍ1,3 ;  

( )rÍ1,5   Ø   ( )rÍ3,1   Ý   ( )rÍ3,5 ; 

( )rÍ3,5   Ø   ( )rÍ1,3   Ý   ( )rÍ1,5 .       ʊʨʘʥʟʠʪʠʚʥʦʩʪ  ʚʘʞʠ. 

ʈʝʣʘʮʠʿʘ r ʿʝʩʪʝ ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʟʘʪʦ ʰʪʦ ʚʘʞʠ ʨʝʬʣʝʢʩʠʚʥʦʩʪ, ʩʠʤʝʪʨʠʯʥʦʩʪ ʠ 

ʪʨʘʥʟʠʪʠʚʥʦʩʪ. 

                                  

                                                             ɻʨʘʬ   ʨʝʣʘʮʠʿʝ 

 

ʉʘ  ʛʨʘʬʘ  ʨʝʣʘʮʠʿʝ  ʩʝ ʿʘʩʥʦ ʚʠʜʠ ʜʘ ʿʝ ʩʢʫʧ ɽ ʨʘʟʚʨʩʪʘʥ ʥʘ ʜʚʝ ʢʣʘʩʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ.  

                                     { }5,3,11=C     ʠ    { }4,22 =C  

ʉʢʫʧ  ɽ  ʿʝ ʫʥʠʿʘ ʜʦʙʠʿʝʥʠʭ ʢʣʘʩʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʪʿ. { }5,4,3,2,121 =Ç= CCE . 

ʉʘ  ʛʨʘʬʘ ʩʝ ʚʠʜʠ ʜʘ ʩʫ ʢʣʘʩʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʜʠʩʿʫʥʢʪʥʠ ʩʢʫʧʦʚʠ-ʥʝʤʘʿʫ ʟʘʿʝʜʥʠʯʢʠʭ 

ʝʣʝʤʝʥʘʪʘ. (ɽʣʝʤʝʥʪʠ ʿʝʜʥʝ ʢʣʘʩʝ ʩʫ ʫ ʨʝʣʘʮʠʿʠ ʩʘʤʠ ʩʘ ʩʦʙʦʤ ʠ ʠʟʤʝʹʫ ʩʝʙʝ, ʘʣʠ ʥʠʩʫ ʫ 

ʨʝʣʘʮʠʿʠ ʩʘ ʝʣʝʤʝʥʪʠʤʘ ʜʨʫʛʝ ʢʣʘʩʝ).  

                  { } { }{ }{ }4,2,5,3,1, 21/ == CCE r   - ʢʦʣʠʯʥʠʢ ʩʢʫʧ. 

(ʂʦʣʠʯʥʠʢ ʩʢʫʧ ʿʝ ʩʢʫʧ ʩʚʠʭ ʢʣʘʩʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʜʘʪʦʛ ʩʢʫʧʘ).  

 



7. ʆʜʨʝʜʠʪʠ  ʨʝʣʘʮʠʿʫ ʝʢʚʠʚʘʣʝʥʮʠʿʝ  ʯʠʿʠ ʿʝ ʢʦʣʠʯʥʠʢ ʩʢʫʧ: 

                                     {}{ }{ }{ }{ }7,6,3,5,2,4,1,0/ =rS . 

ʈʝʰʝˁʝ: 

ʀʟ  {}{ }{ }{ }{ }7,6,3,5,2,4,1,0/ =rS  ʩʝ ʚʠʜʠ  ʜʘ ʿʝ { }.7,6,5,4,3,2,1,0=S  

ʋʦʯʘʚʘʤʦ ʜʘ ʩʫ ʢʣʘʩʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ:  

{}00 =C ,    { }4,11 =C ,    { }5,22 =C ,  { }7,6,33 =C . 

ɽʣʝʤʝʥʪʠ ʿʝʜʥʝ ʢʣʘʩʝ ʩʫ ʫ ʨʝʣʘʮʠʿʠ ʩʘ ʩʦʙʦʤ ʠ ʠʟʤʝʹʫ ʩʝʙʝ ʪʘʢʦ ʜʘ ʿʝ: 

{}00 =C     Ý   ( )rÍ0,0  

{ }4,11 =C    Ý   () ;1,1 rÍ    ( ) ;4,4 rÍ   ( ) ;4,1 rÍ   ( ) ;1,4 rÍ  

{ }5,22 =C    Ý   ( ) ;2,2 rÍ   ( ) ;5,5 rÍ    ( ) ;5,2 rÍ   ( ) ;2,5 rÍ  

{ }7,6,33 =C   Ý   ( ) ;3,3 rÍ   ( ) ;6,6 rÍ   ( ) ;7,7 rÍ  ( ) ;6,3 rÍ  ( ) ;3,6 rÍ  ( ) ;7,3 rÍ  ( ) ;3,7 rÍ  

                              ( ) ;7,6 rÍ   ( ) ;6,7 rÍ  

ʅʘ ʦʩʥʦʚʫ ʩʚʝʛʘ ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ: 

( )()( )( )( )( )( )( )( )( )( )( )( )( )( )( ),3,7,7,3,3,6,6,3,7,7,6,6,3,3,2,5,5,2,5,5,2,2,1,4,4,1,4,4,1,1,0,0{=r  

        ( )( )6,7,7,6 }.  

8. ʉʘʤʦ ʿʝ ʿʝʜʥʘ ʦʜ ʩʣʝʜʝ˂ʠʭ ʨʝʣʘʮʠʿʘ ʥʘ ʩʢʫʧʫ { }3,2,1=A  

ʘ)  ()( )( )( )()( ){ }3,3,3,1,3,2,2,2,2,1,1,11=r  

ʙ)  ()( )( )( )( )()( )()( ){ }3,3,1,3,2,3,3,1,3,2,1,2,2,2,2,1,1,12 =r  

ʮ)  ()( )( )( )( )( ){ }3,3,1,3,3,1,1,2,2,1,1,13 =r  

ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ, ʢʦʿʘ ʿʝ ʪʦ ʨʝʣʘʮʠʿʘ? ʆʙʿʘʩʥʠʪʠ ʟʘʰʪʦ ʦʩʪʘʣʝ ʨʝʣʘʮʠʿʝ ʥʠʩʫ 

ʨʝʣʘʮʠʿʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ. 

 

ʈʝʰʝˁʝ: 

ʘ)  ʈʝʣʘʮʠʿʘ  1r  ʿ ʝʩʪʝ ʨʝʬʣʝʢʩʠʚʥʘ  ʿʝʨ  ʿʝ  () 11,1 rÍ ,  ( ) 12,2 rÍ ,  ( ) 13,3 rÍ . 

     ʅʠʿʝ  ʩʠʤʝʪʨʠʯʥʘ  ʿʝʨ  ʥʧʨ.  ( ) 12,1 rÍ  ʘʣʠ  ( ) 11,2 rÎ . 

     ʅʠʿʝ  ʪʨʘʥʟʠʪʠʚʥʘ  ʿʝʨ  ʥʧʨ.  ( ) 12,1 rÍ   ʠ   ( ) 13,2 rÍ  ʜʦʢ  ( ) 13,1 rÎ . 

     ɿʥʘʯʠ ʜʘ  1r ʥʠʿʝ ʨʝʣʘʮʠʿʘ  ʝʢʚʠʚʘʣʝʥʮʠʿʝ. 

 

 

 



ʙ)  ʈʝʣʘʮʠʿʘ  2r ʿʝʩʪʝ  ʨʝʬʣʝʢʩʠʚʥʘ ʿʝʨ () 21,1 rÍ ,   ( ) 22,2 rÍ ,  ʘʣʠ   ( ) .3,3 2rÍ  

     ʈʝʣʘʮʠʿʘ  2r ʿʝʩʪʝ ʩʠʤʝʪʨʠʯʥʘ  ʿʝʨ  

     ( ) 22,1 rÍ  Ý  ( ) 21,2 rÍ ;  

     ( ) 23,1 rÍ  Ý  ( ) 21,3 rÍ ; 

     ( ) 23,2 rÍ  Ý  ( ) 22,3 rÍ  . 

     ʈʝʣʘʮʠʿʘ  2r ʿʝʩʪʝ   ʪʨʘʥʟʠʪʠʚʥʘ  ʿʝʨ   ( ) 22,1 rÍ    ʠ    ( ) 23,2 rÍ    Ý     ( ) 23,1 rÍ  . 

     ɿʥʘʯʠ  ʜʘ ʿʝ   2r ʨʝʣʘʮʠʿʘ  ʝʢʚʠʚʘʣʝʥʮʠʿʝ. 

 

ʮ)   ʈʝʣʘʮʠʿʘ  3r  ʥʠʿʝ  ʨʝʬʣʝʢʩʠʚʥʘ ʿʝʨ  () 31,1 rÍ ,  ( ) 33,3 rÍ   ʘʣʠ  ( ) 32,2 rÎ  h ʪʦ ʟʥʘʯʠ 

ʜʘ ʥʠʿʝ ʥʠ ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ.  

 

 

9. ʅʘ  ʩʢʫʧʫ  { }3,2,1,0=A  ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʨʝʣʘʮʠʿʘ r ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

ʘ)   yxr    Ú   3>+yx  

ʙ)   yxr    Ú   3²+yx  

ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʩʫ ʜʘʪʝ ʨʝʣʘʮʠʿʝ ʨʝʣʘʮʠʿʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʧʨʠʤʝʥʦʤ ʪʘʙʣʠʮʝ. 

 

ʈʝʰʝˁʝ: 

     ʘ)    

                                                                                   

                                           

 

 

                                                                                                     

    

                                           

 

ʊʘʙʣʠʮʘ ʨʝʣʘʮʠʿʝ           ʛʣʘʚʥʘ ʜʠʿʘʛʦʥʘʣʘ                                      

 

 

 

ʈʝʬʣʝʢʩʠʚʥʦʩʪ 

ʀʟ  ʪʘʙʣʠʮʝ ʩʝ ʚʠʜʠ ʜʘ ʨʝʬʣʝʢʩʠʚʥʦʩʪ ʥʝ ʚʘʞʠ, ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʥʠʿʝ ʫ ʨʝʣʘʮʠʿʠ ʩʘʤ ʩʘ ʩʦʙʦʤ  

ʥʧʨ.  ( )rÎ0,0 .  ʋʩʣʦʚ ʜʘ ʚʘʞʠ ʨʝʬʣʝʢʩʠʚʥʦʩʪ ʿʝ ʜʘ ʥʘ ʛʣʘʚʥʦʿ ʜʠʿʘʛʦʥʘʣʠ ʙʫʜʫ ʩʚʝ ʊ 

ʚʨʝʜʥʦʩʪʠ. 

                  

 

r 0 1 2 3 

0  ̂  ̂  ̂  ̂

1  ̂  ̂  ̂ ʊ 

2  ̂  ̂ ʊ ʊ 

3  ̂ ʊ ʊ ʊ 



 ʉʠʤʝʪʨʠʯʥʦʩʪ   

ʀʟ  ʪʘʙʣʠʮʝ ʩʝ ʚʠʜʠ ʜʘ ʚʘʞʠ ʩʠʤʝʪʨʠʯʥʦʩʪ  ʥʧʨ. ( )rÍ3,1   Ý     ( )rÍ1,3  .  ɸʢʦ ʿʝ ʪʘʙʣʠʮʘ 

ʨʝʣʘʮʠʿʝ ʩʠʤʝʪʨʠʯʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʣʘʚʥʫ ʜʠʿʘʛʦʥʘʣʫ ʪʦ ʟʥʘʯʠ ʜʘ ʚʘʞʠ ʩʠʤʝʪʨʠʯʥʦʩʪ. 

                  ɸʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪ 

ʀʟ  ʪʘʙʣʠʮʝ  ʫʦʯʘʚʘʤʦ ʜʘ ʚʘʞʠ  ( )rÍ3,1  ʠ ( )rÍ1,3   ʘʣʠ  31¸  ʰʪʦ ʟʥʘʯʠ ʜʘ ʥʝ ʚʘʞʠ 

ʘʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪ. 

                 ʊʨʘʥʟʠʪʠʚʥʦʩʪ 

ɺʠʜʠʤʦ ʜʘ ʿʝ ( )rÍ3,1  ʠ  ( )rÍ2,3   ʘʣʠ  ( )rÎ2,1 , ʰʪʦ ʟʥʘʯʠ ʜʘ ʥʝ ʚʘʞʠ ʪʨʘʥʟʠʪʠʚʥʦʩʪ. 

ʂʘʢʦ ʥʝ ʚʘʞʠ ʨʝʬʣʝʢʩʠʚʥʦʩʪ, ʩʠʤʝʪʨʠʯʥʦʩʪ, ʘʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪ ʠ ʪʨʘʥʟʠʪʠʚʥʦʩʪ ʪʦ ʟʥʘʯʠ 

ʜʘ ʜʘʪʘ ʨʝʣʘʮʠʿʘ ʥʠʿʝ ʨʝʣʘʮʠʿʝ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʥʠ ʨʝʣʘʮʠʿʘ ʧʦʨʝʪʢʘ. 

 

ʙ)                                     

 

 

  

 

 

    

                                            ʊʘʙʣʠʮʘ  ʨʝʣʘʮʠʿʝ 

 

ʂʘʦ ʠ ʫ ʧʨʠʤʝʨʫ ʘ)  ʦʚʘ ʨʝʣʘʮʠʿʘ ʥʠʿʝ ʨʝʬʣʝʢʩʠʚʥʘ ʿʝʨ ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʥʠʿʝ ʫ 

ʨʝʣʘʮʠʿʠ ʩʘʤ ʩʘ ʩʦʙʦʤ. (ʅʘ ʛʣʘʚʥʦʿ ʜʠʿʘʛʦʥʘʣʠ ʥʠʩʫ ʩʚʝ ʚʨʝʜʥʦʩʪʠ ʊ). ʆʚʘ 

ʨʝʣʘʮʠʿʘ ʿʝʩʪʝ ʩʠʤʝʪʨʠʯʥʘ ʿʝʨ ʿʝ ʪʘʙʣʠʮʘ ʨʝʣʘʮʠʿʝ ʩʠʤʝʪʨʠʯʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʣʘʚʥʫ 

ʜʠʿʘʛʦʥʘʣʫ. ʅʠʿʝ ʘʥʪʠʩʠʤʝʪʨʠʯʥʘ ʿʝʨ ʥʧʨ. ( )rÍ2,1  ʠ  ( )rÍ1,2  ʘʣʠ  .21¸  ʆʚʘ 

ʨʝʣʘʮʠʿʘ ʥʠʿʝ ʥʠ ʪʨʘʥʟʠʪʠʚʥʘ ʿʝʨ ʥʧʨ. ( )rÍ3,0  ʠ ( )rÍ1,3  ʘʣʠ ( ) .1,0 rÎ  ʅʘ ʦʩʥʦʚʫ 

ʩʚʝʛʘ ʩʝ ʟʘʢˀʫʯʫʿʝ ʜʘ ʜʘʪʘ ʨʝʣʘʮʠʿʘ ʥʠʿʝ ʨʝʣʘʮʠʿʘ ʝʢʚʠʚʘʣʝʥʮʠʿʝ ʢʘʦ ʥʠ ʨʝʣʘʮʠʿʘ 

ʧʦʨʝʪʢʘ.  

 

 

 

 

 

r 0 1 2 3 

0  ̂  ̂  ̂ ʊ 

1  ̂  ̂ ʊ ʊ 

2  ̂ ʊ ʊ ʊ 

3 ʊ ʊ ʊ ʊ 



ɸʃɻɽɹɸʈʉʂɽ    ʉʊʈʋʂʊʋʈɽ 

 

ɼʝʬʠʥʠʮʠʿʘ:  ʅʝʢʘ ʿʝ G ʥʝʧʨʘʟʘʥ ʩʢʫʧ. ʉʚʘʢʦ ʧʨʝʩʣʠʢʘʚʘˁʝ  GGGf ­³:  ʥʘʟʠʚʘ ʩʝ 

ʙʠʥʘʨʥʘ ʦʧʝʨʘʮʠʿʘ  ʫ ʩʢʫʧʫ  G. 

- ɸʢʦ ʩʝ ʫʨʝʹʝʥʠ ʧʘʨ ( )ba,  ʧʦʤʦ˂ʫ  f  ʧʨʝʩʣʠʢʘʚʘ ʫ c ʦʥʜʘ ʩʝ ʪʦ ʙʝʣʝʞʠ ʩʘ ( ) cbaf =,

ʠʣʠ  cafb= .  ʋ ʘʣʛʝʙʨʠ ʩʝ ʫʤʝʩʪʦ f  ʢʦʨʠʩʪʝ ʦʟʥʘʢʝ  ʟʘ ʦʧʝʨʘʮʠʿʝ ʢʘʦ ʰʪʦ ʩʫ : 

.,,,,:,,, D*Ö·-+ A  

  

ɼʝʬʠʥʠʮʠʿʘ: ɻʨʫʧʦʠʜ  ʿʝ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʠ ʧʨʠʤʝʨ ʘʣʛʝʙʘʨʩʢʝ ʩʪʨʫʢʪʫʨʝ. ʅʝʢʘ ʿʝ G 

ʥʝʧʨʘʟʘʥ ʩʢʫʧ  ʠ  ,,Añ  ʙʠʥʘʨʥʘ ʦʧʝʨʘʮʠʿʘ ʫ G. ɻʨʫʧʦʠʜ ʿʝ ʫʨʝʹʝʥʠ ʧʘʨ ( )A,G  ʟʘ ʢʦʿʠ ʚʘʞʠ 

ʟʘʪʚʦʨʝʥʦʩʪ ʪʿ. ʟʘ ʩʚʘʢʘ ʜʚʘ ʝʣʝʤʝʥʪʘ  a ʠ b ʩʢʫʧʘ G ʚʘʞʠ ʜʘ ʿʝ ʠ Gba ÍA . 

 

ʇʨʠʤʝʨ: ʋʨʝʹʝʥʠ ʧʘʨʦʚʠ ( )( )Ö+ ,,, NN  ʩʫ ʛʨʫʧʦʠʜʠ. ʆʚʜʝ ʩʫ ʧʦʩʤʘʪʨʘʥʝ ʦʧʝʨʘʮʠʿʝ ʩʘʙʠʨʘˁʘ 

ʠ ʤʥʦʞʝˁʘ ʫ ʩʢʫʧʫ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ.  ʂʘʢʦ ʟʥʘʤʦ ʜʘ ʿʝ ʟʙʠʨ ʢʘʦ ʠ ʧʨʦʠʟʚʦʜ ʜʚʘ 

ʧʨʦʠʟʚʦˀʥʘ ʧʨʠʨʦʜʥʘ ʙʨʦʿʘ ʧʨʠʨʦʜʘʥ ʙʨʦʿ (ʦʧʝʨʘʮʠʿʝ ʩʘʙʠʨʘˁʘ ʠ ʤʥʦʞʝˁʘ ʩʫ ʟʘʪʚʦʨʝʥʝ 

ʦʧʝʨʘʮʠʿʝ ʫ ʩʢʫʧʫ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ), ʥʘ ʦʩʥʦʚʫ ʪʦʛʘ ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʩʫ ( )( )Ö+ ,,, NN   

ʛʨʫʧʦʠʜʠ. ʆʧʝʨʘʮʠʿʝ ʦʜʫʟʠʤʘˁʝ ʠ ʜʝˀʝˁʝ ʥʠʩʫ ʟʘʪʚʦʨʝʥʝ ʫ ʩʢʫʧʫ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ 

(ʨʘʟʣʠʢʘ ʙʠʣʦ ʢʦʿʘ ʜʚʘ ʧʨʠʨʦʜʥʘ ʙʨʦʿʘ, ʢʘʦ ʠ ʢʦʣʠʯʥʠʢ ʥʝ ʤʦʨʘ ʜʘ ʙʫʜʝ ʧʨʠʨʦʜʘʥ ʙʨʦʿ ʥʧʨ. 

NÎ-=- 363 ), ʰʪʦ ʟʥʘʯʠ ʜʘ ʫʨʝʹʝʥʠ ʧʘʨʦʚʠ ( )( ):,,, NN-  ʥʠʩʫ ʛʨʫʧʦʠʜʠ. ʆʧʝʨʘʮʠʿʝ 

ʦʜʫʟʠʤʘˁʝ ʠ ʜʝˀʝˁʝ ʢʘʞʝʤʦ ʜʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʜʝʬʠʥʠʩʘʥʝ ʫ ʩʢʫʧʫ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ.  

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʿʝ G ʥʝʧʨʘʟʘʥ ʩʢʫʧ. ɿʘ ʦʧʝʨʘʮʠʿʫ   ,,Añ  ʫ ʩʢʫʧʫ G ʢʘʞʝʤʦ ʜʘ ʿʝ: 

- ʂʦʤʫʪʘʪʠʚʥʘ ʘʢʦ ʚʘʞʠ  abba AA=      ( )Gba Í" ,  

- ɸʩʦʮʠʿʘʪʠʚʥʘ ʘʢʦ ʚʘʞʠ  ( ) ( )cbacba AAAA =    ( )Gcba Í" ,,  

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʩʫ ʥʘ ʥʝʧʨʘʟʥʦʤ ʩʢʫʧʫ G ʜʝʬʠʥʠʩʘʥʝ ʜʚʝ ʦʧʝʨʘʮʠʿʝ ,,Añ ʠ ,,*ñ. ɸʢʦ ʿʝ  

( )( )( )cabacba AAA *=*  ʦʥʜʘ ʢʘʞʝʤʦ ʜʘ ʿʝ ʦʧʝʨʘʮʠʿʘ ,,Añ ʣʝʚʦ ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʧʨʝʤʘ 

ʦʧʝʨʘʮʠʿʠ ,,*ñ, ʘ ʜʝʩʥʦ ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʘʢʦ ʚʘʞʠ ὥz ὦ ὧʐ ὥʐ ὧᶻὦʐ ὧ  ʟʘ 

( )Gcba Í" ,,  

ɼʝʬʠʥʠʮʠʿʘ: ɻʨʫʧʦʠʜ ( )A,G  ʿʝ ʘʩʦʮʠʿʘʪʠʚʥʠ ʛʨʫʧʦʠʜ ʠʣʠ ʧʦʣʫʛʨʫʧʘ ʠʣʠ ʩʝʤʠ ʛʨʫʧʘ ʘʢʦ 

ʿʝ ,,Añ ʘʩʦʮʠʿʘʪʠʚʥʘ ʦʧʝʨʘʮʠʿʘ.  

