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1.  1.  

2.  2.  

3.  3.  

4.  2.1–2.6 

  2 

4.   95 % 

5.  

2.2  

5.   95 % 

 

7.     

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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 2.1 

 

      

 

  Rcba ,,  

   

     aa  

 

   ba   ab  

 

   ba  cb  ca  

 

   ba  cbca  

 

   ba  bcac  

  

 

1.  4a   4 ___________________  ___________________________________ 

2.  yx  y ___________________   ___________________________________ 

3.  3a  2a _______________   ___________________________________ 

4.  5.3b   85.3_____b           ___________________________________ 

5.  8c  810c ______________  ___________________________________ 

6.  3x  3y   x  _________  ___________________________________ 

7.  x15  xy   ______=____ ____________________________________ 

8.  5y  y8 __________________  ___________________________________ 

9.  83x  5x    ____________________________________ 

10.  205x  4x    ____________________________________ 
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 2.2 

 

1.   

1.1 03 _________ 

1.2 _____ 33  

1.3 02 _________ 

1.4 _____ 05  

1.5 03 _________ 

1.6 0x _________ 

  1.1-1.6  0   

  

2.  

2.1 02 ___  

2.2 33___  

2.3 05 ___  

2.4 02 ___  

2.5 0___a  

     2.1   –2  2 

                  2.2    3 ____________________________ 

                  2.3    5   ______________ 

                  2.4    2  ____________ 

                  2.5    a  ________________ 

 

 

 

    a    - a                  

      a        0     

  a (0a- a) + a 

     a        - a     
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 2.3 

   

1. 5___5  

2. 55___  

3. 2___2  

4. 
3
1

___
3
1

 

5. Ra,a___a  

 

6. 12 ___  

7. 1___3  

8. 1___
5
1

 

9. 13___  

10. 0a,1___
a
1

 

      1-5  1  1    1 

 

   0  

      

 

    6-10    1     

    

               2  
2

1
 

             -3  
3

1
 

             
5

1
  –5 

             3     
3

1
 

             
a

1
     a   ,  a 0 

 

 

    a  0a   

1
a   a    

    aaaa
11

 1 

                Ra  0a   
a

1
a

1
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 2.4 

 

       1  

 

 1  

1.    

 Ra   Rb   Rba  

 R2   R5   R52  

2.    

 Rba,   abba  

       R32,    32  __________ 

3.    

 Rcba ,,   cbacba  

            432 _______________ 

4.    

  ________   a   

    aa __________     

5.    

  Ra   Ra  

     aaaa __________ 

 

 2      

1. 2        

2. 12012      __________________________________ 

3. 534543     __________________________________ 

4. 315531     __________________________________ 

5. 642642     __________________________________ 

6. 000       __________________________________ 

7. 795975     __________________________________ 

8. 0bb      __________________________________ 
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 2.5  

 

 1     

  

1.  

 Ra   Rb   Rba  

 R2   R2   _______________ 

2.  

 Rba,   baab  

       R52,     _______________ 

3.  

 Rcba ,,   bcacab  

       R642 ,,     _______________ 

4.  

  1   a   

   a1aa1     

5.  

 Ra   0a   Ra
1

      1aaaa
11

 

 Ra   
a

1
a0a

1,  

    1
2

1
222

1
 

    ____________
3

1
 

6.  

 Rcba ,,  acabcba  

     cabaacb  

 Rx    2x5 __________ 
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 2     

 

1. 520                    _______________________  

 

2. 523532      _______________________ 

 

3. 532532      _______________________ 

 

4. 23231     _______________________ 

 

5. 1
3

4

4

3
       _______________________ 

 

6. 7252752    _______________________ 

 

7. 237799377299377      _______________________  

 

8. )
4

3

4

1
()104895(

4

3
104

4

1
895     _______________________ 
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 2 

1.  

1.1  52x     __________________________________    

1.2  15x35x3      __________________________________ 

1.3  22      __________________________________ 

1.4  033     __________________________________ 

1.5    x2xx   xxx2   __________________________________ 

1.6  481148    __________________________________ 

1.7  148148    __________________________________ 

1.8    3yx   3z   zyx  __________________________________ 

1.9   13
3

1
    __________________________________ 

1.10   yx   y3x3    __________________________________ 

 

2.  

 

 
  

  

1 10 
  

2 
4

1
 

  

3 
3

1
 

  

4 5  
  

5 23  
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3.  

3.1   1+2+3+4+…+20     =   ____________________________________________________ 

                                        =   ____________________________________________________ 

   =   ____________________________________________________ 

3.2   2+4+6+8+…+28     =   ____________________________________________________ 

     =   ____________________________________________________ 

     =   ____________________________________________________ 

3.3  
5

1
116

5

1
103              =   ____________________________________________________ 

     =   ____________________________________________________ 

     =   ____________________________________________________ 

4.  

 4.1   
7

1
1098              =   ____________________________________________________     

    =   ____________________________________________________ 

     =   ____________________________________________________ 

 4.2    27   99   =   ____________________________________________________ 

     =   ____________________________________________________ 

      =   ____________________________________________________ 

5.     12345     10   

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 
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 2.6 

 

     

 (Operation) ( ) 

 2   ,,,  

     

 

   Rba,   R    2baba                                  

   2baba  

 3b2a ,    23232  7  

 1b5a ,    15 _________________________ 

 
4

1
b

2

1
a ,   

4

1

2

1
_________________________ 

 

   R 

  Rba,  

1.  ab2baba  

 7327373  

2.  
2

1ba
ba  

 25 _________________________ 

3.  ababa               

        24 _________________________ 

4.  10baba  
 23 _________________________ 

 523 _________________________ 

 52 ______________________________ 

 523 _________________________ 
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 2  

 

 A   

1.  

 Aba,   Aba  

 A    

2.  

 Aba,   abba         

 A    

3.  

 Acba ,,   cbacba         

 A     

4.  

 Aa   Ae   aeaea  

 e     

 A     

5.  

