( §Ò tµi: C¸c ph­¬ng ph¸p ph©n tÝch ®a thøc thµnh nh©n tö 

vµ øng dông cña nã (

PhÇn I.   lêi nãi ®Çu
       Ph©n tÝch ®a thøc thµnh nh©n tö lµ mét phÇn quan träng c¶ vÒ mÆt kiÕn thøc lÉn kÜ n¨ng thùc hiÖn ®èi víi häc sinh bËc THCS.

       Néi dung nµy ®​­îc giíi thiÖu trong ch​­¬ng tr×nh To¸n líp 8 vµ cã thÓ coi lµ néi dung nßng cèt cña ch​­¬ng tr×nh. V× nã ®­​îc vËn dông rÊt nhiÒu ë c¸c ch​­¬ng sau, trong c¸c phÇn: Rót gän ph©n thøc, quy ®ång mÉu c¸c ph©n thøc, biÕn ®æi ®ång nhÊt biÓu thøc h÷u tØ, gi¶i ph­​¬ng tr×nh, bÊt ph­¬ng tr×nh. Thùc tÕ gi¶ng d¹y cho thÊy, sè tiÕt gi¶ng d¹y cho phÇn nµy kh«ng nhiÒu nªn ®a sè häc sinh cßn lóng tóng vµ ®èi víi häc sinh kh¸ giái th× cßn rÊt nhiÒu vÊn ®Ò cña kiÕn thøc ch­a ®­îc ®Ò cËp tíi .

       §Æc biÖt kü n¨ng ph©n tÝch ®a thøc thµnh ph©n tö lµ mét kü n¨ng c¬ b¶n quan träng, nÕu n¾m v÷ng vµ thµnh th¹o kü n¨ng nµy th× häc sinh  cã kh¶ n¨ng gi¶i quyÕt ®­îc nhiÒu vÊn ®Ò trong ch­¬ng tr×nh §¹i sè líp 8 vµ líp 9 còng nh­ nhiÒu vÊn ®Ò To¸n häc kh¸c cã liªn quan, t×m ®­îc lêi gi¶i hay vµ ng¾n gän cho mét bµi to¸n. Nh­ng nhiÒu lóc viÖc ph©n tÝch ®a thøc thµnh nh©n tö thËt kh«ng dÔ chót nµo, nhÊt lµ trong tr­êng hîp c¸c ®a thøc cÇn ph©n tÝch cã bËc cao, hÖ sè lín, phøc t¹p.
       §Ó gióp cho tÊt c¶ häc sinh ®¹i trµ vµ ®Ó båi d​­ìng häc sinh kh¸ giái ®¹t kÕt qu¶ tèt trong viÖc ph©n tÝch ®a thøc thµnh nh©n tö lµ mét vÊn ®Ò cÇn ®​­îc quan t©m. Nh­ng hiÖn nay trªn thÞ tr­êng cã rÊt Ýt s¸ch dµnh riªng cho chuyªn ®Ò ph©n tÝch ®a thøc thµnh nh©n tö.  §ã chÝnh lµ lý do t«i ®​­a ra ®Ò tµi nµy. VÒ néi dung ®Ò tµi, sau khi giíi thiÖu nh÷ng ph­​¬ng ph¸p c¬  b¶n cã vÝ dô cô thÓ,  t«i ®· giíi thiÖu c¸c bµi tËp cã lêi gi¶i vËn dông tæng hîp c¸c ph­¬ng ph¸p trªn.


TÊt c¶ c¸c phÇn ®Òu ®​­îc tr×nh bµy theo l«gic. Giíi thiÖu ph​­¬ng ph¸p c¸c b­​íc lµm, vÝ dô minh ho¹ vµ mét sè bµi tËp t­¬ng tù ®Ó lµm thªm.

       Víi néi dung vµ c¸ch tr×nh bµy trªn, hy väng ®Ò tµi nµy kh«ng chØ lµ tµi liÖu h​­íng dÉn ®èi víi häc sinh THCS  mµ cßn lµ tµi liÖu tham kh¶o bæ Ých cho c¸c b¹n trong viÖc gi¶ng d¹y ë c¸c tr​­êng THCS sau nµy.

PhÇn II.  NéI DUNG

A. Ph©n tÝch ®a thøc thµnh nh©n tö
· Mét sè kh¸i niÖm c¬ b¶n :


1. §a thøc
         §a thøc lµ mét biÓu thøc ®¹i sè trong ®ã phÐp tÝnh thùc hiÖn ®èi víi c¸c biÕn chØ lµ phÐp céng, trõ, nh©n. (®a thøc lµ mét biÓu thøc nguyªn ).

VÝ dô:

         BiÓu thøc: f(x) = 5x3-  x2 + 3x + 7 lµ mét ®a thøc cña biÕn (Èn) x.

         BiÓu thøc: g(y) = 7y2+ 3y - 6  lµ mét ®a thøc cña biÕn (Èn) y.

         BiÓu thøc: h(x,y) = 5x3y - 3x2y2-  2y3 + 7 lµ mét ®a thøc cña hai biÕn (Èn) x vµ y.
         2. Ph©n tÝch ®a thøc thµnh nh©n tö

  Ph©n tÝch ®a thøc thµnh nh©n tö (hay thõa sè) lµ biÕn ®æi ®a thøc ®ã thµnh mét tÝch cña c¸c ®¬n thøc vµ ®a thøc cã bËc nhá h¬n. 
VÝ dô:

   
a) x2 – xy + x – y  =(x – y)(x + 1).
b) x5 + x4 + 1 = (x2 + x + 1)(x3 – x + 1).
I. C¸c ph­¬ng ph¸p ph©n tÝch ®a thøc thµnh nh©n tö

§Ó ph©n tÝch mét ®a thøc thµnh nh©n tö cã rÊt nhiÒu ph­¬ng ph¸p kh¸c nhau, nh­ng chóng ta th­êng sö dông mét sè ph­¬ng ph¸p th«ng dông nh­ sau:

  
- §Æt nh©n tö  chung.

  
- Sö dông h»ng ®¼ng thøc ®¸ng nhí.

  
- Nhãm c¸c h¹ng tö.

  
- Phèi hîp nhiÒu ph­¬ng ph¸p.

  
- T¸ch mét h¹ng tö thµnh hai hay nhiÒu h¹ng tö.

  
- §æi biÕn sè (hay ®Æt Èn phô).

  
- Thªm bít cïng mét h¹ng tö.

  
- Ph­¬ng ph¸p hÖ sè bÊt ®Þnh.

  
- T×m nghiÖm cña ®a thøc.

    
     Trõ mét sè tr­êng hîp c¸c bµi to¸n ®¬n gi¶n, cßn ®èi víi nhiÒu bµi to¸n nhÊt lµ nh÷ng bµi to¸n phøc t¹p, cã bËc cao ta ph¶i vËn dông tæng hîp c¸c ph­¬ng ph¸p trªn mét c¸ch linh ho¹t ®Ó gi¶i.
1. Ph­¬ng ph¸p ®Æt nh©n tö chung
  
a) Ph­¬ng ph¸p :



+ Tr­íc hÕt, ta t×m nh©n tö chung cã mÆt trong tÊt c¶ c¸c h¹ng tö cña ®a thøc.



+ Ph©n tÝch mçi h¹ng tö cña ®a thøc thµnh tÝch cña nh©n tö chung vµ mét nh©n tö kh¸c.


+ §­a nh©n tö chung ra ngoµi dÊu ngoÆc. C¸c h¹ng tö trong dÊu ngoÆc lµ th­¬ng cña phÐp chia c¸c h¹ng tö cña ®a thøc cho nh©n tö chung.
  
b)   VÝ dô: 
    
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö :
         1)    A = 5x2y – 10xy2
         2)    B = 2x(3y –7 z) + 6y(7z – 3y)

         3)    C = (y2 – z)(2x2y – yz) – (4yx2 + yz2)(z – y2) + 6x2z(y2 – z).
Gi¶i :

1)      A  = 5x2y – 10xy2

Ta thÊy c¸c h¹ng tö cña ®a thøc ®Òu chøa thõa sè chung 5xy, ta cã 

      
A  = 5x2y – 10xy2 = 5xy.x – 5xy.2y 

                                     =  5xy(x - 2y).
2)  
B  = 2x(3y – 7z) + 6y(7z – 3y)

        §æi dÊu h¹ng tö 6y(7z – 3y) = - 6y(3y – 7z), ta cã thõa sè (3y – 7z) chung :

  
B 
= 2x(3y – 7z) + 6y(7z – 3y) 
             
= 2x(3y – 7z)  - 6y(3y - 7z)

     
= (3y – 7z)( 2x – 6y) 

             
= (3y – 7z).2(x – 3y)
     
= 2(3y – 7z)(x – 3y).

3)  
C  = (y2 – z)(2x2y – yz) – (4yx2 + yz2)(z – y2) + 6x2z(y2 – z)

         §æi dÊu  – (4yx2 + yz2)(z – y2) = (4yx2 + yz2)( y2 – z), ta cã thõa sè (y2 – z) chung:
      
C  = (y2 – z)(2x2y – yz) – (4yx2 + yz2)(z – y2) + 6x2z(y2 – z) 

              = (y2 – z)(2x2y – yz) + (4yx2 + yz2)( y2 – z) + 6x2z(y2 – z)

      

= (y2 – z)[( 2x2y – yz ) + (4yx2 + yz2) + 6x2z]

              = (y2 – z)[ 2x2y + 4yx2  + 6x2z]
     
= (y2 – z)[ 2xy2 + 4yx2  + 6x2z]

     
= (y2 – z)[ 2x2(y + 2y  + 3z)]

    
= (y2 – z)[ 2x2(3y  + 3z)]

     
= (y2 – z) 2x2 .3(y + z)

     
= 6x2(y2 – z)(y + z).

  
Khai th¸c bµi to¸n:  
     NÕu chó ý ®Õn c¸c h¹ng tö cña c¸c biÓu thøc vµ b»ng c¸ch ®Æt thõa sè chung , ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:
Bµi to¸n 1.1: Ph©n tÝch ®a thøc

    Q = (x + 2z)(3x2 + 5x2y) – (7x2 – 3x2y)(2z + x)

Bµi to¸n 1.2: Ph©n tÝch ®a thøc

    P = 3a(b2 – 2c) – (a – 4)(2c – b2)

Bµi to¸n 1.3: Ph©n tÝch ®a thøc

    H = 3xmy – 9xny2 + 15xn+1     víi m, n 
[image: image1.wmf]Î

N, m > n.  

2. Ph­¬ng ph¸p dïng h»ng ®¼ng thøc.

a) Ph­¬ng ph¸p: 
       
§Ó ¸p dông ph­¬ng ph¸p nµy, ta cÇn biÕn ®æi c¸c h¹ng tö ®Ó lµm xuÊt hiÖn c¸c h»ng ®¼ng thøc (nÕu cã thÓ). Sau ®ã dïng c¸c h»ng ®¼ng thøc ®¸ng nhí ®Ó ph©n tÝch ®a thøc thµnh nh©n tö.


b) VÝ dô : 
    
Ph©n tÝch ®a thøc sau thµnh nh©n tö.

1)  D =  x2 – x + 
[image: image2.wmf]1

4


2)  E = 9(x + 5)2 – (x +7)2 

3)   F = – x3 + 9x2 – 27x + 27
4)   G = 8 – 27a3b6
Gi¶i :

      
Ta thÊy mçi h¹ng tö cña ®a thøc trªn ®Òu kh«ng cã nh©n tö chung nªn kh«ng thÓ ph©n tÝch c¸c ®a thøc ®ã thµnh nh©n tö b»ng c¸ch ®Æt nh©n tö chung. MÆt kh¸c ta thÊy c¸c biÓu thøc ®ªï cã d¹ng h»ng ®¼ng thøc. V× thÕ cã thÓ ¸p dông c¸c h»ng ®¼ng thøc ®¸ng nhí ®Ó ph©n tÝch c¸c ®a thøc ®ã thµnh nh©n tö.

1)   
 D = x2 – x + 
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2) 
E  =  9(x + 5)2 – (x + 7)2 

        
= [3(x + 5)]2 – (x + 7)2
        
= [3(x+5) + x +7][3(x+5) – (x+7)]

        
= (4x + 22)(2x + 8)

        
= 4(2x + 11)(x + 4) 

3) 
F   = - x3 + 9x2 – 27x + 27

        
= 
[image: image5.wmf]3223
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= (-x +3)3.

4)
  
G  = 8 – 27a3b6 

          
= 23- (3ab2)3 

          
= (2- 3ab2)( 4 + 6ab2 + 9a2b4).
    Khai th¸c bµi to¸n:  

    B»ng c¸ch dïng c¸c h»ng ®¼ng thøc ®¸ng nhí , ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

  
M = 
[image: image6.wmf]-

22

1

81

25

xy


Bµi to¸n 1.2: Ph©n tÝch ®a thøc

  
N = 
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Bµi to¸n 1.3: Ph©n tÝch ®a thøc

  
K = 
[image: image8.wmf]-

6

1

x

.
 3) Ph­¬ng ph¸p nhãm nhiÒu h¹ng tö:

a)Ph­¬ng ph¸p: 
     

Sö dông tÝnh chÊt giao ho¸n vµ tÝnh chÊt kÕt hîp cña phÐp céng c¸c ®¬n thøc, ta cã thÓ kÕt hîp c¸c h¹ng tö thÝch hîp thµnh tõng nhãm. Trong mçi nhãm nµy, ta ¸p dông liªn tiÕp c¸c ph­¬ng ph¸p ®Æt nh©n tö chung hoÆc dïng h»ng ®¼ng thøc ®Ó tiÕp tôc ph©n tÝch.

     

L­u ý:   Th­êng th× ta sÏ cã nhiÒu c¸ch nhãm c¸c h¹ng tö kh¸c nhau


b)VÝ dô :
    
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö :

 
1)   x2 – xy + x – y   
 
2)   x2 -  2xy  - z2 + y2 + 2zt – t2
 
3)  9 – x2 + 2xy – y2
Gi¶i :

       
Ta thÊy c¸c h¹ng tö ®Òu kh«ng cã thõa sè chung còng kh«ng thÊy cã d¹ng h»ng ®¼ng thøc. V× thÕ ta sÏ nhãm h¹ng tö  víi nhau ®Ó lµm xuÊt hiÖn nh©n tö chung hoÆc cã d¹ng h»ng ®¼ng thøc ®Ó ph©n tÝch tiÕp:

1)
 x2 – xy + x – y   
   
* C¸ch 1: Nhãm h¹ng tö thø nhÊt víi h¹ng tö thø hai, h¹ng tö thø ba víi h¹ng tö thø t­ ta cã :
 
 x2 – xy + x – y   = (x2 – xy) + (x – y)
                                      = x(x – y) + (x – y)

                                      =(x – y)(x + 1).

* C¸ch 2: Nhãm h¹ng tö thø nhÊt víi h¹ng tö thø 3, h¹ng tö thø hai víi h¹ng tö thø t­, ta cã :
 
 x2 – xy + x – y   = (x2 + x) – (xy + y)

                                   = x(x + 1) – y(x + 1)

                                   = (x + 1)(x – y).

   
 NhËn xÐt : ë  vÝ dô trªn ta ®· nhãm c¸c h¹ng tö thÝch hîp ®Ó sö dông ph­¬ng ph¸p ®Æt nh©n tö chung. §èi víi mét ®a thøc cã thÓ cã nhiÒu c¸ch nhãm kh¸c nhau nh÷ng h¹ng tö thÝch hîp.
2)   
 x2 -  2xy  - z2 + y2 + 2zt – t2
    
Nhãm h¹ng tö thø nhÊt, thø hai víi h¹ng tö thø t­, h¹ng tö thø ba, thø n¨m víi h¹ng tö thø s¸u ®Ó cã d¹ng h»ng ®¼ng thøc vµ tiÕp tôc ph©n tÝch, ta cã :

  
x2 -  2xy  - z2 + y2 + 2zt – t2
 
= (x2 – 2xy + y2) – (z2 – 2zt + t)2
              = (x – y)2 – (z – t)2
    
 = (x – y + z – t)(x – y – z + t).

3)    
9 – x2 + 2xy – y2 = 9 – (x2 – 2xy + y2 )

                                      = 32 – (x – y2)

                                      =(3 +x – y)( 3 – x + y)

   

NhËn xÐt : Trong c¸ch gi¶i trªn, ta ®· nhãm 3 h¹ng tö cuèi cña ®a thøc vµ ®­a vµo trong dÊu ngoÆc ®»ng tr­íc cã dÊu “ – ” ®Ó ph©n tÝch ®a thøc b»ng ph­¬ng ph¸p dïng h»ng ®¼ng thøc.

  
Khai th¸c bµi to¸n:  

     NÕu chó ý ®Õn ph­¬ng ph¸p nhãm c¸c h¹ng tö, ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

  
E = 3x3 – 75x + 6x2 – 150

Bµi to¸n 1.2: Ph©n tÝch ®a thøc

  
F = 
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Bµi to¸n 1.3: Ph©n tÝch ®a thøc 

  
G = 
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4. Ph­¬ng ph¸p phèi hîp c¸c ph­¬ng ph¸p.

a) Ph­¬ng ph¸p:


     §Ó ph©n tÝch ®a thøc thµnh nh©n tö b»ng c¸ch phèi hîp nhiÒu  ph­¬ng ph¸p, ta nªn chó ý chän c¸c ph­¬ng ph¸p theo thø tù ­u tiªn nh­ sau :
   

 B­íc 1:  §Çu tiªn ta xÐt xem c¸c h¹ng tö cã xuÊt hiÖn nh©n tö chung hay kh«ng?

· Cã nh©n tö chung:  ¸p dông ph­¬ng ph¸p ®Æt nh©n tö chung. Sau ®ã ta xem ®a thøc trong ngoÆc lµ bµi to¸n míi vµ quay l¹i víi b­íc 1 vµ tiÕp tôc thùc hiÖn ®Õn kÕt qu¶ cuèi cïng.

· NÕu kh«ng cã nh©n tö chung, chuyÓn sang b­íc 2.

 
 B­íc 2:  NÕu ®a thøc cã d¹ng cña mét hµng ®¼ng thøc th× ¸p dông ph­¬ng ph¸p h»ng ®¼ng thøc. NÕu kh«ng th× chuyÓn qua b­íc 3.