 

ɼʝʬʠʥʠʮʠʿʘ: ɿʘ ʝʣʝʤʝʥʪ  GeÍ  ʢʘʞʝʤʦ ʜʘ ʿʝ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ  ʛʨʫʧʦʠʜʘ  ( )A,G  ʘʢʦ ʚʘʞʠ   

aaeea == AA ,    .GaÍ"  



ʊʝʦʨʝʤʘ:  ʋ ʛʨʫʧʦʠʜʫ ( )A,G  ʧʦʩʪʦʿʠ ʥʘʿʚʠʰʝ ʿʝʜʘʥ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ.  

ɼʝʬʠʥʠʮʠʿʘ: ʇʦʣʫʛʨʫʧʘ  ( )A,G  ʢʦʿʘ ʠʤʘ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʥʘʟʠʚʘ ʩʝ ʤʦʥʦʠʜ. 

ɼʝʬʠʥʠʮʠʿʘ: ʅʝʢʘ ʿʝ ( )A,G  ʤʦʥʦʠʜ. ɿʘ ʝʣʝʤʝʥʪ  1-a  ʢʘʞʝʤʦ ʜʘ ʿʝ ʠʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ 

ʝʣʝʤʝʥʪʘ ʘ  ʘʢʦ ʚʘʞʠ  eaaaa == -- AA 11 . 

ɼʝʬʠʥʠʮʠʿʘ: ʋʨʝʹʝʥʠ ʧʘʨ ( )A,G  ʿʝ ʛʨʫʧʘ ʘʢʦ ʩʫ ʟʘʜʦʚʦˀʝʥʝ ʘʢʩʠʦʤʝ ʟʘʪʚʦʨʝʥʦʩʪʠ, 

ʘʩʦʮʠʿʘʪʠʚʥʦʩʪʠ, ʘʢʦ ʠʤʘ ʥʝʫʪʨʘʣʥʠ ʠ ʠʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ.  

ɼʝʬʠʥʠʮʠʿʘ: ɻʨʫʧʘ ʿʝ ʤʦʥʦʠʜ ʫ ʢʦʿʝʤ ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʠʤʘ ʠʥʚʝʨʟ.  

ɼʝʬʠʥʠʮʠʿʘ: ɻʨʫʧʘ ( )A,G  ʟʦʚʝ ʩʝ ɸʙʝʣʦʚʘ ʠʣʠ ʢʦʤʫʪʘʪʠʚʥʘ ʛʨʫʧʘ ʘʢʦ ʿʝ ʦʧʝʨʘʮʠʿʘ ,,Añ 

ʢʦʤʫʪʘʪʠʚʥʘ.  

ɼʝʬʠʥʠʮʠʿʘ:  ʋʨʝʹʝʥʘ ʪʨʦʿʢʘ ( )A,,+G  ʥʘʟʠʚʘ ʩʝ ʧʨʩʪʝʥ ʘʢʦ ʿʝ: 

1) ( )+,G   ʢʦʤʫʪʘʪʠʚʥʘ  ʛʨʫʧʘ 

2) ( )A,G   ʧʦʣʫʛʨʫʧʘ 

3) ,,+ñ   ʜʠʩʪʨʠʙʫʪʠʚʥʘ  ʫ ʦʜʥʦʩʫ ʥʘ ,,Añ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɿɸɼɸʎʀ 

 

1. ʅʝʢʘ ʿʝ ʢ  ʬʠʢʩʠʨʘʥ ʧʨʠʨʦʜʘʥ ʙʨʦʿ ʚʝ˂ʠ ʦʜ 1. ɸʢʦ ʩʫ  ,,*ñ ʠ ,,Añ  ʙʠʥʘʨʥʝ ʦʧʝʨʘʮʠʿʝ ʫ 

ʩʢʫʧʫ N ʦʜʨʝʹʝʥʝ ʩʘ  knmnm +=*   ʠ  kmnnm =A . ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʩʫ ʦʚʝ ʦʧʝʨʘʮʠʿʝ 

ʢʦʤʫʪʘʪʠʚʥʝ, ʘʩʦʮʠʿʘʪʠʚʥʝ, ʘ ʟʘʪʠʤ ʠʩʧʠʪʘʪʠ ʜʘ ʣʠ ʿʝ ʦʧʝʨʘʮʠʿʘ ,,Añ ʜʠʩʪʨʠʙʫʪʠʚʥʘ 

ʧʨʝʤʘ ʦʧʝʨʘʮʠʿʠ ,,*ñ. 

 

              ʈʝʰʝˁʝ: 

ʂʦʤʫʪʘʪʠʚʥʦʩʪ ʦʧʝʨʘʮʠʿʝ ,,*ñ 

                      mnnm *=*  

knmnm +=*  

kmnmn +=*    ɿʘʢˀʫʯʫʿʝʤʦ ʜʘ ʦʧʝʨʘʮʠʿʘ ,,*ñ ʥʠʿʝ ʢʦʤʫʪʘʪʠʚʥʘ. 

 

         

 

 

 

 

 

ʂʦʤʫʪʘʪʠʚʥʦʩʪ ʦʧʝʨʘʮʠʿʝ ,,Añ 

                      mnnm AA =  

kmnnm =A  

knmmn =A   ʆʯʠʛʣʝʜʥʦ ʿʝ ʜʘ ʢʦʤʫʪʘʪʠʚʥʠ ʟʘʢʦʥ ʚʘʞʠ. 

 

 

ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ  ʦʧʝʨʘʮʠʿʝ ,,*ñ 

                      ( ) ( )pnmpnm **=**  

( ) ( ) kpknmkpnmpnm ++=+*=**  

( ) ( ) ( ) pkknmkpnkmpnkmpnm 2++=++=*+=**    ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ ʥʝ ʚʘʞʠ. 

mnnm *=*    ʢʦʤʫʪʘʪʠʚʥʠ  ʟʘʢʦʥ  

ʈʝʰʘʚʘ  ʩʝ ʣʝʚʘ ʩʪʨʘʥʘ ʿʝʜʥʘʢʦʩʪʠ   knmnm +=*  

ʈʝʰʘʚʘ ʩʝ ʜʝʩʥʘ ʩʪʨʘʥʘ ʿʝʜʥʘʢʦʩʪʠ   kmnmn +=*  

ʋʧʦʨʝʜʝ ʩʝ ʨʝʟʫʣʪʘʪʠ ʣʝʚʝ ʠ ʜʝʩʥʝ ʩʪʨʘʥʝ ʿʝʜʥʘʢʦʩʪʠ ʠ  ʟʘʢˀʫʯʫʿʝ 

ʜʘ ʢʦʤʫʪʘʪʠʚʥʦʩʪ ʥʝ ʚʘʞʠ. 

 



ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ  ʦʧʝʨʘʮʠʿʝ ,,Añ 

                      ( ) ( )pnmpnm AAAA =  

( ) ( ) ( ) mnpkpkmnkpnmkpnm 2=== AAA  

( ) ( ) ( ) mnpkknpkmpnkmpnm 2=== AAA    ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ ʚʘʞʠ. 

 

ɼʠʩʪʨʠʙʫʪʠʚʥʦʩʪ  ʦʧʝʨʘʮʠʿʝ ,,Añ ʧʨʝʤʘ ʦʧʝʨʘʮʠʿʠ ,,*ñ 

     ( )( )( )pmnmpnm AAA *=*  

( ) ( ) ( ) mpkkmnkpnkmpnkmpnm 2+=+=*=*A  

( )( ) ( ) ( ) ( ) mpkkmnkmpkkmnpmknmpmnm 2+=+=+=* AAAA  ɺʘʞʠ ʜʠʩʪʨʠʙʫʪʠʚʥʠ ʟʘʢʦʥ. 

 

2. ʅʝʢʘ ʿʝ G  ʩʢʫʧ ʨʝʘʣʥʠʭ ʙʨʦʿʝʚʘ, ʠ ʥʝʢʘ ʿʝ ʦʧʝʨʘʮʠʿʘ  ,,Añ ʜʝʬʠʥʠʩʘʥʘ ʩʘ  

                             ( )baba +=
2

1
A      ʟʘ ( )Gba Í" , . 

           ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʿʝ ʘʣʛʝʙʘʨʩʢʘ ʩʪʨʫʢʪʫʨʘ  ( )A,G  ʧʦʣʫʛʨʫʧʘ. 

 

ʈʝʰʝˁʝ:  ɼʘ ʙʠ ʘʣʛʝʙʘʨʩʢʘ ʩʪʨʫʢʪʫʨʘ ʙʠʣʘ ʧʦʣʫʛʨʫʧʘ  ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʚʘʞʠ 

ʟʘʪʚʦʨʝʥʦʩʪ ʠ ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ. 

 

1) ɿʘʪʚʦʨʝʥʦʩʪ 

ʅʝʢʘ ʩʫ  ( )Gba Í, , ʢʘʢʦ ʿʝ ʠ  Gba ÍA  ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʟʘʪʚʦʨʝʥʦʩʪ 

ʟʘʜʦʚʦˀʝʥʘ.  

 

2) ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ 

             ( ) ( )cbacba AAAA =  

 

( ) ( )( ) ( ) cbacbacbacba
2
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( ) ( )( ) ( ) cbacbacbacba
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ʂʘʢʦ ʨʝʟʫʣʪʘʪʠ ʣʝʚʝ ʠ ʜʝʩʥʝ ʩʪʨʘʥʝ ʿʝʜʥʘʢʦʩʪʠ ʥʠʩʫ ʿʝʜʥʘʢʠ ʪʦ ʟʥʘʯʠ ʜʘ ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ ʥʝ 

ʚʘʞʠ. 



ʂʘʢʦ ʚʘʞʠ ʟʘʪʚʦʨʝʥʦʩʪ ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʫʨʝʹʝʥʠ ʧʘʨ ( )A,G  ʛʨʫʧʦʠʜ, ʢʘʢʦ ʩʤʦ ʜʦʢʘʟʘʣʠ ʜʘ 

ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ ʥʝ ʚʘʞʠ ʪʦ ʟʥʘʯʠ ʜʘ ( )A,G  ʥʠʿʝ ʧʦʣʫʛʨʫʧʘ. 

 

3. ʋ ʩʢʫʧʫ  ʨʝʘʣʥʠʭ ʙʨʦʿʝʚʘ ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʙʠʥʘʨʥʘ ʦʧʝʨʘʮʠʿʘ  ,,*ñ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ:  

                                          222 +++=* baabba  

ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʿʝ  ( )*,R  ʛʨʫʧʘ. ɼʘ ʣʠ ʿʝ ( )*,R  ɸʙʝʣʦʚʘ ʛʨʫʧʘ? 

 

ʈʝʰʝˁʝ: 

 

ɿʘʪʚʦʨʝʥʦʩʪ 

ʅʝʢʘ ʩʫ  Rba Í,   ʦʥʜʘ ʿʝ ʠ  ( ) Rba Í*  ʰʪʦ ʟʥʘʯʠ ʜʘ ʚʘʞʠ ʟʘʪʚʦʨʝʥʦʩʪ. ɸʢʦ ʚʘʞʠ 

ʟʘʪʚʦʨʝʥʦʩʪ ʦʥʜʘ ʿʝ ( )*,R  ʛʨʫʧʦʠʜ. 

 

ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ 

 

( ) ( )cbacba **=**  

( ) ( ) ( ) ( ) ( )

6444222

224442222

222222222222

+++++++=

+++++++++=

+++++++++=++*+*=**

cbaabbcacabc

cbaabcbcacabc

cbaabcbaabcbacbacba

 

 

( ) ( ) ( ) ( ) ( )

6444222

244422222

222222222222

+++++++=

+++++++++=

+++++++++=+*++*=**

cbabcacababc

cbbcaaacababc

cbbcacbbcacbacbacba

 

ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ ʚʘʞʠ. 

 ɸʢʦ ʚʘʞʠ ʟʘʪʚʦʨʝʥʦʩʪ ʠ ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ ʦʥʜʘ ʿʝ ( )*,R  ʧʦʣʫʛʨʫʧʘ (ʩʝʤʠʛʨʫʧʘ). 

ʅʝʫʪʨʘʣʥʠ  ʝʣʝʤʝʥʪ 

 

                  aaeea =*=*                  ʝ  ʿ ʝ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ 
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ɼʝʩʥʠ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ.  
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ʃʝʚʠ  ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ. 

 

ʂʘʢʦ ʩʤʦ ʜʦʙʠʣʠ ʠʩʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʣʝʚʠ ʠ ʜʝʩʥʠ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʪʦ ʟʥʘʯʠ ʜʘ 

ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʧʦʩʪʦʿʠ  ʠ  .1-=e  

ʂʘʢʦ ʚʘʟʠ ʟʘʪʚʦʨʝʥʦʩʪ, ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ ʠ ʧʦʩʪʦʿʠ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ 

( )*,R   ʤʦʥʦʠʜ. 

ʀʥʚʝʨʟʥʠ  ʝʣʝʤʝʥʪ 

  eaaaa =*=* -- 11                     1-a  ʿʝ  ʠʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ ʝʣʝʤʝʥʪʘ ʘ 

                                                       ʝ  ʿʝ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʢʦʿʠ ʩʤʦ ʚʝ˂ ʦʜʨʝʜʠʣʠ 

ɼʘ  ʙʠ  ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʧʦʩʪʦʿʘʦ 

ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʣʝʚʠ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʠʤʘ 

ʠʩʪʫ ʚʨʝʜʥʦʩʪ ʢʘʦ ʠ ʜʝʩʥʠ ʥʝʫʪʨʘʣʥʠ 

ʝʣʝʤʝʥʪ. 

aaeea =*=*  

                     ˶͔ ͍͙  ͔͙ͤͯͭͪ͊ͤ͡  ͔͔͔ͣͤͭ͡ 

˨͔͙ͫͤ  ͔͙ͤͯͭͪ͊ͤ͡  ͔͔͔ͣͤͭ͡ 

 



     

( )

2

32

2

32
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2212

1222

1

1

1

1
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1

1

+
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+
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-=+++
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a
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aaa

aaaa

aaaa
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eaa

          

ʀʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ ʧʦʩʪʦʿʠ. 

ɸʢʦ ʿʝ ʟʘʜʦʚʦˀʝʥʘ ʟʘʪʚʦʨʝʥʦʩʪ, ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ, ʧʦʩʪʦʿʠ ʥʝʫʪʨʘʣʥʠ ʠ ʠʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ 

ʦʥʜʘ ʿʝ   ( )*,R   ʛʨʫʧʘ. 

 

 

 

ʂʦʤʫʪʘʪʠʚʥʦʩʪ 

  abba *=*   

222

222

+++=*

+++=*

abbaab

baabba
     ɺʘʞʠ   ʢʦʤʫʪʘʪʠʚʥʦʩʪ. 

ɸʢʦ ʚʘʞʠ ʟʘʪʚʦʨʝʥʦʩʪ, ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ, ʥʝʫʪʨʘʣʥʠ, ʠʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ ʠ ʘʢʦ ʚʘʞʠ 

ʢʦʤʫʪʘʪʠʚʥʦʩʪ ʪʘʜʘ ʿʝ   ( )*,R   ʢʦʤʫʪʘʪʠʚʥʘ ʠʣʠ ɸʙʝʣʦʚʘ ʛʨʫʧʘ.   

   

4.  ʅʝʢʘ ʿʝ  ʛʨʫʧʦʠʜ  ( )Ö,G  ʢʦʥʘʯʘʥ ʠ ʜʘʪ ʩʣʝʜʝ˂ʦʤ ʂʝʣʠʿʝʚʦʤ ʪʘʙʣʠʮʦʤ. ʀʩʧʠʪʘʪʠ ʜʘ 

ʣʠ ʿʝ ( )Ö,G  ʢʦʤʫʪʘʪʠʚʥʘ ʛʨʫʧʘ.  

                                                 

Ö ʘ b c 

a a b c 

b b c a 

c c a b 

                 

 



ʈʝʰʝˁʝ: 

 

ɿʘʪʚʦʨʝʥʦʩʪ 

 

ɿʘʪʚʦʨʝʥʦʩʪ ʩʚʘʢʘʢʦ ʚʘʞʠ ʟʘʪʦ ʰʪʦ ʿʝ ʫ ʟʘʜʘʪʢʫ ʜʘʪʦ ʜʘ ʿʝ ( )Ö,G  ʛʨʫʧʦʠʜ (ʢʦʜ 

ʛʨʫʧʦʠʜʘ ʿʝ ʟʘʜʦʚʦˀʝʥʘ ʟʘʪʚʦʨʝʥʦʩʪ). 

ʂʘʜʘ ʩʝ ʠʟ ʂʝʣʠʿʝʚʝ ʪʘʙʣʠʮʝ ʠʩʧʠʪʫʿʝ ʟʘʪʚʦʨʝʥʦʩʪ ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʫ ʪʘʙʣʠʮʠ 

ʬʠʛʫʨʠʰʫ ʩʘʤʦ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʫ ʫ ʟʘʛʣʘʚˀʫ ʪʘʙʣʠʮʝ (a,b,c).  

 

                                       

Ö ʘ b c 

 a a b c 

b b c a 

c c a b 

 ɿʘʛʣʘʚˀʝ  ʪʘʙʣʠʮʝ  ʿʝ  ʦʟʥʘʯʝʥʦ ʮʨʚʝʥʦʤ ʙʦʿʦʤ. 

 

 

ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ 

( ) ( )

aa

aacb

cbacba

=

Ö=Ö

ÖÖ=ÖÖ

                                         

Ö ʘ b c 

a a b c 

b b c a 

c c a b 

 

ɸʩʦʮʠʿʘʪʠʚʥʦʩʪ  ʚʘʞʠ. 

 

 

 

 

 

 

 

 



ʅʝʫʪʨʘʣʥʠ  ʝʣʝʤʝʥʪ 

 

Ö ʘ b c 

a a b c 

b b c a 

c c a b 

 

ʅʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ ʩʝ ʪʨʘʞʠ ʫ ʧʨʝʩʝʢʫ ʚʨʩʪʝ ʠ ʢʦʣʦʥʝ ʫ ʢʦʿʠʤʘ ʿʝ ʨʘʩʧʦʨʝʜ ʝʣʝʤʝʥʘʪʘ 

ʠʩʪʠ ʢʘʦ ʫ ʟʘʛʣʘʚˀʫ ʪʘʙʣʠʮʝ. ʆʚʜʝ ʩʝ ʚʠʜʠ ʜʘ ʿʝ  ʝʣʝʤʝʥʪ ʘ ʫ ʧʨʝʩʝʢʫ ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ 

ʦʥ ʥʝʫʪʨʘʣʥʠ ʝʣʝʤʝʥʪ.  

 

ʀʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ 

ɿʘ ʝʣʝʤʝʥʪ  ʘ  ˁ ʝʛʦʚ ʠʥʚʝʨʟ  ʿʝ  ʘ 

ɿʘ ʝʣʝʤʝʥʪ  b  ˁ ʝʛʦʚ ʠʥʚʝʨʟ ʿʝ   c 

ɿʘ  ʝʣʝʤʝʥʪ  c  ˁ ʝʛʦʚ ʠʥʚʝʨʟ ʿʝ b. 

 

ʂʦʤʫʪʘʪʠʚʥʦʩʪ 

Ö ʘ b c 

a a b c 

b b c a 

c c a b 

ɻʣʘʚʥʘ ʜʠʿʘʛʦʥʘʣʘ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥʘ ʩʪʨʝʣʠʮʦʤ.  

ɸʢʦ ʿʝ ʂʝʣʠʿʝʚʘ ʪʘʙʣʠʮʘ ʩʠʤʝʪʨʠʯʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʣʘʚʥʫ ʜʠʿʘʛʦʥʘʣʫ ʦʥʜʘ ʚʘʞʠ ʢʦʤʫʪʘʪʠʚʥʠ 

ʟʘʢʦʥ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʢʦʤʫʪʘʪʠʚʥʦʩʪ ʿʝ ʟʘʜʦʚʦˀʝʥʘ.   

ʂʘʢʦ ʚʘʞʠ ʟʘʪʚʦʨʝʥʦʩʪ, ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ, ʥʝʫʪʨʘʣʥʠ, ʠʥʚʝʨʟʥʠ ʝʣʝʤʝʥʪ ʠ ʢʦʤʫʪʘʪʠʚʥʠ ʟʘʢʦʥ 

ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ( )Ö,G  ɸʙʝʣʦʚʘ ʠʣʠ ʢʦʤʫʪʘʪʠʚʥʘ ʛʨʫʧʘ.  