 Aa   Aa
1

  aaeaa
11

 

 
1

a   a     

 A     

 

   4baba   Rba,    R   

  

1.  

2.  

3.  

4.  

5.  

6.  5   
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1.   4baba   Rba,  

  Rba,   R4ba  

R     

2.  4baba   Rba,  

4abab  

        4ba  

abba     

R     

3.  4baba  

 4cbacba  

          4c4ba  

          8cba  

 4cbacba  

          44cba  

           8cba  

    abba     

  R    

4.   e  Ra,   

      aea          aae  

               a4ea            a4ae  

               04e           04e  

               4e          4e  

     R   –4   

5.  
1

a   a    Raa
1,  

             4aa
1

              4aa
1

 

          44aa
1

              44aa
1

 

          a8a
1

              a8a
1

  

  R   a8    a   

6.  a  8a  

  5  1385  

 

… … 
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1.                                                                     

    a  b  =   a+b-ab      a, b        

1.1 5     3   =     _________________________ 

1.2 (2   4 )  4   =  _______________________ 

1.3          ________________________                        

1.4   5      ________________________                                      

2.     a ,b    R        a    b  =  a
b
        a * b   =    ab 

 ( ) 

2.1 a    (b * c )        =      (a  b) * ( a  c ) 

2.2 (b*c)  a             =       (b  a) * (c   a ) 

2.3 a * (b  c)           =       (a* b)    (a*c) 

2.4 (b   c) * a          =       (b* a)  (c* a) 

 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 
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                                          4 
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**********************************************************************************  

 

   

1.     

1.1  11  

1.2  11   

2.   

  11   

3.   

  11   

 12, 13  14 

 12      Ra  0a       

                               . Ra   . Ra-  

               13     Rb,a   Rba  

               14     Rb,a   Rab  

                         

 

4.   

            4.1  11  

  

4.2   11  

 R    RR    4   12, 13, 14 

  15   

4.3   6      3  

  1   

     5-7      

1-6  

 4.4    14  
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 a,b  c  

   

 1.    a+b R 6. ab R 

 2.    a+b = b+a 7. ab = ba 

 3.    (a+b)+c = a+(b+c) 8. (ab)c = a(bc) 

 4.     0  a+0 = a = 0+a 9.  1  1 a = a = a 1 

 5.     a R  (-a) R   

       a+(-a) = 0 = (-a)+a 

10.  a R  a 0   Ra
1

  

aa1aa
11

 

 11. a(b+c) = ab+ac  

 12.         a     

     1.    a  =  0        2.  Ra   3.   Ra-  

13.   Rb,a   Rba  

14.   Rb,a   Rab  

5.      

 3 

6.    

  

1.  

2.  

3.  

4.  3                              

1.  

2.  

3.  

4.   80 % 

7.  

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

8.  

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………
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 1 ( ) 

 a,b,c  

1.  a+c = b+c  a = b 

2.     c+a = c+b  a = b 

   1.       a+c = b+c 

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

              a+[c+(-c)] = b+[c+(-c)]      _____________________________________________ 

               a+0 = b+0      _____________________________________________ 

                  a = b                   _____________________________________________ 

2.   c+a = c+b 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

 

 2 ( ) 

 a,b,c  

1.  ac = bc  c 0  a = b 

2.  ca = cb  c 0  a = b 

 

   1.    bcac     

                          
11

cbccac        

                        
11

ccbcca  _____________________________________________ 

                                  1b1a  _____________________________________________ 

                                      ba  _____________________________________________ 
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2.    cbca  

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

 3   a R 

1. a 0 = 0 

2. 0 a = 0 mm 

 

1.         0 + 0 = 0     

                                          a(0 + 0) = a 0   __________________________________ 

                                       a 0 + a 0 = a 0 + 0  __________________________________ 

       a 0 = 0   __________________________________ 

              2.         0 + 0 = 0   __________________________________ 

             (0 + 0) a = 0 a                           __________________________________ 

_____________________________________________________________ 

 _____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

 

 4        a R          (-1)a = -a 

                          1 + (-1) = 0               __________________________________    

                                             (1 + (-1)) a = 0 a                       __________________________________ 

                  1 a + (-1) a = 0                          __________________________________ 

                    a + (-1) a = a + (-a)      __________________________________   

            (-1) a  =  -a  __________________________________   

 5   a R 

 ab = 0  a = 0  b = 0 

   1  a = 0  0 b = 0 

 2  a  0  
1

a  

  0ab  

      0aaba
11

                 _________________________________   

_____________________________________________________________ 

_____________________________________________________________ 
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 6   a R 

1. a(-b) = -ab 

2. (-a)b = -ab 

3. (-a)(-b) = ab 

 

1. a(-b) = a(-1)b  4 

  = (-1)(ab)    

  = -ab   4 

2. (-a)b     = ___________________________ 

      = ___________________________ 

      = ___________________________ 

3. (-a)(-b) = ___________________________ 

      = ___________________________ 

                                 = ___________________________  

 

 

 

   

                   

                                          a
2
 -   a

2
     =    (a + a) (a – a) 

                                                  a ( a – a )       =    ( a + a ) ( a – a ) 

                                   a       =      (a + a) 

                                                              1. a    =      2.a 

                                     1       =       2                                                                    

 

… … 

 

 

 

 

 

 



⌦
⌦ 33

  4 

                                                                            4  

                                                                                         1          

**************************************************************************** 

 

  

 

1.           

 1.1    

 1.2    

 1.3     

 1.4    

 

2.   

   

     

 

3.  

    

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

 

 2      a   b     b 0    , 
1

ba
b

a
 

 

4.   

4.1   4.1   5-7  

4.2   4.1   
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 4.3   5   4.2   15 

   

4.4     1   

    

   

      4.5   3    

       4.6    

 

 

5.   

      4.1, 4.2 

 

6.    

  

1.  

2.  

3.  

4.  4.1 , 4.2 

1.  

2.  

3.  