B­íc 3:  Dïng ph­¬ng ph¸p nhãm h¹ng tö thÝch hîp ®Ó xuÊt hiÖn h»ng ®¼ng thøc hoÆc nh©n tö chung.

b) VÝ dô :

    

Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö :

         1)   2x2 + 4x + 2 – 2y2
    
2)   2a2 – 12ab + 18b2  

     
3)   5x3z – 10x2z – 5xz3 – 5xy2z + 5xz  + 10xyz2 .  
Gi¶i:
1)      Ta thÊy c¸c h¹ng tö ®Òu cã thõa sè chung, ta ®Æt thõa sè chung ra ngoµi vµ tiÕp tôc ph©n tÝch ®a thøc ë trong ngoÆc:

     
2x2 + 4x + 2 – 2y2
    
 = 2(x2 + 2x + 1 – y2)                 §Æt nh©n tö chung

     
= 2 [(x2 + 2x + 1) – y2]              Nhãm c¸c h¹ng tö thÝch hîp cña ®a thøc trong ngoÆc.

    
= 2[(x + 1)2 – y2]               XuÊt hiÖn h»ng ®¼ng thøc

  
= 2(x + 1 – y)(x + 1 + y)                Dïng h»ng ®¼ng thøc
   
Nh­ vËy thø tù ­u tiªn lµ: §Æt nh©n tö chung              dïng h»ng ®¼ng thøc                  nhãm h¹ng tö.
  

VËy  2x2 + 4x + 2 – 2y2 = 2(x + 1 – y)(x + 1 + y).
2)   
2a2 – 12ab + 18b2  

 

C¸ch gi¶i t­¬ng tù c©u a) :



2a2 – 12ab + 18b2   = 2(a2 – 6ab + 9b2)

                                         = 2(a – 3b)2
3)   
5x3z – 10x2z –  5xz3 - 5xy2z + 5xz  + 10xyz2   
          

= 5xz(x2 – 2x – z2 – y2 + 1 + 2yz)

          

= 5xz[ (x2 – 2x + 1) – (y2 – 2yz + z2)]
          

= 5xz[(x – 1)2 – (y – z)2]

         

= 5xz(x – 1 – y + z)(x – 1 + y – z).


Khai th¸c bµi to¸n:  

     B»ng ph­¬ng ph¸p phèi hîp c¸c ph­¬ng ph¸p ®Ó ph©n tÝch ®a thøc thµnh nh©n tö, ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

  
I = 
[image: image11.wmf]-+-
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Bµi to¸n 1.2: Ph©n tÝch ®a thøc

  
K = 3x3y – 6x2y – 3xy3 – 6axy2 – 3a2xy + 3xy
Bµi to¸n 1.3: Ph©n tÝch ®a thøc 

  
L = 
[image: image12.wmf]532
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5. Ph­¬ng ph¸p t¸ch mét h¹ng tö thµnh hai hay nhiÒu h¹ng tö.

a) Ph­¬ng ph¸p: 
  
Cã mét sè ®a thøc kh«ng cã nh©n tö chung còng kh«ng cã d¹ng h»ng ®¼ng thøc nªn viÖc ph©n tÝch thµnh nh©n tö lµ rÊt khã. V× thÕ ta nªn t¸ch mét h¹ng tö thµnh hai hoÆc nhiÒu h¹ng tö ®Ó ®a thøc cã nhiÒu h¹ng tö h¬n råi dïng ph­¬ng ph¸p  nhãm c¸c h¹ng tö vµ ®Æt nh©n tö chung ®Ó ph©n tÝch tiÕp.


b) VÝ dô:

VÝ dô 1:
     
Ph©n tÝch:   x2  – 6x + 8

       
NhËn xÐt:  
      
§a thøc trªn kh«ng chøa thõa sè chung. Kh«ng cã d¹ng mét h»ng ®¼ng thøc ®¸ng nhí, còng kh«ng thÓ nhãm c¸c sè h¹ng. Ta biÕn ®æi ®a thøc nµy thµnh ®a thøc cã nhiÒu sè h¹ng h¬n sau ®ã nhãm c¸c h¹ng tö l¹i víi nhau mét c¸ch phï hîp:

C¸ch 1: T¸ch sè h¹ng thø hai  

 

x2 – 6x + 8  = x2 – 2x – 4x + 8



         =  x(x – 2) – 4( x – 2) 
         = (x –  )(x –  4).
C¸ch 2:  T¸ch sè h¹ng thø 3

 
x2  - 6x + 8 = x2 – 6x + 9 – 1


                  = (x – 3)2 – 1  = ( x – 3 – 1)(x – 3 + 1)



        = (x –  4)( x – 2).
C¸ch 3: x2  – 6x + 8  =  x2 – 4 – 6x + 12 




        =  ( x – 2)(x + 2) – 6(x –  2) 
                                       = (x –  2)(x –  4)

C¸ch 4: x2  – 6x + 8  = x2 – 16 – 6x + 24 
                                       = ( x –  4)(4 + x) – 6(x – 4)
                                       = (x –  4)( x + 4 – 6)  
                                       = (x –  4) ( x – 2).
C¸ch 5 : x2  – 6x + 8  = x2 – 4x + 4 – 2x + 4 
                                        = (x – 2)2 – 2( x – 2)



                   = (x – 2)( x – 2 – 2)      
                                       = ( x – 2)(x – 4).
MÆc dï cã nhiÒu c¸ch t¸ch nh­ng th«ng dông nhÊt lµ c¸ch sau:


* C¸ch 1: T¸ch h¹ng tö  bËc nhÊt thµnh hai h¹ng tö råi dïng ph­¬ng ph¸p  nhãm c¸c h¹ng tö  vµ ®Æt nh©n tö chung míi. 

    Tæng qu¸t: §Ó ph©n tÝch tam thøc bËc hai ax2 + bx + c thµnh nh©n tö ta lµm nh­ sau:


+ T×m tÝch ac


+ Ph©n tÝch  tÝch ac thµnh tÝch cña 2 thõa sè nguyªn b»ng mäi c¸ch.


+ Chän hai thõa sè cã tæng b»ng b.


Khi ®ã h¹ng tö  bx  ®· ®­îc t¸ch thµnh 2 h¹ng tö bËc nhÊt.


VÝ dô 2:  4x2 – 4x – 3


Ta cã tÝch: ac = 4.( –3) = – 12

Ph©n tÝch : – 12 = –1.12 = 1.( –12) = – 2.6 = –3.4 = 3.( – 4)

Chän 2 thõa sè cã tæng lµ : – 4 ®ã lµ 2 vµ (–6)



4x2 – 4x – 3 = 4x2 + 2x –  6x – 3  
                              =  2x(2x + 1) – 3(2x + 1)

                              = (2x + 1)(2x – 3)



* C¸ch 2: T¸ch h¹ng tö thø ba  thµnh 2 h¹ng tö råi ®­a ®a thøc vÒ d¹ng hiÖu hai b×nh ph­¬ng.


4x2 – 4x – 3 = 4x2 – 4x +1 – 4 = ( 2x – 1) – 22  



          = ( 2x – 1 – 2)( 2x – 1 + 2)  



                    = (2x + 1)(2x –  3)


VÝ dô 3:   3x2 – 8x + 4 = 4x2 – 8x + 4 – x2   
                                         = (2x – 2)2 – x2



          = ( 2x – 2 – x)(2x – 2 + x)




          = (x – 2)(3x – 2)

 
VÝ dô 4:     Ph©n tÝch    x2  – 5x + 6


NhËn xÐt :  §a thøc trªn cã d¹ng a x2 + bx + c ta ph¶i t¸ch 
 bx = mx + nx .

          Trong ®ã 
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x2  - 5x + 6 
= x2 + x – 6x + 6

                           
= (x2 + x) –(6x + 6)

                   
= x(x + 1) – 6(x +1)

                 
= (x + 1)(x – 6).
    
Qua c¸c vÝ dô trªn ta thÊy viÖc t¸ch mét sè h¹ng thµnh nhiÕu sè h¹ng kh¸c th­êng nh»m môc ®Ých:


+ Lµm xuÊt hiÖn c¸c hÖ sè tû lÖ nhê ®ã mµ xuÊt hiÖn thõa sè chung (theo c¸ch 1).


+ Lµm xuÊt hiÖn hiÖu cña hai b×nh ph­¬ng (c¸ch 2)

Víi c¸c ®a thøc cã bËc tõ 3 trë lªn, ®Ó dÔ dµng lµm xuÊt hiÖn c¸c hÖ sè tû lÖ ng­êi ta th­êng dïng c¸ch lµm xuÊt hiÖn nghiÖm cña ®a thøc.

  
Khai th¸c bµi to¸n:  

     B»ng ph­¬ng ph¸p t¸ch h¹ng tö (chñ yÕu lµ h¹ng tö tù do vµ c¸c h¹ng tö bËc thÊp), ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

   
H = x2 – 21x + 38
Bµi to¸n 1.2: Ph©n tÝch ®a thøc

  
I = x4 + 5x2 – 14

Bµi to¸n 1.3: Ph©n tÝch ®a thøc 

  
K = x2 + 4x – 21

  6. Ph­¬ng ph¸p ®æi biÕn sè ( ®Æt Èn phô).

a) Ph­¬ng ph¸p:  
     
Trong mét sè bµi to¸n, ta nªn ®­a mét biÕn phô vµo ®Ó viÖc gi¶i bµi to¸n ®­îc gän gµng, tr¸nh nhÇm lÉn. §Æt Èn phô ®Ó ®­a vÒ d¹ng tam thøc bËc hai  råi sö dông c¸c ph­¬ng ph¸p  c¬ b¶n kh¸c vµ tiÕp tôc ph©n tÝch.


b) VÝ dô:
     
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö


1)   f(x) =  (x2 + x + 1)(x2 + x + 2) – 12

2)   h(x) =  (x + 1)(x + 2)(x + 3)(x + 4) – 24

3)   g(x) =   4x( x + y)( x + y + z)( x + z) + y2x2
Gi¶i:

1) 
f(x) = (x2 + x + 1)(x2 + x + 2) – 12

    
§Æt x2 + x + 1 = y  
[image: image14.wmf]Þ

 x2 + x + 2 = y + 1

f(x) = y(y + 1) – 12 
       
       = y2 + y – 12
                 = y2 – 3y + 4y – 12
          
       = y(y – 3) + 4(y – 3) 
                 = (y – 3)(y + 4)

  
Thay y = x2 + x + 1 , ta ®­îc:

  
f(x) = (x2 + x – 2)(x2 + x + 5)


§Õn ®©y ta ph©n tÝch tiÕp:

 
x2 + x – 2 = x2 – x + 2x – 2 
      

      = x(x – 1) + 2(x – 1) 
      
                = (x – 1)(x + 2)

x2 + x + 5 = x2 + x + 
[image: image15.wmf]222
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Vµ x2 +x + 5 kh«ng thÓ ph©n tÝch ®­îc n÷a.


KÕt qu¶: f(x) = (x –1)(x + 2)(x2 + x +5).

2)
h(x)   =  (x + 1)(x + 2)(x + 3)(x + 4) – 24


         
=  (x + 1)(x + 4)(x + 2)(x + 3) – 24

           

= (x2 + 5x + 4)( x2 + 5x + 6) – 24

  
§Æt y = x2 + 5x + 4  
[image: image18.wmf]Þ

 x2 + 5x + 6  = y + 2 vµ ta ®­îc:

  
h(x) 
= y(y + 2) – 24 


= y2 + 2y – 24 



= y2 - 4y + 6y – 24

         

= y(y – 4) + 6(y – 4) 


= (y – 4)(y +6)


Thay y = x2 +5x + 4 , ta ®­îc:

 
h(x)  
= (x2 +5x)(x2 + 5x + 10) 



= x(x + 5)(x2 + 5x + 10)


KÕt qu¶: h(x) = x(x + 5)(x2 + 5x + 10).

3)  
g(x) 
=  4x(x + y)( x + y + z)(x + z) +
y2z2
   
= 4x(x + y +
z)(x + y)( x + z) +
y2z2
   
= 4(x2 + xy + xz)(x2 + xz + xy + yz) + y2z2
§Æt : x2 + xy + xz = m, ta cã:

g(x) 
= 4m(m + yz) + y2z2
        


= 4m2 + 4myz + y2z2
       


= ( 2m + yz)2
Thay m = x2 + xy + xz, ta ®­îc :
   
g(x) 
= 4x(x + y)(x + y + z)(x + z) + y2z2 
= (2x2 + 2xy + 2xz + yz)2

KÕt qu¶: g(x) = (2x2 + 2xy + 2xz + yz)2
· D¹ng ®Æc biÖt
       
XÐt Q(x) = ay2 + by + c. NÕu cã c¸c sè m, n sao cho m.n = a.c, m + n = b th× ay2 + by + c = ay2 + (m +n)y + m.n/a hay y2 + by + c = a(y + m/a)(y + n/a) (*).NÕu a = 1 th×  y2 + by + c = (y + m)(y + n). Trong tr­êng hîp nµy a, b, c nguyªn th× tr­íc hÕt ph©n tÝch hai sè nguyªn m.n sao cho gi¸ trÞ tuyÖt ®èi cña m vµ n nhá h¬n b. Sau ®ã chän m, n tho¶ m·n m + n = b.  


( §a thøc d¹ng: P(x) = ax4 + bx2 + c 


C¸ch gi¶i: ®Æt biÕn phô y = x2 vµ ¸p dông H§T (*).


VÝ dô: Ph©n tÝch P(x) = 6x4 + 19x2 + 15 thµnh nh©n tö.

Gi¶i:
§Æt  y = x2 , ta cã:

Q(y) = 6y2 + 19y + 15

   
T×m m, n sao cho m.n = 90 vµ m + n = 19 víi m < 19, n < 19

  
V× 90  = 6.15 = 9.10 nªn chän m = 9, n = 10, ta cã:
6y2 + 19y + 15  = 6y2 + 9y + 10y + 15

    


     = 3y(2y + 3) + 5(2y +3)



               = (2y + 3)(3y + 5)


Do ®ã :        P(x)    = 6x4 + 19x2 + 15 
  
     = ( 2x2 + 3)(3x2 + 5)

 
( §a thøc d¹ng: P(x) = (x + a)(x + b)(x + c)(x + d) + e víi a + b = c + d


C¸ch gi¶i: §Æt biÕn phô y = (x + a)(x + b) cã thÓ  y = (x + c)(x + d)    hoÆc  y2 = x2 + (a + b) x





  


VÝ dô: Ph©n tÝch P(x) = (x +1)(x + 2)(x +3)(x + 4) – 15  thµnh nh©n tö.

Gi¶i:
 
Víi a = 1, b = 4, c = 2, d = 3 th×  a + b = 5 =c + d. 

BiÕn ®æi:  P(x)  = (x + 1)(x + 4)( x + 2)( x + 3) – 15 



  = (x2 + 5x + 4)(x2 + 5x + 6) – 15 


§Æt y = x2 + 5x + 4 th× P(x) trë thµnh 

Q(y) = y(y + 2) – 1

           = y2 +2y – 15
           = y2 – 3y + 5y – 15 

           = y(y – 3) + 5( y – 3)

           = (y – 3)(y + 5)


Do ®ã: P(x) = (x2 +5x + 1)(x2 + 5x + 9)

    Tæng qu¸t:  NÕu ®a thøc d¹ng P(x) = (a1x + a2)(b1x + b2)(c1x + c2)(d1x + d2) tho¶ m·n a1b1 = c1d1 vµ a1b2 + a2b1 = c1d2 +c2d1 th× ®Æt y =(a1x + a2)(b1x + b2) 

råi biÕn ®æi nh­ trªn.


( §a thøc d¹ng: P(x) = (a1x + a2)(b1x + b2)(c1x + c2)(d1x + d2) 

                         víi a1b1 = c1d1 vµ  a2b2 = c2d2

VÝ dô:  Ph©n tÝch  P(x) = (3x + 2)( 3x – 5)( x – 9)( 9x + 10) + 24x2 thµnh nh©n tö.

Gi¶i:

DÔ thÊy a1b1 = 3.3 = 9.1 = c1d1 vµ  a2b2 = 2.(-5) =(-1).10 =c2d2
P(x) = (9x2 – 9x – 10)(9x2  + 9x – 10) + 24x2
§Æt y = (3x +2)(3x – 5) = 9x2 – 9x – 10 th× P(x) trë thµnh:


Q(y) = y(y + 10x) = 24x2 

T×m  m.n = 24x2 vµ  m + n = 10x ta chän ®­îc  m = 6x , n = 4x

Ta ®­îc: Q(y) = y2 + 10xy + 24x2




   = (y + 6x)(y + 4x)

Do ®ã:     P(x) = ( 9x2 – 3x – 10)(9x2 – 5x – 10).

 
( §a thøc d¹ng : P(x) = ax4 +bx3 + cx2 + kbx + a víi k = 1 hoÆc k = –1 


C¸ch gi¶i: §Æt y = x2 + k vµ biÕn ®æi P(x) vÒ d¹ng chøa h¹ng tö           ay2 + bxy råi sö dông H§T(*).


VÝ dô: Ph©n tÝch P(x) = 2x4 + 3x3 – 9x2 – 3x + 2 thµnh nh©n tö.

Gi¶i:
 
§Æt y = x2 – 1 suy ra y2 = x4 – 2x2 + 1

BiÕn ®æi P(x) = 2(x4 – 2x2 + 1) + 3x3 – 5x2 – 3x




 = 2(x2 – 1)2 + 3x( x2 – 1) – 5x

Tõ ®ã Q(y) = 2y2 + 3xy – 5x2
T×m m, n sao cho m.n = - 10x2 vµ m + n = 3x chän m = 5x , n = - 2x

Ta cã: Q(y) = 2y2 + 3xy – 5x2


         = 2y2 – 2xy + 5xy – 5x2


         = 2y(y – x) + 5x(y – x)



         = ( y – x)( 2y – 5x)


Do ®ã:  P(x) = (x2 – x – 1 )(2x2 + 5x – 2).

  
( §a thøc d¹ng: P(x) = x4 + bx3 + cx2 + dx + e víi e = d2/b2


C¸ch gi¶i:  §Æt biÕn phô y = x2 + d/b vµ biÕn ®æi(x) vÒ d¹ng chøa h¹ng tö   y2+ bxy råi sö dông H§T (*).