 

 

 



ʇʈʀʈʆɼʅʀ   ɹʈʆɱɽɺʀ 

 

ʇʨʠʥʮʠʧ  ʤʘʪʝʤʘʪʠʯʢʝ  ʠʥʜʫʢʮʠʿʝ 

 

ʊʝʦʨʝʤʘ:  ɸʢʦ ʿʝ ʪʚʨʹʝˁʝ ʢʦʿʝ ʫ ʩʚʦʿʦʿ ʬʦʨʤʫʣʘʮʠʿʠ ʩʘʜʨʞʠ ʧʨʠʨʦʜʘʥ ʙʨʦʿ n ʪʘʯʥʦ ʟʘ 1=n  

ʠ ʘʢʦ ʠʟ ʧʨʝʪʧʦʩʪʘʚʢʝ ʜʘ ʿʝ ʪʘʯʥʦ ʟʘ kn=  ʩʣʝʜʠ ʜʘ ʿʝ ʪʘʯʥʦ ʠ ʟʘ 1+=kn , ʦʥʜʘ ʿʝ ʪʦ ʪʚʨʹʝˁʝ 

ʪʘʯʥʦ ʟʘ ʩʚʝ ʧʨʠʨʦʜʥʝ ʙʨʦʿʝʚʝ. 

 

ɿɸɼɸʎʀ 

 

 

1.  ʄʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʢʝ ʠʥʜʫʢʮʠʿʝ  ʜʦʢʘʟʘʪʠ ʜʘ ʟʘ ʩʚʝ ʧʨʠʨʦʜʥʝ ʙʨʦʿʝʚʝ ʚʘʞʠ: 

 

                                       ( ) 212...531 nn =-++++  

 

ʈʝʰʝˁʝ:  

 

 ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʢʝ ʠʥʜʫʢʮʠʿʝ ʩʘʩʪʦʿʠ ʩʝ ʠʟ ʩʣʝʜʝ˂ʝʛ: 

1) ɼʦʢʘʟʫʿʝ ʩʝ ʜʘ ʪʚʨʹʝˁʝ ʚʘʞʠ ʟʘ 1=n  

2) ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʪʚʨʹʝˁʝ ʚʘʞʠ ʟʘ kn=  

3) ɼʦʢʘʟʫʿʝ ʩʝ ʜʘ ʪʚʨʹʝˁʝ ʚʘʞʠ ʟʘ 1+=kn . 

 

1)  ɼʦʢʘʞʠʤʦ ʜʘ ʚʘʞʠ ʟʘ 1=n  

 

    

11

112

1112 2

=

=-

=-Ö

                         

 

 

2)  ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʪʚʨʹʝˁʝ ʚʘʞʠ ʟʘ kn=  

 

 ( ) 212...531 kk =-++++        (*)   

                  

 

ʋ ʪʚʨʹʝˁʫ ʢʦʿʝ ʿʝ ʜʘʪʦ ʫ ʟʘʜʘʪʢʫ  ʫʟʠʤʘʤʦ ʜʘ ʿʝ 1=n  

ʋ ʪʚʨʹʝˁʫ ʢʦʿʝ ʿʝ ʜʘʪʦ ʫ ʟʘʜʘʪʢʫ  ʫʟʠʤʘʤʦ ʜʘ ʿʝ 

kn=    ʠ  ʧʨʝʪʧʦʩʪʘʚˀʘʤʦ ʜʘ ʿʝ  (*) ʪʘʯʥʘ 

 



3) ɼʦʢʘʟʫʿʝʤʦ ʜʘ ʪʚʨʹʝˁʝ ʚʘʞʠ ʟʘ 1+=kn  

 

ʂʘʜʘ ʫ ʪʚʨʹʝˁʝ ʢʦʿʝ ʿʝ ʜʘʪʦ ʫ ʟʘʜʘʪʢʫ ʟʘʤʝʥʠʤʦ  1+=kn  ʜʦʙʠʿʘ ʩʝ 

 

( ) ( )( ) ( )

( )( ) ( )

( )( ) ( )2

2

2

11212...531

112212...531

111212...531

+=++-++++

+=-++-++++

+=-++-++++

kkk

kkk

kkk

   

            

  ʅʘ ʦʩʥʦʚʫ  (*) 

                        2k  ( )( )2112 +=++ kk  

                            
( )

( ) ( )22

22

11

112

+=+

+=++

kk

kkk
       

 

 

2.  ʄʝʪʦʜʦʤ  ʤʘʪʝʤʘʪʠʯʢʝ ʠʥʜʫʢʮʠʿʝ ʜʦʢʘʟʘʪʠ ʜʘ ʟʘ ʩʚʝ ʧʨʠʨʦʜʥʝ ʙʨʦʿʝʚʝ ʚʘʞʠ: 

                                    
( )

2

1
...321

+
=++++

nn
n  

ʈʝʰʝˁʝ: 

 

1)  ɿʘ  1=n  

 

( )

11

2

111
1

=

+
=

 

2)  ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ʚʘʞʠ ʟʘ kn=   

                     
( )

2

1
...321

+
=++++

kk
k      (*)  

3) ɼʦʢʘʟʫʿʝʤʦ ʜʘ ʚʘʞʠ   ʟʘ 1+=kn    ʪʿ. ʧʦʪʨʝʙʥʦ ʿʝ ʜʦʢʘʟʘʪʠ ʜʘ ʚʘʞʠ: 

  

( )
( )( )

( )
( )( )

2

21
1...321

2

111
1...321

++
=++++++

+++
=++++++

kk
kk

kk
kk

 

 

          
( )

2

1+kk
( )

( )( )
2

21
1

++
=++

kk
k  

ʇʦʪʨʝʙʥʦ ʿʝ ʜʦʢʘʟʘʪʠ ʜʘ ʦʚʘ 

ʿʝʜʥʘʢʦʩʪ ʟʘʠʩʪʘ ʚʘʞʠ 

ɿʥʘʤʦ ʜʘ ʿʝ  ( ) 121 22
++=+ kkk  

ʢʚʘʜʨʘʪ  ʙʠʥʦʤʘ. 

ʅʘ  ʦʩʥʦʚʫ  (*)  ʿʝ 

( )
2

1
...321

+
=++++

kk
k  



         
( ) ( ) ( )( )

2

21

2

121 ++
=

+++ kkkkk
 

                
( )( ) ( )( )

2

21

2

21 ++
=

++ kkkk
. 

 

3.  ʄʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʢʝ  ʠʥʜʫʢʮʠʿʝ  ʜʦʢʘʟʘʪʠ ʜʘ ʟʘ ʩʚʝ ʧʨʠʨʦʜʥʝ ʙʨʦʿʝʚʝ ʚʘʞʠ: 

                          
( )( )

6

121
...321 2222 ++

=++++
nnn

n  

 

ʈʝʰʝˁʝ: 

 

1) ɿʘ  1=n   ʠʤʘʤʦ 

( )( )

11

6

321
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6

112111
12

=

ÖÖ
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+Ö+
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2) ʇʨʝʪʧʦʩʪʘʚˀʘʤʦ  ʜʘ ʚʘʞʠ  ʟʘ  kn=   ʪʿ. ʥʝʢʘ ʿʝ  

  
( )( )

6

121
...321 2222 ++

=++++
kkk

k    (*)        (ʠʥʜʫʢʪʠʚʥʘ  ʧʨʝʪʧʦʩʪʘʚʢʘ) 

3) ʂʦʨʠʩʪʝ˂ʠ  ʠʥʜʫʢʪʠʚʥʫ  ʧʨʝʪʧʦʩʪʘʚʢʫ  ʜʦʢʘʟʫʿʝʤʦ ʪʘʯʥʦʩʪ ʟʘ 1+=kn  ʪʿ. 

ʜʦʢʘʟʫʿʝʤʦ 
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112111
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22222
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             ʅʘ ʦʩʥʦʚʫ (*) 
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( )( ) ( )( )( )

6

3221

6

6721 2 +++
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ɱʝʨ  ʿʝ                                                               
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  ( )( ) ( )( )( )2322
2

3
22

2

3
2672 2 ++=+ö
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ææ
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å
ö
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õ
æ
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å
--=++ kkkkkkkk  

4. ʇʨʠʤʝʥʦʤ  ʤʘʪʝʤʘʪʠʯʢʝ  ʠʥʜʫʢʮʠʿʝ  ʜʦʢʘʟʘʪʠ ʜʘ ʿʝ   

                           17 -n     ʜʝˀʠʚʦ  ʩʘ 6. 

 

ʈʝʰʝˁʝ: 

 

1)  ɿʘ  1=n  

 

617171 =-=-   ʜʝˀʠʚʦ  ʩʘ 6 

 

 

2) ʇʨʝʪʧʦʩʪʘʚʠʤʦ  ʜʘ ʚʘʞʠ  ʟʘ  kn=  

                    17 -k    ʜʝˀʠʚʦ ʩʘ 6     (*)      (ʠʥʜʫʢʪʠʚʥʘ ʧʨʝʪʧʦʩʪʘʚʢʘ) 

 

3) ɼʦʢʘʞʠʤʦ ʜʘ ʚʘʞʠ ʟʘ 1+=kn  

   177617717 11 -+Ö=-Ö=-+ kkkk  

                                                            

                                                  ɼʝˀʠʚʦ ʩʘ 6                 ɼʝˀʠʚʦ ʩʘ 6  ʥʘ ʦʩʥʦʚʫ (*) 

ʂʚʘʜʨʘʪʥʘ ʿʝʜʥʘʯʠʥʘ ʦʙʣʠʢʘ 02 =++ cbxax  

ʤʦʞʝ  ʩʝ ʧʨʝʜʩʪʘʚʠʪʠ   ʫ ʦʙʣʠʢʫ       

( )( )21

2 xxxxacbxax --=++ , 

ʛʜʝ  ʩʫ 1x  ʠ  2x  ʢʦʨʝʥʠ  ʢʚʘʜʨʘʪʥʝ  ʿʝʜʥʘʯʠʥʝ. 



                                 

 

 

 

 

5. ʇʨʠʤʝʥʦʤ ʤʘʪʝʤʘʪʠʯʢʝ ʠʥʜʫʢʮʠʿʝ ʜʦʢʘʟʘʪʠ ʜʘ ʿʝ   

                         1154 -+ nn     ʜʝˀʠʚʦ  ʩʘ 3. 

 

ʈʝʰʝˁʝ: 

 

1)  ɿʘ  1=n   ʠʤʘʤʦ ʜʘ ʿʝ 

   181154111541 =-+=-Ö+      ʜʝˀʠʚʦ ʿʝ ʩʘ 3 

 

2)  ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ʚʘʞʠ ʟʘ kn=  

   1154 -+ kk   ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʿʝ ʜʝˀʠʚʦ ʩʘ 3   (*) 

 

3) ɼʦʢʘʞʠʤʦ ʜʘ ʚʘʞʠ ʟʘ  1+=kn     ʪʿ.  ʜʦʢʘʞʠʤʦ ʜʘ ʿʝ  

     1)1(154 1 -+++ kk   ʜʝˀʠʚʦ  ʩʘ 3 

ʂʘʢʦ ʿʝ    

( )543115415431154

1151543411515441)1(154 11

++-+=+Ö+-+

=-++Ö+=-++Ö=-+++

kkkk

kkkk

kk

kkk
 

                                        

ɼʝˀʠʚʦ ʩʘ 3 ʥʘ ʦʩʥʦʚʫ (*)          ɼʝˀʠʚʦ ʩʘ 3 ʿʝʨ ʩʚʘʢʠ ʙʨʦʿ ʧʦʤʥʦʞʝʥ ʩʘ 3 ʿʝ ʠ ʜʝˀʠʚ ʩʘ 3 

   

                                                                         

   

 

 

 

 

 

 

 

 

 

ʅʘ ʦʩʥʦʚʫ  ʧʨʘʚʠʣʘ  ʩʪʝʧʝʥʦʚʘˁʘ  
nmnm aaa +=Ö   ʚʘʞʠ  ʜʘ ʿʝ   

11 777 +=Ö kk
 

11 77777776 +=Ö=Ö=+Ö kkkkk
 

kkkkk 434144444 11 Ö+Ö=Ö=Ö=+  ʅʘ ʧʨʠʤʝʨ: 

kkk 44344 +Ö=Ö   ʠʣʠ 

kkk 424244 Ö+Ö=Ö  



 

6. ɼʦʢʘʟʘʪʠ ʜʘ ʿʝ ʟʙʠʨ ʢʫʙʦʚʘ ʪʨʠ ʫʟʘʩʪʦʧʥʘ ʧʨʠʨʦʜʥʘ ʙʨʦʿʘ ʜʝˀʠʚ ʩʘ 9. 

 

ʈʝʰʝˁʝ: 

 

n,   n+1,   n+2    ʪʨʠ  ʫʟʘʩʪʦʧʥʘ ʧʨʠʨʦʜʥʘ ʙʨʦʿʘ 

 

ʇʦʪʨʝʙʥʦ ʿʝ ʜʦʢʘʟʘʪʠ ʜʘ ʿʝ  ( ) ( )333 21 ++++ nnn    ʜʝˀʠʚʦ ʩʘ 9. 

 

1)  ɿʘ  1=n  ʿʝ 

 ( ) ( ) 36278121111
333 =++=++++   ʜʝˀʠʚʦ ʿʝ ʩʘ 9. 

 

2) ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ʚʘʞʠ ʟʘ kn=  

( ) ( )333 21 ++++ kkk     ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʿʝ ʜʝˀʠʚʦ ʩʘ 9  (*) 

 

3) ɼʦʢʘʞʠʤʦ ʜʘ ʿʝ ʚʘʞʠ ʟʘ 1+=kn   ʪʿ. ʧʦʪʨʝʙʥʦ ʿʝ ʜʦʢʘʟʘʪʠ ʜʘ ʿʝ  

 

( ) ( ) ( ) ( ) ( ) ( )333333
32112111 +++++=+++++++ kkkkkk   ʜʝˀʠʚʦ ʩʘ 9. 

 

ʀʤʘʤʦ ʜʘ ʿʝ  

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )339212727921

3333321321

23332333

322333333

+++++++=+++++++

=+Ö+Ö+++++=+++++

kkkkkkkkkk

kkkkkkkk
 

 

 

                                            ɼʝˀʠʚʦ ʩʘ 9 ʥʘ ʦʩʥʦʚʫ             ɼʝˀʠʚʦ ʩʘ 9 ʿʝʨ ʙʠʣʦ ʢʦʿʠ  

                                             ʧʨʝʪʧʦʩʪʘʚʢʝ  (*)                     ʙʨʦʿ ʧʦʤʥʦʞʝʥ ʩʘ 9  ʿʝ ʠ  

                                                                                                ʜʝˀʠʚ ʩʘ 9              

                                                                                                               

 

 

 

  

 

 

ʅʘ   ʦʩʥʦʚʫ   ʬʦʨʤʫʣʝ 

( ) 32233
33 babbaaba +++=+  

ɼʦʙʠʣʠ  ʩʤʦ  ʜʘ  ʿʝ  

( ) 32233
333333 +Ö+Ö+=+ kkkk  



 

ʅɸɱɺɽɴʀ  ɿɸɱɽɼʅʀʏʂʀ   ɼɽʃʀʃɸʎ   ʀ  ʅɸɱʄɸɳʀ ɿɸɱɽɼʅʀʏʂʀ  

ʉɸɼʈɾɸʃɸʎ 

 

ʊʝʦʨʝʤʘ (ʆʩʥʦʚʥʘ ʪʝʦʨʝʤʘ ʘʨʠʪʤʝʪʠʢʝ): ʉʚʘʢʠ ʩʣʦʞʝʥ ʧʨʠʨʦʜʘʥ ʙʨʦʿ ʤʦʞʝ ʩʝ ʥʘʧʠʩʘʪʠ 

ʢʘʦ ʧʨʦʠʟʚʦʜ ʧʨʦʩʪʠʭ ʙʨʦʿʝʚʘ: 

                                         npppn ÖÖÖ= ...21  

- ʅʝʢʠ ʦʜ ʯʠʥʠʣʘʮʘ ʤʦʛʫ ʙʠʪʠ ʿʝʜʥʘʢʠ, ʘʢʦ ʪʝ ʯʠʥʠʦʮʝ ʛʨʫʧʠʰʝʤʦ ʦʥʜʘ ʩʚʘʢʠ 

ʧʨʠʨʦʜʘʥ ʙʨʦʿ ʤʦʞʝʤʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʦʙʣʠʢʫ: 

                      

                               nk

n

kk
pppn ÖÖÖ= ...21

21  

ʇʨʝʜʩʪʘʚˀʘˁʝ ʙʨʦʿʝʚʘ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʥʘʟʠʚʘ ʩʝ ʢʘʥʦʥʠʯʥʦ. 

ʇʨʠʤʝʨ:   7214 Ö=  

                  
32322224

3232212

3

2

Ö=ÖÖÖ=

Ö=ÖÖ=
 

 

ɼʝʬʠʥʠʮʠʿʘ: ʅʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʥʝʢʦʣʠʢʦ ʙʨʦʿʝʚʘ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ  ʢʦʿʠʤ ʩʫ 

ʜʝˀʠʚʠ ʩʚʠ ʜʘʪʠ ʙʨʦʿʝʚʠ. 

- ʅʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʟʘ ʥʝʢʦʣʠʢʦ ʙʨʦʿʝʚʘ  ʘ, b, c,... ʦʟʥʘʯʘʚʘ ʩʝ ʩʘ ( ),...,, cba  

ʠʣʠ ʿʝʜʥʦʩʪʘʚʥʦ ʩʘ NZD (a,b,c,...).  

ʊʝʦʨʝʤʘ: ʅʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʜʚʘ ʠʣʠ ʚʠʰʝ ʙʨʦʿʝʚʘ ʿʝʜʥʘʢ ʿʝ ʧʨʦʠʟʚʦʜʫ ʥʘʿʤʘˁʠʭ 

ʩʪʝʧʝʥʘ ʟʘʿʝʜʥʠʯʢʠʭ ʧʨʦʩʪʠʭ ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʫ ʢʘʥʦʥʠʯʥʠʤ ʨʘʟʣʘʛʘˁʠʤʘ ʜʘʪʠʭ 

ʙʨʦʿʝʚʘ.  

ʋ ʧʨʘʢʩʠ ʪʨʘʞʝˁʝ ʥʘʿʚʝ˂ʝʛ ʟʘʿʝʜʥʠʯʢʦʛ ʜʝʣʠʦʮʘ ʜʚʘ ʠʣʠ ʚʠʰʝ ʙʨʦʿʝʚʘ ʩʘʩʪʦʿʠ ʩʝ ʠʟ ʜʚʘ 

ʢʦʨʘʢʘ: 

1. ʆʜʨʝʜʠ ʩʝ ʢʘʥʦʥʠʯʥʦ ʨʘʟʣʘʛʝˁʝ ʜʘʪʠʭ ʙʨʦʿʝʚʘ. 

2. ʊʨʘʞʠ ʩʝ ʧʨʦʠʟʚʦʜ ʩʘʤʦ ʟʘʿʝʜʥʠʯʢʠʭ ʧʨʦʩʪʠʭ ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʫ ʦʚʠʤ 

ʨʘʟʣʘʛʘˁʠʤʘ ʥʘ ʥʘʿʤʘˁʠ ʤʦʛʫ˂ʠ ʩʪʝʧʝʥ.  

 

 

 



 

ʇʨʠʤʝʨ: ʅʘ˂ʠ ʥʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʟʘ ʙʨʦʿʝʚʝ 720 ʠ 840. 

                  

- ʅʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʜʚʘ ʙʨʦʿʘ ʤʦʞʝ ʩʝ ʦʜʨʝʜʠʪʠ ʠ ʧʦʤʦ˂ʫ ɽʫʢʣʠʜʦʚʦʛ 

ʘʣʛʦʨʠʪʤʘ. 

ɼʝʬʠʥʠʮʠʿʘ: ɸʢʦ ʿʝ ʥʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʜʚʘ ʙʨʦʿʘ ʿʝʜʥʘʢ 1 ʦʥʜʘ ʩʝ ʟʘ ʪʝ ʙʨʦʿʝʚʝ 

ʢʘʞʝ ʜʘ ʩʫ ʫʟʘʿʘʤʥʦ ʧʨʦʩʪʠ.  

   

ʇʨʠʤʝʨ: ʄʝʪʦʜʦʤ ɽʫʢʣʠʜʦʚʦʛ ʘʣʛʦʨʠʪʤʘ ʥʘ˂ʠ ʥʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʙʨʦʿʝʚʘ 420 ʠ 

360.  

ʈʝʰʝˁʝ:   420:360 = 1                   

                 -360                                 

                  60 = 01 ¸r  

 

               360 : 60 = 6 

              -360  

               20 r=  

NZD(420, 360) = 60  

ʊʨʘʞʠ ʩʝ ʢʦʣʠʯʥʠʢ ʙʨʦʿʝʚʘ  420 ʠ 360, ʜʦʙʠʿʝ ʩʝ 

ʦʩʪʘʪʘʢ   60 =01 ¸r . ʂʘʢʦ ʿʝ ʦʩʪʘʪʘʢ ʨʘʟʣʠʯʠʪ ʦʜ 

ʥʫʣʝ ʥʘʩʪʘʚˀʘ ʩʝ ʧʦʩʪʫʧʘʢ ʜʝˀʝˁʘ ʜʝʣʠʦʮʘ 360 ʠ 

ʜʦʙʠʿʝʥʦʛ ʦʩʪʘʪʢʘ 60. ʇʦʩʪʫʧʘʢ ʜʝˀʝˁʘ ʩʝ 

ʥʘʩʪʘʚˀʘ ʩʚʝ ʜʦʢ ʩʝ ʫ ʥʝʢʦʤ ʢʦʨʘʢʫ ʥʝ ʜʦʙʠʿʝ ʜʘ ʿʝ 

ʦʩʪʘʪʘʢ ʿʝʜʥʘʢ ʥʫʣʠ. ʅʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ 

ʿʝ ʧʦʩʣʝʜˁʠ ʦʩʪʘʪʘʢ ʨʘʟʣʠʯʠʪ ʦʜ ʥʫʣʝ.  



