
 



 



 

 
 
 

ȯɚɔŮɓɟŬ  
 

ȸȭ ũȺɁȽȾɃɈ ȿɈȾȺȽɃɈ 

 

 
  
 

ɇɧɛɞɠ 4ɞɠ 

1Ȅ  ǨǬǧǱǴǪ 
 

 





ɆɡɔɔɟŬűɘəɐ ɞɛɎŭŬ: 

 

 ȷɜŭɟŮŬŭɎəɖɠ ɆŰɡɚɘŬɜɧɠ 
ȾŬɗɖɔɖŰɐɠ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ  

 ȾŬŰůŬɟɔɨɟɖɠ ȸŬůɑɚŮɘɞɠ 
ȾŬɗɖɔɖŰɐɠ ɛŬɗɖɛŬŰɘəɩɜ ȸŬɟɓŬəŮɑ-
ɞɡ ɄŮɘɟŬɛ. ȿɡəŮɑɞɡ 

 ɄŬˊŬůŰŬɡɟɑŭɖɠ ɆŰɎɡɟɞɠ 
ȾŬɗɖɔɖŰɐɠ ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄɎŰɟŬɠ 

 Ʉɞɚɨɕɞɠ ũŮɩɟɔɘɞɠ 
ȾŬɗɖɔɖŰɐɠ ɛŬɗɖɛŬŰɘəɩɜ ȸô ȿɡəŮɑɞɡ 
ȷɛŬɟɞɡůɑɞɡ 

 Ɇɓɏɟəɞɠ ȷɜŭɟɏŬɠ 
ȾŬɗɖɔɖŰɐɠ ɛŬɗɖɛŬŰɘəɩɜ ȸô ȿɡəŮɑɞɡ 
ȷɔ. ɄŬɟŬůəŮɡɐɠ 

 
 

ȷô ȺȾȹɃɆȼ: 1991 
ȺɄȷɁȺȾȹɃɆȺȽɆ ɀȺ ȸȺȿɇȽɋɆȺȽɆ: 
1992, 1993, 1994, 1995, 1996, 1997, 
1998, 2012 



ȼ ˊɟɞůŬɟɛɞɔɐ Űɞɡ ɓɘɓɚɑɞɡ ůŰɞ 
ɜɏɞ ŬɜŬɚɡŰɘəɧ ˊɟɧɔɟŬɛɛŬ ɏɔɘɜŮ 
Ŭˊɧ Űɞ ɄŬɘŭŬɔɤɔɘəɧ ȽɜůŰɘŰɞɨŰɞ. 
 

 
 

ɄɅɃɆȷɅɀɃũȼ ɇɃɈ ȸȽȸȿȽɃɈ ũȽȷ 
ɀȷŪȼɇȺɆ ɀȺ ɀȺȽɋɀȺɁȼ ɃɅȷɆȼ 

ɃɛɎŭŬ ȺɟɔŬůɑŬɠ Űɞɡ  
ȽɜůŰɘŰɞɨŰɞɡ ȺəˊŬɘŭŮɡŰɘəɐɠ 

ɄɞɚɘŰɘəɐɠ 
 

ɀȺɇȷɇɅɃɄȼ-ȺɄȽɀȺȿȺȽȷ 
ũɟŬɛɛɏɜɞɠ ɁɘəɧɚŬɞɠ, 
ȺəˊŬɘŭŮɡŰɘəɧɠ 



ȾȺūȷȿȷȽɃ 4
ɞ
 ï ɄɃȿɈɋɁɈɀȷ-

ɄɃȿɈɋɁɈɀȽȾȺɆ ȺɂȽɆɋɆȺȽɆ 
 
 

4.1  ɄɃȿɈɋɁɈɀȷ 

 
ȼ ɏɜɜɞɘŬ Űɞɡ Ʉɞɚɡɤɜɨɛɞɡ 
 

ȰůŰɤ x ɛɘŬ ɛŮŰŬɓɚɖŰɐ ˊɞɡ ɛˊɞɟŮɑ 
ɜŬ ˊɎɟŮɘ ɞˊɞɘŬŭɐˊɞŰŮ ˊɟŬɔɛŬŰɘəɐ 
Űɘɛɐ. 

 
 
 
 
 
 
 
 
 

Å ȾŬɚɞɨɛŮ ɛɞɜɩɜɡɛɞ Űɞɡ x əɎɗŮ 
ˊŬɟɎůŰŬůɖ Űɖɠ ɛɞɟűɐɠ Ŭxɜ, 
ɧˊɞɡ Ŭ  ŮɑɜŬɘ ɏɜŬɠ ˊɟŬɔɛŬŰɘəɧɠ 
Ŭɟɘɗɛɧɠ əŬɘ ɜ ɏɜŬɠ ɗŮŰɘəɧɠ 
ŬəɏɟŬɘɞɠ. 
ɀɞɜɩɜɡɛɞ Űɞɡ x əŬɚɞɨɛŮ 
Ůˊɑůɖɠ əŬɘ əɎɗŮ ˊɟŬɔɛŬŰɘəɧ 
Ŭɟɘɗɛɧ. 
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ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ˊŬɟŬůŰɎůŮɘɠ: 
3

2x , x , 0x , 2x
5

3 5 4  əŬɘ ɞɘ 

Ŭɟɘɗɛɞɑ: 2, 3, 0 
ŮɑɜŬɘ ɛɞɜɩɜɡɛŬ Űɞɡ x. 
Å ȾŬɚɞɨɛŮ ˊɞɚɡɩɜɡɛɞ Űɞɡ x əɎɗŮ 
ˊŬɟɎůŰŬůɖ Űɖɠ ɛɞɟűɐɠ: 

  
Ŭ x Ŭ x .............

Ŭ x Ŭ ,

ɜ ɜ 1
ɜ ɜ 1

1 0
 

ɧˊɞɡ ɜ ŮɑɜŬɘ ɏɜŬɠ űɡůɘəɧɠ Ŭɟɘɗɛɧɠ 
əŬɘ  Ŭ , Ŭ , ...., Ŭ0 1 ɜŮɑɜŬɘ 
ˊɟŬɔɛŬŰɘəɞɑ Ŭɟɘɗɛɞɑ. 
    
ɇŬ ɛɞɜɩɜɡɛŬ 

Ŭ x , Ŭ x ,

...., Ŭ x, Ŭ

ɜ ɜ 1
ɜ ɜ 1

1 0
 ɚɏɔɞɜŰŬɘ 

ɧɟɞɘ Űɞɡ ˊɞɚɡɤɜɨɛɞɡ əŬɘ ɞɘ 
Ŭɟɘɗɛɞɑ
Ŭ , Ŭ , ...., Ŭ , Ŭɜ ɜ 1 1 0  
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ůɡɜŰŮɚŮůŰɏɠ ŬɡŰɞɨ. ȺɘŭɘəɧŰŮɟŬ ɞ Ŭ0 
ɚɏɔŮŰŬɘ ůŰŬɗŮɟɧɠ ɧɟɞɠ Űɞɡ 
ˊɞɚɡɤɜɨɛɞɡ. 

   0x 0x 2x x 1.4 3 2 ɇŬ 
ˊɞɚɡɩɜɡɛŬ Űɖɠ ɛɞɟűɐɠ Ŭ0, ŭɖɚŬŭɐ 
ɞɘ ˊɟŬɔɛŬŰɘəɞɑ Ŭɟɘɗɛɞɑ, ɚɏɔɞɜŰŬɘ 
ůŰŬɗŮɟɎ ˊɞɚɡɩɜɡɛŬ. ȺɘŭɘəɎ Űɞ 
ůŰŬɗŮɟɧ ˊɞɚɡɩɜɡɛɞ 0 ɚɏɔŮŰŬɘ 
ɛɖŭŮɜɘəɧ ˊɞɚɡɩɜɡɛɞ. 
 
ȰŰůɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ 

ˊŬɟŬůŰɎůŮɘɠ 3x 2x x 2,3 2  

0x 5x 1,2  
2 1

5x x 0x
3 3

3 2  əŬɘ 

ɞɘ Ŭɟɘɗɛɞɑ 2, 0 əŰɚ. ŮɑɜŬɘ 
ˊɞɚɡɩɜɡɛŬ Űɞɡ x. 
 
ȼ ɘůɧŰɖŰŬ ɛŮŰŬɝɨ ŭɡɞ ˊɞɚɡɤɜɨɛɤɜ 
ɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ: 
 
ȹɡɞ ˊɞɚɡɩɜɡɛŬ  
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Ŭ x ................. Ŭ x Ŭɛ
ɛ 1 0 əŬɘ 

ɓ x ................. ɓ x ɓ ,ɜ
ɜ 1 0 ɛŮ 
ɛ ɜ 

 
ɗŬ ɚɏɛŮ ɧŰɘ ŮɑɜŬɘ ɑůŬ ɧŰŬɜ: 
 
Ŭ ɓ , Ŭ ɓ ,....., Ŭ ɓ0 0 1 1 ɜ ɜ 
əŬɘ  Ŭ Ŭ .... Ŭ 0ɜ 1 ɜ 2 ɛ 

 
ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ŰŬ ˊɞɚɡɩɜɡɛŬ 

0x 0x 2x x 14 3 2  əŬɘ 

2x x 12  ŮɑɜŬɘ 
ɑůŬ. Ⱥˊɑůɖɠ ŰŬ ˊɞɚɡɩɜɡɛŬ 

Ŭx ɓx ɔ2  əŬɘ 2x 3 ŮɑɜŬɘ ɑůŬ Ŭɜ 

əŬɘ ɛɧɜɞ Ŭɜ ɔ=3, ɓ=2 əŬɘ Ŭ=0. 
 
ɇŬ ˊɞɚɡɩɜɡɛŬ ŰŬ ůɡɛɓɞɚɑɕɞɡɛŮ 
ůɡɜɐɗɤɠ ɛŮ P(x), Q(x), əŰɚ. 
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ȰůŰɤ ŰɩɟŬ ɏɜŬ ˊɞɚɡɩɜɡɛɞ 
          

P(x) Ŭ x Ŭ x

......... Ŭ x Ŭ

ɜ ɜ 1
ɜ ɜ 1

1 0
 

Å ȷɜ ɧɚɞɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ Űɞɡ ŮɑɜŬɘ 
ɑůɞɘ ɛŮ ɛɖŭɏɜ, ŰɧŰŮ Űɞ Ʌ(x) ŮɑɜŬɘ ɑůɞ 
ɛŮ Űɞ ˊɞɚɡɩɜɡɛɞ 0 (ɛɖŭŮɜɘəɧ 
ˊɞɚɡɩɜɡɛɞ). 
Å ȷɜ ɧɛɤɠ ɏɜŬɠ Ŭˊɧ Űɞɡɠ 
ůɡɜŰŮɚŮůŰɏɠ Űɞɡ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɧɠ 
Ŭˊɧ Űɞ ɛɖŭɏɜ, ŰɧŰŮ Űɞ Ʌ(x) ˊŬɑɟɜŮɘ 
Űɖ ɛɞɟűɐ: 

 
Ŭ x Ŭ x

............. Ŭ x Ŭ ,

ə ə 1
ə ə 1

1 0
 ɛŮ Ŭ 0ə  

 
ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɞ Ŭɟɘɗɛɧɠ ə 
ɚɏɔŮŰŬɘ ɓŬɗɛɧɠ Űɞɡ ˊɞɚɡɤɜɨɛɞɡ 
Ʌ(x). ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ əɎɗŮ ůŰŬɗŮɟɧ 
əŬɘ ɛɖ ɛɖŭŮɜɘəɧ ˊɞɚɡɩɜɡɛɞ ɏɢŮɘ 
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ɓŬɗɛɧ 0. ũɘŬ Űɞ ɛɖŭŮɜɘəɧ 
ˊɞɚɡɩɜɡɛɞ ŭŮɜ ɞɟɑɕŮŰŬɘ ɓŬɗɛɧɠ. 
 
ȰŰůɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ 

ˊɞɚɡɩɜɡɛɞ P(x) 4x 3x 73  

ŮɑɜŬɘ 3ɞɡ ɓŬɗɛɞɨ, Ůɜɩ Űɞ Q(x) = 7 
ŮɑɜŬɘ ɛɖŭŮɜɘəɞɨ ɓŬɗɛɞɨ. 
 
ȷɟɘɗɛɖŰɘəɐ ɇɘɛɐ Ʉɞɚɡɤɜɨɛɞɡ 
 
ȰůŰɤ ɏɜŬ ˊɞɚɡɩɜɡɛɞ 

P(x) Ŭ x Ŭ x

............. Ŭ x Ŭ

ɜ ɜ 1
ɜ ɜ 1

1 0
 

 
ȷɜ ŬɜŰɘəŬŰŬůŰɐůɞɡɛŮ Űɞ x ɛŮ ɏɜŬ 
ɞɟɘůɛɏɜɞ ˊɟŬɔɛŬŰɘəɧ Ŭɟɘɗɛɧ ɟ, 
ŰɧŰŮ ɞ ˊɟŬɔɛŬŰɘəɧɠ Ŭɟɘɗɛɧɠ 

P(ɟ) Ŭ ɟ Ŭ ɟ

............ Ŭ ɟ Ŭ

ɜ ɜ 1
ɜ ɜ 1

1 0
 

010 / 129 



ˊɞɡ ˊɟɞəɨˊŰŮɘ ɚɏɔŮŰŬɘ ŬɟɘɗɛɖŰɘəɐ 
Űɘɛɐ ɐ ŬˊɚɎ Űɘɛɐ Űɞɡ ˊɞɚɡɤɜɨɛɞɡ 
ɔɘŬ x=ɟ. 
 
ȷɜ ŮɑɜŬɘ Ʌ(ɟ)=0, ŰɧŰŮ ɚɏɔŮŰŬɘ ɟɑɕŬ 
Űɞɡ ˊɞɚɡɤɜɨɛɞɡ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, 
ɖ  Űɘɛɐ Űɞɡ ˊɞɚɡɤɜɨɛɞɡ 

P(x) x 2x 4x 1,3 2  

ɔɘŬ x=1 ŮɑɜŬɘ 

P(1) 1 2 1 4 1 1 6,3 2  Ůɜɩ 

ɔɘŬ x 1 ŮɑɜŬɘ 

P( 1) ( 1) 2 ( 1) 4 ( 1) 1 03 2

ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɞ -1 ŮɑɜŬɘ ɟɑɕŬ Űɞɡ 
ˊɞɚɡɤɜɨɛɞɡ Ʌ(x). 
 
ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ: 
Å ɇɞ ůŰŬɗŮɟɧ ˊɞɚɡɩɜɡɛɞ c ɏɢŮɘ 
Űɘɛɐ c ɔɘŬ ɧɚŮɠ Űɘɠ Űɘɛɏɠ Űɞɡ x   əŬɘ 
Å ɇŬ ɑůŬ ˊɞɚɡɩɜɡɛŬ ɏɢɞɡɜ ɑůŮɠ 
Űɘɛɏɠ ɔɘŬ ɧɚŮɠ Űɘɠ Űɘɛɏɠ Űɞɡ x(*) 
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(*) ȷˊɞŭŮɘəɜɨŮŰŬɘ ɧŰɘ ɘůɢɨŮɘ əŬɘ Űɞ 
ŬɜŰɑůŰɟɞűɞ, ŭɖɚŬŭɐ ɧŰɘ: 
Å ȷɜ ɏɜŬ ˊɞɚɡɩɜɡɛɞ ɏɢŮɘ Űɘɛɐ c ɔɘŬ 
ɧɚŮɠ Űɘɠ Űɘɛɏɠ Űɞɡ ɢ, ŰɧŰŮ ŬɡŰɧ ŮɑɜŬɘ 
Űɞ ůŰŬɗŮɟɧ ˊɞɚɡɩɜɡɛɞ c əŬɘ 
Å ȷɜ ŭɡɞ ˊɞɚɡɩɜɡɛŬ ɏɢɞɡɜ ɑůŮɠ 
Űɘɛɏɠ ɔɘŬ ɧɚŮɠ Űɘɠ Űɘɛɏɠ Űɞɡ ɢ, ŰɧŰŮ 
ŰŬ ˊɞɚɡɩɜɡɛŬ ŬɡŰɎ ŮɑɜŬɘ ɑůŬ. 
 
ɄɟɎɝŮɘɠ ɛŮ ɄɞɚɡɩɜɡɛŬ 
 
ɀˊɞɟɞɨɛŮ ɜŬ ˊɟɞůɗɏůɞɡɛŮ, ɜŬ 
ŬűŬɘɟɏůɞɡɛŮ, ɐ ɜŬ 
ˊɞɚɚŬˊɚŬůɘɎůɞɡɛŮ ˊɞɚɡɩɜɡ- 
ɛŬ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɘɠ ɘŭɘɧŰɖŰŮɠ 
Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ Ŭɟɘɗɛɩɜ, ɧˊɤɠ 
űŬɑɜŮŰŬɘ ůŰŬ 
ŮˊɧɛŮɜŬ ˊŬɟŬŭŮɑɔɛŬŰŬ: 
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1. i) (x 2x 5x 7) (4x 5x 3)

x 2x 5x 7 4x 5x 3

(1 4)x (2 5)x 5x (7 3)

5x 3x 5x 10

[Ʉɞɚɡɩɜɡɛɞ 3 ɓŬɗɛɞɨ]

3 2 3 2

3 2 3 2

3 2

3 2

ɞɡ

 

ii) (2x x 1) ( 2x 2x 3)

2x x 1 2x 2x 3

x 2x 2

[Ʉɞɚɡɩɜɡɛɞ 2 ɓŬɗɛɞɨ]

3 2 3

3 2 3

2

ɞɡ

iii) (x 3x 1) ( x 3x 1)

x 3x 1 x 3x 1 0

[ɀɖŭŮɜɘəɧ Ʉɞɚɡɩɜɡɛɞ]

3 2 3 2

3 2 3 2
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2.(x 2x 5x 7) (4x 5x 3)

x 2x 5x 7 4x 5x 3

3x 7x 5x 4

3 2 3 2

3 2 3 2

3 2

 

3. (x 5x)(2x 3x)

x (2x 3x 1) 5x(2x 3x 1)

2x 3x x 10x 15x 5x

2x 10x 3x 14x 5x

[Ʉɞɚɡɩɜɡɛɞ 5 ɓŬɗɛɞɨ]

2 3

2 3 3

5 3 2 4 2

5 4 3 2

ɞɡ

 
ũɘŬ Űɞ ɓŬɗɛɧ Űɞɡ ŬɗɟɞɑůɛŬŰɞɠ əŬɘ 
Űɞɡ ɔɘɜɞɛɏɜɞɡ ŭɡɞ ˊɞɚɡɤɜɨɛɤɜ 
ŬˊɞŭŮɘəɜɨŮŰŬɘ ɧŰɘ: 
 
Å ȷɜ Űɞ ɎɗɟɞɘůɛŬ ŭɡɞ ɛɖ ɛɖŭŮɜɘəɩɜ 
ˊɞɚɡɤɜɨɛɤɜ ŮɑɜŬɘ ɛɖ ɛɖŭŮɜɘəɧ 
ˊɞɚɡɩɜɡɛɞ, 
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ŰɧŰŮ ɞ ɓŬɗɛɧɠ Űɞɡ ŮɑɜŬɘ ɑůɞɠ ɐ 
ɛɘəɟɧŰŮɟɞɠ Ŭˊɧ Űɞ ɛɏɔɘůŰɞ Űɤɜ 
ɓŬɗɛɩɜ Űɤɜ ŭɡɞ 
ˊɞɚɡɤɜɨɛɤɜ. 
 
Å Ƀ ɓŬɗɛɧɠ Űɞɡ ɔɘɜɞɛɏɜɞɡ ŭɡɞ ɛɖ 
ɛɖŭŮɜɘəɩɜ ˊɞɚɡɤɜɨɛɤɜ ŮɑɜŬɘ ɑůɞɠ 
ɛŮ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ ɓŬɗɛɩɜ Űɤɜ 
ˊɞɚɡɤɜɨɛɤɜ ŬɡŰɩɜ. 
 
ɄȷɅȷȹȺȽũɀȷɇȷ - ȺūȷɅɀɃũȺɆ 
 
1Á i) ɁŬ ɓɟŮɗɞɨɜ ɞɘ Űɘɛɏɠ Űɞɡ ɚ  
ɔɘŬ Űɘɠ ɞˊɞɑŮɠ Űɞ ˊɞɚɡɩɜɡɛɞ 

P(x) (ɚ 1)x (ɚ 3ɚ 2)x ɚ 12 3 2

 ŮɑɜŬɘ Űɞ ɛɖŭŮɜɘəɧ ˊɞɚɡɩɜɡɛɞ. 
ii) ɁŬ ɓɟŮɗɞɨɜ ɞɘ Űɘɛɏɠ Űɞɡ ɚ   
ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ŰŬ ˊɞɚɡɩɜɡɛŬ 

Q(x) ɚ x (ɚ 2)x 32 3 2  əŬɘ 

R(x) (5ɚ 6)x (ɚ 4)x ɚ 13 2 2  

ŮɑɜŬɘ ɑůŬ. 
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ȿɈɆȼ 
 
i) To Ʌ(x) ɗŬ ŮɑɜŬɘ Űɞ ɛɖŭŮɜɘəɧ 
ˊɞɚɡɩɜɡɛɞ, ɔɘŬ ŮəŮɑɜŮɠ Űɘɠ Űɘɛɏɠ 
Űɞɡ ɚ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ůɡɜŬɚɖɗŮɨɞɡɜ 
ɞɘ ŮɝɘůɩůŮɘɠ: 

ɚ 1 0,2  ɚ 3ɚ 2 02  əŬɘ ɚ 1 0 

 
ȼ əɞɘɜɐ ɚɨůɖ Űɤɜ ŮɝɘůɩůŮɤɜ 
ŬɡŰɩɜ ŮɑɜŬɘ ɖ ɚ = I. Ⱥˊɞɛɏɜɤɠ ɔɘŬ ɚ 
= I Űɞ ˊɞɚɡɩɜɡɛɞ Ʌ(x) ŮɑɜŬɘ Űɞ 
ɛɖŭŮɜɘəɧ ˊɞɚɡɩɜɡɛɞ. 
 
ii) ɇŬ Q(x) əŬɘ R(x) ɗŬ ŮɑɜŬɘ ɑůŬ ɔɘŬ 
ŮəŮɑɜŮɠ Űɘɠ Űɘɛɏɠ Űɞɡ ɚ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ 
ůɡɜŬɚɖɗŮɨɞɡɜ ɞɘ ŮɝɘůɩůŮɘɠ: 

ɚ 5ɚ 6,2  ɚ 2 ɚ 42  əŬɘ 

3 ɚ 1 
 
ȼ əɞɘɜɐ ɚɨůɖ Űɤɜ ŮɝɘůɩůŮɤɜ 
ŬɡŰɩɜ ŮɑɜŬɘ ɖ ɚ=2. Ⱥˊɞɛɏɜɤɠ ɔɘŬ 
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ɚ=2 ŰŬ ˊɞɚɡɩɜɡɛŬ Q(x)  əŬɘ R(x) 
ŮɑɜŬɘ ɑůŬ. 
 