VÝ dô: Ph©n tÝch P(x) = x4 - x3 – 10x2 + 2x + 4 thµnh nh©n tö.
Gi¶i:

DÔ thÊy  b = 1, d = 2, e = 4 ®Æt y = x2 – 2 suy ra y2 = x4 – 4x2 + 4

BiÕn ®æi  P(x) = x4 – 4x2 + 4 – x3 – 6x2 + 2x




  = (x2 – 2)2 – x(x2 – 2) – 6x2

Tõ ®ã  Q(y) = y2 – xy – 6x2 


T×m m, n sao cho  m.n = - 6x2 vµ m + n = - x  chän m = 2x, n = -3x 


Ta cã:  Q(y) = y2 + 2xy – 3xy – 6x2


          = y(y + 2x) – 3x(y + 2x)



          = (y + 2x)(y – 3x)


Do ®ã:  P(x) = (x2 + 2x – 2)(x2 – 3x – 2).


* NÕu ®a thøc P(x) cã chøa ax4 th× cã thÓ xÐt ®a thøc Q(x) = P(x)/a theo c¸ch trªn.


( §a thøc d¹ng P(x) = (x + a)4 + ( x + b)4 +c

      C¸ch gi¶i:   §Æt biÕn phô y = x + ( a + b)/2 vµ biÕn ®æi P(x) vÒ d¹ng   

  mx4 + nx2 + p 

VÝ dô: Ph©n tÝch   P(x) = (x – 3)4 + ( x – 1) 4 – 16 thµnh nh©n tö.

Gi¶i:


§Æt y = x – 2 lóc ®ã P(x) trë thµnh

Q(y) = (y – 1)4 + ( y + 1) 4 – 16 


        = 2y4 + 12y2 – 14 


        = 2(y2 + 7)( y2 – 1)


        = 2(y2 + 7)(y – 1)(y + 1)


Do ®ã:  P(x) = 2(x2 – 4x + 11)(x – 3)(x – 1).


Khai th¸c bµi to¸n:  

     B»ng c¸ch ®Æt Èn phô , ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

  
A = 
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Bµi to¸n 1.2: Ph©n tÝch ®a thøc

    B = 
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Bµi to¸n 1.3: Ph©n tÝch ®a thøc

    C = (
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7. Ph­¬ng ph¸p thªm bít cïng mét h¹ng tö.

a) Ph­¬ng ph¸p :
     
Thªm bít cïng mét h¹ng tö ®Ó ®a thøc cã nhiÒu h¹ng tö h¬n cã d¹ng h»ng ®¼ng thøc råi dïng ph­¬ng ph¸p  nhãm c¸c h¹ng tö vµ ®Æt nh©n tö chung ®Ó tiÕp tôc ph©n tÝch. Th«ng th­êng hay ®­a vÒ d¹ng  c¸c h»ng ®¼ng thøc ®¸ng nhí sau khi thªm bít.


b) VÝ dô: 
  
Ph©n tÝch c¸c ®a thøc  sau thµnh nh©n tö: 
1) a3 + b3 + c3 – 3abc 
2) x5  – 1     
3) 4x4  + 81  

4) x8 + x4 + 1

Gi¶i:

       
C¸c h¹ng tö cña  c¸c ®a thøc ®· cho kh«ng chøa thõa sè chung, kh«ng cã mét d¹ng h»ng ®¼ng thøc nµo, còng kh«ng thÓ nhãm c¸c sè h¹ng. V× vËy ta ph¶i biÕn ®æi ®a thøc b»ng c¸ch thªm bít cïng mét h¹ng tö ®Ó cã thÓ vËn dông c¸c ph­¬ng ph¸p ph©n tÝch ®· biÕt.

1)   
a3 + b3 + c3 – 3abc 

Ta sÏ thªm vµ bít  3a2b +3ab2  sau ®ã nhãm ®Ó ph©n tÝch tiÕp


 a3 + b3 + c3 = (a3 + 3a2b +3ab2 + b3) + c3 – (3a2b +3ab2 + 3abc)



         = (a + b)3 +c3 – 3ab(a + b + c)



         = (a + b + c)[(a + b)2 – (a + b)c + c2 – 3ab]



         = (a + b + c)(a2 + 2ab + b2 – ac – bc + c2 – 3ab]



         = (a + b + c)(a2 + b2 + c2 – ab – ac – bc)

2)
 x5 – 1     

Ta sÏ thªm vµ bít x sau ®ã dïng ph­¬ng ph¸p nhãm:  

           x5  – 1   = x5 – x + x – 1 

                        = (x5 – x) + (x – 1)

                        = x(x4 – 1) + ( x – 1)



    = x(x2 – 1)(x2 + 1) + (x - 1)



    = x(x +1)(x – 1)(x2 + 1) + (  x – 1)



    = (x – 1)[x(x + 1)(x2 + 1) + 1].
3) 
4x4 + 81  

Ta sÏ thªm vµ bít 36x2 sau ®ã nhãm c¸c h¹ng tö phï hîp ®Ó cã d¹ng h»ng ®¼ng thøc:

    
4x4 + 81  =  4x4  + 36x2 + 81 – 36x2

        
    = ( 2x2 + 9)2 – (6x)2
[image: image22.wmf]

              =  (2x2 + 9 – 6x)(2x2 + 9 + 6x)
4)  
x8 + x4 + 1

Ta sÏ thªm vµ bít x4 sau ®ã nhãm c¸c h¹ng tö sö dông c¸c h»ng ®¼ng thøc ®Ó ph©n tÝch tiÕp:
 
x8 + x4 + 1
 = x8 + 2x4 + 1 – x4 = (x4 + 1)2 – x4
                 

 = (x4 + 1 – x2)(x4 + 1 + x2)

                 

 =(x4 – x2 + 1)(x4 + 2x2 – x2 + 1)

                  

 =(x4 – x2 + 1)[(x2 + 1)2 – x2 ]

                 

 =( x4 – x2 + 1)(x2 + 1 + x2)(x2 + 1 – x2)
                 

 = (x4 – x2 + 1)(2x2 + 1).

Khai th¸c bµi to¸n:  

     B»ng ph­¬ng ph¸p thªm bít h¹ng tö, ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

  
M = x4 + 4y4
Bµi to¸n 1.2: Ph©n tÝch ®a thøc

   
N = x4 + x2 + 1

Bµi to¸n 1.3: Ph©n tÝch ®a thøc

   
P = (1 + x2)2 – 4x(1 + x2)

8. Ph©n tÝch ®a thøc thµnh nh©n tö b»ng ph­¬ng ph¸p hÖ sè bÊt ®Þnh:
a)Ph­¬ng ph¸p :

   
NÕu trªn mét tËp hîp sè nµo ®ã mµ hai ®a thøc f(x) vµ g(x) ®ång nhÊt víi nhau, tøc lµ øng víi mäi gi¸ trÞ cña biÕn lÊy trªn tËp hîp sè ®· cho mµ f(x) vµ g(x) lu«n cã c¸c gi¸ trÞ b»ng nhau th× hÖ sè cña c¸c h¹ng tö cïng bËc lµ b»ng nhau.
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b) VÝ dô : 
   
Ph©n tÝch c¸c ®a thøc sau  thµnh nh©n tö: 
1)  f(x) = x2 + 3x + 2

2) g(x) = x3 – 19x – 30 



3) h(x) = x4 + 6x3 + 7x2 + 6x + 1

          4) k(x) = x4 – 6x3 + 12x2 – 14x + 3

Gi¶i:

1)    
f(x) = x2 + 3x + 2

 
 V× hÖ sè cña h¹ng tö cã bËc cao nhÊt lµ (x2) lµ 1 nªn  f(x) cã thÓ ph©n tÝch thµnh hai nh©n tö x + a, x + b, ta cã:
     
x2 + 3x + 2 = (x + a)(x + b)
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x2 + 3x + 2 = x2 + (a + b)x  + ab
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Tõ  a + b = 3   =>  a= 3 – b. §em thÕ vµo ab = 2, ta ®­îc:

 
ab = 2   => b(3 – b) = 2  
[image: image27.wmf]Û

–b2 + 3b – 2 = 0
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 –b2 + b + 2b -2 = 0
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 –b(b – 1) + 2(b – 1) = 0
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(b – 1)(b – 2) = 0
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Cho b = 1    => a = 2   hoÆc   b = 2    => a = 1.

Trong c¶ hai tr­êng hîp nµy ta ®Òu ®­îc kÕt qu¶:

  
f(x) = x2 + 3x + 2 = (x + 1)(x + 2). 

  
VËy  f(x) = (x +1)(x + 2).
 
Chó ý: Cã thÓ  ph©n tÝch ®a thøc trªn thµnh nh©n tö b»ng c¸ch t¸ch vµ nhãm c¸c h¹ng tö:

   
x2 + 3x + 2 =  x2 + x+ 2x + 2

                             = x(x + 1) + 2(x + 1)

                             = (x + 1)(x + 2).

2)     
g(x) =  x3 – 19x – 30 


    
KÕt qu¶ ph¶i t×m cã d¹ng: 

(x + a)(x2 + bx + c = x3 + (a + b)x2 + (ab + c)x + ac. Ta ph¶i t×m a, b, c tho¶ m·n: 


x3 – 19x – 30 = x3 + (a +b)x2 + (ab +c)x + ac

V× hai ®a thøc ®ång nhÊt, nªn ta cã:
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V× a,c thuéc sè nguyªn vµ tÝch ac = –30, do ®ã a, c lµ ­íc cña –30 hay  a, c ={
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a = 2, c = 15 khi ®ã b = –2 tho¶ m·n hÖ trªn.


VËy g(x) =  x3 – 19x – 30 = (x + 2)(x2 – 2x – 15)
 
3)    
h(x) =  x4 + 6x3 + 7x2 + 6x + 1

        
DÔ thÊy 
[image: image42.wmf]±

1 kh«ng ph¶i lµ nghiÖm cña ®a thøc trªn nªn ®a thøc kh«ng cã nghiÖm nguyªn, còng kh«ng cã nghiÖm h÷u tû. Nh­ vËy nÕu ®a thøc ®· cho ph©n tÝch thµnh nh©n tö th× ph¶i cã d¹ng:

 (x2 + ax + b)( x2+ cx + d) = x4 + (a + c)x3 + (ac + b + d)x2 + (ad +bc)x +bd 

  

§ång nhÊt hÖ sè ®a thøc nµy víi ®a thøc ®· cho, ta cã:

x4 + 6x3 +7x2 + 6x + 1 =x4 +(a + c)x3 + (ac + b +d)x2 + (ad + bc)x +bd
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Tõ hÖ ph­¬ng tr×nh trªn ta t×m ®­îc: a = b = d = 1, c = 5


VËy  h(x) =  x4 + 6x3 +7x2 + 6x + 1 = (x2 + x + 1)(x2 + x + 5).

4)    
k(x) =   x4 - 6x3 + 12x2 - 14x + 3

Thö: x= (1; (3 kh«ng lµ nghiÖm cña ®a thøc, ®a thøc kh«ng cã nghiÖm nguyªn còng kh«ng cã nghiÖm h÷u tû.  §a thøc trªn ph©n tÝch ®­îc thµnh thõa sè th× ph¶i cã d¹ng: 

(x2 + ax + b)(x2 + cx + d) = x4 + (a + c)x3 + (ac + b + d)x2 + (ad + bc)x + bd

                                         = x4      –     6x3          +     12x2         –   14x  + 3
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* bd =3 mµ b,d (Z   => b (  
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Víi b =3 => d =1
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VËy: 
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VËy   k(x) = x4 – 6x3 +12x2 – 14x + 3 = (x2 – 2x + 3)(x2 – 4x +1).

Khai th¸c bµi to¸n:  

     B»ng ph­¬ng ph¸p hÖ sè bÊt ®Þnh vµ víi c¸ch gi¶ nh­ trªn, ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

  
f(x) = 
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Bµi to¸n 1.2: Ph©n tÝch ®a thøc

  
g(x) = 
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Bµi to¸n 1.3: Ph©n tÝch ®a thøc

  
h(x) = 
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9. Ph­¬ng ph¸p t×m nghiÖm cña ®a thøc:

a)  Ph­¬ng ph¸p:  


Cho ®a thøc f(x), a lµ nghiÖm cña ®a thøc f(x) nÕu f(a) = 0. Nh­ vËy nÕu ®a thøc f(x) chøa nh©n tö (x – a) th× a ph¶i lµ nghiÖm cña ®a thøc. Ta ®· biÕt r»ng nghiÖm nguyªn cña ®a thøc nÕu cã ph¶i lµ ­íc cña hÖ sè tù do.    


(  NÕu ®a thøc P(x) cã mét nghiÖm lµ x = a th× ta cã thÓ ph©n tÝch P(x) thµnh tÝch cña hai thõa sè lµ (x – a) vµ Q(x).

    
P(x) = (x – a)Q(x)

Muèn t×m Q(x), ta h·y chia P(x) cho (x – a). Sau ®ã l¹i ¸p dông ®Ó ph©n tÝch tiÕp Q(x).


(  NÕu ®a thøc P(x) cã hai nghiÖm ph©n biÖt lµ x = a vµ x= b th× ta cã thÓ ph©n tÝch ®a thøc P(x) thµnh tÝch cña ba thõa sè lµ (x – a), (x – b) vµ Q(x).


P(x) = (x – a)(x – b) Q(x)


Muèn t×m Q(x), ta h·y chia P(x) cho tÝch sè  (x – a)(x – b) = x2 + (a + b)x + ab, ta cã th­¬ng ®óng cña phÐp chia lµ Q(x). Sau ®ã l¹i ¸p dông ®Ó ph©n tÝch tiÕp Q(x). 


( NÕu ®a thøc P(x) cã nghiÖm kÐp x1 = x2 = a th× sao?
ThÕ nµo lµ nghiÖm sè kÐp?

Gi¶ sö P(x) cã mét nghiÖm lµ x = a suy ra P(x) = (x – a)Q(x).

           Q(x) l¹i cã mét nghiÖm x = a suy ra Q(x) = (x – a)R(x).

  
Do ®ã, ta cã : P(x) = (x – a)2R(x).

Ta nãi ®a thøc P(x) cã nghiÖm kÐp x1 = x2 = a

   
VËy nÕu ®a thøc P(x) cã nghiÖm kÐp x1 = x2 = a th× P(x) = (x – a)2R(x).


b)  VÝ dô: 

Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö:

   
1)  P(x) = x3 – 2x – 4

    
2)  P(x) = x4 + x3 – 2x2 – 6x – 4 

    
3) P(x) =  2x3 – 5x2 + 8x – 3

    
4) P(x) = x3 + 3x – 4

Gi¶i:

1)
P(x) = x3 – 2x – 4

    
Ta thÊy ®a thøc P(x) = x3 – 2x – 4 cã mét nghiÖm lµ x = 2.
 
Do ®ã, ta cã :

    
P(x) = (x – 2)Q(x)

 
Chia ®a thøc P(x) = x3 – 2x – 4 cho nhÞ thøc x – 2, ta ®­îc th­¬ng lµ

  
Q(x) = x2 + 2x +2 = (x + 1)2 +1 
Ta thÊy Q(x) 
[image: image51.wmf]0   x.
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 nªn Q(x) kh«ng thÓ ph©n tÝch ®­îc n÷a.

Suy ra P(x) = (x – 2)(x2 + 2x + 2)


VËy  P(x) = x3 – 2x – 4 = ( x - 2)(x2 + 2x + 2)

2)  
P(x) = x4 + x3 – 2x2 – 6x – 4 

   
Ta nhËn thÊy ®a thøc P(x) cã hai nghiÖm ph©n biÖt lµ -1 vµ 2. V×    P(-1) = 0 vµ P(2) = 0.

Do ®ã P(x) = (x – 1)(x – 2)Q(x)

Chia ®a thøc P(x) cho tam thøc (x + 1)(x – 2) = x2 – x – 2 , ta ®­îc th­¬ng ®óng cña phÐp chia lµ: Q(x) = x2 + 2x + 2 = (x + 1)2 + 1
Ta thÊy Q(x) 
[image: image52.wmf]0   x.
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 nªn Q(x) kh«ng thÓ ph©n tÝch ®­îc n÷a.

Suy ra: P(x) = (x + 1)(x – 2)(x2 + 2x + 2)


VËy : P(x) = (x + 1)(x – 2)(x2 + 2x + 2).

3)  
 P(x) = 2x3 – 5x2 + 8x – 3

    
NghiÖm h÷u tû nÕu cã cña ®a thøc P(x)  trªn lµ:

                    (– 1); 1; (–1/2); 1/2 ; (–3/2); 3/2 ; –3…
    
Sau khi kiÓm tra ta thÊy x = 1/2 lµ nghiÖm nªn ®a thøc chøa nh©n tö            ( x – 1/2) ​ hay (2x – 1). Do ®ã ta t×m c¸ch t¸ch c¸c h¹ng tö cña ®a thøc ®Ó xuÊt hiÖn nh©n tö chung (2x – 1).


2x3  - 5x2 + 8x – 3 = 2x3- x2 – 4x2 + 2x + 6x – 3




         = x2( 2x – 1) – 2x( 2x – 1) + 3(2x – 1)




         = ( 2x – 1)(x2 – 2x + 3).

HoÆc chia P(x) cho (x – 1) ta ®­îc th­¬ng ®óng lµ: x2 – 2x + 3

P(x) =  2x3  – 5x2 + 8x – 3 = ( 2x – 1)(x2 – 2x + 3)
 
VËy P(x) =  2x3  – 5x2 + 8x – 3 = ( 2x – 1)(x2 – 2x + 3)

4) 
P(x) =  x3 + 3x – 4

   
NÕu ®a thøc trªn cã nghiÖm lµ a (®a thøc cã chøa nh©n tö ( x – a) th× nh©n tö cßn l¹i cã d¹ng x2 + bx  = c suy ra – ac = – 4 suy ra a lµ ­íc cña – 4 


VËy trong ®a thøc víi hÖ sè nguyªn nghiÖm nguyªn nÕu cã ph¶i lµ ­íc cña h¹ng tö kh«ng ®æi.


¦íc cña (– 4) lµ –1; 1; – 2; 2; – 4; 4. Sau khi kiÓm tra ta thÊy 1 lµ nghiÖm cña ®a thøc. Suy ra ®a thøc chøa nh©n tö ( x – 1).