 

ɼʝʬʠʥʠʮʠʿʘ: ʅʘʿʤʘˁʠ ʟʘʿʝʜʥʠʯʢʠ ʩʘʜʨʞʘʣʘʮ ʙʨʦʿʝʚʘ  ʘ, b, c,... ʿ ʝ ʥʘʿʤʘˁʠ ʙʨʦʿ ʢʦʿʠ ʿʝ ʜʝˀʠʚ 

ʩʚʠʤ ʜʘʪʠʤ ʙʨʦʿʝʚʠʤʘ.  

- ʅʘʿʤʘˁʠ ʟʘʿʝʜʥʠʯʢʠ ʩʘʜʨʞʘʣʘʮ ʦʟʥʘʯʘʚʘʤʦ ʩʘ  [ ],...,, cba   ʠʣʠ  NZS (a,b,c,..). 

ʊʝʦʨʝʤʘ: ʅʘʿʤʘˁʠ ʟʘʿʝʜʥʠʯʢʠ ʩʘʜʨʞʘʣʘʮ ʜʚʘ ʠʣʠ ʚʠʰʝ ʙʨʦʿʝʚʘ ʿʝʜʥʘʢ ʿʝ ʧʨʦʠʟʚʦʜʫ 

ʥʘʿʚʝ˂ʠʭ ʩʪʝʧʝʥʘ ʩʚʠʭ ʧʨʦʩʪʠʭ ʯʠʥʠʣʘʮʘ ʟʘʿʝʜʥʠʯʢʠʭ ʠʣʠ ʥʝ, ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʫ ʢʘʥʦʥʠʯʥʠʤ 

ʨʘʟʣʘʛʘˁʠʤʘ ʜʘʪʠʭ ʙʨʦʿʝʚʘ. 

- ʋ ʧʨʘʢʩʠ ʪʨʘʞʝˁʝ ʥʘʿʤʘˁʝʛ ʟʘʿʝʜʥʠʯʢʦʛ ʩʘʜʨʞʘʦʮʘ ʜʚʘ ʠʣʠ ʚʠʰʝ ʙʨʦʿʝʚʘ ʩʘʩʪʦʿʠ ʩʝ 

ʠʟ ʜʚʘ ʢʦʨʘʢʘ: 

1. ʆʜʨʝʜʠ ʩʝ ʢʘʥʦʥʠʯʥʦ ʨʘʟʣʘʛʘˁʝ ʜʘʪʠʭ ʙʨʦʿʝʚʘ 

2. ʊʨʘʞʠ ʩʝ ʧʨʦʠʟʚʦʜ ʩʚʠʭ ʧʨʦʩʪʠʭ ʯʠʥʠʦʮʘ ʟʘʿʝʜʥʠʯʢʠʭ ʠʣʠ ʥʝ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʫ 

ʦʚʠʤ ʨʘʟʣʘʛʘˁʠʤʘ ʠ ʫʟʠʤʘʿʫ ʩʝ ˁʠʭʦʚʠ ʥʘʿʚʝ˂ʠ ʤʦʛʫ˂ʠ ʩʪʝʧʝʥʠ. 

ʊʝʦʨʝʤʘ: ʇʨʦʠʟʚʦʜ ʥʘʿʚʝ˂ʝʛ ʟʘʿʝʜʥʠʯʢʦʛ ʜʝʣʠʦʮʘ ʠ ʥʘʿʤʘˁʝʛ ʟʘʿʝʜʥʠʯʢʦʛ ʩʘʜʨʞʘʦʮʘ ʜʚʘ 

ʙʨʦʿʘ ʿʝʜʥʘʢ ʿʝ ʧʨʦʠʟʚʦʜʫ ʪʠʭ ʙʨʦʿʝʚʘ. 

                                             ( )[ ] bababa Ö=Ö ,,    ʠʣʠ   ( ) ( ) babaNZSbaNZD Ö=Ö ,,  

ʇʨʠʤʝʨ: ʅʘ˂ʠ ʥʘʿʤʘˁʠ ʟʘʿʝʜʥʠʯʢʠ ʩʘʜʨʞʘʣʘʮ ʟʘ ʙʨʦʿʝʚʝ 720 ʠ 840. 

 

                 

 

 

 



 

ɿɸɼɸʎʀ 

 

1. ʅʘ˂ʠ: 

a)   NZD(12, 20) 

b)  NZD (630, 693, 231) 

ʈʝʰʝˁʝ: 

ʘ)     

52220

32212

ÖÖ=

ÖÖ=
             NZD(12, 20) = 4 

b)   

1173231

11733693

75332630

ÖÖ=

ÖÖÖ=

ÖÖÖÖ=

      NZD(630, 693, 231) = 21 

 

2. ʅʘ˂ʠ: 

ʘ)  NZS(4, 12, 16, 48) 

b)  NZS(240, 396, 420) 

ʈʝʰʝˁʝ: 

ʘ)   

323222248

2222216

3232212

2224

4

4

2

2

Ö=ÖÖÖÖ=

=ÖÖÖ=

Ö=ÖÖ=

=Ö=

      NZS(4, 12, 16, 48) = 48 

 

b)     

7532420

1132396

532240

2

22

4

ÖÖÖ=

ÖÖ=

ÖÖ=

     NZS(240, 396, 420) = 55440117532 24 =ÖÖÖÖ  

 



3. ʊʨʠ ʰʪʘʧʘ ʜʫʞʠʥʝ  48 cm, 60 cm ʠ 90 cm ʪʨʝʙʘ ʠʩʝ˂ʠ ʥʘ ʢʦʤʘʜʝ ʿʝʜʥʘʢʠʭ ʜʫʞʠʥʘ ʪʘʢʦ 

ʜʘ ʙʫʜʫ ʤʘʢʩʠʤʘʣʥʝ ʤʦʛʫ˂ʝ ʜʫʞʠʥʝ. ʂʦʣʠʢʦ ʪʘʢʚʠʭ ʢʦʤʘʜʘ ʤʦʞʝʤʦ ʜʦʙʠʪʠ? 

 

ʈʝʰʝˁʝ: 

53290

53260

3248

2

2

4

ÖÖ=

ÖÖ=

Ö=

      NZD(48, 60, 90) = 6  ʐʪʘʧʦʚʠ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʜʫʞʠʥʝ 6 cm. 

 

48:6 =8        ʆʜ  ʧʨʚʦʛ ʰʪʘʧʘ ʩʝ ʜʦʙʠʿʘ 8 ʢʦʤʘʜʘ ʜʫʞʠʥʝ 6 cm. 

60 : 6 = 10   ʆʜ ʜʨʫʛʦʛ ʰʪʘʧʘ ʩʝ ʜʦʙʠʿʝ 10 ʢʦʤʘʜʘ ʜʫʞʠʥʝ  6 cm. 

90 : 6 =15    ʆʜ ʪʨʝ˂ʝʛ ʰʪʘʧʘ ʩʝ ʜʦʙʠʿʝ  15 ʢʦʤʘʜʘ ʜʫʞʠʥʝ 6 cm. 

 

ʋʢʫʧʥʦ ʩʝ ʜʦʙʠʿʝ 8+10+15 = 33 ʢʦʤʘʜʘ.  

 

4. ʆʜ 24 ʨʫʞʝ, 60 ʢʘʨʘʥʬʠʣʘ ʠ 72 ʛʝʨʙʝʨʘ ʥʘʧʨʘʚˀʝʥ ʿʝ ʥʘʿʚʝ˂ʠ ʤʦʛʫ˂ʠ ʙʨʦʿ ʿʝʜʥʘʢʠʭ 

ʙʫʢʝʪʘ. ʂʦʣʠʢʦ ˂ʝ ʙʠʪʠ ʪʘʢʚʠʭ ʙʫʢʝʪʘ ʠ ʢʦʣʠʢʦ ˂ʝ ʢʦʰʪʘʪʠ ʩʚʘʢʠ ʙʫʢʝʪ ʘʢʦ ʿʝ ʮʝʥʘ 

ʨʫʞʝ 140 ʜʠʥʘʨʘ, ʢʘʨʘʥʬʠʣʘ 150 ʜʠʥʘʨʘ ʠ ʛʝʨʙʝʨʘ 200 ʜʠʥʘʨʘ.  

 

ʈʝʰʝˁʝ: 

3322272

532260

322224

ÖÖÖÖ=

ÖÖÖ=

ÖÖÖ=

   NZD(24, 60, 72) =12  ʙʫʢʝʪʘ. 

 

24 : 12 = 2 ʨʫʞʝ 

60 : 12 = 5  ʢʘʨʘʥʬʠʣʘ 

72 : 12 = 6 ʛʝʨʙʝʨʘ 

 

2230200615051402 =Ö+Ö+Ö  ʜʠʥʘʨʘ. (ʋ ʿʝʜʥʦʤ ʙʫʢʝʪʫ ʠʤʘ 2 ʨʫʞʝ ʧʦ 140 ʜʠʥʘʨʘ, 5 

ʢʘʨʘʥʬʠʣʘ ʧʦ 150 ʜʠʥʘʨʘ ʠ 6 ʛʝʨʙʝʨʘ ʧʦ 200 ʜʠʥʘʨʘ).  

 

5. ʊʨʠ ʘʪʣʝʪʠʯʘʨʘ ʩʪʘʨʪʫʿʫ ʠʩʪʦʚʨʝʤʝʥʦ ʥʘ ʢʨʫʞʥʦʿ ʩʪʘʟʠ. ʇʨʚʠ ʦʙʠʹʝ ʪʫ ʩʪʘʟʫ ʟʘ 10 

ʤʠʥʫʪʘ, ʜʨʫʛʠ ʟʘ 12 ʤʠʥʫʪʘ ʘ ʪʨʝ˂ʠ ʟʘ 15 ʤʠʥʫʪʘ. ʇʦʩʣʝ ʢʦʣʠʢʦ  ʤʠʥʫʪʘ ˂ʝ ʩʝ ʩʚʘ ʪʨʠ 

ʘʪʣʝʪʠʯʘʨʘ ʧʦʥʦʚʦ ʥʘ˂ʠ ʥʘ ʤʝʩʪʫ ʧʦʣʘʩʢʘ? 

 

ʈʝʰʝˁʝ: 

5315

32212

5210

Ö=

ÖÖ=

Ö=

    NZS(10, 12, 15) = 605322 =ÖÖ   ʤʠʥʫʪʘ. 

 



6. ʆʜʨʝʜʠ ʥʘʿʤʘˁʠ ʧʨʠʨʦʜʥʠ ʙʨʦʿ ʢʦʿʠ ʧʨʠ ʜʝˀʝˁʫ ʩʘ 64 ʠ 72 ʜʘʿʝ ʦʩʪʘʪʘʢ 3. 

 

ʈʝʰʝˁʝ: ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʦʿʠ ʧʨʠ ʜʝˀʝˁʫ ʩʘ 64 ʠ 72 ʥʝʤʘ ʦʩʪʘʪʘʢ ʿʝ NZS ʪʠʭ ʙʨʦʿʝʚʘ. 

 

23

6

3272

264

Ö=

=
    NZS(64, 72) = 57632 26 =Ö  

 

ɹʨʦʿ ʢʦʿʠ ʿʝ ʟʘ 3 ʚʝ˂ʠ ʦʜ 576 ʿʝ 579, ʪʦ ʿʝ ʥʘʿʤʘˁʠ ʙʨʦʿ ʢʦʿʠ ʧʨʠ ʜʝˀʝˁʫ ʩʘ 64 ʠ 72 

ʜʘʿʝ ʦʩʪʘʪʘʢ 3. 

 

7. ʅʘ˂ʠ ʥʘʿʤʘˁʠ ʟʘʿʝʜʥʠʯʢʠ ʩʘʜʨʞʘʣʘʮ ʟʘ ʙʨʦʿʝʚʝ 144 ʠ 54 ʙʝʟ ʦʜʨʝʹʠʚʘˁʘ ʢʘʥʦʥʠʯʥʦʛ 

ʨʘʟʣʘʛʘˁʘ ʜʘʪʠʭ ʙʨʦʿʝʚʘ.  

 

ʈʝʰʝˁʝ: 

 

                            ( ) ( ) babaNZSbaNZD Ö=Ö ,,   (ʥʘ ʦʩʥʦʚʫ ʊʝʦʨʝʤʝ) 

 

NZD(a,b) ʤʦʞʝʤʦ ʜʘ ʦʜʨʝʜʠʤʦ ʧʨʠʤʝʥʦʤ ɽʫʢʣʠʜʦʚʦʛ ʘʣʛʦʨʠʪʤʘ (ʿʝʨ ʥʘʤ ʥʠʿʝ 

ʜʦʟʚʦˀʝʥʦ ʢʘʥʦʥʠʯʥʦ ʨʘʟʣʘʛʘˁʝ). 

 

144 : 54 = 2 

-108 

36 01 ¸=r  

 

 

54 : 36 =1 

-36 

018 2 ¸=r  

 

 

36 :18 = 2 

-36 

03 =r        ʇʦʩʣʝʜˁʠ ʦʩʪʘʪʘʢ ʨʘʟʣʠʯʠʪ ʦʜ ʥʫʣʝ ʿʝ  182 =r  ʠ ʪʦ ʿʝ NZD(144,54) = 18. 

 

ʉʘʜʘ ʠʟ     ( ) ( ) babaNZSbaNZD Ö=Ö ,,    ʩʣʝʜʠ ʜʘ ʿʝ   

 

( )
( )

.432
18

54144

,
, =

Ö
=

Ö
=

baNZD

ba
baNZS  



8. ɼʦʢʘʟʘʪʠ ʜʘ ʩʫ ʙʨʦʿʝʚʠ 673  ʠ 421  ʫʟʘʿʘʤʥʦ ʧʨʦʩʪʠ ʙʨʦʿʝʚʠ ʧʨʠʤʝʥʦʤ ɽʫʢʣʠʜʦʚʦʛ 

ʘʣʛʦʨʠʪʤʘ.  

 

ʈʝʰʝˁʝ: 

 

ɼʚʘ ʙʨʦʿʘ ʩʫ ʫʟʘʿʘʤʥʦ ʧʨʦʩʪʘ ʘʢʦ ʿʝ ˁʠʭʦʚ ʥʘʿʚʝ˂ʠ ʟʘʿʝʜʥʠʯʢʠ ʜʝʣʠʣʘʮ ʿʝʜʥʘʢ 1. 

 

673 :421 = 1                                                            

-421 

252= 01 ¸r  

 

 

421 : 252 = 1 

-252 

169 = 02 ¸r  

 

 

252 : 169 = 1 

-169 

83= 03 ¸r  

 

 

169 : 83 = 2 

-166 

3 = 04 ¸r  

 

83 : 3 =27 

-81 

2 = 05 ¸r   

 

3 : 2 =1 

-2 

1 = 06 ¸r                  ʇʦʩʣʝʜˁʠ ʦʩʪʘʪʘʢ ʨʘʟʣʠʯʠʪ ʦʜ ʥʫʣʝ ʿʝ 1. 

 

2 : 1 = 2 

-2 

0 = 7r                        NZD(673, 421) = 1  ɹʨʦʿʝʚʠ  673 ʠ 421 ʩʫ ʫʟʘʿʘʤʥʦ ʧʨʦʩʪʠ. 

 



 

ʎɽʃʀ    ɹʈʆɱɽɺʀ 

 

- ʉʢʫʧ ʮʝʣʠʭ ʙʨʦʿʝʚʘ ʢʦʿʠ ʦʟʥʘʯʘʚʘʤʦ ʩʘ Z  ʿ ʝ ʩʢʫʧ ʩʚʠʭ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ, ʥʫʣʝ ʠ ʩʚʠʭ 

ʥʝʛʘʪʠʚʥʠʛ ʮʝʣʠʭ ʙʨʦʿʝʚʘ.  

- ʎʝʣʠ ʙʨʦʿʝʚʠ ʩʫ ʩʚʠ ,,ʦʢʨʫʛʣʠñ ʙʨʦʿʝʚʠ ʙʝʟ ʜʝʮʠʤʘʣʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʥʫʣʫ, ʧʦʟʠʪʠʚʥʝ ʠ 

ʥʝʛʘʪʠʚʥʝ ʙʨʦʿʝʚʝ.  

- { },...4,3,2,1,0,1,2,3,4..., ----=Z  

- ʎʝʣʝ ʙʨʦʿʝʚʝ ʤʦʞʝʤʦ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘ ʙʨʦʿʝʚʥʦʿ ʧʨʘʚʦʿ. 

                          

 

 

- ɿʘ ʜʚʘ ʮʝʣʘ ʙʨʦʿʘ ʢʘʞʝʤʦ ʜʘ ʩʫ ʩʫʧʨʦʪʥʠ  ʥʧʨ.  2  ʠ  (-2) ʘʢʦ ʩʫ ˁʠʤʘ ʧʨʠʜʨʫʞʝʥʝ 

ʪʘʯʢʝ ʥʘ ʙʨʦʿʝʚʥʦʿ ʧʨʘʚʦʿ ʥʘ ʿʝʜʥʘʢʦʤ ʨʘʩʪʦʿʘˁʫ ʦʜ 0, ʘʣʠ ʩʘ ʨʘʟʣʠʯʠʪʠʭ ʩʪʨʘʥʘ. 

ʉʫʧʨʦʪʘʥ ʙʨʦʿ ʙʨʦʿʫ  ʘ  ʿʝ  ʙʨʦʿ  -ʘ. ʉʫʧʨʦʪʘʥ ʙʨʦʿ ʙʨʦʿʫ ïʘ ʿʝ ï(-ʘ)=ʘ. ɿʙʠʨ ʜʚʘ 

ʩʫʧʨʦʪʥʘ ʙʨʦʿʘ ʿʝʜʥʘʢ ʿʝ 0.  ɹʨʦʿ 2 ʟʦʚʝ ʩʝ ʘʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʠʣʠ ʤʦʜʫʣ ʙʨʦʿʘ 2 ʠ 

ʙʨʦʿʘ (-2).  

 

ɼʝʬʠʥʠʮʠʿʘ: ɸʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʠʣʠ ʤʦʜʫʣ ʮʝʣʦʛ ʙʨʦʿʘ  x  ʫ ʦʟʥʘʮʠ x  ʜʝʬʠʥʠʰʝ  

ʩʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

 

      
 

- ɸʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʿʝ ʫʚʝʢ ʧʦʟʠʪʠʚʘʥ ʙʨʦʿ ʠ ʦʥʘ ʧʨʝʜʩʪʘʚˀʘ ʨʘʩʪʦʿʘˁʝ ʥʝʢʦʛ ʙʨʦʿʘ 

ʦʜ 0 ʥʘ ʙʨʦʿʝʚʥʦʿ ʧʨʘʚʦʿ. ʉʫʧʨʦʪʥʠ ʙʨʦʿʝʚʠ ʠʤʘʿʫ ʿʝʜʥʘʢʫ ʘʧʩʦʣʫʪʥʫ ʚʨʝʜʥʦʩʪ.  
 

 

 

 

 



ʉʘʙʠʨʘˁʝ ʮʝʣʠʭ ʙʨʦʿʝʚʘ 

 

- ɿʙʠʨ  ʜʚʘ ʮʝʣʘ ʙʨʦʿʘ ʠʩʪʦʛ ʟʥʘʢʘ ʠʤʘ ʪʘʿ ʠʩʪʠ ʟʥʘʢ, ʜʦʢ ʿʝ ˁʝʛʦʚʘ ʘʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ 

ʿʝʜʥʘʢʘ ʟʙʠʨʫ ʘʧʩʦʣʫʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʩʘʙʠʨʘʢʘ. 

 

                             6 + 3 = 9    (ʦʙʘ ʙʨʦʿʘ ʧʦʟʠʪʠʚʥʘ ʠ ʟʙʠʨ ʿʝ ʧʦʟʠʪʠʚʘʥ) 

                           - 6 ï 3 = - 9  (ʦʙʘ ʙʨʦʿʘ ʥʝʛʘʪʠʚʥʘ ʠ ʟʙʠʨ ʿʝ ʥʝʛʘʪʠʚʘʥ) 

- ɿʙʠʨ ʜʚʘ ʮʝʣʘ ʙʨʦʿʘ ʨʘʟʣʠʯʠʪʦʛ ʟʥʘʢʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʘʧʩʦʣʫʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠʤʘ ʟʥʘʢ 

ʦʥʦʛ ʩʘʙʠʨʢʘ ʯʠʿʘ ʿʝ ʘʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʚʝ˂ʘ. ɸʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʟʙʠʨʘ ʿʝʜʥʘʢʘ ʿʝ 

ʨʘʟʣʠʮʠ ʘʧʩʦʣʫʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʩʘʙʠʨʘʢʘ, ʛʜʝ ʦʜ ʩʘʙʠʨʢʘ ʩʘ ʚʝ˂ʦʤ ʘʧʩʦʣʫʪʥʦʤ 

ʚʨʝʜʥʦʰ˂ʫ ʦʜʫʟʠʤʘʤʦ ʩʘʙʠʨʘʢ ʩʘ ʤʘˁʦʤ ʘʧʩʦʣʫʪʥʦʤ ʚʨʝʜʥʦʰ˂ʫ.  