4.  85 % 

  

7.    
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....................................................................................................................................................................

.................................................................................................................................................................... 
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 4.1 

    

1.  3  ____________________ 

2.  5  ____________________ 

3.  a  ____________________ 

4.  

4.1 )( 310310  

4.2 _____52552                    4.4   _____25525  

4.3 _____
3

2

3

1

3

2
                                   4.5   _____aba                        

                                                                                                        a,b R 

5.   4. 

 

 

 

  a    b      a – b    __________ _______________ 

 

6.    3 ____________________ 

7.  2  ____________________ 

8.      
3

1
5

3

5
                            _____10

2

10
 

       _____7
4

7
                             _____a

b

a
ba   b 0 

9.  8 ____________________

____________________  

 

  a    b     
b

a
     ______  _______  _______ 

       a,b R  b 0 

1
baba         

b

1
a

b

a
         

1
b

b

1
 

 

                   … … 
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 4.2 

      

1  a,b  c R 

1. acabcba  

2. bcaccba  

3. acabcba  

 

1. cbacba    

           caab     

                                     acab     6   

2. ____________________cba  

           ____________________  

                        ____________________  

3. ____________________cba  

       ____________________  

       ____________________  

 2   0a  0a
1

 

               a
-1
 =  0 

                             a.a
-1
=  a.0 

                                             = 0  

                                 a.a
-1
 =  1  

                             a
-1
    0 

 3  

1. 
bc

a

c

b

a

   b,c 0 

2. 
bc

ac

b

a
    b,c 0  

3. 
bd

bcad

d

c

b

a
   b,d 0 

4. 
bd

ac

d

c

b

a
   b,d 0 
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5. 
b

c

c

b
1

   b,c 0 

6. 
b

ac

c

b

a
   b,c 0 

7. 
bc

ad

d

c

b

a

   b,c,d 0 

 

1. 
c

ab

c

b

a
1

    ( ) 

   
11

cab       ( )  

                             
11

cba     ( ) 

                             
1

bca      

                             
bc

a
     ( ) 

 2.-7      
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1.   

1.1   

1.2   

 

2.   

  

      

 

3.     

 

         

   P(x)    anx
n
+an-1x

n-1
+an-2x

n-2
+…+a1x+a0   n    an,an-1, …,a1,a0    

    an   0    P(x)   x-c   c    

   P(c)  

 

    x   P(x)  Q(x)  R(x)  

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

 

4.          

4.1         2x
4
-7x

3
+x

2
+5x-2  

   x- 3            

 =   2x
3
-x

2
-2x-1    =  -5 

4.2   5.1  10  
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4.3   5.2  15    

                

4.4    

 

 2.6   1  72   

  

5.   

5.1       1   . 

5.2   5.1 , 5.2 

 

6.   

  

1.  1.  

2.  2.  

3.  5.1 , 5.2 3.  80 % 

4.  2.2   1,2           

        

4.  85 % 
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 5.1 

 

           

1.   2x
4
- 7x

3
+x

2
+7x-3       x + 2  ( ) 

       = ……………………………        =   ………………… 

                =     (    ) +   

           2x
4
- 7x

3
+x

2
+7x-3   =   (x+2) (…………………….) + …………. 

2.                 P(x)       

                               x-c        

                              q(x)       

                               r(x)            r(x) = 0  r(x)    

  x-c       r(x)     r(x)   =   R   R  

                                      P(x)    =    (x-c)(q(x)) +  R 

              x = c          P(c)  =  (c-c)q(c) +R 

                                                          =   R 

3.    1                            P(x)   =     2x
4
- 7x

3
+x

2
+7x-3    

                                                  x-c   =    x+ 2 

                                            c   =    -2  

   x = -2  P(x)        P(-2)   =  2(-2)
4
 –7(-2)

3
+(-2)

2
+7(-2)-3   

                                                                  =    …………………………………………………………... 

          P(-2) =   (x+2)    P(x)    ………………………………... 

 4.     P(x)  =  2x
4
-5x

3
+2x

2
-x+2     (x-3)    P(x)  

     P(3)  =  ………………………………………….. = ………………………………………  

      = ……………………………………………………………………. 
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 5.2 

 

      

  (Remainder Theorem) 

      P(x)    anx
n
+an-1x

n-1
+an-2x

n-2
+ … +a1x+a0   n        an,an-1, 

…,a1,a0     an   0    P(x)   x-c   c 

  P(c)  

 

    x   P(x)  Q(x)  R(x)  

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

   x    a   

               P(a)   =  3a
2
+2a-1 

                x    c   

              P(c)   =  3c
2
+2c-1  

        2x
4
-7x

3
+3x-5    x-3  

   P(x)     =  2x
4
-7x

3
+3x-5    

      x-c     =  x- 3 

        c    =  3 

   P(x)    x-c 

                    =  P(c)  =   P(3) 

           P(x)  =  2x
4
-7x

3
+3x-5 

                P(3)  =  2(3)
4
-7(3)

3
+3(3)-5 

                         =  - 23  

                     =  - 23  

 

   

1.   2x
3
+7x

2
+3x     x + 3 

          P(x)   =  ________________________________________________ 

                     x – c  =  ________________________________________________ 

                        c  =  ________________________________________________ 
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4.1        

 6.1   10  
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2
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4.3          
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4.4         

x
3
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2
+2x+8    x-2     =  0 
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      15     
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 1  . 

             4.8   2.3       
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n-1
+ an-2x
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+…+ a1x + a0         an 1   
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 15       
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 1  .  

             4.12    
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 6.1 

 

       

1.                  

1.1 x
2 
– 4                  =  ……………………………………………………………………. 

1.2 2x
2
-3x+1             =  ……………………………………………………………………. 

1.3 x
3
 – y

3
                 = …………………………………………………………………….. 

1.4 x
3
 + y

3
                 =  …………………………………………………………………….  

1.5 8 x
3
 –27 y

3
             =  ……………………………………………………………………. 

1.6 2x
3
+3x

2
-2x-3      =  ……………………………………………………………………. 