        
Do vËy ta t¸ch c¸c h¹ng tö cña ®a thøc lµm xuÊt hiÖn nh©n tö chung           ( x – 1) 


* C¸ch 1: 
 
   
P(x)
= x3 + 3x2 – 4 


= x3 – x2 + 4x2 – 4 
                    = x2(x – 1) + 4(x – 1)(x + 1)


          = ( x – 1)(x2 + 4x + 4)   
= (x – 1)(x + 2)2

* C¸ch 2: 
     
 P(x) 
=  x3 + 3x2 – 4 


= x3 – 1 + 3x2 – 3 

= (x3 – 1) + 3(x2 – 1)



= (x – 1)( x2 + x + 1) + 3(x2 – 1)




= ( x – 1)( x + 2)2

* C¸ch 3: 



Chia P(x) cho (x – 1) ta ®­îc th­¬ng ®óng lµ: (x2 + 4x + 4) = (x + 2)2


[image: image53.wmf]Þ

 P(x)  =  x3 + 3x2 – 4 = ( x – 1)( x + 2)2.

Chó ý:
     + NÕu ®a thøc cã tæng c¸c hÖ sè b»ng 0 th× ®a thøc chøa nh©n tö (x – 1).

     + NÕu ®a thøc cã tæng c¸c hÖ sè cña c¸c h¹ng tö bËc ch½n b»ng tæng c¸c h¹ng tö bËc lÎ th× ®a thøc chøa nh©n tö ( x + 1).


VÝ dô:


* §a thøc : x3 – 5x2 + 8x – 4 cã 1 – 5 + 8 – 4 = 0

Suy ra ®a thøc cã nghiÖm lµ 1 hay ®a thøc cã chøa thõa sè ( x – 1)

* §a thøc: 5x3 – 5x2 + 3x + 9 cã  (– 5) + 9 = 1+ 3

Suy ra ®a thøc cã nghiÖm lµ -1 hay ®a thøc chøa thõa sè ( x + 1).

     + NÕu ®a thøc kh«ng cã nghiÖm nguyªn nh­ng ®a thøc cã nghiÖm h÷u tØ. Trong ®a thøc víi hÖ sè nguyªn nghiÖm h÷u tû nÕu  cã ph¶i cã d¹ng p/q trong ®ã p lµ ­íc cña h¹ng tö kh«ng ®æi, q lµ ­íc d­¬ng cña h¹ng tö cao nhÊt.


Khai th¸c bµi to¸n:  

     B»ng ph­¬ng ph¸p t×m nghiÖm ®a thøc vµ víi c¸ch gi¶ nh­ trªn, ta cã thÓ gi¶i c¸c bµi to¸n t­¬ng tù nh­ sau:

Bµi to¸n 1.1: Ph©n tÝch ®a thøc

   
f(x)=x3– 6x2 +11x – 6

Bµi to¸n 1.2: Ph©n tÝch ®a thøc 

   
g(x) = 
[image: image54.wmf]5432

x+6x+13x+14x+12x+8


Bµi to¸n 1.3: Ph©n tÝch ®a thøc 
  
h(x) = 
[image: image55.wmf]432

2x+7x-2x-13x+6

.
   
***Më réng:  
§Þnh lý B¬du (Bezout)
     §Þnh lý B¬du (Bezout) vÒ nghiÖm cña mét ®a thøc.

   
NÕu ®a thøc f(x) cã thÓ ph©n tÝch thµnh nh©n tö cã nghÜa lµ cã thÓ viÕt d­íi d¹ng f(x) = g(x) . h(x) th× ta còng cã thÓ nãi f(x) chia hÕt cho ®a thøc g(x) (hoÆc ®a thøc h(x)) vµ khi ®ã  nghiÖm cña g(x) hoÆc h(x) còng chÝnh lµ nghiÖm cña f(x).

   
§Þnh lý (Bezout): D­ trong phÐp chia ®a thøc f(x) cho nhÞ thøc      x - a ®óng b»ng f(a) (lµ gi¸ trÞ cña ®a thøc f(x) t¹i x = a.)

Quy t¾c hít – n¬ (horner)

   
Quy t¾c Hít – N¬ sÏ gióp chóng ta  chia nhanh mét ®a thøc cho mét nhÞ thøc bËc nhÊt 

 
Bµi to¸n: Gi¶ sö chóng ta chia ®a thøc 


P(x) = a0xn + a1xn -1 + a2xn – 2 + a3xn – 3 + ….. + an cho nhÞ thøc x – a


BËc cña ®a thøc th­¬ng Q(x) nhá h¬n bËc cña P(x) mét ®¬n vÞ


Q(x) = b0xn – 1 + b1xn – 2 + b2xn – 3 + …… + bn – 1


Sè d­ r lµ mét h»ng sè v× bËc r < bËc (x – a)
Ta cã: a0xn + a1xn – 1 + a2xn – 2 + ….. + an 

                     = (x – a)(b0xn -1 + b1xn – 2 + …. + bn – 1) + r

          C©n b»ng hÖ sè, ta cã:

                                              b0 = a0





   b1 =  a1 + ab0





   b2 = a2 + ab1





   b3 = a3 + ab2





   …………………………..






   bn – 1 = an – 1 + abn - 2





   r = an + abn -1

Ta s¾p xÕp thµnh b¶ng sau:
	
	a0
	a1
	a2
	….
	an-1
	an

	a
	b0 =a0
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VÝ dô: Ph©n tÝch ®a thøc P(x) = 3x4 – 4x3 + 1 thµnh nh©n tö.
Gi¶i:


Ta cã: P(1) = 3 – 4 + 1 = 0

Suy ra, ®a thøc P(x) chia hÕt cho (x – 1)



P(x) = (x – 1)Q1(x)


Ta x¸c ®Þnh Q1(x) b»ng quy t¾c Hít – N¬ .
	
	3
	 -4
	0
	0
	1

	1
	3
	-1
	-1
	-1
	r = p(1) = 0


 

Do ®ã   Q1(x) = 3x3 – x2 – x – 1 

NhËn xÐt r»ng Q1(x) = 0 suy ra Q1(x) = (x – 1)Q2(x)

Ta x¸c ®inh Q2(x) b»ng c¸ch sö dông quy t¾c Hít – N¬

	
	3
	–1
	–1
	–1

	1
	3
	2
	1
	0

	
	
	
	
	



Suy ra: Q2(x) = 3x2 + 2x + 1, kh«ng ph©n tÝch thµnh nh©n tö ®­îc n÷a.

Do ®ã, ta cã: P(x) = 3x4 – 4x3 + 1 = (x – 1)2(3x2 + 2x + 1).

II. bµi tËp øng dông
 a. gi¶I mÉu mét sè bµi tËp 
Bµi 1. 


Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng c¸ch phèi hîp nhiÒu ph­¬ng ph¸p.
a) x3 + 4x2 – 29x + 24

b) x4 + 6x3 + 7x2 – 6x + 1.

c) x5 + x4 + 1

Gi¶i:

a) x3 + 4x2 – 29x + 24 = x3 – x2 + 5x2 –5x – 24x + 24

= (x3 – x2) + (5x2 – 5x) – (24x – 24)

= x2(x – 1) +5x(x – 1) – 24(x – 1)

= (x – 1)(x2 + 5x – 24)

= (x – 1)[(x2 – 3x) + (8x – 24)]

= (x – 1)[x(x – 3) + 8(x – 3)]

= (x – 1)(x – 3)(x – 8).

b) * C¸ch 1:

x4 + 6x3 + 7x2 – 6x + 1 = x4 + 6x3 + 9x2 – 2x2 - 6x + 1
                                    = x4 + (6x3 – 2x2) + (9x2 – 6x + 1)
                                    = x4 +2x2(3x – 1) + (3x – 1)2
                                    = [x2 + (3x – 1)]2
                                    = (x2 + 3x – 1)2
* C¸ch 2:

x4 + 6x3 + 7x2– 6x + 1 = x4 + 3x3 + 3x 3 + 9x2 – x2 – x2 – 3x – 3x + 1

                                  = x2(x2 + 3x –1) + 3x(x2 + 3x – 1) – (x2 + 3x –1)
                                  = (x2 + 3x – 1)(x2 + 3x – 1)

                                  = (x2 + 3x – 1)2
c) x5 + x4 + 1 = x5 + x4 + x3 – x3 + 1

                          =  (x5 + x4 + x3 ) – (x3 – 1)

                          = x3(x2 + x + 1) – (x – 1)(x2 + x + 1)

                          = (x2 + x + 1)(x3 – x + 1).

Bµi 2.
  
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng c¸ch phèi hîp nhiÒu ph­¬ng ph¸p:
a) x2y + y2z + z2x + xy2 + yz2 + zx2 + 2xyz

b) x3 – 2y3 – 3xy2
c) x3(y – z) + y3(z – x) + z3(x – y)

Gi¶i:

a) x2y + y2z + z2x + xy2 + yz2 + zx2 + 2xyz

= (x2y + xy2) + (zx2 + 2xyz + y2z) + (z2x + yz2)

= xy(x + y) +z(x + y)2 + z2(x + y)

=(x + y)[xy +z(x + y) + z2]

= (x + y)[(xy + zy )+ (zx + z2)]
= (x + y)[y(x + z) + z(x + z)]

= (x + y)(x + z)(y +z).


b) x3 – 2y3 – 3xy2 = x3 + y3 – 3y3 – 3xy2
                                 = (x + y)(x2 – xy + y2) – 3y2(y + x)
                                 = (x + y)(x2 – xy + y2 – 3y2)

                                 = ( x + y)(x2 + 2xy + y2 – 3xy – 3y2)

                                 = (x + y)[(x + y)2 – 3y(x + y)]

                                 = (x + y)(x + y)(x + y – 3y)

                                 = (x + y)2(x – 2y).

c)
 x3(y – z) + y3(z – x) + z3(x – y)


Ta cã z – x = (z – y) + (y – z), ®em thÕ vµo biÓu thøc , ta cã:

       
x3(y – z) + y3(z – x) + z3(x – y) 
= x3(y – z) + y3[(z – y) + (y – x)] + z3(x – y)

    
= x3(y – z) + y3(z – y) +y3(y – x) + z3(x – y)

    
= (y – z)(x3 – y3) + (x – y)(z3 – y3)
   
= (y – z)(x – y)(x2 + xy + y2) + (x – y)(z – y)(z2 + zy + y2)

   
= (x – y)(y – z)(x2 + xy + y2 – z2 – zy – y2)

  
= (x – y)(y – z)(x2 – z2 + xy – zy )

   
= (x – y)(y – z)[(x – z)(x + z) + y(x – z)]

  
= (x – y)(y – z)(x – z)(x + z + y).

Bµi 3. 

   
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö theo c¸c c¸ch kh¸c nhau:
a) f(x) = x3 + 21x2 + 134x + 240
b)  g(x) = x4 – x3 – x2 + 2x – 2

Gi¶i:

a) f(x) = x3 + 21x2 + 134x + 240

C¸ch 1:

f(x) 
= x3 + 3x2 + 18x2 + 54x + 80x + 240

      

= x2(x + 3) + 18x(x + 3) + 80(x + 3)

     

= (x + 3)(x2 + 18x + 80)

    

= (x + 3)[(x2 + 8x) + (10x + 80)]

   

= (x + 3)[x(x + 8) + 10(x + 8)]

   

= (x + 3)(x + 8)(x + 10).



C¸ch 2:

Sö dông ph­¬ng ph¸p hÖ sè bÊt ®Þnh

Ta cã:  x = – 3 lµ mét nghiÖm cña ®a thøc

 
f(x) = (x + 3)(ax2 + bx + c)

=>  x3 + 21x2 + 134x + 240 = ax3 + (3a + b)x2 + (3b + c)x + 3c

§ång nhÊt hÖ sè, ta cã:
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Vµ ®­îc f(x) = (x + 3)(x2 + 18x + 80)


§Õn ®©y, ta tiÕp tôc ph©n tÝch nh­ c¸ch 1


KÕt qu¶: f(x) =  (x + 3)(x + 8)(x + 10).

b) 
g(x) = x4 – x3 – x2 + 2x – 2

C¸ch 1:


g(x)
= x4 – x3 – x2 + 2x – 2

       

= (x4 – 2x2) – (x3 – 2x) + (x2 – 2)

      

= x2(x2 – 2) – x(x2 – 2) + (x2 – 2)

    

= (x2 – 2)(x2 – x + 1)

    

=
[image: image61.wmf]-+-+
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C¸ch 2:
Sö dông ph­¬ng ph¸p hÖ sè bÊt ®Þnh


Ta ®Æt g(x) = x4 – x3 – x2 + 2x – 2

                      
= (x2 + ax + b)(x2 + cx + d)

                      
=x4 + (a + c)x3 + (b + ac + d)x2 + (bc + ad)x + bd

§ång nhÊt hÖ sè ta cã:
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C¶ hai kÕt qu¶ trªn cïng ®­a vÒ mét ®¸p sè:


g(x)   = (x2 – 2)(x2 – x + 1)

    
     =
[image: image65.wmf]-+-+
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Bµi 4. 


Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng c¸ch ®Æt biÕn phô.

a) f(x) = (x2 + 4x + 8)2 + 3x3 + 14x2 + 24x

b) g(x) = (x + 2)(x +3)(x + 4)(x + 5) – 24

Gi¶i:

a) f(x) = (x2 + 4x + 8)2 + 3x3 + 14x2 + 24x

          
= (x2 + 4x + 8)2 + 3x(x2 + 4x + 8) + 2x2

§Æt x2 + 4x + 8 = y, ta ®­a f(x) vÒ d¹ng:

  
y2 + 3xy + 2x2 = (y2 + 2xy + x2) + xy + x2
                           
= (x + y)2 + x(x + y)

                           = (x + y)(x + y + x)

                           = (x + y)(2x + y)

T
hÕ y = x2 + 4x + 8 vµo kÕt qu¶ cuèi cïng, ta ®­îc:

 
f(x) = (x2 + 5x + 8)(x2 + 6x + 8)

      

= (x2 + 5x + 8)(x2 + 2x + 4x + 8)

      
= (x2 + 5x + 8)[x(x + 2) + 4(x + 2)]

      
= (x2 + 5x + 8)(x + 2)(x + 4)


VËy f(x) = (x + 2)(x + 4)(x2 + 5x + 8).

b) g(x)
= (x + 2)(x + 3)(x + 4)(x + 5) – 24

            
= (x + 2)(x + 5)(x + 3)(x + 4) – 24

            
= (x2 + 7x + 10)(x2 + 7x + 12) – 24

§Æt y = x2 + 7x + 10, ta ®­a g(x) vÒ d¹ng:

 
y(y + 2) – 24 = y2 + 2y – 24

                          
   = y2 + 6y – 4y – 24

                               = y(y + 6) – 4(y + 6)

                               = (y + 6)(y – 4)

ThÕ y = x2 + 7x + 10 vµo kÕt qu¶ cuèi cïng , ta ®­îc:


g(x) = (x2 + 7x + 16)(x2 + 7x + 6)

       

=(x2 + 7x + 16)(x2 + x + 6x + 6)

      



= (x2 + 7x + 16)[x(x + 1) + 6(x + 1)]

      

= (x2 + 7x + 16)(x + 1)(x + 6)


VËy g(x) = (x + 1)(x + 6)(x2 + 7x + 16).

Bµi 5.

 
Cho ®a thøc g(x) = x3 + 2x2 – 2x – 12.

Ph©n tÝch g(x) thµnh tÝch cña nhÞ thøc x – 2 víi mét tam thøc bËc hai.

Gi¶i:

C¸ch 1:


Ta cã: g(x) = x3 + 2x2 – 2x – 12

             
= (x – 2)(ax2 + bx + c)

             
= ax3 + bx2 + cx – 2ax2 – 2bx – 2c

            
= ax3 + (b – 2a)x2 + (c – 2b)x – 2c

§ång nhÊt hÖ sè , ta cã:
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KÕt qu¶: g(x) = (x – 2)(x2 + 4x + 6).

C¸ch 2:

    g(x) = x3 + 2x2 – 2x – 12 

      
= x3 – 8 + 2x2 – 8 – 2x + 4
     
=(x3 – 23) + 2(x2 - 22) – 2(x – 2)

    
= (x – 2)( x2 + 2x + 4) + 2(x – 2)(x + 2) – 2 (x – 2)

   
= (x – 2)(x2 + 2x + 4 + 2x + 4 – 2)

   
= (x – 2)( x2 + 4x + 6).
B .  Bµi tËp lµm thªm
I.  Bµi tËp tr¾c nghiÖm
Bµi 1: 
KÕt qu¶ ph©n tÝch ®a thøc thµnh nh©n tö lµ:

  A.   (xy – 2)(5x2 – 15x) ;             B.  y(x – 2)(5x2 – 15x) ;

  C.   y(x – 2)5x(x – 3) ;                 D. 
[image: image67.wmf](

)

(

)

xy2y5xx3

--

;
Bµi 2: 

KÕt qu¶ ph©n tÝch ®a thøc 
[image: image68.wmf]2

x(xy)(xy)

---

 thµnh nh©n tö lµ:
  A.  
[image: image69.wmf]2

(xy)x

-

;

  B.  
[image: image70.wmf]2

(xy)(x1)

-+

;

  C.  
[image: image71.wmf](xy)(x1)(x1)

--+

;
  D.  C¶ 3 c©u trªn ®Òu ®óng.