 

                                            6ï 3 =  3  (ʟʙʠʨ ʠʤʘ ʟʥʘʢ  ʙʨʦʿʘ ʚʝ˂ʝ ʘʧʩʦʣʫʪʥʝ ʚʨʝʜʥʦʩʪʠ) 

                                -6+3 = - 3  (ʟʙʠʨ ʠʤʘ ʟʥʘʢ ʙʨʦʿʘ ʚʝ˂ʝ ʘʧʩʦʣʫʪʥʝ ʚʨʝʜʥʦʩʪʠ) 

 

- ɿʙʠʨ  ʜʚʘ ʩʫʧʨʦʪʥʘ ʙʨʦʿʘ ʿʝʜʥʘʢ ʿʝ 0. 

 

- ʂʦʜ ʩʘʙʠʨʘˁʘ ʮʝʣʠʭ ʙʨʦʿʝʚʘ ʚʘʞʠ ʢʦʤʫʪʘʪʠʚʥʠ ʠ ʘʩʦʮʠʿʘʪʠʚʥʠ ʟʘʢʦʥ: 

              abba +=+        ʢʦʤʫʪʘʪʠʚʥʠ  ʟʘʢʦʥ ʟʘ ʩʘʙʠʨʘˁʝ 

( ) ( )cbacba ++=++      ʘʩʦʮʠʿʘʪʠʚʥʠ ʟʘʢʦʥ ʟʘ ʩʘʙʠʨʘˁʝ. 

 

ʄʥʦʞʝˁʝ  ʮʝʣʠʭ  ʙʨʦʿʝʚʘ  

 

- ɸʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʧʨʦʠʟʚʦʜʘ ʜʚʘ ʮʝʣʘ ʙʨʦʿʘ ʿʝʜʥʘʢʘ ʿʝ ʧʨʦʠʟʚʦʜʫ  ʘʧʩʦʣʫʪʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʪʠʭ ʙʨʦʿʝʚʘ.   

- ɸʢʦ ʩʫ ʦʙʘ ʮʝʣʘ ʙʨʦʿʘ ʠʩʪʦʛ ʟʥʘʢʘ  ʟʥʘʢ ʧʨʦʠʟʚʦʜʘ ʿʝ ,,+ñ 

                         
( )( ) 1836

1836

=-Ö-

=Ö
     

- ɸʢʦ ʩʫ ʙʨʦʿʝʚʠ ʨʘʟʣʠʯʠʪʦʛ ʟʥʘʢʘ, ʦʥʜʘ ʿʝ ʟʥʘʢ ʧʨʦʠʟʚʦʜʘ ,, - Ă.  

     

                        
( ) 1836

18)3(6

-=Ö-

-=-Ö
      

 

 

 

 



- ɿʘ  ʤʥʦʞʝˁʝ ʙʨʦʿʝʚʠʤʘ  0,1,-1  ʚʘʞʝ  ʧʨʘʚʠʣʘ: 

                         

aa

aa

a

-=Ö-

=Ö

=Ö

1

1

00

 

- ʂʦʜ ʤʥʦʞʝˁʘ ʮʝʣʠʭ ʙʨʦʿʝʚʘ ʚʘʞʝ ʦʩʦʙʠʥʝ ʢʦʤʫʪʘʪʠʚʥʦʩʪ, ʘʩʦʮʠʿʘʪʠʚʥʦʩʪ ʠ 

ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪ ʤʥʦʞʝˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʙʠʨʘˁʝ. 

             abba Ö=Ö     ʢʦʤʫʪʘʪʠʚʥʠ ʟʘʢʦʥ ʟʘ ʤʥʦʞʝˁʝ 

( ) ( )cbacba ÖÖ=ÖÖ     ʘʩʦʮʠʿʘʪʠʚʥʠ ʟʘʢʦʥ ʟʘ ʤʥʦʞʝˁʝ 

( ) cabacba Ö+Ö=+Ö   ʜʠʩʪʨʠʙʫʪʠʚʥʠ ʟʘʢʦʥ ʤʥʦʞʝˁʘ ʧʨʝʤʘ ʩʘʙʠʨʘˁʫ 

 

ɼʝˀʝˁʝ  ʮʝʣʠʭ  ʙʨʦʿʝʚʘ 

ɼʝʬʠʥʠʮʠʿʘ: ʂʦʣʠʯʥʠʢ ʮʝʣʠʭ ʙʨʦʿʝʚʘ  ʘ  ʠ  b ( )0̧b  ʿʝ ʮʝʦ ʙʨʦʿ c (ʘʢʦ ʧʦʩʪʦʿʠ) ʪʿ.  cba =:  

ʘʢʦ ʿʝ  cba Ö= .  ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʢʘʞʝ ʩʝ ʜʘ ʿʝ ʘ  ʜʝˀʠʚʦ ʩʘ b ʠʣʠ b ʜʝʣʠ ʘ  ʫ ʦʟʥʘʮʠ .| ab  

 

- ɸʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʢʦʣʠʯʥʠʢʘ ʜʚʘ ʙʨʦʿʘ ʿʝʜʥʘʢʘ ʿʝ ʢʦʣʠʯʥʠʢʫ  ʘʧʩʦʣʫʪʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʪʠʭ ʙʨʦʿʝʚʘ. 

- ɸʢʦ ʩʫ ʜʚʘ ʮʝʣʘ ʙʨʦʿʘ ʠʩʪʦʛ ʟʥʘʢʘ ʢʦʣʠʯʥʠʢ ʠʤʘ ʟʥʘʢ ,,+ñ 

                           
( )( ) 23:6

23:6

=--

=
 

 

- ɸʢʦ ʩʫ ʜʚʘ ʮʝʣʘ ʙʨʦʿʘ ʨʘʟʣʠʯʠʪʦʛ ʟʥʘʢʘ, ʦʥʜʘ ʿʝ ʟʥʘʢ ʢʦʣʠʯʥʠʢʘ ,,-Ă. 

                     
( )

( ) 23:6

23:6

-=-

-=-
 

- ʂʦʣʠʯʥʠʢ  0 ʠ ʥʝʢʦʛ ʙʨʦʿʘ ʿʝʜʥʘʢ ʿʝ 0,     ö
÷

õ
æ
ç

å
=0

0

a
. 

- ɼʝˀʝˁʝ  ʥʫʣʦʤ   ʥʠʿʝ ʜʦʟʚʦˀʝʥʦ.  

 

ʊʝʦʨʝʤʘ: ɿʘ  ʙʠʣʦ ʢʦʿʘ ʜʚʘ ʮʝʣʘ ʙʨʦʿʘ  ʘ  ʠ  b ʧʦʩʪʦʿʠ ʿʝʜʥʦʟʥʘʯʥʦ ʦʜʨʝʹʝʥʠ ʮʝʣʠ 

ʙʨʦʿʝʚʠ  q  ʠ  r   ʟʘ ʢʦʿʝ ʚʘʞʠ: 

                         qba =:    ʠ  ʦʩʪʘʪʘʢ  r 

ʪʘʜʘ ʿʝ     rqba +Ö= , ʛʜʝ ʿʝ  q   ʢʦʣʠʯʥʠʢ  ʘ  r  ʦʩʪʘʪʘʢ ( )br < . 

 

 

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʘ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ  b  ʘʢʦ ʠ ʘʤʦ ʘʢʦ ʩʝ ʧʨʠ ʜʝˀʝˁʫ ʙʨʦʿʘ ʘ ʙʨʦʿʝʤ b  

ʜʦʙʠʿʝ ʜʘ ʿʝ ʦʩʪʘʪʘʢ  r = 0. 



 

ʇʨʦʩʪʠ  ʠ  ʩʣʦʞʝʥʠ  ʙʨʦʿʝʚʠ 

 ɼʝʬʠʥʠʮʠʿʘ: ɿʘ ʙʨʦʿ ʢʘʞʝʤʦ ʜʘ ʿʝ ʧʨʦʩʪ ʘʢʦ ʿʝ ʜʝˀʠʚ ʩʘʤʦ ʩʘ ʩʦʙʦʤ ʠ ʿʝʜʠʥʠʮʦʤ.  

- ʇʨʦʩʪʠ ʙʨʦʿʝʚʠ ʩʫ: 2,3,5,7,11,13, 17, 19, 23, 29, 31, 37, 41, 43, 47,... 

ɼʝʬʠʥʠʮʠʿʘ: ɹʨʦʿ ʿʝ ʩʣʦʞʝʥ ʘʢʦ ʠʤʘ ʚʠʰʝ ʦʜ ʜʚʘ ʜʝʣʠʦʮʘ ʪʿ. ʘʢʦ ʥʠʿʝ ʧʨʦʩʪ. 

- ʉʣʦʞʝʥʠ ʙʨʦʿʝʚʠ ʩʫ: 4,6,8,10,12,14,15,16,18,20,21,22,... 

ɼʝʬʠʥʠʮʠʿʘ: ɹʨʦʿ ʿʝʜʘʥ ʥʠʿʝ ʥʠ ʧʨʦʩʪ ʥʠ ʩʣʦʞʝʥ ʙʨʦʿ. 

ʊʝʦʨʝʤʘ ɽʫʢʣʠʜʘ: ʇʦʩʪʦʿʠ ʙʝʩʢʦʥʘʯʥʦ ʤʥʦʛʦ ʧʨʦʩʪʠʭ ʙʨʦʿʝʚʘ. 

 

ʇʨʘʚʠʣʘ  ʜʝˀʠʚʦʩʪʠ  ʙʨʦʿʝʚʘ 

 

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 2 ʘʢʦ ʿʝ ʧʘʨʘʥ ʪʿ. ʘʢʦ ʿʝ ʧʦʩʣʝʜˁʘ ʮʠʬʨʘ (ʮʠʬʨʘ ʿʝʜʠʥʠʮʘ) 

ʥʝʢʘ ʦʜ ʮʠʬʘʨʘ: 0,2,4,6,8. 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʙʨʦʿʝʤ 2 ʩʫ:  48, 56, 110, 234896, 359172... 

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 3 ʠʣʠ ʙʨʦʿʝʤ 9 ʘʢʦ ʿʝ ʟʙʠʨ ʮʠʬʘʨʘ ʪʦʛ ʙʨʦʿʘ ʜʝˀʠʚ ʙʨʦʿʝʤ 3 

ʠʣʠ  ʙʨʦʿʝʤ 9. 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʩʘ 3 ʩʫ:  18, 72, 54, 78, 1002, 8094, ... 

ʿʝʨ ʿʝ   ʥʧʨ.   78 

 

                     7+8=15,  ʙʨʦʿ 15 ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 3, ʧʘ ʿʝ ʠ ʙʨʦʿ 78 ʜʝˀʠʚ ʙʨʦʿʝʤ 3. 

 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʙʨʦʿʝʤ 9 ʩʫ: 81, 1386, 8874... 

ʿʝʨ ʿʝ   ʥʧʨ.  8874 

 

                  8+8+7+4=27, ʙʨʦʿ 27 ʿʝ ʜʝˀʠʚ ʩʘ 9,  ʧʘ ʿʝ ʠ ʙʨʦʿ 8874 ʜʝˀʠʚ ʙʨʦʿʝʤ 9. 

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 4 ʠʣʠ ʙʨʦʿʝʤ 20 ʠʣʠ ʙʨʦʿʝʤ  25 ʘʢʦ ʿʝ ʙʨʦʿ ʢʦʿʠ ʦʟʥʘʯʘʚʘʿʫ 

ʧʦʩʣʝʜˁʝ ʜʚʝ ʮʠʬʨʝ ʜʝˀʠʚ ʩʘ 4 ʠʣʠ 20 ʠʣʠ  25.  

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʩʘ 4 ʩʫ:  20, 100, 140, 412, 704, 15412,... 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʩʘ 20 ʩʫ: 1400, 540, 169180,... 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʩʘ 25 ʩʫ: 45850, 308950, 1950, 18625, 4575,... 

 



ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʩʘ 8 ʠʣʠ 125 ʘʢʦ ʿʝ ʙʨʦʿ ʢʦʿʠ ʦʟʥʘʯʘʚʘʿʫ ʧʦʩʣʝʜˁʝ ˁʝʛʦʚʝ ʪʨʠ ʮʠʬʨʝ 

ʜʝˀʠʚ ʩʘ 8 ʠʣʠ 125.  

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʩʘ 8 ʩʫ: 1168,  256, 2592, 260712,... 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʩʘ 125 ʩʫ: 1000,  5250, 790625,... 

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 6 ʘʢʦ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 2 ʠ ʙʨʦʿʝʤ 3. 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʙʨʦʿʝʤ 6 ʩʫ: 1104,  228,  870, 81408,... 

ʿʝʨ ʿʝ  ʥʧʨ.   1104  ʜʝˀʠʚ ʩʘ 2 ʿʝʨ ʿʝ ʮʠʬʨʘ ʿʝʜʠʥʠʮʘ ʧʘʨʘʥ ʙʨʦʿ  

  

                    1+1+0+4 = 6  ʟʙʠʨ ʮʠʬʘʨʘ ʦʚʦʛ ʙʨʦʿʘ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 3.  

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 7 ʘʢʦ ʩʝ ʟʘʥʝʤʘʨʠ ˁʝʛʦʚʘ ʮʠʬʨʘ ʿʝʜʠʥʠʮʘ ʠ ʦʜ ʦʩʪʘʪʢʘ ʦʜʫʟʤʝ 

ʜʚʦʩʪʨʫʢʘ ʚʨʝʜʥʦʩʪ ʟʘʥʝʤʘʨʝʥʝ ʮʠʬʨʝ.  

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʙʨʦʿʝʤ 7 ʩʫ: 98, 231, 623, 10213, ... 

ʿʝʨ ʿʝ  ʥʧʨ. ʢʦʜ ʙʨʦʿʘ  231 ʘʢʦ ʩʝ ʟʘʥʝʤʘʨʠ  ʮʠʬʨʘ ʿʝʜʠʥʠʮʘ   ʜʦʙʠʿʘ ʩʝ  ʙʨʦʿ 23.  

ʆʜ ʙʨʦʿʘ 23 ʩʝ ʦʜʫʟʤʝ ʜʚʦʩʪʨʫʢʘ ʚʨʝʜʥʦʩʪ ʟʘʥʝʤʘʨʝʥʝ ʮʠʬʨʝ  211223 =Ö-  ʜʝˀʠʚʦ 

ʩʘ 7.  

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 11 ʢʘʜʘ ʿʝ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʟʙʠʨʘ ʮʠʬʘʨʘ ʢʦʿʝ ʩʪʦʿʝ ʥʘ 

ʥʝʧʘʨʥʠʤ ʤʝʩʪʠʤʘ ʠ ʦʥʠʭ ʢʦʿʝ ʩʪʦʿʝ ʥʘ ʧʘʨʥʠʤ ʤʝʩʪʠʤʘ ʜʝˀʠʚ ʩʘ 11. 

- ɹʨʦʿʝʚʠ ʜʝˀʠʚʠ ʙʨʦʿʝʤ 11 ʩʫ: 33, 132, 495, 803, 862983, 8684016,... 

ʥʧʨ. ʢʦʜ ʙʨʦʿʘ  8684016  ʟʙʠʨ ʮʠʬʘʨʘ  ʥʘ ʥʝʧʘʨʥʠʤ ʤʝʩʪʠʤʘ ʿʝ: 8+8+0+6=22, 

ʟʙʠʨ ʮʠʬʘʨʘ ʥʘ ʧʘʨʥʠʤ ʤʝʩʪʠʤʘ ʿʝ: 1+4+6=11. ʉʘʜʘ ʿʝ 22-11=11 ʜʝˀʠʚʦ ʩʘ 11.  

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 12 ʘʢʦ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʚʠʤʘ 3 ʠ 4. 

ʊʝʦʨʝʤʘ: ɹʨʦʿ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʤ 15 ʘʢʦ ʿʝ ʜʝˀʠʚ ʙʨʦʿʝʚʠʤʘ 3 ʠ 5. 

 

 

 

 

 

 

 

 

 



ɹʈʆɱʅʀ   ʉʀʉʊɽʄʀ 

 

ʊʝʦʨʝʤʘ: ʉʚʘʢʠ ʧʨʠʨʦʜʘʥ ʙʨʦʿ ʘ ʤʦʞʝ ʩʝ ʥʘʧʠʩʘʪʠ ʫ ʦʙʣʠʢʫ: 
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ʛʜʝ ʿʝ  b ʦʩʥʦʚʘ ʙʨʦʿʥʦʛ ʩʠʩʪʝʤʘ. 

- ɿʘ  10=b  ʜʦʙʠʿʘʤʦ ʜʝʢʘʜʥʠ ʙʨʦʿʥʠ ʩʠʩʪʝʤ. ʋ ʜʝʢʘʜʥʦʤ ʙʨʦʿʥʦʤ ʩʠʩʪʝʤʫ ʟʘ 

ʟʘʧʠʩʠʚʘˁʝ ʙʨʦʿʝʚʘ ʢʦʨʠʩʪʝ ʩʝ ʮʠʬʨʝ 0,1,2,3,4,5,6,7,8,9. 

ʋ ʦʚʦʤ ʩʠʩʪʝʤʫ ʙʨʦʿ ʘ ʟʘʧʠʩʫʿʝʤʦ ʫ ʦʙʣʠʢʫ: 
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- ɿʘ  2=b   ʜʦʙʠʿʘʤʦ ʙʠʥʘʨʥʠ ʙʨʦʿʥʠ ʩʠʩʪʝʤ. ʋ ʙʠʥʘʨʥʦʤ ʙʨʦʿʥʦʤ ʩʠʩʪʝʤʫ ʩʝ ʢʦʨʠʩʪʝ 

ʩʘʤʦ ʮʠʬʨʝ 0 ʠ 1. ɹʠʣʦ ʢʦʿʠ ʙʠʥʘʨʥʠ ʙʨʦʿ ʩʝ ʟʘʧʠʩʫʿʝ ʢʦʤʙʠʥʘʮʠʿʦʤ ʮʠʬʘʨʘ 0 ʠ 1. ʋ 

ʦʚʦʤ ʩʠʩʪʝʤʫ ʅɽ ʧʦʩʪʦʿʝ ʮʠʬʨʝ 2,3,4,5,6,7,8,9.  

ʋ ʦʚʦʤ ʩʠʩʪʝʤʫ ʙʨʦʿ ʘ ʟʘʧʠʩʫʿʝʤʦ ʫ ʦʙʣʠʢʫ: 
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- ɿʘ  5=b  ʜʦʙʠʿʘ ʩʝ ʩʠʩʪʝʤ ʩʘ ʦʩʥʦʚʦʤ 5. ʋ ʦʚʦʤ ʩʠʩʪʝʤʫ ʧʦʩʪʦʿʝ ʩʘʤʦ ʮʠʬʨʝ 0,1,2,3,4.   

ʋ ʦʚʦʤ ʩʠʩʪʝʤʫ ʙʨʦʿ ʘ ʟʘʧʠʩʫʿʝʤʦ ʫ ʦʙʣʠʢʫ: 
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ʇʨʝʙʘʮʠʚʘˁʝ  ʙʨʦʿʝʚʘ ʠʟ ʜʝʮʠʤʘʣʥʦʛ ʙʨʦʿʥʦʛ ʩʠʩʪʝʤʘ ʫ ʙʠʥʘʨʥʠ ʩʠʩʪʝʤ ʠ 

ʩʠʩʪʝʤ ʩʘ ʦʩʥʦʚʦʤ 5 

 

 

 

 

 

 

1. ɼʘʪʝ ʜʝʢʘʜʥʝ ʙʨʦʿʝʚʝ ʧʨʝʙʘʮʠʪʠ ʫ ʙʠʥʘʨʥʠ ʙʨʦʿʥʠ ʩʠʩʪʝʤ. 
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­  

ɹʨʦʿ 84 ʩʝ ʜʝʣʠ ʩʘ 2, ʧʠʰʝ ʩʝ 

ʨʝʟʫʣʪʘʪ 42  ʠ ʩʘ ʩʪʨʘʥʝ ʩʝ ʧʠʰʝ 

ʦʩʪʘʪʘʢ  0. ʇʦʩʪʫʧʘʢ ʜʝˀʝˁʘ ʩʝ 

ʥʘʩʪʘʚˀʘ ʩʚʝ ʜʦʢ ʩʝ ʟʘ ʨʝʟʫʣʪʘʪ ʥʝ 

ʜʦʙʠʿʝ  0.  ɹʠʥʘʨʥʠ ʙʨʦʿ ʩʝ ʯʠʪʘ ʠʟ 

ʦʩʪʘʪʢʘ  ʦʜʦʟʜʦ ʥʘʚʠʰʝ. 



                                                                        

 

 

 

2. ɼʘʪʝ ʜʝʢʘʜʥʝ ʙʨʦʿʝʚʝ ʧʨʝʙʘʮʠʪʠ ʫ ʩʠʩʪʝʤ ʩʘ ʦʩʥʦʚʦʤ 5. 