2Á  ȷɜ P(x) x 3x Ŭ 1,2 2  , ɜŬ 

ɓɟŮɗɞɨɜ ɞɘ Űɘɛɏɠ Űɞɡ Ŭ  ɔɘŬ Űɘɠ 
ɞˊɞɑŮɠ  ɘůɢɨŮɘ P( 1) 1. 

 
ȿɈɆȼ 
 
ȰɢɞɡɛŮ P( 1) 1

( 1) 3( 1) Ŭ 1 1

Ŭ 4 0

Ŭ 2 ɐ Ŭ 2

2 2

2
 

Ⱥˊɞɛɏɜɤɠ ɞɘ ɕɖŰɞɨɛŮɜŮɠ Űɘɛɏɠ ŮɑɜŬɘ 
ɞɘ: 2, 2. 
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ȷɆȾȼɆȺȽɆ 
 
ȷ' ɃɀȷȹȷɆ 
 
1. ɄɞɘŮɠ Ŭˊɧ Űɘɠ ˊŬɟŬəɎŰɤ 
Ŭ́ɟŬůŰɎůŮɘɠ ŮɑɜŬɘ ˊɞɚɡɩɜɡɛŬ Űɞɡ 

x: 

i) 1 x3    

ii) Ŭ 3Ŭ x 3Ŭx x3 2 2 3 

iii) 
1

x
x

    

iv) x 2x 4x 1

1
4 3  

 
2. ȹɑɜɞɜŰŬɘ ŰŬ ˊɞɚɡɩɜɡɛŬ 

P(x) x 5x 22  əŬɘ 

Q(x) x 3x 1.3  ɁŬ ɓɟŮɗɞɨɜ ŰŬ 

ˊɞɚɡɩɜɡɛŬ: 
i) P(x) Q(x)   

ii) 2P(x) 3Q(x)  

018 / 131 



iii)  P(x) Q(x) iv) [P(x)]2 

 
3.  ɁŬ ɓɟŮɑŰŮ ɔɘŬ ˊɞɘŮɠ Űɘɛɏɠ Űɞɡ 

ɛ  ,  Űɞ ˊɞɚɡɩɜɡɛɞ  

 
P(x)

1
(4ɛ ɛ)x 4(ɛ )x 2ɛ 1

4

3 3 2    

 
ŮɑɜŬɘ Űɞ ɛɖŭŮɜɘəɧ ˊɞɚɡɩɜɡɛɞ. 
 
4. ɁŬ ɓɟŮɑŰŮ ɔɘŬ ˊɞɘŮɠ Űɘɛɏɠ Űɞɡ 
Ŭ  ŰŬ ˊɞɚɡɩɜɡɛŬ 

P(x) (Ŭ 3Ŭ)x x Ŭ2 3 2   

əŬɘ Q(x) 2x Ŭ x (Ŭ 1)x 13 2 2 3  

ŮɑɜŬɘ ɑůŬ. 
 
5. ɁŬ ŮɝŮŰɎůŮŰŮ ˊɞɘɞɘ Ŭˊɧ Űɞɡɠ 
Ŭɟɘɗɛɞɨɠ, ˊɞɡ ŭɑɜɞɜŰŬɘ ɛŮ ŰŬ 
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ˊŬɟŬəɎŰɤ ˊɞɚɡɩɜɡɛŬ, ŮɑɜŬɘ ɟɑɕŮɠ 
Űɞɡɠ. 

i) P(x) 2x 3x 2x 73 2    

x 1,   x=1 

ii) Q(x) x 14     

x 1,   x=1, x=3. 

 
6. ɁŬ ɓɟŮɑŰŮ ɔɘŬ ˊɞɘŮɠ Űɘɛɏɠ Űɞɡ  
k  Űɞ 2 ŮɑɜŬɘ ɟɑɕŬ Űɞɡ 
ˊɞɚɡɤɜɨɛɞɡ 

P(x) x kx 5x k.3 2  

 
7. ũɘŬ ˊɞɘŮɠ Űɘɛɏɠ Űɞɡ Ŭ R, ɖ Űɘɛɐ 
Űɞɡ ˊɞɚɡɤɜɨɛɞɡ 

P(x) 5x 3Ŭx Ŭ 22 2  ɔɘŬ x 1 

ŮɑɜŬɘ ɑůɖ ɛŮ 1. 

020 / 131-132 



ȸ' ɃɀȷȹȷɆ 
 
1. ɁŬ ɓɟŮɑŰŮ Űɞɡɠ ˊɟŬɔɛŬŰɘəɞɨɠ 
Ŭɟɘɗɛɞɨɠ Ŭ, ɓ, ɔ, ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ 
Űɞ ˊɞɚɡɩɜɡɛɞ 

f(x) 3x 7x 52  ˊŬɑɟɜŮɘ Űɖ ɛɞɟűɐ 
f(x) Ŭx(x 1) ɓx ɔ 

 
2. ɁŬ ɓɟŮɑŰŮ Űɞɡɠ ˊɟŬɔɛŬŰɘəɞɨɠ 
Ŭɟɘɗɛɞɨɠ Ŭ, ɓ, ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ Űɞ 
ˊɞɚɡɩɜɡɛɞ 

P(x) 3x Ŭx ɓx 63 2  ɏɢŮɘ ɟɑɕŮɠ 

Űɞ ð2 əŬɘ Űɞ 3. 
 
3. ɁŬ ɓɟŮɑŰŮ Űɞɡɠ ˊɟŬɔɛŬŰɘəɞɨɠ 
Ŭɟɘɗɛɞɨɠ ɚ əŬɘ ɛ, ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ 
Űɞ ˊɞɚɡɩɜɡɛɞ 

P(x) 2x ɚx ɛx 63 2  ɏɢŮɘ ɟɑɕŬ Űɞ 

1 əŬɘ ɘůɢɨŮɘ P( 2) 12. 
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4. ɁŬ ɓɟŮɑŰŮ Űɞ ɓŬɗɛɧ Űɞɡ 
ˊɞɚɡɤɜɨɛɞɡ 

P(x) (9ɚ 4ɚ)x (9ɚ 4)x 3ɚ 23 3 2

 
ɔɘŬ Űɘɠ ŭɘɎűɞɟŮɠ Űɘɛɏɠ Űɞɡ ɚ . 
 
5. ɁŬ ɓɟŮɑŰŮ ˊɞɚɡɩɜɡɛɞ Ʌ(x), ɔɘŬ Űɞ 
ɞˊɞɑɞ ɘůɢɨŮɘ 

(2x 1)P(x) 2x 9x 3x 1.3 2  
 

 
 

4.2  ȹȽȷȽɅȺɆȼ ɄɃȿɈɋɁɈɀɋɁ 

 
ȷɚɔɞɟɘɗɛɘəɐ ŭɘŬɑɟŮůɖ 
 
ũɜɤɟɑɕɞɡɛŮ Ŭˊɧ Űɞ ũɡɛɜɎůɘɞ Űɖɜ 
ɏɜɜɞɘŬ Űɖɠ ȺɡəɚŮɑŭŮɘŬɠ ɐ 
Ŭɚɔɞɟɘɗɛɘəɐɠ ŭɘŬɑɟŮůɖɠ ɛŮŰŬɝɨ 
ɗŮŰɘəɩɜ ŬəŮɟŬɑɤɜ Ŭɟɘɗɛɩɜ.  
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ɆɡɔəŮəɟɘɛɏɜŬ ɔɜɤɟɑɕɞɡɛŮ ɧŰɘ: 
 
ũɘŬ əɎɗŮ ɕŮɨɔɞɠ űɡůɘəɩɜ Ŭɟɘɗɛɩɜ 
ȹ əŬɘ ŭ ɛŮ ŭ 0, ɡˊɎɟɢɞɡɜ ŭɨɞ 
ɛɞɜŬŭɘəɞɑ űɡůɘəɞɑ Ŭɟɘɗɛɞɑ ˊ əŬɘ ɡ, 
ŰɏŰɞɘɞɘ ɩůŰŮ ȹ=ŭˊ+ɡ, 0 ɡ ŭ (1) 
 
ȼ ɘůɧŰɖŰŬ ŬɡŰɐ ŮɑɜŬɘ ɔɜɤůŰɐ ɤɠ 
ŰŬɡŰɧŰɖŰŬ Űɖɠ ȺɡəɚŮɑŭŮɘŬɠ 
ŭɘŬɑɟŮůɖɠ. Ƀ ȹ ɚɏɔŮŰŬɘ ŭɘŬɘɟŮŰɏɞɠ, ɞ 
ŭ ŭɘŬɘɟɏŰɖɠ, ɞ ˊ ˊɖɚɑəɞ əŬɘ ɞ ɡ 
ɡˊɧɚɞɘˊɞ Űɖɠ ŭɘŬɑɟŮůɖɠ. 
 
ȼ ɏɜɜɞɘŬ Űɖɠ ŭɘŬɑɟŮůɖɠ Űɤɜ 
ˊɞɚɡɤɜɨɛɤɜ ŮɑɜŬɘ ŬɜɎɚɞɔɖ ɛŮ Űɖɜ 
ȺɡəɚŮɑŭŮɘŬ ŭɘŬɑɟŮůɖ ˊɞɡ 
ŬɜŬűɏɟŬɛŮ ˊŬɟŬˊɎɜɤ.  
ɆɡɔəŮəɟɘɛɏɜŬ ɘůɢɨŮɘ: 
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ȳˊɤɠ əŬɘ ůŰɖ ŭɘŬɑɟŮůɖ ɛŮŰŬɝɨ 
űɡůɘəɩɜ Ŭɟɘɗɛɩɜ Űɞ ȹ(x) ɚɏɔŮŰŬɘ 
ŭɘŬɘɟŮŰɏɞɠ, Űɞ ŭ(x) ŭɘŬɘɟɏŰɖɠ, Űɞ ˊ(x) 
ˊɖɚɑəɞ əŬɘ Űɞ ɡ(x) ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ. 
 
ũɘŬ ɜŬ ˊɟɞůŭɘɞɟɑůɞɡɛŮ Űɞ ˊɖɚɑəɞ 
ˊ(x) əŬɘ Űɞ ɡˊɧɚɞɘˊɞ ɡ(x) Űɖɠ 
ŭɘŬɑɟŮůɖɠ 

ŪȺɋɅȼɀȷ (ɇŬɡŰɧŰɖŰŬ Űɖɠ 
ŭɘŬɑɟŮůɖɠ) ũɘŬ əɎɗŮ ɕŮɨɔɞɠ 
ˊɞɚɡɤɜɨɛɤɜ ȹ(x) əŬɘ ŭ(x) ɛŮ 
ŭ(x) 0ɡˊɎɟɢɞɡɜ ŭɡɞ ɛɞɜŬŭɘəɎ 

ˊɞɚɡɩɜɡɛŬ ˊ(x) əŬɘ ɡ(x), ŰɏŰɞɘŬ 
ɩůŰŮ: 
                                      
ȹ(x) ŭ(x)ˊ(x) ɡ(x),    (2)                            

 
ɧˊɞɡ Űɞ ɡ(x) ɐ ŮɑɜŬɘ Űɞ ɛɖŭŮɜɘəɧ 
ˊɞɚɡɩɜɡɛɞ ɐ ɏɢŮɘ ɓŬɗɛɧ 
ɛɘəɟɧŰŮɟɞ Ŭˊɧ Űɞ ɓŬɗɛɧ Űɞɡ ŭ(x). 
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Ůɜɧɠ ˊɞɚɡɤɜɨɛɞɡ ȹ(x) ɛŮ ɏɜŬ 
ˊɞɚɡɩɜɡɛɞ ŭ(x), ŬəɞɚɞɡɗɞɨɛŮ ɛɘŬ 
ŭɘŬŭɘəŬůɑŬ, ŬɜɎɚɞɔɖ ɛŮ ŮəŮɑɜɖ Űɖɠ 
ŭɘŬɑɟŮůɖɠ Űɤɜ ɗŮŰɘəɩɜ ŬəŮɟŬɑɤɜ. 
ɆŰɞ ˊŬɟɎŭŮɘɔɛŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ 
ˊŮɟɘɔɟɎűŮŰŬɘ ɓɐɛŬ ˊɟɞɠ ɓɐɛŬ ɖ 
ŭɘŬŭɘəŬůɑŬ Űɖɠ ŭɘŬɑɟŮůɖɠ Űɞɡ 

ˊɞɚɡɤɜɨɛɞɡ x 5x 2x 13 2  ɛŮ Űɞ 
ɞ́ɚɡɩɜɡɛɞ x 3. 