                                    =  ……………………………………………………………………. 

 =  ……………………………………………………………………. 

1.7 3x
3
-2x

2
-12x+8       =  ……………………………………………………………………. 

                                   =  ……………………………………………………………………. 

 =  ……………………………………………………………………. 

2.  

2.1  x
2 
– 4   =  0              x  = ………………. 

2.2  2x
2
-3x+1 = 0            x  = ………………. 

2.3  2x
2
-3x-1 = 0            x  = ………………. 

2.4  3x
3
-2x

2
-27x-18  = 0          x  = ………………. 

…………………………………………………………………………………………... 

…………………………………………………………..……………….………………………….. 

 ………………………………………………………………………………………………………      

………………………………………………………….……………….………………. …………. 

2.5  2x
3
-3x

2
-5x+6   = 0            x  = ………………. 

   …………………………………………………………..…………………………….. 

……………………………………………………………………………………………………….      

………………………………………………………….……………….…………………………... 

      ………………………………………………………….……………….……………………………
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 6.2 

 

        

1.   

          P(x)    anx
n
+an-1x

n-1
+an-2x

n-2
+…+a1x+a0   n   an,an-1, 

…,a1,a0     an   0     P(x)    x-c    P(c) = 0 

      

     x-2     x
3
+2x

2
-5x-6 

   P(x)  = x
3
+2x

2
-5x-6 

      P(x)   (x – c)   P( c ) = 0     

x – c  = x – 2                   

                          c   =  2        

                   P ( 2 )  =   (2)
3
+2(2)

2
-5(2)-6    =    0                          

  P( 2 ) = 0     ( x – 2 )     x
3
+2x

2
-5x-6  

    x
3
+2x

2
-5x-6      x – 2        =    x

2
+4x+3 

           x
3
+2x

2
-5x-6    =   ( x-2) ( x

2
+4x+3 )  

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

  -  6  =  (-2) (1) (3)         -2  ,   1     3  -6 

                P(x) =  3x
3
-4x

2
-3x+4 

1.     (x-1)   P(x) 

2.  P(x) 

 

            x – c         

                                    anx
n
+ an-1x

n-1
+ an-2x

n-2
+…+ a1x+ a0      

                                           an=  1    c   a0 
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  1.2   2x
4
+3x

3
-16x

2
-8x+24   =   0 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

 

2.     3         2+ 3         

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 

………………………………………………………………………………………………………........ 
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                                                                                          4      

                                                                                                          2             

********************************************************************************** 

  

   

 

1.                      

1.1       

1.2     

1.3     

1.4     

 

2.   

  11 

      12 ,  13 

 14       “ ”  “  ”  

 

 

3.       

 

 1    R   Ra    a  

                                        

 

 

                   2    a < b     b Ra  

                                        a > b    a  Rb  
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                             3       ba  a  b  a  b 

                                       ba  a  b  a  b 

                                       cba  ba  cb  

                                       cba  ba  cb  

                                       cba  ba  cb  

                                       cba  ba  cb  

           

          ba   a  b  

            ba  a  b 

 

 (Trichotomy  property) 

  a   b    a = b, a < b  a > b   

 

  1           a > b     b > c     a  > c 

               2         a > b    a+c > b+c   c 

         

  3    0   

                                    a      a > 0 

           a      a  < 0 

  4    

                                      1     a > b   c  > 0    ac  >  bc 

                                      2     a > b    c < 0    ac < bc 

  5    

                                      a+c  >  b+c      a  >  b 

               6    

                                      1     ac > bc    c > 0    a > b 

                                      2     ac > bc    c < 0    a < b 

               7      r      s        r < s    c    r < c < s 
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4.   

4.1   

    11     ( , )      

( , )    ( , )    ( , )  

 ( , )   

  3  

 R   ( R )  3    12, 

13  14  (   12 ,13  14 ) 

12. R0  Ra   0a   

. Ra   

. Ra  ( a ) 

13.  Rba,   Rba  

14.  Rba,   Rab  

4.2          

>, <  =   

 

1. 5 …. 3   (>)  5.   (-7) ….. (-9)       (>) 

2. –5 …. 0    (<) 6.   (3+4) ….(5+2)   (=) 

3. 5 ….. 0      (>) 7.   –10 ….(-20+30)    (<) 

4. -5 ….. 5     (<) 8.   (-3-7) …. (-4-5)    (<) 

4.3   7.1   

4.4   7.1     

          a  b  ba   a-b  a>b  

  Rba  ba  

                            0ba  ba   

a-b  a<b    0ba   ba  

             4.5    4,2,5,3

  3 > 5  ,   5 > 2   42  

                   a, b   a  b  

    

a = b        a > b         a <  b 

  

     

 “ ”   

(Trichotomy Property)     
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4.6   2.7  1-9      

  1   .      

4.7   2.7   

 

4.8   7.2      

 

4.9  7.2    1   

  

4.10     

4.11    

  

 

  

1.   

 a > b  b > c  a > c 

 

4 > 3  3 > 2  4 > 2 

2.  

 a > b  a+c  >  b+c 

 

3 > 2      3+1 > 2+1  4 > 3 

3.  

3.1    a > b  c > 0  ac > bc 

3.2    a > b  c < 0  ac < bc 

 

4 > 3  2>0  4(2)>3(2)  8>6 

4 > 3  –2<0  4(-2)<3(-2)  -8<-6 

4.  

 a+c  >  b+c  a > b 

 

4+2 > 3+2   4 > 3 

5.  

5.1  ac > bc  c > 0  a > b 

5.2  ac > bc  c < 0  a < b 

 

4(2) > 3(2)    4 > 3  2 > 0 

4(-2) > 5(-2)  4 < 5  –2 < 0 

4.12      

  

             ba   a  b 

ba    a  b 

cba  ba  cb  

cba  ba  cb  

cba  ba  cb  

          ba   a  b  

            ba  a  b 
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4.13   7 

4.14    7 

             4.15   7     

 

 

5.   