ʘ)   ( ) ()
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510128 ­  

 

ʈʝʰʝˁʝ:  

ʘ)    

                                    ʦʩʪʘʪʘʢ 

         

05:1

15:5

55:29

295:146

1465:734

=

=

=

=

=

         

1

0

4

1

4

                  ( ) ( )510 10414734 ­  

 

ʙ)                           ʦʩʪʘʪʘʢ 
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ʇʨʝʙʘʮʠʚʘˁʝ ʙʨʦʿʝʚʘ ʠʟ ʙʠʥʘʨʥʦʛ ʙʨʦʿʥʦʛ ʩʠʩʪʝʤʘ ʫ ʜʝʢʘʜʥʠ ʠ ʠʟ ʩʠʩʪʝʤʘ 

ʩʘ ʦʩʥʦʚʦʤ 5 ʫ ʜʝʢʘʜʥʠ 

 

 

 

 

3. ɼʘʪʝ ʙʠʥʘʨʥʝ ʙʨʦʿʝʚʝ ʧʨʝʙʘʮʠʪʠ ʫ ʜʝʢʘʜʥʠ ʙʨʦʿʥʠ ʩʠʩʪʝʤ. 
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4. ɼʘʪʝ  ʙʨʦʿʝʚʝ ʠʟ ʦʩʥʦʚʝ 5 ʧʨʝʙʘʮʠʪʠ ʫ ʜʝʢʘʜʥʠ ʙʨʦʿʥʠ ʩʠʩʪʝʤ. 

ʘ)  ( ) ()
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ʙ)  ( ) ()
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ʅɸʇʆʄɽʅɸ: ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʙʨʦʿ ʧʨʝʙʘʮʠ ʠʟ ʙʠʥʘʨʥʦʛ ʙʨʦʿʥʦʛ ʩʠʩʪʝʤʘ 

ʫ ʦʩʥʦʚʫ 5, ʦʥʜʘ ʧʨʚʦ ʧʨʝʙʘʮʠʪʝ ʙʨʦʿ ʠʟ ʙʠʥʘʨʥʦʛ ʫ ʜʝʢʘʜʥʠ ʙʨʦʿʥʠ ʩʠʩʪʝʤ, ʘ 

ʟʘʪʠʤ ʠʟ ʜʝʢʘʜʥʦʛ ʫ ʦʩʥʦʚʫ 5.  ʀʣʠ ʘʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʙʨʦʿ ʠʟ ʦʩʥʦʚʝ 5 ʧʨʝʙʘʮʠʪʠ ʫ 

ʙʠʥʘʨʥʠ, ʪʘʢʦʹʝ ʧʨʚʦ ʩʝ  ʠʟ ʦʩʥʦʚʝ 5 ʧʨʝʙʘʮʠ ʫ ʜʝʢʘʜʥʠ ʘ ʟʘʪʠʤ ʠʟ ʜʝʢʘʜʥʦʛ ʫ 

ʙʠʥʘʨʥʠ.  

 

ʉʚʘʢʠ ʙʨʦʿ ʠʤʘ ʩʚʦʿʫ ʧʦʟʠʮʠʿʫ. ʀʜʫ˂ʠ ʦʜ ʜʝʩʥʝ ʢʘ ʣʝʚʦʿ ʩʪʨʘʥʠ  ʦʜʨʝʹʫʿʫ 

ʩʝ ʧʦʟʠʮʠʿʝ ʩʚʘʢʦʛ ʙʨʦʿʘ, ʦʜ ʥʫʣʪʝ, ʧʨʚʝ, ʜʨʫʛʝ,... 
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150 =  



 

ʉʘʙʠʨʘˁʝ ʠ ʤʥʦʞʝˁʝ ʙʨʦʿʝʚʘ ʫ ʙʠʥʘʨʥʦʤ ʩʠʩʪʝʤʫ 

 

-ʉʘʙʠʨʘˁʝ 

ʉʘʙʠʨʘˁʝ ʙʠʥʘʨʥʠʭ ʙʨʦʿʝʚʘ ʩʝ ʚʨʰʠ ʧʦ ʠʩʪʠʤ ʧʨʘʚʠʣʠʤʘ ʢʘʦ ʠ ʩʘʙʠʨʘˁʝ ʙʨʦʿʝʚʘ ʫ ʜʝʢʘʜʥʦʤ 

ʩʠʩʪʝʤʫ, ʩ ʪʠʤ ʰʪʦ ʩʝ ʤʦʨʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʜʘ ʩʝ ʨʘʜʠ ʫ ʙʨʦʿʥʦʤ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 2. 

 

ɼʝʢʘʜʥʠ ʩʠʩʪʝʤ:  0+0 = 0     0+1 = 1       1+0 = 1        1+1 = 2           1+1+1 = 3 

ɹʠʥʘʨʥʠ ʩʠʩʪʝʤ:  0+0 = 0     0+1 = 1       1+0 = 1        1+1 = 10         1+1+1 = 11 

  

ʇʨʠʤʝʨ. ʉʘʙʨʘʪʠ ʜʘʪʝ ʙʠʥʘʨʥʝ ʙʨʦʿʝʚʝ. 

(101011)2  

(10001)2              ʉʘʙʠʨʘˁʝ ʚʨʰʠʤʦ ʩʘ ʧʦʪʧʠʩʠʚʘˁʝʤ ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʦ ʪʦʤʝ 

101011 + 10001 = 1 0 1 0 1 1                ʜʘ ʙʨʦʿʝʚʝ ʨʘʚʥʘʤʦ ʧʦ ʜʝʩʥʦʿ ʠʚʠʮʠ, ʦʜʥʦʩʥʦ ʧʦʩʣʝʜˁʘ 

                               + 1 0 0 0 1               ʮʠʬʨʘ ʜʨʫʛʦʛ ʙʨʦʿʘ ʤʦʨʘ ʙʠʪʠ ʟʘʧʠʩʘʥʘ ʠʩʧʦʜ ʧʦʩʣʝʜˁʝ    

                               1 1 1 1 0 0               ʮʠʬʨʝ ʧʨʚʦʛ ʙʨʦʿʘ 

 

ʇʨʠ ʩʘʙʠʨʘˁʫ, ʫ ʩʣʫʯʘʿʫ  1 + 1 = 10,  ʧʠʰʝʤʦ 0 ʠ ʠʤʘʤʦ 1 ʧʨʝʥʦʩ (0 ʧʠʰʝʤʦ, 1 ʧʘʤʪʠʤʦ) ʘ ʫ 

ʩʣʫʯʘʿʫ  1 + 1 + 1 = 11, 1 ʧʠʰʝʤʦ ʠ ʠʤʘʤʦ 1 ʧʨʝʥʦʩ (1 ʧʠʰʝʤʦ, 1 ʧʘʤʪʠʤʦ). 

ʅʘʧʦʤʝʥʘ. ɿʘ ʩʚʘʢʦ ʩʘʙʠʨʘˁʝ ʫ ʙʠʥʘʨʥʦʤ ʩʠʩʪʝʤʫ, ʤʦʞʝʤʦ ʠʟʚʨʰʠʪʠ ʧʨʦʚʝʨʫ ʩʘʙʠʨʘˁʝʤ ʫ 

ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ. 

ɿʘ ʚʝʞʙʫ ʠʟʚʨʰʠʪʠ ʧʨʦʚʝʨʫ ʫ ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ. 

-ʄʥʦʞʝˁʝ 

ʄʥʦʞʝˁʝ ʙʠʥʘʨʥʠʭ ʙʨʦʿʝʚʘ ʩʝ ʚʨʰʠ ʧʦ ʠʩʪʠʤ ʧʨʘʚʠʣʠʤʘ ʢʘʦ ʠ ʤʥʦʞʝˁʝ ʙʨʦʿʝʚʘ ʫ ʜʝʢʘʜʥʦʤ 

ʩʠʩʪʝʤʫ, ʩ ʪʠʤ ʰʪʦ ʩʝ ʧʨʠʣʠʢʦʤ ʩʘʙʠʨʘˁʘ ʤʝʹʫʨʝʟʫʣʪʘʪʘ ʤʦʨʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʜʘ ʩʝ ʨʘʜʠ ʫ ʙʨʦʿʥʦʤ 

ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 2. 

 

ʇʦʩʪʫʧʘʢ ʤʥʦʞʝˁʘ ʙʠʥʘʨʥʠʭ ʙʨʦʿʝʚʘ: 

1) ʩʚʘʢʦʤ ʮʠʬʨʦʤ ʜʨʫʛʦʛ ʯʠʥʠʦʮʘ ʧʦʤʥʦʞʠʪʠ ʧʨʚʠ ʯʠʥʠʣʘʮ 

2) ʜʦʙʠʿʝʥʝ ʧʘʨʮʠʿʘʣʥʝ ʧʨʦʠʟʚʦʜʝ ʥʘʧʠʩʘʪʠ ʿʝʜʘʥ ʠʩʧʦʜ ʜʨʫʛʦʛ, ʘʣʠ ʧʦʤʝʨʝʥʝ ʟʘ ʿʝʜʥʦ ʤʝʩʪʦ ʫ ʣʝʚʦ 

3) ʩʘʙʨʘʪʠ ʩʚʝ ʧʘʨʮʠʿʘʣʥʝ ʧʨʦʠʟʚʦʜʝ ʢʘʦ ʙʠʥʘʨʥʝ ʙʨʦʿʝʚʝ 



 

 

ʇʨʠʤʝʨ.  ʇʦʤʥʦʞʠʪʠ ʙʠʥʘʨʥʝ ʙʨʦʿʝʚʝ  (1010100)2  ʠ  (101)2 

 

1010100 · 101 = 1 0 1 0 1 0 0 

                         0 0 0 0 0 0 0 

                   + 1 0 1 0 1 0 0 

                      1 1 0 1 0 0 1 0 0         

ɿʘ ʚʝʞʙʫ ʠʟʚʨʰʠʪʠ ʧʨʦʚʝʨʫ ʫ ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ. 

 

ʉʘʙʠʨʘˁʝ ʠ ʤʥʦʞʝˁʝ ʙʨʦʿʝʚʘ ʫ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 5 

 

-ʉʘʙʠʨʘˁʝ 

ʉʘʙʠʨʘˁʝ ʙʨʦʿʝʚʘ ʫ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 5 ʩʝ ʚʨʰʠ ʧʦ ʠʩʪʠʤ ʧʨʘʚʠʣʠʤʘ ʢʘʦ ʠ ʩʘʙʠʨʘˁʝ ʙʨʦʿʝʚʘ ʫ 

ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ, ʩ ʪʠʤ ʰʪʦ ʩʝ ʤʦʨʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʜʘ ʩʝ ʨʘʜʠ ʫ ʙʨʦʿʥʦʤ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 5. 

 

ɼʝʢʘʜʥʠ ʩʠʩʪʝʤ:              4+1 = 5          4+2 = 6          4+3 = 7             4+4 = 8  ...         

ʉʠʩʪʝʤ ʩʘ ʦʩʥʦʚʦʤ 5:      4+1 = 10        4+2 = 11        4+3 = 12           4+4 = 13 ...         

 

ʆʜʥʦʩʥʦ, ʘʢʦ  ʿʝ ʟʙʠʨ ʮʠʬʘʨʘ ʚʝ˂ʠ ʠʣʠ ʿʝʜʥʘʢ 5, ʦʥʜʘ ʟʙʠʨ ʜʝʣʠʤʦ ʩʘ 5, ʜʦʙʠʿʝʥʠ ʢʦʣʠʯʥʠʢ 

ʧʨʝʥʦʩʠʤʦ ʫ ʩʣʝʜʝ˂ʫ ʣʝʚʫ ʧʦʟʠʮʠʿʫ ʘ ʦʩʪʘʪʘʢ ʟʘʧʠʩʫʿʝʤʦ.  

ʇʨʠʤʝʨ. ʉʘʙʨʘʪʠ ʙʨʦʿʝʚʝ (2341)5  ʠ  (124)5. 

 

2341 + 124 =  2 3 4 1                 ʂʘʦ ʠ ʢʦʜ ʩʘʙʠʨʘˁʘ ʙʠʥʘʨʥʠʭ ʙʨʦʿʝʚʘ, ʙʨʦʿʝʚʝ ʨʘʚʥʘʤʦ ʧʦ ʜʝʩʥʦʿ 

                        + 1 2 4                ʠʚʠʮʠ. 

                        3 0 2 0 

1 + 4 = 5, ʧʘ ʜʝʣʠʤʦ 5 : 5 = 1 (ʧʨʝʥʦʩ) ʠ ʦʩʪʘʪʘʢ 0 (0 ʟʘʧʠʩʫʿʝʤʦ)  

4 + 2 = 6 + 1 (ʧʨʝʥʦʩ) = 7, 7 : 5 = 1 (ʧʨʝʥʦʩ) ʠ ʦʩʪʘʪʘʢ 2 (2 ʟʘʧʠʩʫʿʝʤʦ) 

3 + 1 = 4 + 1 (ʧʨʝʥʦʩ) = 5, 5 : 5 = 1 (ʧʨʝʥʦʩ) ʠ ʦʩʪʘʪʘʢ 0 (0 ʟʘʧʠʩʫʿʝʤʦ) 

2 + 0 = 2 + 1 (ʧʨʝʥʦʩ) = 3,  3 < 5 ʧʘ ʥʝ ʤʦʨʘʤʦ ʜʘ ʜʝʣʠʤʦ ʚʝ˂ ʟʘʧʠʩʫʿʝʤʦ 3. 

ɿʘ ʚʝʞʙʫ ʠʟʚʨʰʠʪʠ ʧʨʦʚʝʨʫ ʫ ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ. 



 

-ʄʥʦʞʝˁʝ 

ʄʥʦʞʝˁʝ ʙʨʦʿʝʚʘ ʫ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 5 ʩʝ ʚʨʰʠ ʧʦ ʠʩʪʠʤ ʧʨʘʚʠʣʠʤʘ ʢʘʦ ʠ ʤʥʦʞʝˁʝ ʙʨʦʿʝʚʘ ʫ 

ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ, ʩ ʪʠʤ ʰʪʦ ʩʝ ʧʨʠʣʠʢʦʤ ʩʘʙʠʨʘˁʘ ʤʝʹʫʨʝʟʫʣʪʘʪʘ ʤʦʨʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʜʘ ʩʝ ʨʘʜʠ ʫ 

ʙʨʦʿʥʦʤ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 2. 

 

ʇʦʩʪʫʧʘʢ ʤʥʦʞʝˁʘ ʙʨʦʿʝʚʘ ʫ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 5: 

1) ʩʚʘʢʦʤ ʮʠʬʨʦʤ ʜʨʫʛʦʛ ʯʠʥʠʦʮʘ ʧʦʤʥʦʞʠʤʦ ʧʨʚʠ ʯʠʥʠʣʘʮ: ʘʢʦ ʧʨʠ ʤʥʦʞʝˁʫ ʮʠʬʘʨʘ ʜʦʙʠʿʝʤʦ 

ʙʨʦʿ ʢʦʿʠ ʿʝ ʚʝ˂ʠ ʠʣʠ ʿʝʜʥʘʢ 5, ʦʥʜʘ ʪʘʿ ʙʨʦʿ ʜʝʣʠʤʦ ʩʘ 5, ʜʦʙʠʿʝʥʠ ʢʦʣʠʯʥʠʢ ʧʨʝʥʦʩʠʤʦ ʫ ʧʨʚʫ ʣʝʚʫ 

ʧʦʟʠʮʠʿʫ ʟʘ ʩʘʙʠʨʘˁʝ ʘ ʦʩʪʘʪʘʢ ʟʘʧʠʩʫʿʝʤʦ  

2) ʜʦʙʠʿʝʥʝ ʧʘʨʮʠʿʘʣʥʝ ʧʨʦʠʟʚʦʜʝ ʥʘʧʠʩʘʪʠ ʿʝʜʘʥ ʠʩʧʦʜ ʜʨʫʛʦʛ, ʘʣʠ ʧʦʤʝʨʝʥʝ ʟʘ ʿʝʜʥʦ ʤʝʩʪʦ ʫ ʣʝʚʦ 

3) ʩʘʙʨʘʪʠ ʩʚʝ ʧʘʨʮʠʿʘʣʥʝ ʧʨʦʠʟʚʦʜʝ ʢʘʦ ʙʨʦʿʝʚʝ ʫ ʩʠʩʪʝʤʫ ʩʘ ʦʩʥʦʚʦʤ 5 

 

 

ʇʨʠʤʝʨ. ʇʦʤʥʦʞʠʪʠ ʙʨʦʿʝʚʝ (120)5  ʠ  (23)5. 

 

120 · 23 = 4 1 0                      ʂʘʦ ʠ ʫ ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ,  ʧʨʚʦ 120 ʤʥʦʞʠʤʦ ʩʘ 3 

            + 2 4 0                         3 · 0 = 0    

                3 3 1 0                     3 Ŀ 2 = 6  ʘ  6 > 5 ʧʘ ʚʨʰʠʤʦ ʜʝˀʝˁʝ, 6 : 5 = 1 ʠ ʦʩʪʘʪʘʢ 1 

                                                ʆʩʪʘʪʘʢ 1 ʟʘʧʠʩʫʿʝʤʦ ʘ ʢʦʣʠʯʥʠʢ 1 ʧʨʝʥʦʩʠʤʦ ʫ ʣʝʚʫ ʧʦʟʠʮʠʿʫ 

                                                ʟʘ ʩʣʝʜʝ˂ʝ ʩʘʙʠʨʘˁʝ;  

                                                ɼʘˀʝ, 3 Ŀ 1 = 3  ʠ ʜʦʜʘʿʝʤʦ 1 ʧʨʝʥʦʩ (3 + 1 = 4)  

                                                ɼʘʢʣʝ, 3 Ŀ 120 = 410. 

 

ɿʘ ʚʝʞʙʫ ʠʟʚʨʰʠʪʠ ʧʨʦʚʝʨʫ ʫ ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ. 

 

 

 

 

 

 



 

ɿʘʜʘʪʘʢ1.  ɼʘʪʠ ʩʫ ʙʨʦʿʝʚʠ     ὼ  ρπρρπρ ,       ώ τπς   ʠ   ᾀ  στυ . ʆʜʨʝʜʠʪʠ: 

ʘ) ὼ ώ ᾀ  ; 

ʙ) ὼ ώ  . 

ʇʨʝʜʩʪʘʚʠʤʦ ʧʨʚʦ ὼ ʫ ʩʠʩʪʝʤʠʤʘ ʩʘ ʦʩʥʦʚʘʤʘ 10 ʠ 5. 

ὼ  ρπρρπρ               

101101 = 1 · 20 + 0 · 21 + 1 · 22  + 1 · 23 + 0 · 24 + 1 ·  25 = 1 + 4 + 8 + 32 = 45 

ὼ  ρπρρπρ    =   τυ  

ʇʨʝʙʘʮʠʤʦ ʩʘʜʘ  ὼ  ʠ ʫ ʩʠʩʪʝʤ ʩʘ ʦʩʥʦʚʦʤ 5. 

                       ʦʩʪʘʪʘʢ 

45 : 5 = 9            0 

  9 : 5 = 1            4 

  1 : 5 = 0            1   

ὼ  ρπρρπρ τυ  ρτπ 

ʇʨʝʜʩʪʘʚʠʤʦ ʩʘʜʘ  ώ  ʫ ʩʠʩʪʝʤʠʤʘ ʩʘ ʦʩʥʦʚʘʤʘ 10 ʠ 2. 

ώ τπς                  

402 = 2 · 50 + 0 · 51 + 4 · 52 = 2 + 4 · 25 = 102  

ώ τπς    =   ρπς  

ʇʨʝʙʘʮʠʤʦ ʩʘʜʘ  ώ   ʠ ʫ ʩʠʩʪʝʤ ʩʘ ʦʩʥʦʚʦʤ 2. 

                        ʦʩʪʘʪʘʢ 

102 : 2 = 51          0 

  51 : 2 = 25          1 

  25 : 2 = 12          1 

  12 : 2 = 6            0 

    6 : 2 = 3            0 

    3 : 2 = 1            1 

    1 : 2 = 0            1 

 

ώ τπς   ρπς   ρρππρρπ                 

 



 

ʇʨʝʜʩʪʘʚʠʤʦ ʩʘʜʘ  ᾀ  ʫ ʩʠʩʪʝʤʠʤʘ ʩʘ ʦʩʥʦʚʘʤʘ 2 ʠ 5. 