 
1. ȾɎɜɞɡɛŮ Űɞ ůɢɐɛŬ Űɖɠ ŭɘŬɑɟŮůɖɠ 
əŬɘ ɔɟɎ-  
űɞɡɛŮ ŰŬ ŭɡɞ ˊɞɚɡɩɜɡɛŬ. 
 

x 3
x 5x 2x 13 2  

2. ȸɟɑůəɞɡɛŮ Űɞɜ ˊɟɩŰɞ ɧɟɞ x2 
Űɞɡ ˊɖɚɑəɞɡ 

ŭɘŬɘɟɩɜŰŬɠ Űɞɜ ˊɟɩŰɞ ɧɟɞ x3 Űɞɡ 
ŭɘŬɘɟŮŰɏɞɡ 
ɛŮ Űɞɜ ˊɟɩŰɞ ɧɟɞ x Űɞɡ ŭɘŬɘɟɏŰɖ. 
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x 3

x 5x 2x 1
x

3 2
2

 

3. ɄɞɚɚŬˊɚŬůɘɎɕɞɡɛŮ Űɞ x2 ɛŮ 

x 3əŬɘ Űɞ ɔɘɜɧɛŮɜɞ x 3x3 2 Űɞ 
ŬűŬɘɟɞɨɛŮ Ŭˊɧ Űɞ ŭɘŬɘɟŮŰɏɞ.  
 
ȸɟɑůəɞɡɛŮ ɏŰůɘ Űɞ ˊɟɩŰɞ ɛŮɟɘəɧ 

ɡˊɧɚɞɘˊɞ 2x 2x 1.2  
 
 

x 5x 2x 1

x 3x

2x 2x 1

3 2

3 2

2

x 3

x2
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4. ȺˊŬɜŬɚŬɛɓɎɜɞɡɛŮ ŰŬ ɓɐɛŬŰŬ 2 
əŬɘ 3 ɛŮ ɜɏɞ ŭɘŬɘɟŮŰɏɞ Űɞ 

2x 2x 1.2  ȸɟɑůəɞɡɛŮ ɏŰůɘ Űɞ 
ŭŮɨŰŮɟɞ ɛŮɟɘəɧ ɡˊɧɚɞɘˊɞ 4x 1. 
 

x 5x 2x 1

x 3x

2x 2x 1

2x 6x

4x 1

3 2

3 2

2

2
x 3

x 2x2
 

 
5. ɇɏɚɞɠ ŮˊŬɜŬɚŬɛɓɎɜɞɡɛŮ ŰŬ 
ɓɐɛŬŰŬ 2 əŬɘ 3 ɛŮ ɜɏɞ ŭɘŬɘɟŮŰɏɞ Űɞ 

4x 1.ȸɟɑůəɞɡɛŮ ɏŰůɘ Űɞ ŰŮɚɘəɧ 
ɡˊɧɚɞɘˊɞ 13 əŬɘ Űɞ ˊɖɚɑəɞ 

x 2x 4.2  
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x 5x 2x 1

x 3x

2x 2x 1

2x 6x

4x 1

4x 12

13

3 2

3 2

2

2

x 3

x 2x 42
 

 
ɄŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɘůɢɨŮɘ ɖ ɘůɧŰɖŰŬ: 

x 5x 2x 1

(x 3) (x 2x 4) ( 13)

3 2

2
 

(ŭɘŬɘɟŮŰɏɞɠ) = (ŭɘŬɘɟɏŰɖɠ) Ā (ˊɖɚɑəɞ) 
+ (ɡˊɧɚɞɘˊɞ) 
 
ˊɞɡ ŮəűɟɎɕŮɘ Űɖɜ ŰŬɡŰɧŰɖŰŬ Űɖɠ 
ŭɘŬɑɟŮůɖɠ. 
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ȷɜ ŬəɞɚɞɡɗɐůɞɡɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ 
ŭɘŬŭɘəŬůɑŬ ɔɘŬ ŰŬ ˊɞɚɡɩɜɡɛŬ 

4x x 3x 14 2  

əŬɘ 2x x,2  ɏɢɞɡɛŮ:  

4x 0x x 3x 1

4x 2x

2x x 3x 1

2x x

2x 3x 1

2x x

4x 1

4 3 2

4 3

3 2

3 2

2

2

2x x

2x x 1

2

2
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ɄŬɟŬŰɖɟɐůŰŮ ɧŰɘ ůɡɛˊɚɖɟɩůŬɛŮ 

Űɖ ŭɨɜŬɛɖ x3 ɛŮ ůɡɜŰŮɚŮůŰɐ Űɞ 
ɛɖŭɏɜ. 
 
Ƀɛɞɑɤɠ ɔɘŬ ŰŬ ˊɞɚɡɩɜɡɛŬ 

2x 2x x 13 2  əŬɘ 2x 12  ɏɢɞɡɛŮ 

2x 2x x 1

2x x

2x 1

2x 1

0

3 2

3

2

2

2x 1

x 1

2
 

 
ɄŬɟŬŰɖɟɐůŰŮ ɧŰɘ ůŰŬ ˊŬɟŬˊɎɜɤ 
ˊŬɟŬŭŮɑɔɛŬŰŬ ɖ ŭɘŬɑɟŮůɖ ŰŮɚŮɘɩɜŮɘ, 
ɧŰŬɜ Űɞ 
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ɡˊɧɚɞɘˊɞ ɔɑɜŮɘ ɛɖŭɏɜ ɐ ɞ ɓŬɗɛɧɠ 
Űɞɡ ɔɑɜŮɘ ɛɘəɟɧŰŮɟɞɠ Ŭˊɧ Űɞ ɓŬɗɛɧ 
Űɞɡ ŭɘŬɘɟɏŰɖ. 
 
ɆŰɞ ŰŮɚŮɡŰŬɑɞ ˊŬɟɎŭŮɘɔɛŬ 
ɓɚɏˊɞɡɛŮ ɧŰɘ Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ ŮɑɜŬɘ 0, 
 
ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɚɏɛŮ ɧŰɘ ɖ 
ŭɘŬɑɟŮůɖ ŮɑɜŬɘ ŰɏɚŮɘŬ. 
 
ũŮɜɘəɎ, Ŭɜ ůŮ ɛɘŬ ŭɘŬɑɟŮůɖ ŮɑɜŬɘ ɡ(x) 
= 0, ŰɧŰŮ ɖ ŭɘŬɑɟŮůɖ ɚɏɔŮŰŬɘ ŰɏɚŮɘŬ 
əŬɘ ɖ ŰŬɡŰɧŰɖŰŬ Űɖɠ ŭɘŬɑɟŮůɖɠ 
ɔɟɎűŮŰŬɘ 
  ȹ(x) ŭ(x) ˊ(x) 

 
ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɚɏɛŮ ɧŰɘ Űɞ 
ŭ(x) ŭɘŬɘɟŮɑ Űɞ ȹ(x) ɐ ɧŰɘ Űɞ ŭ(x) 
ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ Űɞɡ ȹ(x) ɐ ɧŰɘ Űɞ 
ȹ(x) ŭɘŬɘɟŮɑŰŬɘ ɛŮ Űɞ ŭ(x) ɐ Ŭəɧɛɖ 
ɧŰɘ Űɞ ŭ(x) ŮɑɜŬɘ 
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ŭɘŬɘɟɏŰɖɠ Űɞɡ ȹ(x). ȰŰůɘ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ Űɞ 2x 12  ŮɑɜŬɘ 
ˊŬɟɎɔɞɜŰŬɠ ɐ ŭɘŬɘɟɏŰɖɠ Űɞɡ 

2x 2x x 1.3 2  
 
ȹɘŬɑɟŮůɖ ˊɞɚɡɤɜɨɛɞɡ ɛŮ  xðɟ. 
 
ȼ ŰŬɡŰɧŰɖŰŬ Űɖɠ ŭɘŬɑɟŮůɖɠ Űɞɡ 
ˊɞɚɡɤɜɨɛɞɡ Ʌ(x) ɛŮ Űɞ ˊɞɚɡɩɜɡɛɞ 
x ɟ ɔɟɎűŮŰŬɘ. 

 
P(x) (x ɟ)ˊ(x) ɡ(x) 

 
ȺˊŮɘŭɐ ɞ ŭɘŬɘɟɏŰɖɠ x ɟ ŮɑɜŬɘ 

ˊɟɩŰɞɡ ɓŬɗɛɞɨ, Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ ɗŬ ŮɑɜŬɘ ɏɜŬ ůŰŬɗŮɟɧ 
ˊɞɚɡɩɜɡɛɞ ɡ. ȰŰůɘ ɏɢɞɡɛŮ: 
  P(x) (x ɟ)ˊ(x) ɡ 

əŬɘ, Ŭɜ ɗɏůɞɡɛŮ x=ɟ, ˊŬɑɟɜɞɡɛŮ 
  P(ɟ) (ɟ ɟ)ˊ(ɟ) ɡ 0 ɡ ɡ 

Ⱥˊɞɛɏɜɤɠ 
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 P(x) (x ɟ)ˊ(x) P(ɟ)  

 
ȷˊɞŭŮɑɝŬɛŮ ɚɞɘˊɧɜ ɧŰɘ: 
 
 
 
 
 
 
 
ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ Űɞɡ 

P(x) x 3x 13x 153 2  ɛŮ Űɞ  

x 2 ŮɑɜŬɘ 

ɡ P(2) 2 3 2 13 2 15 21,3 2

Ůɜɩ ɛŮ Űɞ x+1  ˊɞɡ ɔɟɎűŮŰŬɘ  
x ( 1), ŮɑɜŬɘ 

ɡ P( 1) ( 1) 3 ( 1) 13 ( 1) 15 0.3 2

 
ɄŬɟŬŰɖɟɞɨɛŮ ɧŰɘ: 

ŪȺɋɅȼɀȷ ɇɞ ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ Ůɜɧɠ ˊɞɚɡɤɜɨɛɞɡ Ʌ(x) 
ɛŮ Űɞ x ɟ ŮɑɜŬɘ ɑůɞ ɛŮ Űɖɜ Űɘɛɐ Űɞɡ 
ˊɞɚɡɤɜɨɛɞɡ ɔɘŬ x=ɟ. ȺɑɜŬɘ 

ŭɖɚŬŭɐ ɡ Ʌ(ɟ) 
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Å P( 1) 0, ŭɖɚŬŭɐ ɧŰɘ Űɞ 1 ŮɑɜŬɘ 

ɟɑɕŬ Űɞɡ Ʌ(x) əŬɘ 
Å P(x) (x 1)ˊ(x) 0 (x 1)ˊ(x), 

ŭɖɚŬŭɐ ɧŰɘ Űɞ x+1 ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ 
Űɞɡ Ʌ(x). 
 