Bµi 3:  
KÕt qu¶ ph©n tÝch ®a thøc 
[image: image72.wmf]22

0,16xy2xy

--+

 thµnh nh©n tö lµ:
  A.  
[image: image73.wmf]0,4(xy)(xy)

--

;

  B.  
[image: image74.wmf](0,4xy)(0,4xy)

+---

;

  C.  
[image: image75.wmf](0,4xy)(0,4xy)

+--+

;
  D.  
[image: image76.wmf](0,4xy)(0,4xy)

++--

;

Bµi 4:    KÕt qu¶ ph©n tÝch ®a thøc 
[image: image77.wmf]22

yx6x9

---

 thµnh nh©n tö lµ:
  A. 
[image: image78.wmf]y(x3)(x3)

++

;                       B.  
[image: image79.wmf](yx3)(yx3)

++--

;

  C. 
[image: image80.wmf](yx3)(yx3)

+++-

;               D.  C¶ 3 c©u trªn ®Òu sai;

Bµi 5:    KÕt qu¶ ph©n tÝch ®a thøc 
[image: image81.wmf]x(x2)x2

-+-

 thµnh nh©n tö lµ

  A.  
[image: image82.wmf](x2)x

-

;                               B.   
[image: image83.wmf]2

(x2)x

-

;

  C.  
[image: image84.wmf]x(2x4)

-

;                             D.   
[image: image85.wmf](x2)(x1)

-+


Bµi 6:    KÕt qu¶ ph©n tÝch ®a thøc 
[image: image86.wmf]22

xy2y1

---

 thµnh nh©n tö lµ

  A.  
[image: image87.wmf](yx1)(xy1)

++--

;              B.  
[image: image88.wmf](xy)(xy)2y1

-+--

;

  C.  
[image: image89.wmf](x1)(y1)x

++

;                       D.  
[image: image90.wmf](yx1)(xy1)

++-+

;   
Bµi 7:    KÕt qu¶ ph©n tÝch ®a thøc 
[image: image91.wmf]2

8x16xx

--

 thµnh nh©n tö lµ:
  A. (x – 4)2 ;                                 B. (4 – x)2  ;

  C.  – (x – 4)(x – 4) ;                    D. – (4 – x)(x – 4)  ;
Bµi 8:  
KÕt qu¶ ph©n tÝch ®a thøc 
[image: image92.wmf]22

axaxayay

---

 thµnh nh©n tö lµ:

  A. 
[image: image93.wmf]22

a(xyxy)

---

 ;                  B. a(x + y)(x – y –1)  ;

  C. a[(x – y)(x + y) – (x + y)] ;       D.  
[image: image94.wmf]22

a(xy)(xy)

éù

--+

ëû

;

Bµi 9:  
KÕt qu¶ ph©n tÝch ®a thøc 
[image: image95.wmf]3223

xx3xy3xyyy

-+++-

 thµnh nh©n tö lµ:

  A.
[image: image96.wmf]22

(xy)(xxyy1)

++++

;           B. 
[image: image97.wmf]3

(xy)

+

- (x + y);
  C. (x + y)[(x + y)2 – 1] ;              D. (x + y)(x +y +1)(x + y – 1) ;
Bµi 10:  KÕt qu¶ ph©n tÝch ®a thøc 
[image: image98.wmf]223

9yxy2xyy

-+-

 thµnh nh©n tö lµ:
  A. y(3 + x – y)(3 – x + y)  ;         B. y[(x – y)2 – 32]
  C.  y[(3 + x – y)(3 – x – y) ;        D. y(3 + x + y)(3 – x – y)  ;
II . BµI TËP Tù LUËN
Bµi 1: Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p ®Æt nh©n tö chung: 


a) 3x(x – 2y) + 7(2y – x)2

b)  2ab3 + 6a2b – 14ab


c) 5x(y – 3)2 – (3 – y)3

d) – 3xmy  + 9xn+1y3 – 15xny   víi m,n 
[image: image99.wmf]Î

N, m > n .

e) 
[image: image100.wmf]---
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f) (4x – 8)(x2 + 6) – (4x – 8)(x + 7) + 9(8 – 4x).

g)  3x5y2 + 18x3y2 - 12x3y7 

h) 7xy5(x – 1) – 3x2y4(1 – x) + 5xy3(x – 1).
Bµi 2: Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p dïng h»ng ®¼ng thøc:

a) (x – y + 1)2 – (x – y + 1) + 
[image: image101.wmf]1

4



b) 27x3 – 
[image: image102.wmf]1

8



c) (a + b)3 – (a – b)3

d) 8x3 + 12x2y + 6xy2 + y3

e) 64x6y4  – 81x2y2

f) 25m2 – (x – 1)2

g) x3 – 3x2 + 3x – 1
     h) 64x3 + 27
Bµi 3: Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p nhãm nhiÒu h¹ng tö:

a) 
[image: image103.wmf]+-++-
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b) x2  + 4x - y2 + 4


c) 10ay – 5by + 2ax – bx


d) a2m – b2m + a2n – b2n.


e) m3 + 4m2 – 9m -36


f) 3x3 + 6x2 – 75 x – 150


g) 5x2 – 5xy – 3x + 3y


h) x2 – xz – 9y2 + 3yz.

Bµi 4:  Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p t¸ch h¹ng tö:
a) A = 4x2 - 8x + 3
b) B = 15x2 – 31x + 2

c) C = 12x2 - 15x + 3

d) D = x2 + 5x + 6

e) E = x2 – 5x + 14

f) F = x2 – 3x – 2

g) G = a2 – 7ab + 10b2
h) H = 
[image: image104.wmf]++++
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Bµi 5:  Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p ®Æt Èn phô:

a) f(x) = (x2 – 3x -1)2 – 12 (x2 – 3x – 1) + 27

b) g(x) = ( x2 + x)2  + 3( x2 + x ) + 2

c) h(x) = x2 – 2xy + y2 + 3x – 3y – 4

d) k(x) = (12x2 – 12xy + 3y2) – 10(2x – y) + 8

e) l(x) = (x2 – 2x)(x2 – 2x -1) – 6

f) p(x) = (x2 + 4x – 3)2 – 5x(x2 + 4x – 3) + 6x2
g) q(x) = (x2 + x + 4)2 + 8x(x2 + x + 4) + 15x2
Bµi 6:   Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p thªm bít:

a) 4x4 + y4

b) 
[image: image105.wmf]1
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c) x4 + 5x3  +10x - 4

d) 
[image: image106.wmf]1

2

7

+

+

x

x



e) x3 + y3 + z3 - 3xyz  

f) x4 + 64


g) 
[image: image107.wmf]1
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Bµi 7: Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p hÖ sè bÊt ®Þnh:

a) f(x) = 
[image: image108.wmf]-+-+
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b) g(x) = 
[image: image109.wmf]-+--
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c) h(x) = x2 + 3x + 2


d) k(x) = x4 - 3x3 + 6x2 - 5x + 3.
Bµ
i 8: Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p t×m nghiÖm:
a)  A = 2x3 – 5x2 + 3x + 10

b) B = x5 + 1
c) C = x3 + 3x2 - 4x + 2

d) D = x4 + 4x2 – 5.
Bài 9:   Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p phèi hîp c¸c ph­¬ng ph¸p :

 
a) 3ab3 – 6a2b2 + 3a3b


b) 
[image: image110.wmf]-+-

22

x4(x2)



c) 
[image: image111.wmf]-+-
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x2xxxy



d) 
[image: image112.wmf]--+

32

x4x12x27



e) 
[image: image113.wmf]+

3

1

1x
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f) x2 – 2xy + y2 – xz + yz


g) 
[image: image114.wmf]+++

2

x(32)x6



h)
[image: image115.wmf]++++
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i)  a(b2 – c2) – b(c2 – a2) + c(a2 – b2). 

k) 
[image: image116.wmf]--
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x2y3xy
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C. H­íng dÉn gi¶i

i. Bµi tËp tr¾c nghiÖm

Bµi 1:     Chän C
Bµi 2:     Chän B

Bµi 3:     Chän C

Bµi 4:     Chän B

Bµi 5:     Chän D

Bµi 6:     Chän A

Bµi 7:     Chän C

Bµi 8:     Chän B
Bµi 9:     Chän D
Bµi 10:   Chän A

II. Bµi tËp tù luËn

Bµi 1: 

a)  §æi 3x( x – 2y) thµnh –3x(2y – x). Sau ®ã ®Æt (2y – x) lµm thõa sè chung.


§S: (2y – x)(14y – 4x) = 2(2y – x)(7y – 2x).

b)  §Æt 2ab lµm thõa sè chung.

     §S: 2ab(b2 + 3a – 7).

c)  §æi  5x(y – 3)2 = 5x(3 – y)2 . §Æt   (3 – y)2  lµm nh©n tö chung.

 
§S: (3 – y)2( 5x – 3 + y).

d) §Æt 3xn y lµm nh©n tö chung.


§S: 3xn y(- 3xm-n + 3xy2 – 5y).

e) §Æt 
[image: image117.wmf]-

1

x(y1)

3

 lµm nh©n tö chung.


§S: 
[image: image118.wmf]-

1

x(y1)

3

(1 –xy).

f) §æi 9(8 – 4x) = –9(4x – 8). §Æt (4x – 8) lµm nh©n tö chung.


§S:  (4x – 8)(x2 – x + 10).

g) §Æt 3x3y2 lµm nh©n tö chung.


§S: 3x3y2(x2 + 6 – 4y5).

h) §æi 3x2y4(1 – x) = - 3x2y4(x - 1). §Æt 3xy3(x - 1)lµm nh©n tö chung


§S: xy3(x - 1)(7y2 – 3xy + 5).

Bµi 2:
a) 
Cã d¹ng b×nh ph­¬ng cña mét hiÖu:


(x – y + 1)2 – (x – y + 1) + 
[image: image119.wmf]1

4


  
= (x – y + 1)2 – 2.
[image: image120.wmf]1
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(x – y + 1) +
[image: image121.wmf]æö
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[image: image122.wmf]=---=--
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b) ¸p dông H§T :
[image: image123.wmf]-=-++

3322

AB(AB)(AABB)



§S: (
[image: image124.wmf]-++

2

131

3x)(9xx)

224

.

c) ¸p dông c¸c H§T: (
[image: image125.wmf]±=±+±

33223

AB)A3AB3ABB.



§S: 2b(3a2 + b2).

d) §S: (2x + y)3
e) §S: 
[image: image126.wmf]+-

2222

xy(8xy9)(8xy9)

.

f) §S: (5m + x – 1)(5m – x +1).

g) §S: (x – 1)3.

h) §S: (4x + 3)(16x2 – 12x + 9).

Bµi 3:

a) C¸ch 1:  Nhãm c¸c h¹ng tö thø nhÊt, thø 2 vµ thø 3 víi nhau, c¸c h¹ng tö cßn l¹i nhãm víi nhau.



[image: image127.wmf]+-++-

222

axbxcxaxbxcx

 

=(
[image: image128.wmf]+-++-

222

axbxcx)(axbxcx)



= 
[image: image129.wmf]+-++-

2

x(abc)x(abc)



=(a + b – c)(x2 + x)


= (a + b – c)x(x – 1).

  C¸ch 2: Nhãm h¹ng tö thø nhÊt víi thø t­, thø hai víi thø n¨m, thø ba víi thø s¸u:



[image: image130.wmf]+-++-
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axbxcxaxbxcx




[image: image131.wmf]=+++-+

=+++-+

=++-

=++-

222

(axax)(bxbx)(cxcx)

ax(x1)bx(x1)cx(x1)

(x1)(axbxcx)

(x1)x(abc).


b)  Nhãm h¹ng tö thø nhÊt, thø hai vµ thø t­ víi nhau.


§S: (x + y + 2)(x + y – 2).

c)  Nhãm h¹ng tö thø nhÊt víi thø ba, thø hai víi thø t­:


§S: (5y – x)(2a –b).

d)  HD: ( a2m – b2m) + (a2n – b2n)


§S: (a + b)(a – b)(m + n).

e)  HD: (m3 + 4m2 ) – (9m + 36)


§S: (m + 4)(m – 3)(m + 3).

f)  HD: (3x3 + 6x2 ) – (75 x + 150)


§S: 3(x + 2)( x – 5)(x + 5)

g)  HD: (5x2 – 5xy) – (3x – 3y) hoÆc (5x2  – 3x) – (5xy – 3y).


§S: (x – y)(5x – 3).

h)  HD: (x2  – 9y2 ) – (xz – 3yz).


§S: (x – 3y)(x2 + 5x + 9).

Bµi 4:

a) C¸ch 1: T¸ch h¹ng tö cuèi 

A = 4x2 - 8x + 4 – 1

    = (2x – 2)2 - 12
    = (2x – 2 – 1)(2x – 2 + 1)

    = (2x – 3)(2x – 1).

    C¸ch 2: T¸ch h¹ng tö thø hai

A = 4x2 - 2x  - 6x + 3

    = 2x(2x – 1) – 3 (2x – 1)

    = (2x – 1)(2x – 3).

b) T¸ch h¹ng tö thø hai 

B = 15x2 – 30x  - x + 2

§S: B = (x – 2)(15x – 1).

c) T¸ch h¹ng tö thø hai

C = 12x2 - 12x – 3x  + 3

§S: C = 3(x – 1)(4x – 1).
d)  T¸ch -11x = -9x – 2x


§S : D = (x – 3)(x – 2)

e) T¸ch - 2x = - 4x + 2x


§S:  E = (2x – 1)(4x + 1)

f) T¸ch - 9ab = 3ab – 12ab


§S: F = (3a + b)((3a – 4b)

g) T¸ch 2 = 1 + 1

§S: G = (x + 1)(x2 = x – 1).

h) T¸ch 6x2 = x2 + 5x2
§S : H = (x2 + x + 1)(x2 + 5). 

Bµi 5: 
a) §Æt y = x2 – 3x -1 ta ®­îc:

   
f(x) = y2 – 12y + 27

            =(y – 3)(y – 9)

            = (x2 – 3x – 4)(x2 – 3x – 10)
            = (x + 1)(x – 4)(x + 2)(x – 5).

b) §Æt y = x2 + x ta ®­îc:

   
g(x) = y2 + 3y + 2 = (y + 1)(y + 2)

             =  (x2 + x + 1)(x2 + x + 2).

c) h(x)  = (x2 – 2xy + y2 ) + (3x – 3y) – 4

             = (x – y)2 + 3(x – y) – 4


§Æt a = x – y ta cã:

   
h(x) = a2 + 3a – 4 = (a + 1)(a – 4)
                                  = ( x – y + 1)(x – y + 4).

d) k(x) = 3(2x – y)2 -10(2x – y) + 8.

  
§Æt a = 2x – y .


§S: k (x)  = (2x – y – 2)(6x – 3y – 4).

e)  §Æt a = x2 – 2x th× x2 – 2x – 1 = a – 1.

  
§S: l(x) = (x + 1)(x – 3)((x2 – 2x + 2).

f)  §Æt a = x2 + 4x – 3 th× p(x) = a2 – 5ax + 6x2
  
§S: p(x) = (x + 3)(x – 1)(x2 + x – 3)

g)  §Æt a = x2 + x + 4 th× q(x) = a2 + 8ax + 15x2
  
§S: q(x) = (x + 2)2(x2 + 6x + 4).

Bµi 6:

a) Thªm vµ bít h¹ng tö 4x2y2

 
4x4 + y4 = (2x2)2  + 2.2x2.y2 + ( y2)2 – 4x2y2

                   = (2x2 + y2) – (2xy)2
                   =  (2x2 + y2 + 2xy)(2x2 + y2 – 2xy).

b) Thªm vµ bít x2 
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c) Thªm vµ bít 2x2
 
§S: (x2 + 5x – 2)(x2 + 2).

d) Thªm vµ bít x 

  
§S: 
[image: image134.wmf]++-+-+
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e) Thªm vµ bít 3xy(x + y) ta ®­îc:

   
x3 + y3  + 3xy(x + y) +  z3 –  3xy(x + y) – 3xyz  
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f) Thªm vµ bít 16x2
 
§S: (x2 + 8 – 4x)(x2 + 8 + 4x).

g) Thªm bít x4 + x2 ta ®­îc:
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Bµi 7:

a) HD: f(x) cã d¹ng: f(x) =(x2 + ax + 1)(x2 + bx + 1)
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§ång nhÊt hÖ sè, ta cã: 
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§S: f(x) = (x2 – 3x + 1)2.

b) HD: g(x) = (x2 +ax – 1)(x2 + bx + 5)
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§S: g(x) = (x2 – 2x – 1)(x2 + x + 5).

c) HD: h(x) = (x + a)(x + b)
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§S: h(x) = (x + 1)(x + 2).

d) HD:  k(x) cã d¹ng: 
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TH1: 
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TH2: T­¬ng tù

 
§S: k(x) = (x2 – x + 1)(x2 -2x + 3).

Bµi 8:

a) 
HD : Tæng c¸c hÖ sè bËc ch½n b»ng tæng c¸c hÖ sè bËc lÎ nªn ®a thøc cã nghiÖm lµ -1 vµ do ®ã khi ph©n tÝch ®a thøc thµnh nh©n tö sÏ cã chøa nhÞ thøc x+1

 
§S : A = (x + 1)(2x2 – 7x + 10).

b) HD : Tæng c¸c hÖ sè b»ng 0 nªn cã nghiÖm lµ 1. Do ®ã ®a thøc cã chøa nhÞ thøc x – 1.

  
§S : B = (x – 1)(
[image: image149.wmf]432
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c) HD : Tæng c¸c hÖ sè bËc ch½n b»ng tæng c¸c hÖ sè bËc lÎ 
[image: image150.wmf]Þ

 cã 1 nghiÖm lµ -1 
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 chøa nhÞ thøc x+1.

  
§S : C = (x + 1)((x2 + 2x + 2).

d) HD : Tæng c¸c hÖ sè b»ng 0  =>cã nghiÖm lµ 1 

                                                =>cã chøa nhÞ thøc x – 1.

  
§S : D = (x – 1)(x3 + x2 + 5x + 5).

Bµi 9:

a) 
HD: §Æt 3ab lµm nh©n tö chung


§S: 3ab(b- a)2

b) HD: 
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§S: 2x( x- 2)

c) 
HD: §Æt x lµm nh©n tö chung sau ®ã nhãm
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d) HD: Nhãm 
[image: image156.wmf]32

(x27)(4x12x)

+-+


   
§S: (x + 3)(x2 – 7x + 9) 
e) 
Sö dung H§T: 
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f) 
HD: (x2 – 2xy + y2 ) – (xz – yz)

 
§S: (x – y)(x – y – z).

g) 
HD: 
[image: image159.wmf](32)x3x2x
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§S: (
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h) HD: T¸ch 6x2 = x2 + 5x2.

  
Nhãm : 
[image: image162.wmf]4322
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§S: (x2 + x + 1)(x2 + 5).

i) 
HD:  a(b2 – c2) – b(c2 – a2) + c(a2 – b2) 
            = ab2 – ac2– bc2 + ba2) + c(a2 – b2)
            = ab(a + b) – c2(a + b) + c(a + b)(a – b).
            =(a + b)(ab – c2 + ac – bc) 

            = (a + b)(b + c)(a – c).
k)  HD:  
[image: image163.wmf]332

x2y3xy

--

 = x3 + y3 – 3y3 – 3xy2
                                        = (x3 + y3 ) – (3y3 + 3xy2)

  
§S: (x + y)2(x – 2y).