5.1   7.1 , 7.2 

5.2   7    7  ( )  

         5.3      1    4 

 

6.   

  

1.  

2.  

3.  

4.  7.1,7.2  

 7 

 5.    

       2.4  1-7 

1.  

2.  

3.  

 

4.  85 % 

5.   80 % 

 

7.   

.................................................................................................................................................................... 

.................................................................................................................................................................... 

.................................................................................................................................................................... 

.................................................................................................................................................................... 

 

8.   

.................................................................................................................................................................... 

.................................................................................................................................................................... 

.................................................................................................................................................................... 

.................................................................................................................................................................... 
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 7.1 

 

   

 

     

1 

2 

3 

4 

5 

6 

5 

6 

-5 

4 

-2 

-8 

2 

-3 

-7 

9 

8 

-5 

  

 

  1.     5-2 = 3    5-2   

  2.     6-(-3) = ……….  6-(-3)  

  3.     –5-(-7) = ……….  –5-(-7)  

 

              1-3    

 

  a > b       a - b  ………. 

  4.     4-9 = ……….  4-9  ………. 

 5.     –2-8 = ……….  –2-8  ………. 

 6.     –8-(-5) = ……….  –8-(-5)  ………. 

 

             4 - 6  ……….    ………. 

                  a < b        a-b  ………. 

 

 

 

… …
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 7.2 

 

  

1. 5 >3      3 > 2       5 >2  

2. –2 >-5      –5 >-8     ……….……… 

3.   a >b      b >c    ……….………. 

4.   6 >4   2  2    (6+2) ………. (4+2) 

5. 10 >7  (-5)  2   ……….………. 

6.  a  > b   c  2   ……….………. 

7. 5 >3  2  2    (5 2) ………. (3 2) 

8. –4 >-6  (-2)  2   ……….………. 

9.  a >b  c >0     ac ………. bc  

 a >b  c <0     ac ………. bc 

10.  5+2 >3+2  (-2)  2   ……….………. 

11.  6+(-3) >4+(-3)  3  2   ……….………. 

12.  a+c >b+c   ……….………. 

13. 8(2) >5(2) 
2

1
 2   ……….………. 

14. 8(-3) >10(-3) 
3

1
 2   ……….………. 

15.  ac >bc  c >0  ……….………. 

 ac >bc  c <0  ……….………. 
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1.   

1.1 5<7           7<9        5<9 ……….………. 

1.2 a>b        a+1>b+1 ……….………. 

1.3 –4<3      2(-4)<2(3) ……….………. 

1.4 –5<-2     (–5)(-3)>(-2)(-3) ……….………. 

1.5 –10<15  
2

1
12

2

1
10  ……….………. 

 

2.   

2.1 6 > 4      6+(-1) > 4+(-1) 

2.2 5 < 6      5(-2) < 6(-2) 

2.3 –4 < 8    2 >-4 

2.4 3 >0  –5 < 0     (3)(-5) < 0 

2.5  a > b  a
2
 > b

2
 

2.6  a
2
 > b

2
  a > b  

2.7  0 < a < b  
ba

11
 

2.8  a < b < 0  
ba

11
 

2.9  a < b  c < d   a+c  <  b+d   

      2.10    a < b  c < d      ac < bd 
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1.  a<b     c<d  

1.1 a+c<b+d 

1.2 a-d<b-c 

2.    0<a<b    0<c<d    ac<bd 

3.    a<b<0    c<d<0    ac>bd 

4.    0<a<b    0<c<d    
c

b

d

a
  

5.    a<b<0    c<d<0    
c

b

d

a
 

 

    2 < x < 8    1 < y  < 5       x+y, x-y, xy  
y

x
 

1)   x + y      2)    x – y 

2 < x < 8    2 < x     x  < 8  2 < x     x  < 8 

1 < y < 5    1 < y     y  < 5    -1 > - y     -y  > -5 

   3 < x + y     x + y < 13     -5 < - y     -y  < -1 

    3 < x +  y  < 13        -3 < x - y     x - y < 7 

                                 -3 < x -  y  < 7 

 *    xy    
y

x
     

 

1.  3 < x < 10  1 < y < 6  

1.   x-y  2.   x
2
+y  3.   x

2
y

2
   4.   

y

x
 

2.  4 < x < 6  2 < y < 5  

1. x
2
+y

2
   2. x

2
-y  3.   xy   4.   

x

y
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 8.1 

1.  

1.    (-1,3) 2. [-1,3] 3. (-2,1] 4. [-3,2] 

5. (-2, ) 6. [-2, ) 7. (- ,2) 8. (- ,2] 

 

1.  5.  

2.  6.  

3.  7.  

4.  8.  

2.  

  

(-3,3) 

(-1,5] 

[-5,0] 

(- ,5] 

[2, ) 

(- ,0) 

[-5,2) 

(- ,2] 

………..………..………..………..………..………..………..…… 

………..………..………..………..………..………..………..…… 

………..………..………..………..………..………..………..…… 

………..………..………..………..………..………..………..…… 

………..………..………..………..………..………..………..…… 

………..………..………..………..………..………..………..…… 

………..………..………..………..………..………..………..…… 

………..………..………..………..………..………..………..…… 

3.  

  

{x| 3 x 5 } 

{x| -3 x 2 } 

{x| -2 x 3 } 

{x| -3 x 5 } 

{x| x 2 } 

{x| x -6 } 

{x| x -3 } 

{x| x 4 } 

………..………..………..………..………..………..………..……. 

………..………..………..………..………..………..………..……. 

………..………..………..………..………..………..………..……. 

………..………..………..………..………..………..………..……. 

………..………..………..………..………..………..………..……. 

………..………..………..………..………..………..………..……. 

………..………..………..………..………..………..………..……. 

………..………..………..………..………..………..………..……. 