ũŮɜɘəɎ ɘůɢɨŮɘ Űɞ ˊŬɟŬəɎŰɤ 
ɗŮɩɟɖɛŬ: 
 
 
 
 
 
 
 
ȷɄɃȹȺȽɂȼ 
 
ȰůŰɤ ɧŰɘ Űɞ x ɟ ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ 

Űɞɡ Ʌ(x). ɇɧŰŮ 
  P(x) (x ɟ)ˊ(x) 

ȷˊɧ Űɖɜ ɘůɧŰɖŰŬ ŬɡŰɐ ɔɘŬ x = ɟ 
ˊŬɑɟɜɞɡɛŮ 

ŪȺɋɅȼɀȷ ȰɜŬ ˊɞɚɡɩɜɡɛɞ Ʌ(x) 
ɏɢŮɘ ˊŬɟɎɔɞɜŰŬ Űɞ x ɟ Ŭɜ əŬɘ 

ɛɧɜɞ Ŭɜ Űɞ ɟ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ 
Ʌ(x), ŭɖɚŬŭɐ Ŭɜ əŬɘ ɛɧɜɞ Ŭɜ 

                     Ʌ(ɟ) = 0. 
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  P(ɟ) (ɟ ɟ)ˊ(ɟ) 0, 

ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ Űɞ ɟ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ 
Ʌ(x). 
 
ȷɜŰɘůŰɟɧűɤɠ: Ȱ ů Ű ɤ ɧŰɘ Űɞ ɟ ŮɑɜŬɘ 
ɟɑɕŬ Űɞɡ Ʌ(x), ŭɖɚŬŭɐ ɘůɢɨŮɘ Ʌ(ɟ) = 
0.  
 
ɇɧŰŮ Ŭˊɧ Űɖ ůɢɏůɖ 
  P(x) (x ɟ)ˊ(x) P(ɟ) 

ɄŬɑɟɜɞɡɛŮ 
  P(x) (x ɟ)ˊ(x), 

ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ Űɞ x ɟ ŮɑɜŬɘ 

ˊŬɟɎɔɞɜŰŬɠ Űɞɡ Ʌ(x). 
 
ɄȷɅȷȹȺȽũɀȷɇȷ - ȺūȷɅɀɃũȺɆ 
1o  ɁŬ ŮɝŮŰŬůŰŮɑ Ŭɜ ŰŬ ˊɞɚɡɩɜɡɛŬ 
x+2 əŬɘ x 1ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŮɠ Űɞɡ 

ˊɞɚɡɤɜɨɛɞɡ P(x) x x x 2.3 2  

ȿɈɆȼ 
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   ɇɞ x+2 ɔɟɎűŮŰŬɘ x ( 2). ȺˊŮɘŭɐ 

P( 2) ( 2) ( 2) ( 2) 2 0,3 2  Űɞ 

2 
ŮɑɜŬɘ ɟɑɕŬ Űɞɡ Ʌ(x). Ⱥˊɞɛɏɜɤɠ, 
ůɨɛűɤɜŬ ɛŮ Űɞ ˊŬɟŬˊɎɜɤ 
ɗŮɩɟɖɛŬ, Űɞ x+2 ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ 
Űɞɡ Ʌ(x).  

ȺˊŮɘŭɐ P(1) 1 1 1 2 3 0,3 2  

Űɞ 1 ŭŮɜ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ Ʌ(x). 
Ⱥˊɞɛɏɜɤɠ Űɞ x 1ŭŮɜ ŮɑɜŬɘ 
ˊŬɟɎɔɞɜŰŬɠ Űɞɡ Ʌ(x). 
 
2o  ũɘŬ ˊɞɘŮɠ Űɘɛɏɠ Űɞɡ ɚ  : 
i) ɇɞ ɡˊɧɚɞɘˊɞ Űɖɠ ŭɘŬɑɟŮůɖɠ Űɞɡ 

P(x) x 3x 3x 13 2  ɛŮ Űɞ x+ɚ 

ŮɑɜŬɘ Űɞ ɛɖŭɏɜ.  
ii) ɇɞ ɡˊɧɚɞɘˊɞ Űɖɠ ŭɘŬɑɟŮůɖɠ Űɞɡ 

Q(x) ɚ x 3ɚx 32 4 2  ɛŮ Űɞ 

x 1ŮɑɜŬɘ Űɞ 1. 
ȿɈɆȼ 
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i) ȺˊŮɘŭɐ x ɚ x ( ɚ), Űɞ 

ɡˊɧɚɞɘˊɞ Űɖɠ ŭɘŬɑɟŮůɖɠ Űɞɡ Ʌ(x) ɛŮ 
Űɞ x+ɚ ŮɑɜŬɘ 
ɡ P( ɚ). Ⱥˊɞɛɏɜɤɠ, ɔɘŬ ɜŬ ŮɑɜŬɘ ɡ 

= 0 ŬɟəŮɑ: 
   

P( ɚ) 0 ( ɚ) 3( ɚ) 3( ɚ) 1 0

ɚ 3ɚ 3ɚ 1 0

ɚ 3ɚ 3ɚ 1 0

(ɚ 1) 0

ɚ 1

3 2

3 2

3 2

3

 

 
ii) ɇɞ ɡˊɧɚɞɘˊɞ Űɖɠ ŭɘŬɑɟŮůɖɠ Űɞɡ 
Q(x) ɛŮ Űɞ x 1 ŮɑɜŬɘ ɡ = Q(1).  
 
Ⱥˊɞɛɏɜɤɠ, ɔɘŬ ɜŬ ŮɑɜŬɘ ɡ = 1 ŬɟəŮɑ: 
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Q(1) 1 ɚ 1 3ɚ1 3 1

ɚ 3ɚ 4 0

ɚ 1 ɐ ɚ 4

2 4 2

2  

 
ɆɢɐɛŬ Horner (ɉɧɟɜŮɟ) 
 
ȰůŰɤ ɧŰɘ ɗɏɚɞɡɛŮ ɜŬ ɓɟɞɨɛŮ Űɞ 
ˊɖɚɑəɞ əŬɘ Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ Ůɜɧɠ ˊɞɚɡɤɜɨɛɞɡ, ˊ.ɢ. 

Űɞɡ P(x) 3x 8x 7x 2,3 2  ɛŮ ɏɜŬ 

ˊɞɚɡɩɜɡɛɞ Űɖɠ ɛɞɟűɐɠ x ɟ. 

 
ȼ ȺɡəɚŮɑŭŮɘŬ ŭɘŬɑɟŮůɖ Űɞɡ Ʌ(x) ɛŮ 
Űɞ x ɟ ŮɑɜŬɘ ɖ Ŭəɧɚɞɡɗɖ: 
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ȼ ˊŬɟŬˊɎɜɤ ŭɘŬɑɟŮůɖ ɛˊɞɟŮɑ ɜŬ ˊŬɟɞɡůɘŬůɗŮɑ 
ŮˊɞˊŰɘəɎ ɛŮ Űɞɜ Ŭəɧɚɞɡɗɞ ˊɑɜŬəŬ ˊɞɡ ŮɑɜŬɘ ɔɜɤůŰɧɠ 
ɤɠ ůɢɐɛŬ Űɞɡ Horner 
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ũɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ˊɑɜŬəŬ ŬɡŰɞɨ ŮɟɔŬɕɧɛŬůŰŮ ɤɠ 
Ůɝɐɠ: 
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ð ɆŰɖɜ  ˊɟɩŰɖ ɔɟŬɛɛɐ ɔɟɎűɞɡɛŮ 
Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ Űɞɡ ˊɞɚɡɤɜɨɛɞɡ 
Ʌ(x) əŬɘ ůŰɖɜ ˊɟɩŰɖ ɗɏůɖ Űɖɠ 
ŰɟɑŰɖɠ ɔɟŬɛɛɐɠ Űɞɜ ˊɟɩŰɞ 
ůɡɜŰŮɚŮůŰɐ Űɞɡ Ʌ(x). 
ɆŰɖ ůɡɜɏɢŮɘŬ ɞ ˊɑɜŬəŬɠ 
ůɡɛˊɚɖɟɩɜŮŰŬɘ ɤɠ Ůɝɐɠ: 
ð ȾɎɗŮ ůŰɞɘɢŮɑɞ Űɖɠ ŭŮɨŰŮɟɖɠ 
ɔɟŬɛɛɐɠ ˊɟɞəɨˊŰŮɘ ɛŮ 
ˊɞɚɚŬˊɚŬůɘŬůɛɧ Űɞɡ Ŭɛɏůɤɠ 
ˊɟɞɖɔɞɨɛŮɜɞɡ ůŰɞɘɢŮɑɞɡ Űɖɠ ŰɟɑŰɖɠ 
ɔɟŬɛɛɐɠ Ůˊɑ ɟ. 
ð ȾɎɗŮ Ɏɚɚɞ ůŰɞɘɢŮɑɞ Űɖɠ ŰɟɑŰɖɠ 
ɔɟŬɛɛɐɠ ˊɟɞəɨˊŰŮɘ ɤɠ ɎɗɟɞɘůɛŬ 
Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ 
ˊɟɩŰɖɠ əŬɘ ŭŮɨŰŮɟɖɠ ɔɟŬɛɛɐɠ. 
 
ɇɞ ŰŮɚŮɡŰŬɑɞ ůŰɞɘɢŮɑɞ Űɖɠ ŰɟɑŰɖɠ 
ɔɟŬɛɛɐɠ ŮɑɜŬɘ Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ 
Űɞɡ Ʌ(x) ɛŮ Űɞ (xðɟ), ŭɖɚŬŭɐ ɖ Űɘɛɐ 
Űɞɡ ˊɞɚɡɤɜɨɛɞɡ Ʌ(x) ɔɘŬ x = ɟ. ɇŬ 
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ɎɚɚŬ ůŰɞɘɢŮɑŬ Űɖɠ ŰɟɑŰɖɠ ɔɟŬɛɛɐɠ 
ŮɑɜŬɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ Űɞɡ ˊɖɚɑəɞɡ 
Űɖɠ ŭɘŬɑɟŮůɖɠ. 
 
ȷɠ ŮɟɔŬůɗɞɨɛŮ ŰɩɟŬ ɛŮ Űɞ ůɢɐɛŬ 
Horner ɔɘŬ ɜŬ ɓɟɞɨɛŮ Űɞ ˊɖɚɑəɞ əŬɘ 
Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ ŭɘŬɑɟŮůɖɠ 

ŰɞɡP(x) 3x 3x 6x 135 4  ɛŮ Űɞ 

x 2. 
 

 
 
 
 

ɆɡɛˊɚɖɟɩůŬɛŮ ɛŮ 0 Űɞɡɠ

ůɡɜŰŮɚŮůŰɏɠ Űɤɜ ŭɡɜɎɛŮɤɜ

Űɞɡ x ́ ɞɡ ŭŮɜ ɡˊɎɟɢɞɡɜ.