B. øng dông  cña ph©n tÝch ®a thøc thµnh nh©n tö

I. C¸c bµi to¸n liªn quan 

1. Bµi to¸n gi¶i ph­¬ng tr×nh:


a) Ph­¬ng ph¸p gi¶i: §èi víi c¸c ph­¬ng tr×nh bËc cao tõ bËc  hai trë lªn viÖc ¸p dông c¸c ph­¬ng ph¸p ph©n tÝch ®a thøc thµnh nh©n tö lµ rÊt quan träng. V× sau khi ph©n tÝch vÕ chøa Èn th× ®­îc d¹ng ph­¬ng tr×nh tÝch A.B = 0  khi vµ chØ khi A = 0 hoÆc B = 0.

 Khi ®ã c¸c ®a thøc A vµ B cã sè mò nhá h¬n nªn sÏ gióp c¸c em gi¶i c¸c ph­¬ng tr×nh ®­îc  sÏ dÔ dµng h¬n .
 

b) VÝ dô: 

    VÝ dô 1: Gi¶i ph­¬ng tr×nh :

                       x3 + 9x2 + 11x - 21=0                    (1)

     
§©y lµ ph­¬ng tr×nh bËc 3 ch­a ®­îc häc c¸ch gi¶i .Còng tõ suy nghÜ ph©n tÝch VT cña ph­¬ng tr×nh thµnh nh©n tö ®­îc th× ph­¬ng tr×nh coi nh­ gi¶i xong.

     NhËn xÐt : Ph­¬ng tr×nh (1 )thuéc vÒ d¹ng ax3 + bx2 + cx + d = 0      cã a + b + c + d = 0


§Ó ph©n tÝch VT thµnh nh©n tö ta lµm nh­ sau : T¸ch thµnh h¹ng tö thø hai trë ®i thµnh hai h¹ng tö , sao cho h¹ng tö ®Çu cã hÖ sè lµ ®èi cña h¹ng tö liÒn tr­íc . Tõ ®ã ta ph©n tÝch ®­îc ®a thøc ë VT cña ph­¬ng tr×nh trªn nh­ sau:

Gi¶i:

     x3 + 9x2 + 11x  – 21 = x3 – x2 + 10x2 – 10x + 21x – 21

                                    = x2(x – 1) + 10x(x – 1) + 21(x – 1)

                                    = (x – 1).(x2 + 10x + 21)

                                    = (x – 1)(x + 7)(x + 3).
     VËy ph­¬ng tr×nh (1) trë thµnh ph­¬ng tr×nh :

                     (x – 1)(x + 7)(x + 3) = 0

   
Suy ra: hoÆc x – 1 = 0 hoÆc x + 7  = 0 hoÆc x + 3 = 0

    Ph­¬ng tr×nh cã 3 nghiÖm lµ: x =1; x = – 7; x = – 3.
   
VÝ dô 2:   Gi¶i ph­¬ng tr×nh: 
                      ( 4x + 3)2 – 25 = 0

Gi¶i :

   

¸p dông ph­¬ng ph¸p ph©n tÝch ®a thøc vÕ tr¸i thµnh nh©n tö ®­a ph­¬ng tr×nh vÒ d¹ng.



8(2x – 1)( x+ 2) = 0
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[image: image165.wmf]Þ

 x = 1/2  hoÆc x = – 2.
  
VÝ dô 3: Gi¶i ph­¬ng tr×nh:
                                 3x2 + 5x - 2 = 0

Gi¶i:
   
¸p dông ph­¬ng ph¸p ph©n tÝch tam thøc bËc 2 ë vÕ tr¸i thµnh nh©n tö ®­a ph­¬ng tr×nh vÒ d¹ng



( 3x – 1)( x + 2) = 0
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  x = 
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 hoÆc x = – 2.
 
VÝ dô 4:   

Gi¶i ph­¬ng tr×nh
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.
Gi¶i:
¸p dông ph­¬ng ph¸p ph©n tÝch ®a thøc vÕ tr¸i thµnh nh©n tö ®­a ph­¬ng tr×nh vÒ d¹ng.
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 ( x + 2)(x2 + 1) = 0
Ta cã :  
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2. Bµi to¸n gi¶i bÊt ph­¬ng tr×nh


a) Ph­¬ng ph¸p gi¶i: §Ó gi¶i c¸c bÊt ph­¬ng tr×nh bËc cao hoÆc c¸c bÊt ph­¬ng tr×nh cã chøa Èn ë mÉu lµ mét viÖc kh«ng dÔ chót nµo.
    
§èi víi c¸c bÊt ph­¬ng tr×nh bËc cao ta nªn ph©n tÝch vÕ cã chøa Èn thµnh nh©n tö ®Ó  ®­a bÊt ph­¬ng tr×nh vÒ d¹ng bÊt ph­¬ng tr×nh tÝch.
    
§èi víi c¸c bÊt ph­¬ng tr×nh cã chøa Èn ë mÉu ta nªn ph©n tÝch tö vµ mÉu thµnh nh©n tö ®Ó rót gän biÓu thøc sau ®ã gi¶i bÊt ph­¬ng tr×nh sÏ ®¬n gi¶n h¬n.  ( A.B < 0) hoÆc (A.B > 0) hay bÊt ph­¬ng tr×nh th­êng



b)   VÝ dô: 

VÝ dô 1:  Gi¶i bÊt ph­¬ng tr×nh





x2 + x – 12 > 0     (*)
Gi¶i:

 

Ta thÊy vÕ tr¸i cña BPT lµ mét ®a thøc bËc hai, ta sÏ ph©n tÝch 
  
x2 + x – 12 = x2 – 3x + 4x – 12 = (x – 3)( x + 4)

   
viÖc gi¶i BPT (*) sÏ ®­a vÒ gi¶i BPT : 

           (x – 3)( x + 4) > 0
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VËy  x > 3 hoÆc x < – 4.
    
VÝ dô 2: Gi¶i bÊt ph­¬ng tr×nh
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Gi¶i:

 
Ta cã : 2x + 10 = 2(x + 5);   
              x2 + 7x + 10  = x2  + 2x + 5x  + 10
                                    = x(x + 2) + 5(x + 2)

                                   
= (x + 2)(x + 5)
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ViÖc gi¶i BPT (**) ®­a vÒ gi¶i BPT 
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VËy  x < 2.


VÝ dô 3: Gi¶i bÊt ph­¬ng tr×nh
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Gi¶i:

  
Ta cã:      
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V× –  2 < 0 
[image: image182.wmf]Þ

( x –  2)(x –  3) < 0 
 

[image: image183.wmf]x20x2

x30x3

2x3

x20x2

x30x3

é

é

->>

ìì

ê

íí

ê

-<<

îî

ê

ê

ÞÛÛ<<

ê

ê

-<<

ìì

ê

ê

íí

->>

ê

ê

îî

ë

ë


   
VËy  2 < x < 3.
 
VÝ dô 4: Gi¶i bÊt ph­¬ng tr×nh



3x2 – 10x – 8 > 0             (4)
Gi¶i:

 
Ta cã : 3x2 – 10x – 8 = 3x2 -12x + 2x – 8

                                            = (3x2 -12x) + (2x – 8)

                                            = 3x(x – 4) + 2( x – 4)

                                            = (x – 4)(3x + 2).
 
§Õn ®©y viÖc gi¶i BPT (4) ®­a vÒ gi¶i BPT sau: 
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 ( 3x + 2)( x – 4) > 0 
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 VËy  x  <  – 
[image: image186.wmf]2
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  hoÆc x > 4.

3. Bµi to¸n rót gän biÓu thøc.

   
a) Ph­¬ng ph¸p gi¶i: Dùa trªn c¬ së cña tÝnh chÊt c¬ b¶n cña ph©n thøc ®¹i sè, chóng ta ph©n tÝch tö vµ mÉu thøc thµnh nh©n tö ®Ó xuÊt hiÖn nh©n tö chung råi rót gän, ®ång thêi t×m tËp x¸c ®Þnh cña biÓu thøc th«ng qua c¸c nh©n tö n»m ë d­íi mÉu.


 RÌn luyÖn kü n¨ng vËn dông c¸c ph­¬ng ph¸p ph©n tÝch ®a thøc thµnh nh©n tö vµo lo¹i bµi to¸n rót gän, gióp häc sinh thÊy ®­îc sù liªn hÖ chÆt chÏ gi÷a c¸c kiÕn thøc ph¸t triÓn trÝ th«ng minh.

   
b) VÝ dô: 
 
VÝ dô 1:  Rót gän ph©n thøc sau   
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Gi¶i:

     
Ta ph©n tÝch tö vµ mÉu cña ph©n thøc thµnh nh©n tö:

  
Tö: 
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MÉu: 
[image: image190.wmf]222

xyz2xz

-++

 = 
[image: image191.wmf]222

(x2xzz)y

++-


                                                  = (x + z)2 - y2 
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VËy A = 
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(x - y + z)
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VÝ dô 2:   Rót gän ph©n thøc sau :  
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Gi¶i:

 
Ta xÐt tö:  
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MÉu: 
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VËy B = 
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VÝ dô 3:  Rót gän ph©n thøc sau :  
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Gi¶i:


Ph©n tÝch tö: 
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MÉu:  
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   = (x - y)(x – z)(y – z)
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VËy C = (x + y + z).

4. Bµi to¸n chøng minh vÒ chia hÕt



a) Ph­¬ng ph¸p gi¶i:  Ta sÏ ph©n tÝch  ®a thøc ®· cho thµnh mét tÝch trong ®ã xuÊt hiÖn thõa sè cã d¹ng chia hÕt cho sè cÇn chøng minh.



b) VÝ dô:

VÝ dô 1: 
 

Chøng minh r»ng víi mäi sè nguyªn n th× (2n - 1)3 - ( 2n - 1) lu«n lu«n chia hÕt cho 8.
Gi¶i:

  
Ta cã: A = (2n – 1)3 – ( 2n – 1)

                         = (2n – 1)[(2n – 1)2 – 1]

                         = (2n – 1)(2n – 1 + 1)(2n – 1 – 1)

                         = (2n – 1)2n (2n – 2)

                         = 4n (n – 1)(2n – 1).
 
Víi mäi sè nguyªn n ta lu«n cã :

    
+ NÕu n ch½n th× n 
[image: image213.wmf]M

 2 
[image: image214.wmf]Þ

4n 
[image: image215.wmf]M

 8 
[image: image216.wmf]Þ

A 
[image: image217.wmf]M

 8 .
     + NÕu n lÏ th× (n – 1) 
[image: image218.wmf]M

 2 
[image: image219.wmf]Þ

4(n – 1) 
[image: image220.wmf]M

 8 
[image: image221.wmf]Þ

A 
[image: image222.wmf]M

 8 .



[image: image223.wmf]Þ

(2n – 1)3 – ( 2n – 1) lu«n lu«n chia hÕt cho 8 víi 
[image: image224.wmf]n

"

.


VÝ dô 2:
     
Chøng minh r»ng 
[image: image225.wmf]"

x 
[image: image226.wmf]Î

 Z ta cã biÓu thøc:



P = ( 4x + 3) 2 – 25 chia hÕt cho 8

Gi¶i:


Ph©n tÝch  P = ( 4x + 3) 2 – 25 

                              = (4x + 3 – 25)(4x + 3 + 25)

                              = (4x – 22)(4x + 28)

                              = 2(2x –11).4(x + 7)
                              = 8 (2x – 11)(x + 7).

 
Ta cã 8 
[image: image227.wmf]M

 8 



[image: image228.wmf]Þ

P = 8( 2x – 11)( x + 7
[image: image229.wmf]) 
[image: image230.wmf]M

 8.

 VÝ dô 3: 


Chøng minh r»ng: 
[image: image231.wmf]"

n 
[image: image232.wmf]Î

 Z  th× biÓu thøc 

          
[image: image233.wmf]23

nnn

326

++

 lµ sè nguyªn


BiÕn ®æi biÓu thøc vÒ d¹ng



[image: image234.wmf]23

2n3nn

6

++



Vµ chøng minh ( 2n + 3n2 + n3) chia hÕt cho 6.
Gi¶i:

   
Ta cã:    
[image: image235.wmf]23

nnn

326

++

 =   
[image: image236.wmf]23

2n3nn

6

++

  ;

                      2n + 3n2 + n3  = n(2 + 3n + n2)

                                            = n( n + 1)( n + 2).
     
Mµ n(n + 1)(n +2) lµ tÝch cña 3 sè nguyªn liªn tiÕp. V× vËy Ýt nhÊt cã mét thõa sè chia hÕt cho 2 vµ chia hÕt cho 3 mµ (2;3) = 1 nªn tÝch nµy chia hÕt cho 6



VËy 
[image: image237.wmf]"

n 
[image: image238.wmf]Î

 Z  th× biÓu thøc 


           
[image: image239.wmf]23

nnn

326

++

 lµ sè nguyªn.

VÝ dô 4:  
 
Chøng minh r»ng víi mäi n 
[image: image240.wmf]Î

N, 
[image: image241.wmf]3n1

45n45n45

+

--

 chia hÕt cho 45.
Gi¶i:

Ta cã : 
[image: image242.wmf]3n1

45n45n45

+

--

= 
[image: image243.wmf]3n

45(nn45)

--


 
Ta cã: 45 
[image: image244.wmf]M


[image: image245.wmf]M

 45

 

[image: image246.wmf]Þ



 EMBED Equation.DSMT4  [image: image247.wmf]3n
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[image: image248.wmf]M

 45


VËy 
[image: image249.wmf]3n1

45n45n45

+

--

chia hÕt cho 45.

   
KÕt luËn:  Trªn ®©y lµ 4 d¹ng to¸n ®iÓn h×nh th­êng ¸p dông kü n¨ng ph©n tÝch ®a thøc thµnh nh©n tö ®Ó gi¶i. Ngoµi 4 d¹ng nµy cßn cã mét sè bµi tËp kh¸c nh­ : tÝnh nhÈm, tÝnh gi¸ trÞ biÓu thøc, gi¶i hÖ ph­¬ng tr×nh …còng vËn dông ph­¬ng ph¸p ph©n tÝch ®a thøc thµnh nh©n tö. Víi nh÷ng bµi tËp vËn dông nµy ®· gióp häc sinh ph¸t triÓn t­ duy, ãc s¸ng t¹o t×m tíi ph­¬ng ph¸p gi¶i to¸n nhanh h¬n, th«ng minh h¬n. Qua nh÷ng bµi tËp nµy gióp häc sinh biÕt vËn dông c¸c ph­¬ng ph¸p thÝch hîp ®Ó gi¶i bµi tËp mét c¸ch chÝnh x¸c vµ nhanh nhÊt. 
 II. Bµi tËp tæng hîp 
Bµi 1:  
  
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö:

  

a) 
[image: image250.wmf]222222

xyxyxzxzyzyz2xyz

++++++


 

b) 
[image: image251.wmf]333

8x(yz)y(z2x)z(2xy)

+-+--


  

c) 
[image: image252.wmf]3333

(xyz)xyz

++---


  

d) 
[image: image253.wmf]16

x1

-


  

e) 
[image: image254.wmf]66

xy

+


Bµi 2:  
     Ph©n tÝch ®a thøc sau thµnh nh©n tö b»ng nhiÒu c¸ch:

       
x3 – 7x – 6

Bµi 3.

   
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng c¸ch phèi hîp nhiÒu ph­¬ng ph¸p.

a) f(x) =5x2 – 10xy + 5y2 – 20z2
b) g(x) = x3 – x + 3x2y + 3xy2 + y3 – y

c) h(x) = 2x4 + 7x3 – 2x2 – 13x + 6

    
d)  k(x) = 27x4 – 9x3 + 14x2 –  4

    
e)  l(x) = (x2 + x)2 + 4(x2 + x)  – 12
    
f)   m(x) = x6 + 27

    
g)  n(x) = x4 + 3x2 + 4

    
h)  p(x) = (x + 2)(x + 3 )(x + 4)(x + 5) – 24.
Bµi 4.

  
ViÕt c¸c ®a thøc sau d­íi d¹ng b×nh ph­¬ng cña mét tam thøc bËc hai

a) f(x) = 
[image: image255.wmf]432

x2x3x4x4

--++


b)  g(x) = 
[image: image256.wmf]432

x2x23x24x144

+--+


Bµi 5.

    
Ph©n tÝch c¸c ®a thøc sau thµnh nh©n tö b»ng ph­¬ng ph¸p hÖ sè    bÊt ®Þnh.

a) f(x) = x3  – 9x2 + 26x – 24
b) g(x) = x4 – x3 – x2 + 2x – 2

Bµi 6:  
 
TÝnh gi¸ trÞ cña biÓu thøc:

a) P = xy – 4y – 5x + 20 víi x = 14, y = 5,5  ;

b) Q = x2 + xy – 5x – 5y víi x =-5 , y = -8    ;

c) H = (x – 1)(x – 2)(x – 3) + (x – 1)(x – 2) + x – 1 víi x = 5  ;

Bµi 7: 


Cho 
[image: image257.wmf]222

10

xyz

++=

.TÝnh gi¸ trÞ cña biÓu thøc:

P = 
[image: image258.wmf]222222

(xyyzzx)(xyz)(yxz)(zxy)

+++-+-+-

.
Bµi 8.

   
T×m c¸c sè nguyªn a, b, c sao cho ®a thøc ( x + a )( x – 4 ) – 7 ph©n tÝch ®­îc thµnh tÝch ( x + b )( x + c ).
Bµi 9.
     T×m c¸c sè nguyªn a, b, c sao cho ®a thøc x3 + ax2 + bx + c ph©n tÝch ®­îc thµnh tÝch ( x + a )( x + b )( x + c ).

Bµi 10.

    Kh«ng lµm phÐp chia ®a thøc h·y xÐt xem ®a thøc: 
f(x) = x3 – 9x2 + 6x + 16 cã hay kh«ng chia hÕt cho: 

    
a) x +1




b) x – 3.
Bµi 11.

    X¸c ®Þnh h»ng sèa sao cho:

a) 10x2 – 7x + a chia hÕt cho 2x – 3

b) 2x2 + ax +1 chia cho x  – 3 d­ 4

c) ax5 + 5x4 – 9 chia hÕt cho ( x – 1)2 .
Bµi 12.