-3 -2 -1 32 1 0 

-3 -2 -1 32 1 0 

-3 -2 -1 32 1 0 

-3 -2 -1 32 1 0 

-3 -2 -1 3 2 1 0

-3 -2 -1 3 2 1 0

-3 -2 -1 3 2 1 0

-3 -2 -1 3 2 1 0
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 8.2 

1.    A=(3,6)  B=[4,7]  

 

 

 

1. A  B = ……….……….……….……. 2. A  B = ……….……….…………….. 

3. A         = …….……….……….………. 4. B          = ……….……….…………….. 

5. A – B   = ……….…….……….………. 6. B – A   = ……….……….………........... 

2.   A = {x R | -4 x 4 } 

B = {x R | -8 x 2 } 

C = {x R | 0 x 10 } 

 

 

 

 

3.    ( ) 

1. A  B  = ……….……….…………… 2. A  B    = ……….……….…………... 

3. (A  B)  C  = ……….……….…… 4. A  B   = ……….……….……………

5. A   B  = ……….……….………….. 6. C   B  = ……….……….……………

4.  

1.  [2,6]  [1,4]  =  [1,6]                           6.     (3,5] – (2,5] =  …...…. … 

       2.    (1,3)  {1,3}       =  …………                      7.     [2,5] – (1,3) =  ………….                        

       3.    [3,7]  (1,4)          =  ………...                       8.     [2,5)     =  ……...….. 

       4.    (3, )  [7,12)     =  ….……..                       9.     (- ,4)                =  ……….... 

       5.    (1,4)  (4,6)       =  …….…..                      10.    [6, )                 =  ……..….. 

 

 

 

321 4 5 6 7 98

A
B

-4 2-2 4-6 6-8 - 8

A
B 

10 12- 0

C
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1.          

 1.1     

 1.2    

 1.3    

 

2.   

  x    x     2x < 8 , 2x   8 , 

3x+1 5 

  x      x  

    

 

3.          

               1       5  7-2x  11 

                              5  7-2x  11 

                                             5  7-2x           7-2x  11 

                                             –7  2  ;     -2  -2x       -2x  4  

                                             
2
1   2  ;   1  x         x  -2 

                                              x  1    x  -2 

       

 

                     

 

    {x R | -2  x  1}  [-2,1] 

-2 -1 1 20
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              2          9-2x  4x-3  x+6            

                              9-2x  4x-3  x+6 

                                                     9-2x  4x-3    4x-3  x+6 

                                                    12  6x     3x  9 

                                                    2  x      x  3 

 

 

                                                         2  x  3 

                 {x R | 2  x  3}  (2,3]  

 

              3      0342 xx  

        0342 xx  

                                                      (x-1)(x-3) > 0     

                     1     (x-1) > 0    (x-3) > 0          

                                   x > 1     x > 3                                                              

                                                x > 3                    

                     2     (x-1) <0       (x-3)< 0       

                                               x < 1      x < 3                                   

                                              x < 1         

   3x|Rx{    }1x   = )1,(),3(    

 

              4        322 xx  

                                    322 xx  

                                                                  0)1)(3( xx              

                      1      (x-3)  0          (x+1) 0 

                                                 x   3          x -1 

                      x  3  1 

                      2      (x-3) 0         (x+1) 0 

                                                 x 3           x  -1 

                                                         -1  x   3 

                      {  x R |  -1  x   3  } 

2 3
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4.   

4.1  8.2   2.5  

 

  

   0 

               

.     5  >   2        2252    

.  30x10  30
10

1
x10

10

1
 

  3x  

 4.2  9    1 

  .3   10       

4.3     

               1      5  7-2x  11 

                           a  x  b         a  x  x  b 

                                                          5  7-2x  11 

                                                        5  7-2x         7-2x  11 

                                          –7  2  ;     -2  -2x        -2x  4                       

                                          
2
1   2          1  x          x  -2  

  x  1    x  -2 

                    

 

 

                    {x| -2  x  1}  [-2,1]  

 2            9-2x  4x-3   x+6 

                                   9-2x  4x-3   x+6 

                       9-2x  4x-3          4x-3  x+6 

                                         12  6x          3x  9 

                                         2  x         x  3 

 

 

 2  x  3 

  {x| 2  x  3}  (2,3]    

2 3

-2 -1 1 20
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1 3

 4.4  1       

     (    3 x - 5 <  x + 1 <  x + 

7  <  5 x + 11  

4.5   2.5   1- 4 

         

4.6     ax
2
+ bx + c 

    (

) 

1. 1032 xx  = …..…..…………. 2x5x  

2. 4x5x
2

  = …..…..…………. 4x1x  

3. 132 2 xx  = …..…..…………. 1x1x2  

4. 253 2 xx  = …..…..…………. 2x1x3  

5. 162x   = …..…..…………. 4x4x  

6. 254 2x   = …..…..…………. 5x25x2  

7. 442 xx  = …..…..…………. 
2

2x  

8. 762 xx  = …..…..…………. 23x23x  

 

4.7   3  4         

     

 3      0342 xx  

                0342 xx  

                                                        (x-1)(x-3) > 0     

                                           0       

     2   

                      1     (x-1) > 0    (x-3) > 0        ( ) 

                                    x > 1     x > 3      

                                               x > 3      ),1( ),3(  =  

),3(      
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1 3

1 3

 2      (x-1) < 0      (x-3) < 0     ( ) 

                                                     x < 1        x < 3 

                           x   1  3    x < 1         

     )3,()1,(  = )1,(      

 

 

 

 

 

     1     2 

  )1,(),3(     

              x|Rx{ <1 }x 3      

  

 

 

               4        322 xx  

                                              322 xx  

                                                       x
2
- 2x - 3  0 

                                                        0)1)(3( xx      2   

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

                      2       ( x – 3 )( x + 1 ) < 0 

                 0  

   2   

                      2.1           (x-3) > 0         (x+1) < 0 

                                                  x > 3             x<-1 

                                             3  –1  

                      2.2           (x-3) < 0         (x+1) > 0 

                                                 x < 3          x > -1 

                                            x    3   –1   -1 < x < 3   
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-1 3

 

 

 

                                          2.1   2.2  2    -1 < x < 3 

 x   -1  x 3 (    1  2 )  

                 322 xx      {x | -1  x 3 }   [-1,3] 

4.8          

                  “ = ”      >  (  )   

<   ( )         2.5   5-14  

      1  . 