 

 
Ⱥˊɞɛɏɜɤɠ Űɞ ˊɖɚɑəɞ Űɖɠ ŭɘŬɑɟŮůɖɠ 
ŮɑɜŬɘ 

3 3 0 0 6 -13 ɟ=2 
  18 36 72 156 
3 9 18 36 78 143 
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ˊ(x) 3x 9x 18x 36x 784 3 2  

əŬɘ Űɞ ɡˊɧɚɞɘˊɞ ɡ = Ʌ(2) = 143 
 
Ɇɢɧɚɘɞ: ɆŰɞ ˊŬɟŬˊɎɜɤ 
Ŭ́ɟɎŭŮɘɔɛŬ, Ŭɜ ŬɜŰɑ ɔɘŬ Űɞ ůɢɐɛŬ 
Horner ŮəŰŮɚɏůɞɡɛŮ Űɖ 
ŭɘŬɑɟŮůɖ, ɗŬ ŭɘŬˊɘůŰɩůɞɡɛŮ ɧŰɘ ɞɘ 
ˊɟɎɝŮɘɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ŮɑɜŬɘ 
ŬɟəŮŰɎ ˊɘɞ ŮˊɑˊɞɜŮɠ. ɇɞ ɑŭɘɞ ɗŬ 
ůɡɛɓŮɑ, Ŭɜ ŭɞəɘɛɎůɞɡɛŮ ɜŬ 
ɡˊɞɚɞɔɑůɞɡɛŮ Űɞ Ʌ(2) ɗɏŰɞɜŰŬɠ 
ɧˊɞɡ x Űɞ 2. ɇɞ ůɢɐɛŬ Horner ŮɑɜŬɘ 
ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɞ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ 
ɧˊɞɡ Űɞ ɟ ɐ ɞ ɓŬɗɛɧɠ Űɞɡ Ʌ(x) ŮɑɜŬɘ 
ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, 
Űɧůɞ ůŰɘɠ ŭɘŬɘɟɏůŮɘɠ ɛŮ Űɞ x ɟɧůɞ 

əŬɘ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ Űɘɛɐɠ 
Ʌ(ɟ), ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ 
ůɡɜɐɗɤɠ Űɞ ůɢɐɛŬ Horner. 
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ɄȷɅȷȹȺȽũɀȷɇȷ 
1o ɁŬ ɓɟŮɗŮɑ Űɞ ˊɖɚɑəɞ əŬɘ Űɞ 
ɡˊɧɚɞɘˊɞ Űɖɠ ŭɘŬɑɟŮůɖɠ 

(4x 8Ŭx 4Ŭ ):(x Ŭ)2 2  

 
ȿɈɆȼ 
 
ɇɞ ůɢɐɛŬ Horner ɛŮ ŭɘŬɘɟŮŰɏɞ Űɞ 

4x 8Ŭx 4Ŭ2 2əŬɘ ŭɘŬɘɟɏŰɖ Űɞ x Ŭ 
ŭɑɜŮɘ: 
                      

 
 
ȯɟŬ ˊ(x) = 4xð4Ŭ əŬɘ ɡ(x) = 0 
 
2o ȷɜ ɜ ŮɑɜŬɘ ɏɜŬɠ ɗŮŰɘəɧɠ ŬəɏɟŬɘɞɠ, 
ɜŬ ŬˊɞŭŮɘɢɗŮɑ ɖ ŰŬɡŰɧŰɖŰŬ: 

044 / 138 



 

(x Ŭ )

(x Ŭ)(x x Ŭ

x Ŭ ...... Ŭ )

ɜ ɜ

ɜ 1 ɜ 2

ɜ 3 2 ɜ 1

 

 
ȷɄɃȹȺȽɂȼ 
 
ɇɞ ůɢɐɛŬ Horner ɛŮ ŭɘŬɘɟŮŰɏɞ Űɞ 

x Ŭɜ ɜ əŬɘ ŭɘŬɘɟɏŰɖ Űɞ x ŬŭɑɜŮɘ 
                     
 
 
 
 

Ⱥˊɞɛɏɜɤɠ Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ 

ŭɘŬɑɟŮůɖɠ (x Ŭ ):(x Ŭ)ɜ ɜ  ŮɑɜŬɘ 

ɛɖŭɏɜ, Ůɜɩ Űɞ ˊɖɚɑəɞ ŮɑɜŬɘ Űɞ 
ˊɞɚɡɩɜɡɛɞ 

1 0 0 é 0 
Ŭɜ 
ɟ=Ŭ 

 Ŭ Ŭ2 é 
Ŭɜ 1 Ŭɜ 

1 Ŭ Ŭ2 ... 
Ŭɜ 1 0 
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ˊ(x) x Ŭx Ŭ x

...... Ŭ

ɜ 1 ɜ 2 2 ɜ 3

ɜ 1
 

 
ɇɏɚɞɠ, Ŭˊɧ Űɖɜ ŰŬɡŰɧŰɖŰŬ Űɖɠ 
ŭɘŬɑɟŮůɖɠ ˊɟɞəɨˊŰŮɘ ɧŰɘ:  

x Ŭ (x Ŭ)ˊ(x) 0ɜ ɜ ɐ 

  

x Ŭ (x Ŭ)(x

x Ŭ x Ŭ

...... Ŭ )

ɜ ɜ ɜ 1

ɜ 2 ɜ 3 2

ɜ 1

 

 
3o ɁŬ ŮɝŮŰŬůŰŮɑ ɔɘŬ ˊɞɘŮɠ Űɘɛɏɠ Űɞɡ 
űɡůɘəɞɨ Ŭɟɘɗɛɞɨ ɜ Űɞ x+Ŭ ŮɑɜŬɘ 
ˊŬɟɎɔɞɜŰŬɠ 

Űɞɡ x Ŭ ,ɜ ɜ Ŭ 0. ũ ɘ ' ŬɡŰɏɠ Űɘɠ 

Űɘɛɏɠ Űɞɡ ɜ, Űɞ x Ŭɜ ɜ ɜŬ ɔɑɜŮɘ 
ɔɘɜɧɛŮɜɞ Űɖɠ ɛɞɟűɐɠ  (x+Ŭ) ˊ(x). 
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ȿɈɆȼ 
 

ȷɜ ɗɏůɞɡɛŮ P(x) x Ŭ ,ɜ ɜ ŰɧŰŮ 

P( Ŭ) ( Ŭ) Ŭ .ɜ ɜ ȹɘŬəɟɑɜɞɡɛŮ Űɘɠ 
ˊŮɟɘˊŰɩůŮɘɠ: 
Å ȷɜ ɜ ɎɟŰɘɞɠ, ŰɧŰŮ  

P( Ŭ) Ŭ Ŭ 2Ŭ 0,ɜ ɜ ɜ  ˊɞɡ 

ůɖɛŬɑɜŮɘ ɧŰɘ Űɞ ŬŭŮɜ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ 
Ʌ(x). Ⱥˊɞɛɏɜɤɠ Űɞ x+Ŭ ŭŮɜ ŮɑɜŬɘ 

ˊŬɟɎɔɞɜŰŬɠ Űɞɡ x Ŭ .ɜ ɜ 
Å ȷɜ ɜ ˊŮɟɘŰŰɧɠ, ŰɧŰŮ  

P( Ŭ) Ŭ Ŭ 0ɜ ɜ  ˊɞɡ ůɖɛŬɑɜŮɘ 

ɧŰɘ Űɞ ŬŮɑɜŬɘ ɟɑɕŬ Űɞɡ Ʌ(x). 
Ⱥˊɞɛɏɜɤɠ Űɞ x+Ŭ ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ 

Űɞɡx Ŭ .ɜ ɜ 
 
ɆŰɖ ůɡɜɏɢŮɘŬ, Ŭɜ ŮɟɔŬůŰɞɨɛŮ ɧˊɤɠ 
ůŰɞ ˊŬɟɎŭŮɘɔɛŬ 2 ɔɘŬ ɜ ˊŮɟɘŰŰɧ 
ɓɟɑůəɞɡɛŮ Űɖɜ 
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ŰŬɡŰɧŰɖŰŬ: 
 

x Ŭ

(x Ŭ)(x x Ŭ x Ŭ

...... Ŭ )

ɜ ɜ

ɜ 1 ɜ 2 ɜ 3 2

ɜ 1

 

 
 
ȷɆȾȼɆȺȽɆ 
 
ȷô ɃɀȷȹȷɆ 
 
1. ɁŬ əɎɜŮŰŮ Űɘɠ ˊŬɟŬəɎŰɤ 
ŭɘŬɘɟɏůŮɘɠ əŬɘ ɜŬ ɔɟɎɣŮŰŮ Űɖɜ 
ŰŬɡŰɧŰɖŰŬ Űɖɠ ŭɘŬɑɟŮůɖɠ 
ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ. 

i) (3x 6x 17x 20) : (x 3)3 2   

ii) (x 81) : (x 3)4  
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iii) 

(24x 20x 16x 15) : (6x 5)5 3 2 2  

 
iv) 

(2x 4x 5x 3x 2) : (x 2x 3)4 3 2 2

 

v) x : (x 1)4 3      

vi) (x 7) : (x 1)5 3  

 
2. ɁŬ ɓɟŮɑŰŮ Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ 
ŭɘŬɑɟŮůɖɠ 

(18x 6x 4x 2) : (x 1).80 50 20  

 
3. ɁŬ ɓɟŮɑŰŮ Űɘɠ Űɘɛɏɠ Űɞɡ k, ɔɘŬ Űɘɠ 
ɞˊɞɑŮɠ Űɞ xð1 ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ 
Űɞɡ 

g(x) k x 3kx 4.2 4 2  
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4. ɀŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ůɢɐɛŬŰɞɠ 
Horner ɜŬ ɓɟŮɑŰŮ ŰŬ ˊɖɚɑəŬ əŬɘ ŰŬ 
ɡˊɧɚɞɘˊŬ Űɤɜ ŭɘŬɘɟɏůŮɤɜ: 

i) ( x 75x 250) : (x 10)3    

ii) (x 512) : (x 8)3  

iii) (x 1) : (x 1)5      

iv) 3x : (x 2)4  

v) 
1

(4x 16x 23x 15) : (x )
2

3 2  

5. ȷɜ P(x) 2x 2x x 24093 2 ɜŬ 

ɓɟŮɑŰŮ Űɞ P( 11). 

 
6. ɁŬ ŬˊɞŭŮɑɝŮŰŮ ɧŰɘ ŰŬ ˊɞɚɡɩɜɡɛŬ 
Űɖɠ ɛɞɟűɐɠ x ɟ ˊɞɡ ŭɑɜɞɜŰŬɘ ůŮ 

əɎɗŮ ˊŮɟɑˊŰɤůɖ, ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŮɠ 
Űɞɡ Ʌ(x). 

i) P(x) x 25x 144,4 2                 

x+3 
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ii) P(x) 16x 8x 9x 14x 4,4 3 2  

 
1

x
4

   

iii) P(x) x 3x 2,3 2           

x 1 3  
 
7. ȷɜ ɜ ŮɑɜŬɘ ɏɜŬɠ ɎɟŰɘɞɠ ɗŮŰɘəɧɠ 
ŬəɏɟŬɘɞɠ, ɜŬ ŬˊɞŭŮɑɝŮŰŮ ɧŰɘ Űɞ x+y 

ŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ Űɞɡ x y .ɜ ɜ 
 
8. ɁŬ ŬˊɞŭŮɑɝŮŰŮ ɧŰɘ ŰŬ ˊŬɟŬəɎŰɤ 
ˊɞɚɡɩɜɡɛŬ ŭŮɜ ɏɢɞɡɜ ˊŬɟɎɔɞɜŰŬ 
Űɖɠ ɛɞɟűɐɠ 
x ɟ. 

i) P(x) 4x 7x 124 2   

ii) Q(x) 5x 3x 46 2  
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9. ȷɜ ɞ ɜ ŮɑɜŬɘ ˊŮɟɘŰŰɧɠ ɗŮŰɘəɧɠ 
ŬəɏɟŬɘɞɠ, ŰɧŰŮ Űɞ x+1 ŮɑɜŬɘ 

ˊŬɟɎɔɞɜŰŬɠ Űɞɡx 1.ɜ  
ɁŬ ɔɟɎɣŮŰŮ Űɖɜ ŰŬɡŰɧŰɖŰŬ Űɖɠ 

ŭɘŬɑɟŮůɖɠ (x 1) : (x 1).ɜ  

 
10. ɁŬ əɎɜŮŰŮ Űɘɠ ŭɘŬɘɟɏůŮɘɠ: 

i) (3x 2Ŭx 8Ŭ ):(x 2Ŭ)2 2   

ii) (x Ŭx Ŭ x Ŭ ):(x Ŭ)3 2 2 3  

 
 
B' ɃɀȷȹȷɆ 
 
1. ɁŬ ŬˊɞŭŮɑɝŮŰŮ ɧŰɘ, Ŭɜ Űɞ ɜ ŮɑɜŬɘ 
ˊŬɟɎɔɞɜŰŬɠ Űɞɡ ɛ, ŰɧŰŮ əŬɘ Űɞ 

x Ŭɜ ɜŮɑɜŬɘ ˊŬɟɎɔɞɜŰŬɠ 

Űɞɡx Ŭ ,ɛ ɛ (ɛ, ɜ ɗŮŰɘəɞɑ ŬəɏɟŬɘɞɘ). 
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2. i) ɁŬ ŬˊɞŭŮɑɝŮŰŮ ɧŰɘ Űɞ ɡˊɧɚɞɘˊɞ 
Űɖɠ ŭɘŬɑɟŮůɖɠ Ůɜɧɠ ˊɞɚɡɤɜɨɛɞɡ 
Ʌ(x) ɛŮ Űɞ Ŭx+ɓ, Ŭ 0 ŮɑɜŬɘ 

ɓ
ɡ P .