ᾀ  στυ                     ᾀ  στυ                  

                         ʆʩʪʘʪʘʢ                                                                          ʆʩʪʘʪʘʢ 

345 : 2 = 172         1                                                          345 : 5 = 69         0 

172 : 2 = 86           0                                                            69 : 5 = 13         4 

  86 : 2 = 43           0                                                             13 : 5 = 2          3 

  43 : 2 = 21           1                                                               2 : 5 = 0          2 

  21 : 2 = 10           1 

   10 : 2 = 5            0 

     5 : 2 = 2            1 

     2 : 2 = 1            0 

     1 : 2 = 0            1 

 

ᾀ στυ   ρπρπρρππρ   ςστπ 

ʘ) ὼ ώ ᾀ ρπρρπρ  ρρππρρπ  ρπρπρρππρ 

ʈʘʜʠ ʣʘʢʰʝʛ ʨʘʯʫʥʘˁʘ, ʩʘʙʨʘ˂ʝʤʦ ʧʨʚʦ  ὼ ώ  

ὼ ώ  =  ρ π ρ ρ π ρ         

             +  ρ ρ π π ρ ρ π 

               1 0 0 1 0 0 1 1 

ɼʦʜʘʿʤʦ ʩʘʜʘ ʠ  ᾀ 

ὼ ώ ᾀ   1 0 0 1 0 0 1 1 

                     + ρ π ρ π ρ ρ π π ρ 

                         1 1 1 1 0 1 1 0 0 

ὼ ώ ᾀ  ρ ρ ρ ρ π ρ ρ π π   

ʀʟʚʨʰʠʤʦ ʧʨʦʚʝʨʫ ʨʘʯʫʥʘʿʫ˂ʠ ʫ ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ 

ρ ρ ρ ρ π ρ ρ π π2 = 0 · 20 + 0 · 21 + 1 · 22 + 1 · 23 + 0 · 24 +  1 · 25 + 1 · 26 + 1 · 27 + 1 · 28 =   

                            = 4 + 8 + 32 + 64 + 128 + 246 = (492)10 

ὼ ώ ᾀ  τυρπςστυ τως10 

 



 

ʙ) ὼ ώ  = 140 · 2340 = 0 0 0   

                                      1 2 1 0    

                                   1 0 2 0 

                                + 3 3 0   

                                   4 4 4 1 0 0 

                            

140 · 4 =                                                       

                               ʦʩʪʘʪʘʢ 

4 · 0 = 0 : 5 = 0              0 

4 · 4 = 16 : 5 = 3            1 

3 + 4 · 1 = 7 : 5 = 1        2 

1 + 4 · 0 = 1 : 5 = 0        1 

 

140 · 3 =                                                       

                               ʦʩʪʘʪʘʢ 

3 · 0 = 0 : 5 = 0              0 

3 · 4 = 12 : 5 = 2            2 

2 + 3 · 1 = 5 : 5 = 1        0 

1 + 3 · 0 = 1 : 5 = 0        1 

 

 140 · 2 =                                                       

                               ʦʩʪʘʪʘʢ 

2 · 0 = 0 : 5 = 0              0 

2 · 4 = 8 : 5 = 1              3 

1 + 2 · 1 = 3 : 5 = 0        3 

ὼ ώ τττρππ  

ʇʨʦʚʝʨʘ ʫ ʜʝʢʘʜʥʦʤ ʩʠʩʪʝʤʫ     ὼ ώ  τυϽ στυ  ρυυςυ 

 τττρππ  = 0 · 50 + 0 · 51 + 1 · 52 + 4 · 53 + 4 · 54 + 4 · 55 =  25 + 500 + 2500 + 12500 =   ρυυςυ                                        

 



 

 

ʃʀʅɽɸʈʅɽ ɱɽɼʅɸʏʀʅɽ ʀ ʅɽɱɽɼʅɸʏʀʅɽ 

 
ʃʠʥʝʘʨʥʘ ʿʝʜʥʘʯʠʥʘ ʩʘ ʿʝʜʥʦʤ ʥʝʧʦʟʥʘʪʦʤ 

 

1  ɱʝʜʥʘʯʠʥʘ 

 (1) ax = b, a,   b ɴ  R 

ʝʿ ʦʧʰʪʠ ʦʙʣʠʢ ʣʠʥʝʘʨʥʝ ʿʝʜʥʘʯʠʥʝ ʩʘ ʿʝʜʥʦʤ ʥʝʧʦʟʥʘʪʦʤ, ʛʜʝ ʿʝ ʭ ʥʝʧʦʟʥʘʪʘ. 

2  ɹʨʦʿ r ʿʝ ʨʝʰʝˁʝ ʿʝʜʥʘʯʠʥʝ (1) ʘʢʦ ʿʝ ar = b.  

 

3  ɸʢʦ ʿʝ ʘ  0 ʿʝʜʥʘʯʠʥʘ (1)  ʠʤʘ ʿʝʜʠʥʩʪʚʝʥʦ ʨʝʰʝˁʝ x = .  ɿʘʠʩʪʘ a  = b. 

 

4  ɸʢʦ ʿʝ ʘ = 0 ʠ b  0, ʿʝʜʥʘʯʠʥʘ (1) ʿʝ ʥʝʤʦʛʫ˂ʘ ʠ ʥʝʤʘ ʨʝʰʝˁʘ. 

5  ɸʢʦ ʿʝ ʘ = 0 ʠ b = 0, ʿʝʜʥʘʯʠʥʘ (1) ʿʝ ʥʝʦʜʨʝʹʝʥʘ ʠ ʠʤʘ ʙʝʩʢʦʥʘʯʥʦ ʤʥʦʛʦ ʨʝʰʝˁʘ. 

6  ɱʝʜʥʘʯʠʥʝ P (x) = 0 ʠ Q (x) = 0 ʩʫ ʝʢʚʠʚʘʣʝʥʪʥʝ ʘʢʦ ʿʝ ʪʘʯʥʘ ʬʦʨʤʫʣʘ  

 P (x) = 0  ᵾ Q (x) = 0. 

 

ʂʘʢʦ ʨʝʰʘʚʘʪʠ ʿʝʜʥʘʯʠʥʫ? 

- ʇʨʚʦ ʩʝ ʦʩʣʦʙʦʜʠʤʦ ʨʘʟʣʦʤʘʢʘ (ʘʢʦ ʠʭ ʠʤʘ) ʪʘʢʦ ʰʪʦ ʮʝʣʫ ʿʝʜʥʘʯʠʥʫ ʧʦʤʥʦʞʠʤʦ ʩʘ ʅɿʉ 

- ʆʥʜʘ ʩʝ ʦʩʣʦʙʦʜʠʤʦ ʟʘʛʨʘʜʘ (ʘʢʦ ʠʭ ʠʤʘ) ʤʥʦʞʝ˂ʠ ñʩʚʘʢʠ ʩʘ ʩʚʘʢʠʤôô. 

- ʅʝʧʦʟʥʘʪʝ ʧʨʝʙʘʮʠʤʦ ʥʘ ʿʝʜʥʫ ʘ ʧʦʟʥʘʪʝ ʥʘ ʜʨʫʛʫ ʩʪʨʘʥʫ ʟʥʘʢʘ =. 

(ʅʘʧʦʤʝʥʘ: ʧʨʠʣʠʢʦʤ ʧʨʝʣʘʩʢʘ ʩʘ ʿʝʜʥʝ ʥʘ ʜʨʫʛʫ ʩʪʨʘʥʫ ʤʝˁʘ ʩʝ ʟʥʘʢ) 

- ñʩʨʝʜʠʤʦôô ʦʙʝ ʩʪʨʘʥʝ (ʦʜʫʟʤʝʤʦ ʠ ʩʘʙʝʨʝʤʦ) ʠ ʜʦʙʠʿʝʤʦ a ẗ x = b 

- ʀʟʨʘʟʠʤʦ ʥʝʧʦʟʥʘʪʫ  x =    

 

 

ʃʠʥʝʘʨʥʝ ʥʝʿʝʜʥʘʯʠʥʝ ʩʘ ʿʝʜʥʦʤ ʥʝʧʦʟʥʘʪʦʤ ʠ ˁʠʭʦʚʦ ʨʝʰʘʚʘˁʝ  

 

ʆʧʰʪʠ ʦʙʣʠʢ ʣʠʥʝʘʨʥʝ ʥʝʿʝʜʥʘʯʠʥʝ ʩʘ ʿʝʜʥʦʤ ʥʝʧʦʟʥʘʪʦʤ ʩʝ ʤʦʞʝ ʿʘʚʠʪʠ ʫ ʿʝʜʥʦʤ ʦʜ 

ʦʙʣʠʢʘ: 

(1) ax > b,  (2) ax  b,  (3) ax < b,  (4) ax  b.  

ʛʜʝ ʩʫ a, b ʨʝʘʣʥʠ ʙʨʦʿʝʚʠ, ʘ ʭ ʥʝʧʦʟʥʘʪʘ. 

 

ɿʘ ʨʝʰʘʚʘˁʝ ʥʝʿʝʜʥʘʯʠʥʝ (1) ʚʘʞʠ ʩʣʝʜʝ˂ʝ: 

1  ɿʘ ʘ  0 ʠʤʘ ʟʘ ʨʝʰʝˁʝ ʩʚʘʢʠ ʨʝʘʣʘʥ ʙʨʦʿ x >  ; 

2  ɿʘ ʘ  0 ʠʤʘ ʟʘ ʨʝʰʝˁʝ ʩʚʘʢʠ ʨʝʘʣʘʥ ʙʨʦʿ x <  ; 

3  ɿʘ ʘ = 0, b < 0, ʨʝʰʝˁʘ ʩʫ ʩʚʠ ʨʝʘʣʥʠ ʙʨʦʿʝʚʠ; 

4  ɿʘ ʘ = 0, b > 0, ʥʝʤʘ ʨʝʰʝˁʘ.  

 

 

  



ʉʠʩʪʝʤ ʣʠʥʝʘʨʥʠʭ ʿʝʜʥʘʯʠʥʘ 

 

1. ʂʦʥʿʫʥʢʮʠʿʘ ʿʝʜʥʘʯʠʥʘ ὥx + ὦy = ὧ  Ẓ  ὥx + ὦy = ὧ ʧʦ ʥʝʧʦʟʥʘʪʠʤ ʭ ʠ ʫ, ʛʜʝ ʩʫ ὥȟ ὥ, 

ὦ, ὦ, ὧ, ὧ ʟʘʜʘʪʠ ʨʝʘʣʥʠ ʙʨʦʿʝʚʠ, ʧʨʠ ʯʝʤʫ ʿʝ ʙʘʨ ʿʝʜʘʥ ʦʜ ʙʨʦʿʝʚʘ ὥ, ὥ, ὦ, ὦ, ὧ, ὧ 

ʨʘʟʣʠʯʠʪ ʦʜ ʥʫʣʝ, ʥʘʟʠʚʘ ʩʝ ʩʠʩʪʝʤ ʦʜ ʜʚʝ ʿʝʜʥʘʯʠʥʝ ʩʘ ʜʚʝ ʥʝʧʦʟʥʘʪʝ. 

 

2. ʋʨʝʹʝʥ ʧʘʨ ʨʝʘʣʥʠʭ ʙʨʦʿʝʚʘ (‌, ‍) ʥʘʟʠʚʘ ʩʝ ʨʝʰʝˁʝ ʩʠʩʪʝʤʘ ʘʢʦ ʿʝ ὥ‌ + ὦ‍ = ̒   Ẓ  ὥ‌ 

+ ὦ‍ = .̒  

 

ɿʘʜʘʮʠ: 
 

1. ʈʝʰʠʪʠ ʿʝʜʥʘʯʠʥʝ: 

ʘ) 3(ʭ + 2) ï 2(1 ï ʭ) = 4ʭ + 5 

ʙ) 3ʭ ï (15 + 2ʭ ï (5ʭ + 11)) = 2ʭ ï 8  

 

ʈʝʰʝˁʝ: 

 

ʘ) 3(ʭ + 2) ï 2(1 ï ʭ) = 4ʭ + 5  ʧʨʚʦ ˂ʝʤʦ ʩʝ ʦʩʣʦʙʦʜʠʪʠ ʟʘʛʨʘʜʘ 

         3ʭ + 6 ï 2 + 2ʭ = 4ʭ + 5   ʟʘʪʠʤ ʥʝʧʦʟʥʘʪʝ ʧʨʝʙʘʮʫʿʝʤʦ ʥʘ ʿʝʜʥʫ, ʧʦʟʥʘʪʝ ʥʘ ʜʨʫʛʫ ʩʪʨʘʥʫ 

             3ʭ + 2ʭ ï 4ʭ = 5 ï 6 + 2 

                   ʭ = 1 

 

 

ʙ) 3ʭ ï (15 + 2ʭ ï (5ʭ + 11)) = 2ʭ ï 8  ʦʩʣʦʙʘʹʘʤʦ ʩʝ ʟʘʛʨʘʜʘ ʘʣʠ ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ 

ʢʨʝ˂ʝʤʦ ʦʜ ʥʘʤʿʘˁʝ ʟʘʛʨʘʜʝ, ʘ ʥʘ ʢʨʘʿʫ ʩʝ ʦʩʣʦʙʘʹʘʤʦ ʥʘʿʚʝ˂ʝ 

     3ʭ ï (15 +2ʭ ï 5ʭ ï 11) = 2ʭ ï 8  

                  3ʭ ï ( ï 3ʭ + 4) = 2ʭ ï 8  

                         3ʭ + 3ʭ ï 4 = 2ʭ ï 8   

                      6ʭ ï 4 = 2ʭ ï 8  

                    6ʭ ï 2ʭ = ï8 + 4 

                            4ʭ = ï 4 

                                         ʭ =  

                              ʭ = ï1 

 

2. ʈʝʰʠʪʠ ʿʝʜʥʘʯʠʥʝ: 

ʘ) 5(ʭ ï 1) ï 4(ʭ ï 3) = ï 20 

ʙ) 10ʭ ï 2(25 ï 3ʭ) ï 3 = 8(2ʭ ï 6) ï 5  

ʚ) 3ʭ + 5(ʭ + 2)(ʭ ï 2) = 5(ʭ ï 1)(ʭ + 1) + 6 

 

ʈʝʰʝˁʝ: 

 

ʘ)  5(ʭ ï 1) ï 4(ʭ ï 3) = ï 20  ʦʩʣʦʙʘʹʘʤʦ ʩʝ ʟʘʛʨʘʜʝ ʠ ʚʦʜʠʤʦ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ ʢʘʜʘ ʿʝ ʠʩʧʨʝʜ 

ʟʘʛʨʘʜʝ ʤʠʥʫʩ, ʫʥʫʪʘʨ ʟʘʛʨʘʜʝ ʤʝˁʘʤʦ ʟʥʘʢ 

        5ʭ ï 5 ï 4ʭ + 12 = ï 20 

                          ʭ + 7 = ï 20 

                                ʭ =  ï 20 ï 7       ʧʘ ʿʝ    ʭ =  ï 27 



 

 

ʙ) 10ʭ ï 2(25 ï 3ʭ) ï 3 = 8(2ʭ ï 6) ï 5 

        10ʭ ï 50 + 6ʭ ï 3 = 16ʭ ï 48 ï 5  

                      16ʭ ï 53 = 16ʭ ï 53  

                    16ʭ ï 16ʭ = ï 53 + 53 

                               0ʭ = 0  ʥʘ ʦʩʥʦʚʫ ʧʨʘʚʠʣʘ 5 ʦʚʘ ʿʝʜʥʘʯʠʥʘ ʿʝ ʥʝʦʜʨʝʹʝʥʘ ʠ ʠʤʘ ʙʝʩʢʦʥʘʯʥʦ 

ʤʥʦʛʦ ʨʝʰʝˁʘ 

 

 

ʚ) 3ʭ + 5(ʭ + 2)(ʭ ï 2) = 5(ʭ ï 1)(ʭ + 1) + 6    ʫ ʦʚʦʤ ʧʨʠʤʝʨʫ ʟʘʛʨʘʜʝ ʩʤʦ Ăʩʨʝʜʠʣʠñ ʧʦʤʦ˂ʫ 

ʬʦʨʤʫʣʝ ʟʘ ʨʘʟʣʠʢʫ ʢʚʘʜʨʘʪʘ (a2 ï b2) = (a + b)(a ï b); ʟʘʛʨʘʜʝ ʩʤʦ ʤʦʛʣʠ ʜʘ ʩʨʝʜʠʤʦ ʠ ʪʘʢʦ 

ʰʪʦ ʧʦʤʥʦʞʠʤʦ ʩʚʘʢʠ ʩʘ ʩʚʘʢʠʤ, ʘʣʠ ʧʘʟʠʤʦ ʜʘ ʠʩʧʨʝʜ ʟʘʛʨʘʜʝ ʠʤʘʤʦ 5, ʧʘ ʩʚʝ ʤʥʦʞʠʤʦ ʠ 

ʩʘ 5 

             3ʭ + 5(ʭ2 - 22) = 5(ʭ2 - 12) + 6 

              3ʭ + 5ʭ2 ï 20  = 5ʭ2 ï 5 + 6 

            5ʭ2 + 3ʭ ï 5ʭ2  = 1 + 20 

                                3ʭ = 21 

                                  ʭ =  

                                  ʭ = 7 

 

3. ʈʝʰʠʪʠ ʿʝʜʥʘʯʠʥʝ: 

ʘ) (ʭ ï 1)(ʭ -2) + (ʭ ï 2)(ʭ ï 3) ï 2(ʭ + 1)(ʭ ï 8) = 0 

ʙ) (ʭ + 8)2  +  (ʭ + 3)2 = (ʭ + 12)2  + (ʭ ï 5)2 

 
 ʈʝʰʝˁʝ: 

 

ʘ) (ʭ ï 1)(ʭ -2) + (ʭ ï 2)(ʭ ï 3) ï 2(ʭ + 1)(ʭ ï 8) = 0   ʟʘʛʨʘʜʝ ʩʝ ʦʩʣʦʙʘʹʘʤʦ ʪʘʢʦ ʰʪʦ ʤʥʦʞʠʤʦ 

ʩʚʘʢʠ ʩʘ ʩʚʘʢʠʤ ʠ ʚʦʜʠʤʦ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ ʢʘʜʘ ʿʝ ʠʩʧʨʝʜ ʟʘʛʨʘʜʝ ʤʠʥʫʩ, ʫʥʫʪʘʨ ʟʘʛʨʘʜʝ 

ʤʝˁʘʤʦ ʟʥʘʢ 

     ʭ2 ï 2ʭ ï ʭ +2 + ʭ2 ï 3ʭ ï 2ʭ + 6 ï 2(ʭ2 ï 8ʭ + ʭ ï 8) = 0 

                                           2ʭ2 ï 8ʭ +8 ï 2ʭ2  + 14ʭ + 16 = 0 

                                                                6ʭ + 24 = 0 

                                                                  6ʭ =  ï 24 

                                                                    ʭ =  

                                                                    ʭ = 4 

 

ʙ) (ʭ + 8)2  +  (ʭ + 3)2 = (ʭ + 12)2  + (ʭ ï 5)2  ʫ ʦʚʦʤ ʧʨʠʤʝʨʫ ʧʨʠʤʝˁʫʿʝʤʦ ʬʦʨʤʫʣʝ ʟʘ ʢʚʘʜʨʘʪ 

ʙʠʥʦʤʘ: (a + b)2 = a2 + 2ab + b2  ʠ  (a ï b)2 = a2 ï 2ab + b2   
       ʭ2 + 16ʭ + 64 + ʭ2 + 6ʭ + 9 = ʭ2 + 24ʭ +144 + ʭ2 ï 10ʭ + 25 

                         2ʭ2 + 22ʭ + 73 =   2ʭ2 + 14ʭ + 169 

                          2ʭ2 ï 2ʭ2 + 22ʭ ï 14ʭ = 169 ï 73 

                                              8ʭ = 96 

                                                ʭ =  

                                                 ʭ= 12 



 

4. ʈʝʰʠʪʠ ʿʝʜʥʘʯʠʥʝ: 

 

ʘ) 
̖
 
̖

 

ʙ) 
̖

σ  
̖

 ̖

ʚ) ς  
̔

 
̔

π  

ʛ) 
̖
ρ  

̖
 

ʜ) 
̖

 
̖
̖ ρ

̖
 

 

ʈʝʰʝˁʝ: 

 

ʋ ʦʚʠʤ ʧʨʠʤʝʨʠʤʘ ˂ʝʤʦ ʩʝ ʧʨʚʦ ʦʩʣʦʙʦʜʠʪʠ ʨʘʟʣʦʤʘʢʘ, ʤʥʦʞʝ˂ʠ ʿʝʜʥʘʢʦʩʪ ʅɿʉ-ʦʤ, ʟʘʪʠʤ 

ʩʨʝʜʠʪʠ ʠʟʨʘʟ ʠ ʦʜʨʝʜʠʪʠ ʭ. 

 

ʘ) 
̖
 
̖

 / *6    ʅɿʉ(2,6) = 6, ʧʘ ʿʝʜʥʘʢʦʩʪ ʤʥʦʞʠʤʦ ʩʘ 6 ʠ ʚʨʰʠʤʦ ʤʦʛʫ˂ʘ ʩʢʘʨʠ˂ʘʚʘˁʘ 

   6
̖
 = 6

̖
 

  15ʭ = 3ʭ + 24 

  15ʭ ï 3ʭ = 24 

  12ʭ = 24 

      ʭ =  

      ʭ = 2 

 

ʙ) 
̖

σ  
̖

 ̖ /*10   ʅɿʉ(5,2) = 10, ʧʘ ʿʝʜʥʘʢʦʩʪ ʤʥʦʞʠʤʦ ʩʘ 10 ʠ ʚʨʰʠʤʦ ʤʦʛʫ˂ʘ 

ʩʢʘʨʠ˂ʘʚʘˁʘ 

  10
̖

 ï 3·10 = 10
̖

 ï 10Ŀʭ 

 2(̖ ς) ï 30 = 5(̖ ρ) ï 10ʭ 
    2ʭ + 4 ï 30 = 5ʭ ï 5 ï 10ʭ 

          2ʭ ï 26 = ï 5ʭ ï 5 

          2ʭ + 5ʭ = ï 5 + 26 

                  7ʭ = 21 

                    ʭ =  

                    ʭ = 3 

 

ʚ) ς  
̔

 
̔

π /*20   ʅɿʉ(5,4) = 20, ʧʘ ʿʝʜʥʘʢʦʩʪ ʤʥʦʞʠʤʦ ʩʘ 20 ʠ ʚʨʰʠʤʦ ʤʦʛʫ˂ʘ 

ʩʢʘʨʠ˂ʘʚʘˁʘ 

2·20 + 20 
̔

 ï 20 
̔

 = 20·0 

40 + 4(̔ ρχ) ï 5(σ̔χ) = 0 

     40 + 4ʫ + 68 ï 15ʫ + 35 = 0 

                 ï 11ʫ + 143 = 0 

                   ï 11ʫ = ï 143 



 ʫ =  

  ʫ = 13 

 

 

ʛ) 
̖
ρ  

̖
 /*12     ʅɿʉ(6,12) = 12, ʧʘ ʿʝʜʥʘʢʦʩʪ ʤʥʦʞʠʤʦ ʩʘ 12 ʠ ʚʨʰʠʤʦ ʤʦʛʫ˂ʘ 

ʩʢʘʨʠ˂ʘʚʘˁʘ 

12
̖
 = 12·1 ï 12

̖
 

2(υ )̖ = 12 ï (7ʭ +2)     7ʭ+2 ʩʪʘʚˀʘʤʦ ʫ ʟʘʛʨʘʜʠ ʿʝʨ ʿʝ ʠʩʧʨʝʜ ʨʘʟʣʦʤʢʘ ʙʠʦ ʤʠʥʫʩ 

 10 ï 2ʭ = 12 ï 7ʭ ï 2  

ï 2ʭ + 7ʭ = 10 ï 10 

            5ʭ = 0 

              ʭ = 0 

 

ʜ) 
̖

 
̖
̖ ρ

̖
 /*6    ʅɿʉ(2,3,6) = 6, ʧʘ ʿʝʜʥʘʢʦʩʪ ʤʥʦʞʠʤʦ ʩʘ 6 ʠ ʚʨʰʠʤʦ ʤʦʛʫ˂ʘ 

ʩʢʘʨʠ˂ʘʚʘˁʘ 

6
̖

 ï 6
̖
 = 6ʭ + 6Ŀ1 + 6

̖
 

2(ς̖ρ) ï 3(τ )̖ = 6ʭ + 6 + ʭ ï 3  

       4ʭ ï 2 ï 12 + 3ʭ = 7ʭ + 3 

                     7ʭ ï 14 = 7ʭ + 3 

                     7ʭ ï 7ʭ = 3 + 14 

                             0ʭ = 17 

ʆʚʘ ʿʝʜʥʘʯʠʥʘ ʥʝʤʘ ʨʝʰʝˁʘ ʥʘ ʦʩʥʦʚʫ ʧʨʘʚʠʣʘ 4. 