5.   

              5.1   9 

              5.2     1  4 

 

6.  

                               

1.   

2.   9 

3.   2.5   5 – 14

       

      

 1.   

 2.   85 % 

 3.    80 % 

 

7.   

....................................................................................................................................................................
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8.   

.................................................................................................................................................................... 

.................................................................................................................................................................... 
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1. x-2  3 

 

 

2. 2x+3  7 

 

 

3. 2x+4  11 

 

 

4.    3-2x  7 

 

 

5.   3x+5  8 

 

 

6.    7-8x  6 

 

 

7.    –10  2x+4  6 

 

 

 

8.    9-2x  4x-3  x+6 
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 x  1 1  x  3 x  3 

x-1 _ +            + 

x-3 _ _            + 

(x-1)(x-3) + _             + 

                      (x-1)     (x-3)     +   

                                           (x-1)(x-3) >  0          x  <1      x >3 

        { x |  x < 1  x >3 } =  (-  , 1) ( 3, ) 

                           (x-1)(x-3)   0       

                     (x-1)  (x-3)    1< x <3      x 

  1     3 

                    { x | 1  x  3}       [ 1, 3 ] 

 

 6       (x + 1)(x-2)(x+3) < 0 

                                         (x+1) (x -2) (x + 3)    =     0    

                                                      x   =  -1, 2 ,-3 

                        x <-3            -3 <x <-1             -1 < x < 2              x > 2                  

          -3                           -1                       2 
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              1     x       |  2x + 1 | < 5 

                         | 2x+1 | < 5      -5 < 2x+1 < 5 

                                        -5 –1 < 2x+1-1 < 5-1 

                                                          -6 < 2x < 4 

                                                             -3 < x < 2 

                   { x | -3 < x < 2 } =   (-3,2) 

             2     x       |  4x - 2 | > 10 

                         | 4x-2 | > 10       

                                     4x-2 < -10             4x-2   >  10 

                   4x-2+2 < -10+2         4x-2+2 > 10+2 
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                                          x < -2       x  > 3 

                { x |  x < -2      x > 3 }= (  ,-2)  (3,  )  
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 1    S  R    S   a  ax  

  x    S      a    (upper  bound)    S 

          

        

                      S    R  ,   S       S     S      

 

  2      S  R    a   (Least 

     upper  bound)    supremum    S   

1.   a    S   

           2.    b   S    b  a                  

      S    sup S (  lub S) 
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               3    S  R  S    a     

  xa    x  S    a     (lower  bound)  S 

 

              4    S  R  a  (greatest  lower     

     bound   infimum)    S   

1.    a    S   

          2.     b   S     ba   

       S    inf S (  glb S)    

                   S   =    (6,9)        inf S  =   6 
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3.2   

 

                       m  n   0n    n  m     

    c     ncm  

                n  (Divisor)  (factor)  m 

                m  (Multiple)  n 
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                        mn |   “ n  m  ” 
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  m,n  c   0n   m 

 n   c      c
n

m
   n  m     

     ncm  

4.2  14  

   n  m    

 

                      “ n  m   c   ncm ” 

4.3   14  

  

    1   b,a    0ba,  

    ba |   cb |    ca |  

        ba |      cb |      x      b  =  ax 

       y     c  =  by 

                       =  (ax)y 

           =  a(xy) 

                        xy      

   ca |  

 2  a  b   ba |   ba  

                  ba |     

  x      b  =  ax 

  a    b      x   

      1x  

 

   aax        )( Ia  

                 ab        

 3  cba ,,  I  0a   ba |   ca |   

  cybxa |    x    y    

            ba |   ca |    

  m  I      b  =  am       …….( 1 ) 

   In     c  =  an        ……( 2 ) 

            ( 1 )  x        amxbx     ..….( 3 ) 
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                 4     (The Fundamental Theorem of Arithmetic)     

 n  1   

    k
C

k

CCC
PPPPn ...321

321
 

   
k
PPPP ...

321
     p     c  

4.9   2  

 4  

1. 720             720    =   532
24

 

                           2.  4725           4725   =   753
23

 

             4.10     3.1     

5.   

5.1   14 

5.2   14 

5.3     1   .4 

 

6.   

  

1.  1.  

2.  2.  

3.  14 3.  80 % 

4.  3.1  

 

4.  80 % 
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                  m  n   0n    n  m   c   

      ncm  

 n  (Divisor)  (factor)  m 

 m  (Multiple)   n 

 mn |   n  m  

         mn |    n  m  

123 |  (  3  12 )  4  4312  

123 |   -4  4312  

155 |  _____________________________________________________ 

164 |  _____________________________________________________ 

06 |   _____________________________________________________ 

35 |   _____________________________________________________ 

52 |  _____________________________________________________ 

 

 

 1     Iba,   0ba,   ba |   cb |   ca |  

 2     a  b   ba |   ba  

 3    Icba ,,   0a   ba |   ca |   cybxa |                 

                      Iyx,  

 3  

 ba |   ca |   

1. cba |  

2. Ixcbxa ,|  

3. Ixcbxa ,|  

 cybx   (linear combination)  b  c 
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……..1.    a|1    a = 1 

……..2.    a| (b+c)    a|b    a|c 

……..3.    a|b    a|b
2
 

……..4.    a|b  a|c     a|(b+c) 

……..5.    179, 209, 327    

……..6.     a  b    b   c    a    c   

……..7.    a|b   a|c    a|(bx-cy)    x, y  

……..8.    a|b   a|c    a|(bx+cy)    x, y  

……..9.    a| c   b| c     ab| c 

…….10.     ab| c    a| c    b| c 
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*********************************************************************************** 

 

  

 

1.             