Ŭ
 

ii) ɁŬ ɓɟŮɑŰŮ Űɘɠ ůɡɜɗɐəŮɠ, ɔɘŬ Űɘɠ 

ɞˊɞɑŮɠ Űɞ ˊɞɚɡɩɜɡɛɞ Ŭx ɓ3  

ŭɘŬɘɟŮɑŰŬɘ ɛŮ Űɞ Ŭx+ɓ. 
 
3. ɀŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ůɢɐɛŬŰɞɠ 
Horner ɛɧɜɞ, ɜŬ ŬˊɞŭŮɑɝŮŰŮ ɧŰɘ Űɞ 
ˊɞɚɡɩɜɡɛɞ 

P(x) 2x 6x 5x 3x 24 3 2  

ŭɘŬɘɟŮɑŰŬɘ ɛŮ Űɞ (x 1)(x 2) əŬɘ ɜŬ 

ɓɟŮɑŰŮ Űɞ ˊɖɚɑəɞ. 
 
4. ɁŬ ŬˊɞŭŮɑɝŮŰŮ ɧŰɘ Űɞ ˊɞɚɡɩɜɡɛɞ 

P(x) (x 1) x 2x 1, ɜ 02ɜ 2ɜ

 ɏɢŮɘ ˊŬɟɎɔɞɜŰŮɠ ɧɚɞɡɠ Űɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ Űɞɡ2x 3x x.3 2  
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5. ɁŬ ɡˊɞɚɞɔɑůŮŰŮ Űɞɡɠ Ŭ,ɓ , ɔɘŬ 

Űɞɡɠ ɞˊɞɑɞɡɠ Űɞ 

P(x) Ŭx ɓx 1ɜ 1 ɜ ɏɢŮɘ 

ˊŬɟɎɔɞɜŰŬ Űɞ (x 1) .2  

 
 

4.3 ɄɃȿɈɋɁɈɀȽȾȺɆ ȺɂȽɆɋɆȺȽɆ ȾȷȽ 
ȷɁȽɆɋɆȺȽɆ 

 
   ɆŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ŰɎɝŮɘɠ 
ɔɜɤɟɑůŬɛŮ Űɞɜ Űɟɧˊɞ Ůˊɑɚɡůɖɠ 
Űɤɜ ŮɝɘůɩůŮɤɜ 

  Ŭx ɓ 0, Ŭx ɓx ɔ 02    əŬɘ 

Ŭx ɓx ɔ 0,4 2  ɛŮ Ŭ 0 

Ƀɘ ŮɝɘůɩůŮɘɠ ŬɡŰɏɠ ŮɑɜŬɘ Ůɘŭɘəɏɠ 
ˊŮɟɘˊŰɩůŮɘɠ ɛɘŬɠ əŬŰɖɔɞɟɑŬɠ 
ŮɝɘůɩůŮɤɜ Űɖɠ 
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ɛɞɟűɐɠ Ʌ(x) = 0, ɧˊɞɡ Ʌ(x) 
ˊɞɚɡɩɜɡɛɞ, ɞɘ ɞˊɞɑŮɠ ɚɏɔɞɜŰŬɘ 
ˊɞɚɡɤɜɡɛɘəɏɠ Ůɝɘůɩ- 
ůŮɘɠ. 
ɆɡɔəŮəɟɘɛɏɜŬ: 
   Ʉɞɚɡɤɜɡɛɘəɐ Ůɝɑůɤůɖ ɓŬɗɛɞɨ ɜ 
ɞɜɞɛɎɕɞɡɛŮ əɎɗŮ Ůɝɑůɤůɖ Űɖɠ 
ɛɞɟűɐɠ 
 

Ŭ x Ŭ x ...... Ŭ x Ŭ 0,ɜ ɜ 1
ɜ ɜ 1 1 0

 Ŭ 0ɜ  

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ŮɝɘůɩůŮɘɠ  

2x 5x x 2 03 2  əŬɘ 

3x 5x 1 06 2  ŮɑɜŬɘ 
ˊɞɚɡɤɜɡɛɘəɏɠ ŮɝɘůɩůŮɘɠ 3ɞɡ əŬɘ 
6ɞɡ ɓŬɗɛɞɨ ŬɜŰɘůŰɞɑɢɤɠ. 
   ɅɑɕŬ ɛɘŬɠ ˊɞɚɡɤɜɡɛɘəɖɠ 
Ůɝɑůɤůɖɠ ɞɜɞɛɎɕɞɡɛŮ əɎɗŮ ɟɑɕŬ Űɞɡ 
ˊɞɚɡɤɜɨɛɞɡ 
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P(x) Ŭ x Ŭ x ...... Ŭ x Ŭɜ ɜ 1
ɜ ɜ 1 1 0

ŭɖɚŬŭɐ əɎɗŮ Ŭɟɘɗɛɧ ɟ, ɔɘŬ Űɞɜ 
ɞˊɞɑɞ ɘůɢɨŮɘ Ʌ(ɟ) = 0. 
 
ȳˊɤɠ ɔɘŬ Űɘɠ ˊɞɚɡɤɜɡɛɘəɏɠ 
ŮɝɘůɩůŮɘɠ 1ɞɡ əŬɘ 2ɞɡ ɓŬɗɛɞɨ, ɏŰůɘ 
əŬɘ ɔɘŬ Űɘɠ ́ɞɚɡɤɜɡɛɘəɏɠ ŮɝɘůɩůŮɘɠ 
3ɞɡ əŬɘ 4ɞɡ ɓŬɗɛɞɨ ɏɢɞɡɜ ɓɟŮɗŮɑ 
ɔŮɜɘəɞɑ Űɟɧˊɞɘ Ůˊɑɚɡůɐɠ Űɞɡɠ. Ƀɘ 
Űɟɧˊɞɘ ŬɡŰɞɑ ɧɛɤɠ ŬˊŬɘŰɞɨɜ 
ɔɜɩůŮɘɠ ˊɞɡ ŮɑɜŬɘ ɏɝɤ Ŭˊɧ Űɞ 
ůəɞˊɧ ŬɡŰɞɨ Űɞɡ ɓɘɓɚɑɞɡ əŬɘ ŭŮ ɗŬ 
ŬɜŬˊŰɡɢɗɞɨɜ Ůŭɩ. ɇɏɚɞɠ, ɏɢŮɘ 
ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ɔŮɜɘəɧɠ 
Űɟɧˊɞɠ Ůˊɑɚɡůɖɠ ɔɘŬ 
ˊɞɚɡɤɜɡɛɘəɏɠ ŮɝɘůɩůŮɘɠ ɓŬɗɛɞɨ 
ɛŮɔŬɚɨŰŮɟɞɡ Űɞɡ 4 ŭŮɜ ɡˊɎɟɢŮɘ. ũɘŬ 
Űɞɡɠ ɚɧɔɞɡɠ ŬɡŰɞɨɠ, ɔɘŬ Űɖɜ 
Ůˊɑɚɡůɖ ˊɞɚɡɤɜɡɛɘəɩɜ ŮɝɘůɩůŮɤɜ 
ɓŬɗɛɞɨ ɛŮɔŬɚɨŰŮɟɞɡ Ŭˊɧ 2, ɗŬ 
ˊŮɟɘɞɟɘůŰɞɨɛŮ ůŰɖɜ ɔɜɤůŰɐ ɛŬɠ 
ˊŬɟŬɔɞɜŰɞˊɞɑɖůɖ. 

056 / 140-141 



ȼ Ůˊɑɚɡůɖ ɛɘŬ Ůɝɑůɤůɖɠ ɛŮ Űɖ 
ɛɏɗɞŭɞ ŬɡŰɐ ůŰɖɟɑɕŮŰŬɘ ůŰɖɜ 
ɘůɞŭɡɜŬɛɑŬ 
   
P (x) P (x) ...... P (x) 0 (P (x) 0 ɐ P (x) 0 ɐ ......P (x) 0)1 2 k 1 2 k
 
ȹɖɚŬŭɐ, ɔɘŬ ɜŬ ɚɨůɞɡɛŮ ɛɘŬ 
ˊɞɚɡɤɜɡɛɘəɐ Ůɝɑůɤůɖ Ʌ(x) = 0, 
ˊŬɟŬɔɞɜŰɞˊɞɘɞɨɛŮ Űɞ Ʌ(x) əŬɘ 
ŬɜŬɔɧɛŬůŰŮ ɏŰůɘ ůŰɖɜ Ůˊɑɚɡůɖ 
ˊɞɚɡɤɜɡɛɘəɩɜ ŮɝɘůɩůŮɤɜ 
ɛɘəɟɧŰŮɟɞɡ ɓŬɗɛɞɨ. 
 
ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, Ŭɠ ɚɨůɞɡɛŮ Űɖɜ 

Ůɝɑůɤůɖ x 3x 2 0.3  ȷɡŰɐ 
ɔɟɎűŮŰŬɘ: 
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x 3x 2 0

x x 2x 2 0

x(x 1) 2(x 1) 0

(x 1)[x(x 1) 2] 0

(x 1)(x x 2) 0

x 1 0 ɐ x x 2 0

x 1 ɐ x 2

3

3

2

2

2
 

 
 
ɄŬɟɎɔɞɜŰŬɠ Űɖɠ ɛɞɟűɐɠ x-ɟ 
 
ɇɞ ɗŮɩɟɖɛŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ɛŬɠ 
ɓɞɖɗɎ ůŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ, 
ůŰɖɜ ŮɨɟŮůɖ ˊɟɤŰɞɓɎɗɛɘɤɜ 
ˊŬɟŬɔɧɜŰɤɜ. 
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ȷɄɃȹȺȽɂȼ 
 
ȷɜ ɞ ɟ 0ŮɑɜŬɘ ɟɑɕŬ Űɖɠ Ůɝɑůɤůɖɠ, 

ŰɧŰŮ ŭɘŬŭɞɢɘəɎ ɏɢɞɡɛŮ 

ŪȺɋɅȼɀȷ (ŬəɏɟŬɘɤɜ ɟɘɕɩɜ) 
ȰůŰɤ ɖ ˊɞɚɡɤɜɡɛɘəɐ Ůɝɑůɤůɖ   

Ŭ x Ŭ x

...... Ŭ x Ŭ 0

ɜ ɜ 1
ɜ ɜ 1

1 0
 ɛŮ ŬəɏɟŬɘɞɡɠ 

ůɡɜŰŮɚŮůŰɏɠ. 
 