   
T×m c¸c h»ng sèa, b vµ c sao cho ax3 + bx2  + c chia hÕt cho x + 2, chia

cho x2 – 1 th× d­ x +5.
Bµi 13: 

  Gi¶i ph­¬ng tr×nh:


a) 
[image: image259.wmf]2

x3x180

+-=



b)
[image: image260.wmf]2

8x30x70

++=



c)
[image: image261.wmf]32

x11x30x0

-+=

.

Bµi 14:
   
Rót gän biÓu thøc:


A = 
[image: image262.wmf](

)

(

)

(

)

(

)

(

)

(

)

111

++

x-ba-cb-cb-ac-ac-b

 

Víi a, b, c ®«i mét kh¸c nhau.

Bµi 15. 
   
Rót gän biÓu thøc:



[image: image263.wmf]22

22

xyxyx+y

B=x+-x:

x-yx+y

x-y

æöæö

ç÷ç÷

èøèø


 Bµi 16: 
     Chøng tá r»ng ®a thøc :

  

[image: image264.wmf]2423222

A=(x+1)+9(x+1)+21(x+)-x-31

.  

Lu«n lu«n kh«ng ©m víi mäi gi¸ trÞ cña x.

Bµi 17:   
  
Cho x lµ sè nguyªn . Chøng minh r»ng :

    
B = 
[image: image265.wmf]432

x-4x-2x+12x+9

 lµ b×nh ph­¬ng cña mét sè nguyªn.

Bµi 18: 

     Chøng minh r»ng 
[image: image266.wmf]32

5n+15n+10n

 lu«n lu«n chia hÕt cho 30 víi mäi n lµ sè nguyªn.
Bµi 19:
 
Cho ®a thøc:

  
C = (x + y)(y + z)(z + x) + xyz.



a) Ph©n tÝch C thµnh nh©n tö ;

b) Chøng minh r»ng nÕu x, y, z lµ c¸c sè nguyªn vµ x + y + z chia hÕt cho 6 th× C – 3xyz chia hÕt cho 6.

Bµi 20:

   
Chøng minh r»ng víi mÞ sè nguyªn n th× sè:

     

[image: image267.wmf]322

D=n(n-7)-36n

 chia hÕt cho 105.

III. mét sè Bµi tËp n©ng cao
Bµi 1:
   
Ph©n tÝch ®a thøc sau thµnh nh©n tö:

  
f(x) = 
[image: image268.wmf]555

x+y-(x+y)

;

Bµi 2:  

     Ph©n tÝch ®a thøc sau thµnh nh©n tö :

   
g(x) = 
[image: image269.wmf](

)

(

)

(

)

55

5

x-y+y-z+z-x


Bµi 3:

     Gi¶i ph­¬ng tr×nh:

     

[image: image270.wmf]44

(x-6)+(y-8)=16


Bµi 4:

     Gi¶i ph­¬ng tr×nh:

         

[image: image271.wmf]232323

(x+3x-4)+(2x-5x+3)=(3x-2x-1)

.
Bµi 5:

  
Chøng minh r»ng:


a) 
[image: image272.wmf]4

999999

+

 cã tËn cïng 3 ch÷ sè 0

b) 
[image: image273.wmf]5

4949

-

 chia hÕt cho 100.

Bµi 6:

  
Cho x vµ y lµ hai sè kh¸c nhau sao cho: 
[image: image274.wmf]22

x-y=y-x.


   
TÝnh gi¸ trÞ cña biÓu thøc 
[image: image275.wmf]22

A=x+2xy+y-3x-3y


Bµi 7:

a)  Chøng minh r»ng:



[image: image276.wmf]3333

(x+y+z)-x-y-z=3(x+y)(y+z)(z+x)


b)  Ph©n tÝch ®a thøc thµnh nh©n tö:



[image: image277.wmf]3333

M=(a+b+c)+(a-b-c)+(b-c-a)+(c-a-b)


Bµi 8:

    
Chøng minh r»ng: 
[image: image278.wmf]20022000

x+x+1

 chia hÕt cho 
[image: image279.wmf]2

x+x+1

.

Bµi 9: 

  
Chøng minh r»ng 
[image: image280.wmf]432

n+6n+11n+6n

 chia hÕt cho 24 víi mäi sè
    tù nhiªn n.     
Bµi 10:
  
Cho 
[image: image281.wmf]a+b+c=0

 vµ 
[image: image282.wmf]ab+bc+ca=0


    

TÝnh gi¸ trÞ biÓu thøc 
[image: image283.wmf]199519951995

T=(a-1)+b+(c+1)


Bµi 11: 

    Cho 
[image: image284.wmf]2233

x+y=A;x+y=B;x+y=C;


    
Chøng minh r»ng biÓu thøc 
[image: image285.wmf]3

M=A-3AB+2C

 kh«ng phô thuéc vµo 
[image: image286.wmf]x,y

.
Bµi 12:

    Cho 
[image: image287.wmf]a+b+c=0

 vµ 
[image: image288.wmf]222

a+b+c=1.


   
TÝnh 
[image: image289.wmf]444

T=a+b+c.


Bµi 13: 

    Cho 
[image: image290.wmf]a+b+c=0

. Chøng minh r»ng 

   
a)  
[image: image291.wmf]3223

a+ac-abc+bc+b=0


   
b)  
[image: image292.wmf]2222444

(a+b+c)=2(a+b+c)


Bµi 14:
 
Chøng minh r»ng :

a) §a thøc 
[image: image293.wmf]9594932

x+x+x+....+x+x+1

 chia hÕt cho ®a thøc           
 
[image: image294.wmf]3130292

x+x+x+...+x+x+1.


b) §a thøc 
[image: image295.wmf]1010

x-y

chia hÕt cho ®a thøc: 
[image: image296.wmf]432234

x-xy+xy+xy+y

.
Bµi 15: 

  
X¸c ®Þnh sè h÷u tû a ®Ó ®a thøc M = 
[image: image297.wmf]19951994

x-ax+ax-1

 chia hÕt cho ®a thøc 
[image: image298.wmf]2

(x-1)

.
Bµi 16:
    Cho x > y > z, chøng minh r»ng biÓu thøc:

   

[image: image299.wmf]444

A=x(y-z)+y(z-x)+z(x-y)

 lu«n lu«n d­¬ng.

IV. H­íng dÉn gi¶i

· Bµi tËp tæng hîp

Bµi 1:

a) HD : Nhãm 
[image: image300.wmf]222222

(xy+xy)+(xz+yz)+(xz+yz+2xyz)


§S: (x + y)(y + z)(z + x).

b) HD: §Æt y + z = (x + 2z) – ( 2z – y)

§S: (x – 2y)(2x + z)(y + z)(2x + y – z).

c) ¸p dông H§T:
[image: image301.wmf](
[image: image302.wmf]33223

AB)A3AB3ABB

+=+++


                                            
[image: image303.wmf]33

AB3AB(AB).

=+++


§S: 3(x + y)(y + z)(z + x).

d) ¸p dông H§T:
[image: image304.wmf](
[image: image305.wmf]22

AB(AB)(AB)

-=+-


§S: (x – 1)(x + 1)(x2 + 1)(x4 + 1)(x8 + 1).

e) ¸p dông H§T :
[image: image306.wmf]3322

AB(AB)(AABB)

+=+-+


 
§S: 
[image: image307.wmf]222222

(x+y)(x+xy+y)(x-xy+y)

.
Bµi 2:  

  
C¸ch 1:  Sö dông ph­¬ng ph¸p t×m nghiÖm:

         + NhÈm nghiÖm thÊy – 1 lµ nghiÖm cña ®a thøc 

=>®a thøc cã thÓ viÕt thµnh mét tÝch cã chøa nhÞ thøc x + 1.
     
+  NhÈm nghiÖm ®­îc – 2 lµ mét nghiÖm 

=> ®a thøc cã thÓ viÕt thµnh mét tÝch cã chøa nhÞ thøc x + 2.

      
+ NhÈm nghiÖm ®­îc 3 lµ mét nghiÖm
 
=> §a thøc cã thÓ viÕt thµnh mét tÝch cã chøa nhÞ thøc x– 3.

C¸ch 2:  Sö dông thªm bít cïng mét h¹ng tö ta cã.


                 x3 –  7x  –  6 = x3 – x2 + x2 – x – 6x – 6

=>  HoÆc   x3 –  7x  –  6 = 7x3 – 7x –  6x3 – 6


C¸ch 3: Sö dông ph­¬ng ph¸p t¸ch, ta cã c¸c c¸ch t¸ch ®a thøc nh­ sau: 

                   x3 – 7x – 6 = x3 – 4x – 3x – 6  
  
HoÆc  x3 – 7x – 6 = x3 + 8 – 7x – 14.

  
HoÆc   x3– 7x – 6 = x3 – 7x – 7 +1

  
HoÆc  x3 – 7x – 6 = 7x3 – x – 6x – 6

HoÆc  x3 – 7x – 6  =  x3 – 27 – 7x + 21.

Bµi 3:

a) f(x) =5x2 – 10xy + 5y2 – 20z2
     
Tr­íc hÕt ta ®Æt thõa sè chung, sau ®ã nhãm c¸c h¹ng tö ®Ó cã d¹ng h»ng ®¼ng thøc vµ tiÕp tôc ph©n tÝch

§S : f(x) = 5(x – y -2z)(x – y + 2z)


b)   g(x) = x3 – x + 3x2y + 3xy2 + y3 – y

    
Tr­íc hÕt ta sÏ nhãm c¸c h¹ng tö sao cho phï hîp, sau ®ã dïng h»ng ®¼ng thøc ®Ó ph©n tÝch, xuÊt hiÖn nh©n tö chung ta ®Æt nã ra ngoµi lµm thõa sè chung.

§S: g(x) = (x + y)(x + y – 1)(x + y + 1)


c)  h(x) = 2x4 + 7x3 – 2x2 – 13x + 6

    
Tr­íc hÕt ta t¸ch 13x = 7x + 6x, sau ®ã nhãm c¸c h¹ng tö mét c¸ch phï hîp sÏ xuÊt hiªn thõa sè chung vµ ®¹t thõa sè chung ®ã ra ngoµi vµ tiÕp tôc ph©n tÝch ta sÏ cã mét ®a thøc ®· ®­îc ph©n tÝch:

§S: h(x) = (x – 1)(x + 2)(x + 3)(2x – 1).


d) k(x) = 27x4 –  9x3  + 14x2  –  4

    
Dïng ph­¬ng ph¸p t¸ch c¸c h¹ng tö ®Ó ®Æt nh©n tö chung 


e) l(x) = (x2 + x)2 + 4(x2 + x) – 12

    
Dïng ph­¬ng ph¸p thªm bít cïng mét h¹ng tö ®Ó xuÊt hiÖn h»ng ®¼ng thøc

 
f) m(x) = x6 + 27

    
¸p dông h»ng ®¼ng thøc 


g)  n(x) = x4 + 3x2 + 4
       
Dïng ph­¬ng ph¸p thªm bít cïng 1 h¹ng tö ®Ó xuÊt hiÖn h»ng ®¼ng thøc

 
h) p(x) = (x + 1)(x + 2 )(x + 3)(x + 4) - 24

   
HD: Nh©n ra sau ®ã ®Æt Èn phô:
   
=(x2 + 5x + 4)(x2 + 5x + 6) – 24

    
§Æt t = x2 + 5x + 4

 
§S: x(x + 5)(x2 + 5x + 10).
Bµi 4.

  
a) f(x) = 
[image: image308.wmf]432

x-2x-3x+4x+4



ThÊy x4 cã hÖ sè lµ 1, nªn f(x) = (x2 + ax + b)2
Khai triÓn ra vµ sö dung ph­¬ng ph¸p ®ång nhÊt hÖ sè ®Ó t×m ra a, b.

§S: f(x) = (x2 – x -2)2

b) g(x) = 
[image: image309.wmf]432

x+2x-23x-24x+144


T­¬ng tù c©u a.

§S: g(x) = (x2 + x – 12)2
Bµi 5.

    a) f(x) = x3  - 9x2 + 26x – 24

Do f(x) cã sè h¹ng bËc cao nhÊt x3 cã hÖ sè lµ 1, nªn cã thÓ gi¶ sö  f(x) = (x + a)(x2 + bx + c).



§ång nhÊt hÖ sè ta thu ®­îc kÕt qu¶:



f(x) = (x – 2)(x – 3)(x – 4)

b)  g(x) = x4 – x3 – x2 + 2x – 2

Do g(x) cã hÖ sè cña sè h¹ng bËc cao nhÊt lµ 1, hÖ sè tù do lµ –2 nªn  ta viÕt ®­îc:

g(x) = (x2 + ax – 2)(x2 + bx + c)



§ång nhÊt hÖ sè ta thu ®­îc kÕt qu¶:

g(x) = (x2 – 2)(x2 – x + 1). 

Bµi 6: 

a) P = (y – 5)(x – 4), thay gi¸ trÞ cña x, y vµo :

  
P = (5,5 – 5)(14 – 4) = 0,5.10 = 5.

b) 
Q = ( x- 5)(x + y)

§S: Q = 130

c)  H = (x -1)(x2 – 4x + 5)

         
    = (x – 1)[(x – 2)2 + 1]

§S: H = 40.

Bµi 7:

¸p dông H§T:
[image: image310.wmf](
[image: image311.wmf]222

A+B)=A+2AB+B


Khai triÓn P ta cã:

P = 
[image: image312.wmf]422422224

x+2xy+y+2yz+2xz+z


  
 = 
[image: image313.wmf]2222224

(x+y)+2(x+y)z+z


   
= (
[image: image314.wmf]2222

xyz)

++

.

VËy P = 102 = 100.

Bµi 8.

    XÐt tr­êng hîp x = 4 => ( x + b )( x + c ) = – 7.

 
Tõ ®ã suy ra: 4 + b = 1 vµ 4 + c = – 7


 HoÆc 4 + b = – 1 vµ 4 + c = 7.
Bµi 9.
  
Nh©n (x + a )( x + b )( x+ c ) ta ®­îc x3 + ( a + b +c ) x2 + ( ab + bc +ac ) x +abc

 
Tõ ®ã ta cã: a = a + b + c 




 b = ab + bc +ac




 c = abc.
Bµi 10:

     ¸p dông ®Þnh lý B¬du:T×m f(–1)vµ f(3)vµ xÐt xem cã gi¸ trÞ nµo b»ng 0 hay kh«ng.Tõ ®ã suy ra kÕt luËn.

Bµi 11.

a) BiÕn ®æi:10x2 – 7x + a = 10x2 – 15x + 8x – 12 + 12 + a

                                             = 5x.(2x – 3) + 4.(2x – 3) + (12 + a)


 => 12 + a = 0

b) 2x2 + ax +1 chia cho x – 3 d­ 4

=> f(3) = 4 hay 3a +19 = 4

c)  ¸p dông ®inh lý B¬du ta sÏ cã f(1) = 0. Tõ ®ã tÝnh a.
Bµi 12.

    V× ax3 + bx2 + c  chia hÕt cho x + 2 nªn ®a thøc cã nghiÖm lµ – 2.

    
VËy ta cã – 8a + 4b + c =  0                                           (*)

MÆt kh¸c, ta cã ax3 + bx2 + c= (x2 – 1). q(x) + 5

 
Víi x =1    => a + b + c = 6                                           (* *)

 
Víi x = –1 => –a + b + c = 4                                         (* * *)
 
Gi¶i hÖ 3 ph­¬ng tr×nh trªn ta t×m ®­îc a, b, c.
Bµi 13:

   
HD: Ph©n tÝch vÕ chøa Èn cña c¸c ph­¬ng tr×nh ®Ó ®­a vÒ ph­¬ng tr×nh tÝch

a) (x – 3)(x + 6) = 0


[image: image315.wmf]Þ

 x = 3 hoÆc x = – 6

b) (4x + 1)(2x + 7) = 0


[image: image316.wmf]1

x=-

4

Þ

 hoÆc 
[image: image317.wmf]7

x=-

2


c) x(x – 6)(x – 5) = 0


[image: image318.wmf]x=0

Þ

 hoÆc x = 6 hoÆc x = 5.

Bµi 14. 

 
MTC: 
[image: image319.wmf](

)

(

)

(

)

a-bb-cc-a



Ta cã: 



[image: image320.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

-111

--

a-bc-aa-bb-cb-cc-a

b-c+c-a+a-b

=

a-bb-cc-a



( a, b, c ®«i mét kh¸c nhau )


VËy A 
[image: image321.wmf](

)

(

)

(

)

(

)

(

)

(

)

b-c+c-a+a-b

=

a-bb-cc-a

 = 0.

Bµi 15. 
  
[image: image322.wmf]22

22

xyxyx+y

B=x+-x:

x-yx+yx-y

æöæö

ç÷ç÷

èøèø


    

[image: image323.wmf]2222

22

422

2222

x-xy+xyxy-x-xyx+y

=:

x-yx+yx-y

-xx-y

=.

x-yx+y

æöæö

ç÷ç÷

èøèø



VËy B 
[image: image324.wmf]4

22

-x

=

x+y

.
Bµi 16:

 
§Æt y = x2 + 1, ta cã:

   
A =
[image: image325.wmf]432

y+9y+21y-y-30


             = 
[image: image326.wmf](y-1)(y+2)(y+3)(y+5)




[image: image327.wmf]Þ



 EMBED Equation.DSMT4  [image: image328.wmf]2222

A=x(x+3)(x+4)(x+6)³0

  víi mäi gi¸ trÞ cña x.

Bµi 17: 

 
B
= 
[image: image329.wmf]432

x-4x-2x+12x+9


    
=
[image: image330.wmf]

 EMBED Equation.DSMT4  [image: image331.wmf]4322

(x-4x+4x)-(6x-12x)+9


    
=  
[image: image332.wmf]222

(x-2x)-6(x-2x)+9


   
= (
[image: image333.wmf][

]

2

22

x-2x-3)=(x-3)(x+1)

.


Víi x 
[image: image334.wmf]Î

 Z th× B lµ b×nh ph­¬ng cña mét sè nguyªn.

Bµi 18:

 
Ta cã: 
[image: image335.wmf]32

5n+15n+10n

 = 5n(n + 1)(n + 2).

      
V× n(n + 1)(n + 2) lµ tÝch cña 3 sè nguyªn liªn tiÕp nªn                 
[image: image336.wmf]n(n + 1)(n + 2) 6

M

  
[image: image337.wmf]5n(n + 1)(n + 2)30

Þ

M

.