 

5. ʄʘʿʢʘ ʠʤʘ 27 ʛʦʜʠʥʘ, ʘ ˂ʝʨʢʘ 3 ʛʦʜʠʥʝ. ʂʨʦʟ ʢʦʣʠʢʦ ʛʦʜʠʥʘ ˂ʝ ʤʘʿʢʘ ʙʠʪʠ ʯʝʪʠʨʠ ʧʫʪʘ 

ʩʪʘʨʠʿʘ ʦʜ ˂ʝʨʢʝ? 

 

ʈʝʰʝˁʝ: ʆʟʥʘʯʠʤʦ ʩʘ ʭ ʙʨʦʿ ʛʦʜʠʥʘ ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʧʨʦʹʝ ʜʘ ʙʠ ʤʘʿʢʘ ʙʠʣʘ ʯʝʪʠʨʠ ʧʫʪʘ ʩʪʘʨʠʿʘ 

ʦʜ ˂ʝʨʢʝ, ʪʘʜʘ ʨʝʯʝʥʠʮʫ: Ăʄʘʿʢʘ ˂ʝ ʟʘ ʭ ʛʦʜʠʥʘ ʛʦʜʠʥʘ ʙʠʪʠ ʯʝʪʠʨʠ ʧʫʪʘ ʩʪʘʨʠʿʘ ʦʜ ʩʚʦʿʝ 

˂ʝʨʢʝñ ʟʘʧʠʩʫʿʝʤʦ: 

 

27 + ʭ = 4(3 + ʭ)  

ʈʝʰʠʤʦ ʩʘʜʘ ʿʝʜʥʘʯʠʥʫ 

27 + ʭ = 12 + 4ʭ 

ʭ ï 4ʭ = 12 ï 27 

   ï 3ʭ = ï 15 

        ʭ =  

        ʭ = 5 

 

ɼʘʢʣʝ, ʢʨʦʟ 5 ʛʦʜʠʥʘ, ʤʘʿʢʘ ˂ʝ ʙʠʪʠ ʯʝʪʠʨʠ ʧʫʪʘ ʩʪʘʨʠʿʘ ʦʜ ˂ʝʨʢʝ. 

ɼʘ ʧʨʦʚʝʨʠʤʦ: 

ʂʨʦʟ 5 ʛʦʜʠʥʘ ʤʘʿʢʘ ˂ʝ ʠʤʘʪʠ 27 + 5 = 32 ʛʦʜʠʥʝ, ʘ ˂ʝʨʢʘ 3 + 5 = 8. 

ɼʘʢʣʝ, ʚʠʜʠʤʦ ʜʘ ˂ʝ ʢʨʦʟ 5 ʛʦʜʠʥʘ ʤʘʿʢʘ ʙʠʪʠ ʯʝʪʠʨʠ ʧʫʪʘ ʩʪʘʨʠʿʘ ʦʜ ˂ʝʨʢʝ. 

 



6. ʋ ʿʝʜʥʦʤ ʨʘʟʨʝʜʫ  ʫʯʝʥʠʢʘ ʯʠʥʝ ʜʝʚʦʿʯʠʮʝ. ɸʢʦ ʙʠ ʜʦʰʣʝ ʿʦʰ 4 ʜʝʚʦʿʯʠʮʝ, ʪʘʜʘ ʙʠ ʫ 

ʨʘʟʨʝʜʫ ʙʠʦ ʿʝʜʥʘʢ ʙʨʦʿ ʜʝʚʦʿʯʠʮʘ ʠ ʜʝʯʘʢʘ. ʆʜʨʝʜʠʪʠ ʢʦʣʠʢʦ ʿʝ ʫʯʝʥʠʢʘ ʙʠʣʦ ʫ ʨʘʟʨʝʜʫ. 

 

ʈʝʰʝˁʝ: ʆʟʥʘʯʠʤʦ ʩʘ ʭ ʙʨʦʿ ʫʯʝʥʠʢʘ ʫ ʜʘʪʦʤ ʨʘʟʨʝʜʫ. ʊʘʜʘ ʙʨʦʿ ʜʝʚʦʿʯʠʮʘ ʫ ʨʘʟʨʝʜʫ 

ʟʘʧʠʩʫʿʝʤʦ ʢʘʦ ʭ.  ʈʝʯʝʥʠʮʫ: Ăɸʢʦ ʫ ʨʘʟʨʝʜ ʜʦʹʫ ʿʦʰ 4 ʜʝʚʦʿʯʠʮʝ, ʫ ʨʘʟʨʝʜʫ ˂ʝ ʙʠʪʠ ʿʝʜʥʘʢ 

ʙʨʦʿ ʜʝʯʘʢʘ ʠ ʜʝʚʦʿʯʠʮʘ(ʟʥʘʯʠ ʧʦʣʘ ʦʜʝˀʝˁʘ ʙʠ˂ʝ ʜʝʚʦʿʯʠʮʝ, ʘ ʧʦʣʘ ʜʝʯʘʮʠ)ñ ʟʘʧʠʩʘ˂ʝʤʦ 

ʢʘʦ: 

ʭ + 4 = 
̖

   ʛʜʝ ʿʝ ʭ + 4 ʙʨʦʿ ʫʯʝʥʠʢʘ ʥʘʢʦʥ ʰʪʦ ʜʦʹʫ ʿʦʰ 4 ʜʝʚʦʿʯʠʮʝ, ʘ 
̖

 ʧʨʝʜʩʪʘˀʘ 

ʧʦʣʦʚʠʥʫ ʪʦʛ ʙʨʦʿʘ ʫʯʝʥʠʢʘ, ʦʜʥʦʩʥʦ ʙʨʦʿ ʜʝʚʦʿʯʠʮʘ, ʢʘʦ ʠ ʙʨʦʿ ʜʝʯʘʢʘ. 

ʈʝʰʠʤʦ ʩʘʜʘ ʿʝʜʥʘʯʠʥʫ. 

 ʭ + 4 = 
̖

 /*14 

2Ŀ3ʭ + 14Ŀ4 = 7Ŀ( ʭ + 4) 

       6ʭ + 56 = 7ʭ + 28 

       6ʭ ï 7ʭ = 28 ï 56 

              ï ʭ = ï 28 /*(-1) 

                 ʭ = 28  

 

7. ʉʪʨʘʥʠʮʝ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʩʝ ʨʘʟʣʠʢʫʿʫ ʟʘ 3 cm. ɸʢʦ ʩʝ ʩʚʘʢʘ ʩʪʨʘʥʠʮʘ ʧʦʚʝ˂ʘ ʟʘ 2 cm, ʦʙʠʤ 

ʧʨʘʚʦʫʛʘʦʥʠʢʘ ˂ʝ ʠʟʥʦʩʠʪʠ 62 cm. ʀʟʨʘʯʫʥʘʪʠ ʩʪʨʘʥʠʮʝ ʧʨʘʚʦʫʛʘʦʥʠʢʘ. 

 

ʈʝʰʝˁʝ: ʆʙʠʤ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʨʘʯʫʥʘʤʦ ʧʦ ʬʦʨʤʫʣʠ O = 2a + 2b, ʛʜʝ ʿʝ a = b + 3 (ʿʝʨ ʩʝ 

ʩʪʨʘʥʠʮʝ ʨʘʟʣʠʢʫʿʫ ʟʘ 3 cm) 

ʆʙʠʤ ʥʦʚʦʛ ʧʨʘʚʦʫʛʘʦʥʠʢʘ(ʢʘʜʘ ʩʝ ʩʚʘʢʘ ʩʪʨʘʥʠʮʘ ʧʦʚʝ˂ʘ ʟʘ 2 cm) ʿʝ O1 = 2a1 + 2b1 ʠ ʦʥ 

ʠʟʥʦʩʠ 62 cm, ʛʜʝ ʿʝ  

a1 = a + 2   

b1 = b + 2  

 

O1 = 2a1 + 2b1 

O1 = 62 cm 

ʆʜʥʦʩʥʦ,  2a1 + 2b1 = 62 cm , ʟʘʧʠʰʠʤʦ ʩʘʜʘ a1 ʠ b1 ʧʨʝʢʦ  ʘ ʠ b 

2(a + 2) + 2(b + 2) = 62 cm , ʟʘʤʝʥʠʤʦ ʩʘʜʘ a = b + 3 

2(b + 3 + 2) + 2(b + 2) = 62 cm 

2(b + 5) + 2(b + 2) = 62 cm   ʩʘʜʘ ʨʝʰʠʤʦ ʿʝʜʥʘʯʠʥʫ ʠ ʦʜʨʝʜʠʤʦ ʢʦʣʠʢʦ ʠʟʥʦʩʠ ʩʪʨʘʥʠʮʘ b 

2b + 10 + 2b + 4 = 62 cm    

4b + 14 = 62 cm    

4b = (62 ï 14)  cm 

4b = 48 cm 

b =  cm 

b = 12 cm 

ʆʜʨʝʜʠʤʦ ʩʘʜʘ ʩʪʨʘʥʠʮʫ ʘ 

a = b + 3 

ʘ = (12 + 3) cm 

ʘ = 15 cm 

 



8. ʈʝʰʠʪʠ ʥʝʿʝʜʥʘʯʠʥʝ: 

ʘ) 5ʭ ï 2 ᾽ 2ʭ + 1 

ʙ) ï 4ʭ Ó  ï 2ʭ + 3 

 

ʅʘʧʦʤʝʥʘ. ʇʨʠ ʟʘʧʠʩʠʚʘˁʫ ʩʢʫʧʘ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʘ ʧʘʟʠʤʦ ʥʘ ʩʣʝʜʝ˂ʝ: 

ʂʦʜ + Ð ʠ ī Ð ʫʚʝʢ ʠʜʫ ʤʘʣʝ ʟʘʛʨʘʜʝ ( ) 

ʂʦʜ ʟʥʘʢʦʚʘ < ʠ > ʤʘʣʝ ʟʘʛʨʘʜʝ  

ʂʦʜ Ò  ʠ Ó ʠʜʫ ʩʨʝʜˁʝ ʟʘʛʨʘʜʝ [ ] 

ʄʘʣʝ ʟʘʛʨʘʜʝ (,) ʥʘʤ ʛʦʚʦʨʝ ʜʘ ʪʠ ʙʨʦʿʝʚʠ ʥʠʩʫ ʫ ʩʢʫʧʫ ʨʝʰʝˁʘ, ʜʦʢ [,] ʛʦʚʦʨʝ ʜʘ ʩʫ ʠ 

ʪʠ ʙʨʦʿʝʚʠ ʫ ʨʝʰʝˁʫ. 

 

ʈʝʰʝˁʝ: 

 

ʘ) 5ʭ ï 2 ᾽ 2ʭ + 1 ʢʘʦ ʠ ʢʦʜ ʿʝʜʥʘʯʠʥʘ, ʥʝʧʦʟʥʘʪʝ ʧʨʝʙʘʮʫʿʝʤʦ ʥʘ ʿʝʜʥʫ, ʧʦʟʥʘʪʝ ʥʘ ʜʨʫʛʫ 

ʩʪʨʘʥʫ 

5ʭ ï 2ʭ ̓ 1 + 2 

3ʭ ᾽ 3 

ʭ ᾽  

ʭ ᾽ 1   

ʉʢʫʧ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʝ ʟʘʧʠʩʫʿʝʤʦ: ʭ  ɴ(-Њ,1) 

 

ʙ) ï 4ʭ Ó  ï 2ʭ + 3 

  ï 4ʭ + 2ʭ Ó 3 

  ï 2ʭ Ó 3/:(-2)  ʜʘ ʙʠʩʤʦ ʦʜʨʝʜʠʣʠ ʭ, ʥʝʿʝʜʥʘʯʠʥʫ ʜʝʣʠʤʦ ʩʘ ï 2, ʧʘ ʢʘʢʦ ʜʝʣʠʤʦ ʥʝʛʘʪʠʚʥʦʤ 

ʚʨʝʜʥʦʰ˂ʫ, ʤʝˁʘ ʩʝ ʟʥʘʢ ʥʝʿʝʜʥʘʢʦʩʪʠ 

ɼʘʢʣʝ, ʜʦʙʠʿʘʤʦ ʭ Ò  

ʉʢʫʧ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʝ ʟʘʧʠʩʫʿʝʤʦ: ʭ  ɴ(-Њ, ] 

 

9. ʈʝʰʠʪʠ ʥʝʿʝʜʥʘʯʠʥʝ: 

ʘ) 3(ʭ ï 2) + 9ʭ ᾽ 2(ʭ + 3) + 8 

ʙ) 5(4 ï 3ʭ) ᾽ 2(2ʭ ï )  

ʚ)2ʭ(2ʭ ï 5) ï (2ʭ + 1)2  ̓ï 1 

 

ʈʝʰʝˁʝ: 

 

ʘ) 3(ʭ ï 2) + 9ʭ ᾽ 2(ʭ + 3) + 8  ʦʩʣʦʙʘʹʘʤʦ ʩʝ ʟʘʛʨʘʜʘ 

3ʭ ï 6 + 9ʭ ᾽ 2ʭ + 6 +8   ʥʝʧʦʟʥʘʪʝ ʧʨʝʙʘʮʫʿʝʤʦ ʥʘ ʿʝʜʥʫ, ʧʦʟʥʘʪʝ ʥʘ ʜʨʫʛʫ ʩʪʨʘʥʫ 

ʥʝʿʝʜʥʘʢʦʩʪʠ 

3ʭ + 9ʭ ï 2ʭ ᾽ 6 + 8 + 6 

10ʭ ᾽ 20 

ʭ ᾽  

ʭ ᾽ 2 

ʉʢʫʧ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʝ ʟʘʧʠʩʫʿʝʤʦ: ʭ  ɴ(-Њ, 2) 

 



 

ʙ) 5(4 ï 3ʭ) ᾽ 2(2ʭ ï )  ʦʩʣʦʙʘʹʘʤʦ ʩʝ ʟʘʛʨʘʜʘ 

     20 ï 15ʭ ᾽ 4ʭ ï 1      ʥʝʧʦʟʥʘʪʝ ʧʨʝʙʘʮʫʿʝʤʦ ʥʘ ʿʝʜʥʫ, ʧʦʟʥʘʪʝ ʥʘ ʜʨʫʛʫ ʩʪʨʘʥʫ ʥʝʿʝʜʥʘʢʦʩʪʠ 

  ï 15ʭ ï 4ʭ ᾽ ï 1 ï 20 

          ï 19ʭ ᾽ ï 21/: (ï 19)  ʥʝʿʝʜʥʘʢʦʩʪ ʜʝʣʠʤʦ ʥʝʛʘʪʠʚʥʦʤ ʚʨʝʜʥʦʰ˂ʫ, ʧʘ ʩʝ ʟʥʘʢ ʤʝˁʘ 

                 ʭ ι   ʦʜʥʦʩʥʦ ʭ ι    

ʉʢʫʧ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʝ ʟʘʧʠʩʫʿʝʤʦ: ʭ  ɴ( , Њ) 

 

ʚ) 2ʭ(2ʭ ï 5) ï (2ʭ + 1)2  ̓ï 1  ʦʩʣʦʙʘʹʘʤʦ ʩʝ ʟʘʛʨʘʜʝ ʠ ʢʚʘʜʨʠʨʘʤʦ ʙʠʥʦʤ 

    4ʭ2 ï 10ʭ ï (4ʭ2 + 4ʭ + 1)  ᾽ ï 1   ʦʩʣʦʙʘʹʘʤʦ ʩʝ ʟʘʛʨʘʜʝ ʠ ʧʘʟʠʤʦ ʜʘ ʿʝ ʠʩʧʨʝʜ ʟʘʛʨʘʜʝ 

ʤʠʥʫʩ ʧʘ ʩʝ ʫ ʟʘʛʨʘʜʠ ʤʝˁʘ ʟʥʘʢ, ʟʘʪʠʤ ʥʝʧʦʟʥʘʪʝ ʧʨʝʙʘʮʫʿʝʤʦ ʥʘ ʿʝʜʥʫ, ʧʦʟʥʘʪʝ ʥʘ ʜʨʫʛʫ 

ʩʪʨʘʥʫ ʥʝʿʝʜʥʘʢʦʩʪʠ 

    4ʭ2 ï 10ʭ ï 4ʭ2  ï 4ʭ  ï 1 ᾽ ï 1  

                 ï 14ʭ  ̓ï 1 +1 

                 ï 14ʭ  ̓0  ʜʝʣʠʤʦ ʥʝʿʝʜʥʘʢʦʩʪ ʩʘ ï 14, ʧʘ ʩʝ ʟʥʘʢ ʤʝˁʘ 

                        ʭ ι 0 

ʉʢʫʧ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʝ ʟʘʧʠʩʫʿʝʤʦ: ʭ  ɴ(0, Њ) 

 

10. ʈʝʰʠʪʠ ʥʝʿʝʜʥʘʯʠʥʫ: 

 

 
̖

 
̖
  ρ   ʢʘʦ ʠ ʢʦʜ ʿʝʜʥʘʯʠʥʘ, ʧʨʚʦ ˂ʝʤʦ ʩʝ ʦʩʣʦʙʦʜʠʪʠ ʨʘʟʣʦʤʘʢʘ, ʤʥʦʞʠʤʦ 

ʥʝʿʝʜʥʘʯʠʥʫ ʅɿʉ(2,3) = 6 ʠ ʚʨʰʠʤʦ ʤʦʛʫ˂ʘ ʩʢʨʘ˂ʠʚʘˁʘ 

2(ς̖ρ) ï 3(σ̖ς)  φ    
           4ʭ + 2 ï 9ʭ + 6  φ    
           4ʭ ï 9ʭ  φ ï 2 ï 6  

                ï 5ʭ  14 /: (-5) 

                         ʭ Ò    ʦʜʥʦʩʥʦ ʭ Ò   

 

ʉʢʫʧ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʝ ʟʘʧʠʩʫʿʝʤʦ: ʭ  ɴ(-Њ, ] 

 

11. ʈʝʰʠʪʠ ʥʝʿʝʜʥʘʯʠʥʫ: 

 υ
̖
 ς

̖
    ʧʨʚʦ ˂ʝʤʦ ʩʝ ʦʩʣʦʙʦʜʠʪʠ ʨʘʟʣʦʤʘʢʘ, ʤʥʦʞʠʤʦ ʥʝʿʝʜʥʘʯʠʥʫ ʅɿʉ(4,8) 

= 8 ʠ ʚʨʰʠʤʦ ʤʦʛʫ˂ʘ ʩʢʨʘ˂ʠʚʘˁʘ 

40 ï 2(̖ ρ)  16 + 5ʭ + 5  ʦʩʣʦʙʘʹʘʤʦ ʩʝ ʟʘʛʨʘʜʝ ʧʘʟʝ˂ʠ ʥʘ ʟʥʘʢ 

40 ï 2ʭ + 2  21 + 5ʭ    ʥʝʧʦʟʥʘʪʝ ʧʨʝʙʘʮʫʿʝʤʦ ʥʘ ʿʝʜʥʫ, ʧʦʟʥʘʪʝ ʥʘ ʜʨʫʛʫ ʩʪʨʘʥʫ ʥʝʿʝʜʥʘʢʦʩʪʠ 

ï 2ʭ ï 5ʭ  21 ï 42 

 ï 7ʭ   ï 21 ʥʝʿʝʜʥʘʢʦʩʪ ʜʝʣʠʤʦ ʥʝʛʘʪʠʚʥʦʤ ʚʨʝʜʥʦʰ˂ʫ, ʧʘ ʩʝ ʟʥʘʢ ʤʝˁʘ 

    ʭ Ò    ʦʜʥʦʩʥʦ ʭ Ò   

 

ʉʢʫʧ ʨʝʰʝˁʘ ʥʝʿʝʜʥʘʯʠʥʝ ʟʘʧʠʩʫʿʝʤʦ: ʭ  ɴ(-Њ, 3] 

 

 

 