ȷɜ ɞ ŬəɏɟŬɘɞɠ ɟ 0 ŮɑɜŬɘ ɟɑɕŬ Űɖɠ 
Ůɝɑůɤůɖɠ, ŰɧŰŮ ɞ ɟ ŮɑɜŬɘ ŭɘŬɘɟɏŰɖɠ 
Űɞɡ ůŰŬɗŮɟɞɨ ɧɟɞɡ Ŭ0. 
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Ŭ ɟ Ŭ ɟ ...... Ŭ ɟ Ŭ

0 Ŭ Ŭ ɟ Ŭ ɟ

...... Ŭ ɟ

Ŭ ɟ( Ŭ ɟ Ŭ ɟ

...... Ŭ )

ɜ ɜ 1
ɜ ɜ 1 1 0

ɜ ɜ 1
0 ɜ ɜ 1

1

ɜ 1 ɜ 2
0 ɜ ɜ 1

1

 

 
ȺˊŮɘŭɐ ɞɘ ɟ, Ŭ1, ,Ŭ2,..., Ŭɜ ŮɑɜŬɘ 
ŬəɏɟŬɘɞɘ ɏˊŮŰŬɘ ɧŰɘ əŬɘ ɞ 

Ŭ ɟ Ŭ ɟ ...... Ŭɜ 1 ɜ 2
ɜ ɜ 1 1 

ŮɑɜŬɘ ŬəɏɟŬɘɞɠ. ȷˊɧ Űɖɜ ŰŮɚŮɡŰŬɑŬ 
ɘůɧŰɖŰŬ ůɡɛˊŮɟŬɑɜɞɡɛŮ, ɧŰɘ ɞ ɟ 
ŮɑɜŬɘ ŭɘŬɘɟɏŰɖɠ Űɞɡ Ŭ0. 
 
ɄȷɅȷȹȺȽũɀȷɇȷ 
 
1ɞ ɁŬ ɚɡɗŮɑ ɖ Ůɝɑůɤůɖ 

x 3x x 2 03 2  
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ȿɈɆȼ 
 
Ƀɘ ́ɘɗŬɜɏɠ ŬəɏɟŬɘŮɠ ɟɑɕŮɠ ŮɑɜŬɘ ɞɘ 
ŭɘŬɘɟɏŰŮɠ 1, 2 Űɞɡ ůŰŬɗŮɟɞɨ 

ɧɟɞɡ. ɀŮ Űɞ ůɢɐɛŬ Horner 
ŮɝŮŰɎɕɞɡɛŮ Ŭɜ əɎˊɞɘɞɠ Ŭˊɧ ŬɡŰɞɨɠ 
ɛɖŭŮɜɑɕŮɘ Űɞ ˊɞɚɡɩɜɡɛɞ 

P(x) x 3x x 2.3 2  
 

 

 
 

    P(1) 1 0 
ȯɟŬ Űɞ 1 ŭŮɜ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ Ʌ(x) 
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P( 1) 3 0 
ȯɟŬ Űɞ 1 ŭŮɜ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ Ʌ(x) 
 

 
 

  P(2) 0 
ȯɟŬ Űɞ 2 ŮɑɜŬɘ ɟɑɕŬ Űɞɡ Ʌ(x) 
 
Ⱥˊɞɛɏɜɤɠ Űɞ x 2ŮɑɜŬɘ 
ˊŬɟɎɔɞɜŰŬɠ Űɞɡ Ʌ(x). ɆɡɔəŮəɟɘɛɏɜŬ 
Ŭˊɧ Űɞ ŰŮɚŮɡŰŬɑɞ ůɢɐɛŬ ɏɢɞɡɛŮ 

  P(x) (x 2)(x x 1)2  
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ɞˊɧŰŮ ɖ Ůɝɑůɤůɖ ɔɟɎűŮŰŬɘ 

(x 2)(x x 1) 02  əŬɘ ɏɢŮɘ ɟɑɕŮɠ 

Űɞɡɠ Ŭɟɘɗɛɞɨɠ 2, 
1 5

2
 əŬɘ 

1 5
.

2
 

Ɇɢɧɚɘɞ: ȷˊɧ Űɞ ˊŬɟŬˊɎɜɤ 
ˊŬɟɎŭŮɘɔɛŬ ůɡɛˊŮɟŬɑɜɞɡɛŮ ɧŰɘ Űɞ 
ŬɜŰɑůŰɟɞűɞ Űɞɡ ɗŮɤɟɐɛŬŰɞɠ ŭŮɜ 
ŬɚɖɗŮɨŮɘ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ ɛˊɞɟŮɑ 
ɏɜŬɠ ŬəɏɟŬɘɞɠ ɟ ɜŬ ŮɑɜŬɘ ŭɘŬɘɟɏŰɖɠ 
Űɞɡ Ŭ0 , ɢɤɟɑɠ ŬɡŰɧɠ ɜŬ ŮɑɜŬɘ əŬŰô 
ŬɜɎɔəɖ əŬɘ ɟɑɕŬ Űɖɠ Ůɝɑůɤůɖɠ ˊ.ɢ. 
ɞ ɟ=1. 
 
2o  ɁŬ ɚɡɗŮɑ ɖ Ůɝɑůɤůɖ 

x 5x 9x 8x 4 04 3 2  
 
ȿɈɆȼ 
 
Ƀɘ ŭɘŬɘɟɏŰŮɠ Űɞɡ 4 ŮɑɜŬɘ ɞɘ: Ñ1, Ñ2, 
Ñ4. ȺˊŮɘŭɐ ɧɚɞɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ Űɖɠ 
Ůɝɑůɤůɖɠ ŮɑɜŬɘ ɗŮŰɘəɞɑ, ɞɘ ŭɘŬɘɟɏŰŮɠ 
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1, 2, əŬɘ 4 ŬˊɞəɚŮɑŮŰŬɘ ɜŬ ŮɑɜŬɘ ɟɑɕŮɠ 
Űɖɠ. Ⱥˊɞɛɏɜɤɠ ɞɘ ˊɘɗŬɜɏɠ ŬəɏɟŬɘŮɠ 
ɟɑɕŮɠ ŮɑɜŬɘ 1,  2  əŬɘ 4. 

 
ȷɜ ŮɟɔŬůŰɞɨɛŮ ɧˊɤɠ ůŰɞ 
ˊɟɞɖɔɞɨɛŮɜɞ ˊŬɟɎŭŮɘɔɛŬ, 

ɓɟɑůəɞɡɛŮP( 1) 1 0, Ůɜɩ ɔɘŬ 
ɟ 2 ɏɢɞɡɛŮ: 
 

 
 
P( 2) 0 
ȯɟŬ Űɞ 2 ŭŮɜ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ Ʌ(x) 
ȼ Ůɝɑůɤůɖ ŰɧŰŮ ɔɟɎűŮŰŬɘ 

  (x 2)(x 3x 3x 2) 03 2
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ȷɜ ŮˊŬɜŬɚɎɓɞɡɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ 
ŭɘŬŭɘəŬůɑŬ ɔɘŬ Űɞ 

Q(x) x 3x 3x 23 2
 

 
 

əŬɘ ɟ 2 ɏɢɞɡɛŮ 
 
 

 
 

    Q( 2) 0 
ȯɟŬ Űɞ 2 ŭŮɜ ŮɑɜŬɘ ɟɑɕŬ Űɞɡ Q(x) 
 
Ⱥˊɞɛɏɜɤɠ ŮɑɜŬɘ 

x 3x 3x 2 (x 2)(x x 1)3 2 2
 

əŬɘ ɖ Ŭɟɢɘəɐ Ůɝɑůɤůɖ ɔɟɎűŮŰŬɘ     

(x 2) (x x 1) 02 2
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ȼ ŰŮɚŮɡŰŬɑŬ ɏɢŮɘ ɛɘŬ ɛɧɜɞ ŭɘˊɚɐ 
ɟɑɕŬ Űɞɜ Ŭɟɘɗɛɧ 2. 
Ʉɟɧůɖɛɞ ɔɘɜɞɛɏɜɞɡ 
ȰůŰɤ ɧŰɘ ɗɏɚɞɡɛŮ ɜŬ ɛŮɚŮŰɐůɞɡɛŮ 
ɏɜŬ ɔɘɜɧɛŮɜɞ 
P(x) A(x) B(x) .... ū(x) 
ɤɠ ˊɟɞɠ Űɞ ˊɟɧůɖɛɧ Űɞɡ, ɧˊɞɡ ɞɘ 

ˊŬɟɎɔɞɜŰŮɠ A(x),B(x),....,ū(x) ŮɑɜŬɘ 
Űɖɠ ɛɞɟűɐɠ Ŭx + ɓ (ˊɟɤŰɞɓɎɗɛɘɞɘ) 
ɐ Űɖɠ ɛɞɟűɐɠ 

Ŭx ɓx ɔ2
(ŰɟɘɩɜɡɛŬ). 

ȸɟɑůəɞɡɛŮ Űɞ ˊɟɧůɖɛɞ əɎɗŮ 
ˊŬɟɎɔɞɜŰŬ ɢɤɟɘůŰɎ əŬɘ ůŰɖ 
ůɡɜɏɢŮɘŬ Űɞ ˊɟɧůɖɛɞ Űɞɡ P(x) , 
ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ˊŬɟɎŭŮɘɔɛŬ 
ˊɞɡ ŬəɞɚɞɡɗŮɑ. 
 
ɄȷɅȷȹȺȽũɀȷ 
 
ɁŬ ɓɟŮɗŮɑ ɔɘŬ Űɘɠ ŭɘɎűɞɟŮɠ Űɘɛɏɠ Űɞɡ 
x  Űɞ ˊɟɧůɖɛɞ Űɞɡ ɔɘɜɞɛɏɜɞɡ 
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P(x) (x 1)(x x 6)(2x x 1).2 2
 

 
ȿɈɆȼ 
 
ȷɟɢɘəɎ ɓɟɑůəɞɡɛŮ Űɞ ˊɟɧůɖɛɞ Űɞɡ 
əɎɗŮ ˊŬɟɎɔɞɜŰŬ ɢɤɟɘůŰɎ ɤɠ Ůɝɐɠ: 
V ȺˊŮɘŭɐ 

x 1 0 x 1, 
Űɞ  ŮɑɜŬɘ ɗŮŰɘəɧ ɔɘŬ x >1 , ɛɖŭɏɜ 
ɔɘŬ x =1 əŬɘ ŬɟɜɖŰɘəɧ ɔɘŬ x <1 . 
V ȺˊŮɘŭɐ 

 

Űɞ  ŮɑɜŬɘ ɗŮŰɘəɧ ɔɘŬ  
əŬɘ ɔɘŬ x > 2 , ɛɖŭɏɜ  əŬɘ 
ɔɘŬ x = 2 əŬɘ ŬɟɜɖŰɘəɧ ɔɘŬ  

V ȺˊŮɘŭɐ Űɞ  ɏɢŮɘ 

ŭɘŬəɟɑɜɞɡůŬ   Űɞ 
Űɟɘɩɜɡɛɞ ŬɡŰɧ ŮɑɜŬɘ ɗŮŰɘəɧ ɔɘŬ əɎɗŮ 

. 
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