Bµi 19: 

a) C = (x + y + z)(xy + yz + xz).

b) V× x , y, z lµ sè nguyªn vµ (x + y + z )
[image: image338.wmf]6

M

 nªn C 
[image: image339.wmf]6

M

.

 
L¹i do (x + y + z ) 
[image: image340.wmf]6

M

 v× thÕ trong 3 sè x, y, z ph¶i cã Ýt nhÊt mét sè ch½n 
[image: image341.wmf]xyz23xyz 6

ÞÞ

MM

.

 

[image: image342.wmf]C-3xyz6

Þ

M

.
Bµi 20:

 
Ta cã: 
[image: image343.wmf]322

D=n(n-7)-36n


                

[image: image344.wmf]=(n-3)(n-2)(n-1)n(n+1)(n+2)(n+3)



[image: image345.wmf]Þ

D lu«n chia hÕt cho 3, cho 5, cho 7. Mµ c¸c sè nµy ®«i mét nguyªn tè cïng nhau nªn 
[image: image346.wmf]D (3.5.7)=105D105

Þ

MM

.

· Mét sè bµi tËp n©ng cao.
Bµi 1:


f(x) = 
[image: image347.wmf]555

x+y-(x+y)

;

       

[image: image348.wmf]5554322345

3223

22

22

=x+y-(x+5xy+10xy+10xy+5xy+y)

=-5xy(x+2xy+2xy+y)

=-5xy(x+y)(x-xy+y)+2xy(x+y)

=-5xy(x+y)(x+xy+y).

éù

ëû


Bµi 2: 
 
Ta cã:


[image: image349.wmf](

)

(

)

(

)

5

54322345

553322

a+b=a+5ab+10ab+10ab+5ab+b

=a+b+5aba+b+10aba+b



§Æt : a = x  y , b = y –  z , c = z –  x .



[image: image350.wmf](

)

5

5

a+b+c=0a+b=-c

a+b=-c

ÞÛ

Û



MÆt kh¸c, ta cã: 




[image: image351.wmf](

)

(

)

3

333

a+b=a+b-3aba+b=-c+3abc




[image: image352.wmf](

)

(

)

[

]

553225

5552

a+b+5ab-c+3abc+10ab-c=-c

a+b+c=5abcc-ab

Þ

Û


 
V× thÕ , ta cã:



[image: image353.wmf](
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)

(

)

55

5

222

A=x-y+y-z+z-x

=5x-yy-zz-xx+y+z-xy-yz-zx



VËy: 

          
[image: image354.wmf](

)

(

)

(

)
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)
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)

(

)

55

5

222

x-y+y-z+z-x

=5x-yy-zz-xx+y+z-xy-yz-zx


Bµi 3:

  
§Æt x - 7 = y , ph­¬ng tr×nh trë thµnh:
                         
[image: image355.wmf]44

(y+1)+(y-1)=16


 
Rót gän ta ®­îc:


[image: image356.wmf]42

2y+12y+2=16



[image: image357.wmf]42

42

y+6y+1=8

y+6y-7=0

Û

Û



§Æt a = y2 , a > 0, ta cã: a2 + 6a - 7 = 0

                                   
[image: image358.wmf](a-1)(a+7)=0

Û


                                     
[image: image359.wmf]a=1

a=-7

é

Þ

ê

ë


 
Víi a =1, ta cã y2 = 1 
[image: image360.wmf]y=±1

Þ

.

 
Tõ ®ã x1 = 8; x2 = 6.

 
Víi a = - 7 < 0 (lo¹i).

 
VËy  S = {8; 6}


Chó ý:   Khi gi¶i ph­¬ng tr×nh bËc bèn d¹ng (x + a)4 + (x + b)4 = c, ta th­êng ®Æt Èn phô 
[image: image361.wmf]2

+

=+

ab

yx

.
Bµi 4:

  
§Æt 
[image: image362.wmf]222

u=x+3x-4;v=2x-5x+3u+v=3x-2x-1.

Þ


 
Ph­¬ng tr×nh ®· cho cã d¹ng:

  

[image: image363.wmf]333

u+v=(u+v)


MÆt kh¸c ta l¹i cã: 

   

[image: image364.wmf]333

u+v=(u+v)-3uv(u+v)


 
Nªn 
[image: image365.wmf]33

(u+v)-3uv(u+v)=(u+v)


  

[image: image366.wmf]3uv(u+v)=0.

Þ


 
u = 0 hoÆc v = 0 hoÆc u + v = 0


[image: image367.wmf]Û



 EMBED Equation.DSMT4  [image: image368.wmf]2

x+3x-4=0

 hoÆc 
[image: image369.wmf]2

2x-5x+3=0

 hoÆc 
[image: image370.wmf]2

3x-2x-1=0.


     Gi¶i ba ph­¬ng tr×nh trªn, t×m ®­îc bèn nghiÖm cña ph­¬ng tr×nh ®· cho lµ: 
[image: image371.wmf]31

x=1;x=;x=-4;x=-.

23


Bµi 5:


a) 
[image: image372.wmf]4

999999

+

 =
[image: image373.wmf]32

999(9991)999(9991)(9999991)

+=+-+


                          =
[image: image374.wmf]2

1000.999(9999991)

-+

  cã tËn cïng 3 ch÷ sè 0.

b) 
[image: image375.wmf]5

4949

-

   = 
[image: image376.wmf]422

49(491)49.(491)(491)

-=+-


                         = 
[image: image377.wmf]2

49.(491)(491)(491)

+-+


                         = 
[image: image378.wmf]2

49.(491).24.100100

+

M




[image: image379.wmf]Þ



 EMBED Equation.DSMT4  [image: image380.wmf]5

4949

-



 EMBED Equation.DSMT4  [image: image381.wmf]100.

M


Bµi 6: 


Ta cã: 
[image: image382.wmf]2222

x-y=y-xx-y+x-y=0

Þ


  

[image: image383.wmf]Þ-++=

(xy)(xy1)0



V× 
[image: image384.wmf]¹

xy

nªn 
[image: image385.wmf]++=Þ+=-

xy10xy1.




[image: image386.wmf]222

A=x+2xy+y-3x-3y=(x+y)-3(x+y)




[image: image387.wmf]Þ=---=

2

A(1)3(1)4


Bµi 7:

a) 
[image: image388.wmf][

]

3

3333333

(x+y+z)-x-y-z=(x+y)+z-x-y-z


  

[image: image389.wmf]33333

333333

2

=(x+y)+z+3z(x+y)(x+y+z)-x-y-z

=x+y+3xy(x+y)+z+3z(x+y)(x+y+z)-x-y-z

=3(x+y)(xy+xz+yz+z)

=3(x+y)(y+z)(z+x).



b) 
[image: image390.wmf]3333

M=(a+b+c)+(a-b-c)+(b-c-a)+(c-a-b)


   

Ta ®Æt: 

    

[image: image391.wmf]   

x=a+b-c ;y=c+a-b ;  z=b+a-c ;

x+y+z=a+b+c.

Þ


VËy  
[image: image392.wmf]3333

A=(x+y+z)-x-y-z=3(x+y)(y+z)(z+x)

(theo c©u a)


[image: image393.wmf]A=3(b+c-a+c+a-b)(c+a-b+b+a-c)(b+a-c+b+c-

a)

Þ

         
[image: image394.wmf]=3.2c.2a.2b=24abc.


Bµi 8:



[image: image395.wmf]20022000

x+x+1

 = 
[image: image396.wmf]2002200022

(x-x)+(x-x)+(x+x+1)


                       

[image: image397.wmf]2001219982

3667236662

=x(x-1)+x(x-1)+(x+x+1)

=x(x)-1+x(x)-1+(x+x+1)

éùéù

ëûëû


 
V× 
[image: image398.wmf]   

3667336663

(x)-1x-1,(x)-1x-1

MM

  nªn 



[image: image399.wmf]36673

(x)-1x-1

M

 vµ 
[image: image400.wmf]36663

(x)-1x-1

M

chia hÕt cho 
[image: image401.wmf]2

x+x+1

.

VËy 
[image: image402.wmf]20022000

x+x+1

 chia hÕt cho 
[image: image403.wmf]2

x+x+1

.

Bµi 9:

    Ta cã: A =
[image: image404.wmf]432

n+6n+11n+6n

 =
[image: image405.wmf]32

n(n+6n+11n+6)


                  
[image: image406.wmf](

)

(

)

(

)

[

]

322

2

2

=nn+n+5n+5n+6n+6

=nn(n+1)+5n(n+1)+6(n+1)

=n(n+1)(n+5n+6)=n(n+1)(n+2)(n+3)

éù

ëû


     
Ta thÊy A lµ tÝch cña 4 sè tù nhiªn liªn tiÕp, trong ®ã ph¶i cã hai sè ch¼n liªn tiÕp 2k; 2k + 2; 
[image: image407.wmf](kN)

Î


    
Mµ 2k(2k + 2) = 4k(k + 1) 
[image: image408.wmf]M

 8 (v× k vµ k + 1 ph¶i cã mét sè ch½n). 

VËy 
[image: image409.wmf]A8

M

. MÆt kh¸c  
[image: image410.wmf]A3;  (3,8)=1A(3,8)A24.

ÞÞ

MMM


 Bµi 10:

   
Ta cã 
[image: image411.wmf]2222

(a+b+c)=a+b+c+2(ab+bc+ca)


Mµ 
[image: image412.wmf]abc

0

++=

 vµ 
[image: image413.wmf]abbcca

0

++=



[image: image414.wmf]222

199519951995

a+b+c=0a=b=c=0.

T=(-1)+0+1=0.

ÞÞ

Þ


Bµi 11:

   
Ta cã

            
[image: image415.wmf][

]

32233

22222

222222

M=(x+y)-3(x+y)(x+y)+2(x+y)

     =(x+y)(x+y)-3(x+y)+2(x-xy+y)

     =(x+y)(x+y+2xy-3x-3y+2x-2xy+2y)

     =(x+y).0=0


Bµi 12:

   

[image: image416.wmf]444

T=a+b+c.


        
[image: image417.wmf][

]

2222222222

22222

=(a+b+c)-2(ab+ac+bc)

=(a+b+c)-2(ab+bc+ca)-2abc(a+b+c)


   
Ta cã 
[image: image418.wmf]a+b+c=0

 vµ 
[image: image419.wmf]222

a+b+c=1.


     Vµ cã:    

                      
[image: image420.wmf]2222

222

2(ab+bc+ca)=(a+b+c)-(a+b+c)

                     =-(a+b+c)=-1

1

b+bc+ca  =-

2

Þ

    


   
Do ®ã 
[image: image421.wmf]11

T=1-2.=.

42


Bµi 13:
   
a)                
[image: image422.wmf]3223

a+ac-abc+bc+b


                       
[image: image423.wmf]3322

2222

22

=(a+b)+c(a-ab+b)

=(a+b)(a-ab+b)+c(a-ab+b)

=(a-ab+b)(a+b+c)


    Mµ    
[image: image424.wmf]a+b+c=0


             
[image: image425.wmf]Þ

 
[image: image426.wmf]22

(a-ab+b)(a+b+c)

= 0

             
[image: image427.wmf]Þ

 
[image: image428.wmf]3223

a+ac-abc+bc+b

= 0.

b)  Tõ  
[image: image429.wmf]a+b+c=0

 
[image: image430.wmf]Þ



 EMBED Equation.DSMT4  [image: image431.wmf]b+c=-a


 
    
[image: image432.wmf]22222

222

222222

444222222

444444

222222444

4442222

(b+c)=ab+2bc+c=a

a-b-c=2bc

(a-b-c)=4bc

a+b+c=2ab+2ac+2bc

a+b+c+a+b+c=

 =2ab+2ac+2bc+a+b+c

2(a+b+c)=(a+b+c)

ÞÞ

Þ

Þ

Þ

Þ

Þ


Bµi 14:  


a) Ta cã:

               
[image: image433.wmf]9594932

643130292

323130292

3130292

31302926432

x+x+x+....+x+x+1=

=x(x+x+x+...+x+x+1)+

+x(x+x+x+...+x+x+1)+

+(x+x+x+...+x+x+1)

=(x+x+x+...+x+x+1)(x+x+1).


             
[image: image434.wmf]Þ



 EMBED Equation.DSMT4  [image: image435.wmf]9594932

x+x+x+....+x+x+1

 chia hÕt cho ®a thøc           

                 
[image: image436.wmf]3130292

x+x+x+...+x+x+1.



b) 
[image: image437.wmf]1010

x-y

=
[image: image438.wmf]5555

(x-y)(x+y)


                 
  =
[image: image439.wmf]55432234

(x-y)(x+y)(x-xy+xy+xy+y)


       

[image: image440.wmf]Þ



 EMBED Equation.DSMT4  [image: image441.wmf]1010432234

x-y(x-xy+xy+xy+y).

M


Bµi 15:

  
Ta cã: 
[image: image442.wmf]19951994

x-ax+ax-1


         
[image: image443.wmf][

]

1994199319921991

1994199319921991

=(x-1)(x+x+...+1)-ax(x-1)(x+x+...+1)

=(x-1)x+x+...+1-ax(x+x+...+1).



V× 
[image: image444.wmf]2

M(x-1)

M

(theo bµi ra)

 

[image: image445.wmf]1994199319921991

x+x+...+1-ax(x+x+...+1

Þ

)

 ph¶i chia hÕt cho       (x – 1).

 

§Æt 
[image: image446.wmf]1994199319921991

x+x+...+1-ax(x+x+...+1)

=(x – 1).g(x).

 

§¼ng th­c trªn ®óng víi mäi x, nªn víi x = 1, ta cã:

    
M = 1995 – a.1993 = 0



[image: image447.wmf]1995

a=

1993

Þ

.
Bµi 16 :


Ta cã: 
[image: image448.wmf]444

A=x(y-z)+y(z-x)+z(x-y)


             
 
[image: image449.wmf][

]

444

4444

4444

=x(y-z)+y(z-x)-z(y-z)+(z-x)

=x(y-z)-z(y-z)+y(z-x)-z(z-x)

=(y-z)(x-z)+(z-x)(y-z)


          

[image: image450.wmf]2222

32233223

33222

=(y-z)(x-z)(x+z)(x+z)-(x-z)(y-z)(y+z)(y+

z)

=(y-z)x-z)(x+xz+xz+z-y-yz-yz-z)

=(y-z)(x-z)(x-y)+z(x-y)+z(x-y)

éù

ëû


           

[image: image451.wmf]222

=(y-z)(x-z)(x-y)(x+xy+y+z+zx+yz)


           

[image: image452.wmf]222

1

=(x-y)(y-z)(x-z)(x+y)+(y+z)+(z+x)

2

éù

ëû


  
V× x > y > z nªn A > 0 (®pcm).

PhÇn III. KÕT LUËN CHUNG

      ë tr­êng THCS, ®a thøc vµ ph©n tÝch ®a thøc thµnh nh©n tö chØ lµ mét trong nh÷ng néi dung kiÕn thøc mµ häc sinh ®­îc häc víi thêi l­îng kh«ng nhiÒu trong ch­¬ng tr×nh ®¹i sè 8 nh­ng nã l¹i ®­îc øng dông réng r·i vµ xuyªn suèt ch­¬ng tr×nh häc tËp cña c¸c em, häc sinh th­êng xuyªn ph¶i sö dông ®Õn kü n¨ng nµy trong viÖc x©y dùng mét sè c¸c néi dung kiÕn thøc sau nµy trong viÖc gi¶i to¸n. C¸c ph­¬ng ph¸p  ®­îc nªu tõ dÔ ®Õn khã tõ ®¬n gi¶n ®Õn phøc t¹p gióp häc sinh hiÓu s©u h¬n vµ ph¸t triÓn cã hÖ thèng c¸c kü n¨ng, kü x¶o ph©n tÝch ®a thøc thµnh nh©n tö.

Qua ®ã gióp häc sinh ph¸t triÓn trÝ tuÖ, tÝnh ch¨m chØ,  tÝnh chÝnh x¸c , n¨ng lùc nhËn xÐt, ph©n tÝch ph¸n ®o¸n, tæng hîp kiÕn thøc.

      Trong ®Ò tµi nµy t«i  míi chØ ®Ò cËp ®Õn nh÷ng ®a thøc mét Èn lµ chñ yÕu. C¸c bµi tËp ®­a ra trong ®Ò tµi míi dõng ë møc vÝ dô minh ho¹, ch­a ph¶i lµ hÖ thèng bµi tËp vËn dông ®Çy ®ñ c¸c kiÕn thøc ®­a ra.Ngoµi ra cã mét sè bµi tËp tæng hîp vµ bµi tËp n©ng cao nh»m vËn dông c¸c ph­¬ng ph¸p ph©n tÝch ®a thøc thµnh nh©n tö ®Ó gi¶i.
    Trong mét thêi gian kh«ng dµi, tµi liÖu tham kh¶o cßn Ýt ái vµ kinh nghiÖm gi¶ng d¹y  ch­a cã. MÆc dï ®· cè g¾ng rÊt nhiÒu nh­ng ®©y míi lµ mét sè suy nghÜ cña t«i vÒ c¸c ph­¬ng ph¸p ph©n tÝch ®a thøc thµnh nh©n tö vµ c¸c øng dông cña nã . V× vËy t«i rÊt mong nhËn ®­îc sù gãp ý, gióp ®ì c¸c ThÇy, C« gi¸o vµ c¸c b¹n  ®Ó t«i cã thÓ tiÕp tôc nghiªn cøu vµ vËn dông ®Ò tµi nµy mét c¸ch hoµn chØnh h¬n. Nh©n ®©y, t«i muèn göi lêi c¶m ¬n ch©n thµnh tíi Ban gi¸m hiÖu, Ban chñ nhiÖm Khoa To¸n – Tin, c¸c b¹n trong Líp C§SP To¸n – Tin K48 vµ ®Æc biÖt lµ Gi¶ng viªn.ThS.NCS.NguyÔn Quang HoÌ ®· trùc tiÕp h­íng dÉn vµ gióp ®ì t«i trong suèt qu¸ tr×nh lµm ®Ò tµi nµy.



         Xin ch©n thµnh c¶m ¬n!
                                       §ång Híi, ngµy 12 th¸ng 12 n¨m 2008.

                                                          Sinh viªn

                                                     Ph¹m ThÞ Thµ
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