1.1   

1.2    

 

2.   

               

           

 

 

3.  

               (Division Algorithm) 

 

                5      

                        m  n  0n     q  r   

                                     rnqm     || nr0   

                        q   (quotient)  24 = 4(6) + 0 , -20 = 6(-4) + 4 

                         r    (remainder) 

               

         

  

           a    a = 2n   n   

           a    a = 2n+1  n  
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 0  0 = 2(0) 

                 

     6      b  1  n    

              b  

    n = akb
k
 + ak-1b

k-1
 + ak-2b

k-2
 +…+ a1b + a0 

        k  a0 , a1 , a2 ,…, ak  

                           b  ak  0 

                

 

4.       

4.1     (

) 

1. 20  5              (  4  ,  0 ) 

2. 27  4              (  6  ,  3 ) 

3. -24  5             (  4  ,  4 ) 

4. 74  –3            (  24  ,  2 ) 

        

                        

 1          4520  

                    2               36427  

                         3           44524  

                          4               224374  

  3    

 15524  

4.2   1   

              5      

              m  n  0n  q  r   

                              rnqm   || nr0   

              q   r   

4.3   3.2  1 , 2   

4.4    

 2   2 
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   5  5.2  

  2   

                

               a   a = 2n   n   

               a   a = 2n+1  n  

  4.5   1   

  

       x   4|(x
2
-1) 

                 x  =   2n + 1          n   

                     x
2
 =  (2n + 1 )

2
 

                                  =   4n
2
+4n+1 

                        x
2
-1   =   4n

2
+4n      (  –1  ) 

                                  =   4 (n
2
+n) 

  n        (n
2
+n)  

        4|(x
2
-1) 

4.6   

  

    417     390   

         Ix       x  417  390   r 

      ......(1)I......... k   ;                 417 rkx  

              ......(2)I.........  m  ;               390 rmx  

  (1) – (2)    27 = (k-m)x 

    Imk )(     x | 27 

    x   1,3,9,27 

    1    3     417    390   (  0) 

9    417    390   3 

27   417    390   12 

                 471  390  1,3,9  27 

 3.2  2  

 4.7   368 ,45802   

 

              8)106()103(             368 2 xx  

      2)100()108()105()104(         58024 234 xxxx  
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4.8      

 

              6      b  1  n      

       b  

 b = akb
k
 + ak-1b

k-1
 + ak-2b

k-2
 +…+ a1b + a0 

  k  a0 , a1 , a2 ,…, ak  b        

     ak  0 

 4.9       n  b  q0 

  a0  

   (1)             a0                           000 babqn  

   q0    b  

(2)             a0                           1110 babqq  

   0  

             a0                           2221 babqq  

             a0                           3332 babqq  

.    . 

.    . 

.    . 

                     (3)           a0                           k1 babqq kkk  

  n > q0 > q1 > q2 > …  0   

  (1) 

   00 abqn  

     011 )( aabqb  

     011

2 abaqb  

   

  0122

2 aba)( abqbn  

     012

2

2

3 abaabqb  

  (3)   qk-1 = ak 

           n  = akb
k
 + ak-1b

k-1
 + ak-2b

k-2
 +…+ a1b + a0 

    96  5 

          96 = (5x19) + 1  

           = (5x(5x3) + 4) + 1 

           = (5
2
x3) + 5x4 +1 

      96 = (3x5
2
) + (4x5) + 1 = (341)5 
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   25  2 

                  25 = 2(12) + 1  

              12 = 2(6) + 0 

    6 = 2(3) + 1 

    3 = 2(1) + 1 

    1 = 2(0) + 1 

     25 = (11001)2 

4.10   3.2  3   103   

 3  4   6 

 

5.   

            1   4   . 

   

6.  

  

1.   1.   

2.   2.   

3.   23.1, 23.2 3.   80 % 

4.   2.11  

      

5.   

4.   80 % 

 

5.    80 % 

 

 

7.   

.......................................................................................................................................................................

.......................................................................................................................................................................

....................................................................................................................................................................... 

 

 

8.   

.......................................................................................................................................................................

.......................................................................................................................................................................

....................................................................................................................................................................... 
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*********************************************************************************** 

  

                 . . .    . . .   

 

1.                             

            1.1    . . .   

1.2    . . .   

1.3    . . .    

 

2.   

 2.1   d ( . . .)   a  b   

  1   

  1.   d | a    d | b 

  2.    c   c | a  c | b  c | d 

          . . .    a    b    (a, b)   

 2.2   . . .    a    b   

          a, b    a = q1b + r1   ;    br10      

           b         b = q2  r1 + r2    ;    120 rr      

           r1        r1 =   q3r2 + r3     ;    230 rr      

              rn+1  =  0 

      . . .   a    b    =    rn 

 2.3     a , b    I       d  =  (a, b)      x   y 

  d = ax + by 

 2.4     a    b   (relatively prime)      

(a, b) = 1 
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3.  

3.1   

       a    b       c    a   

  b     a     b 

      3.2    

       a    b     a    b       

       d     d | a     d | b     

       ( . . .)  a  b    (a, b)    . . .    a    b 

3.3    

  7      (Euclidean  Algorithm)    

   a  b     b < a 

      

   a = bq1 + r1      ;   0 < r1 < b 

   b = r1q2 + r2  ;   0 < r2 < r1 

   r1 = r2q3 + r3  ;   0 < r3 < r2 

    . 

    . 

    . 

   rk-2 = rk-1qk + rk ;    0 < rk < rk-1 

   rk-1 = rkqk+1 + 0 

    rk      . . .  a  b 

3.4    

      a  b      (a, b)  = 1 

 

       8     a  b        x    

               y     ax + by  =  1 

       9       a, b    p 

               p | ab       p | a    p | b 
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4.   

 4.1      

 . . .     

  . . .    24    36    ( . . .    12) 

  . . .     80    56 ( . . .     8) 

  . . .      0    15  ( . . .     15) 

  . . .      0    0  (   . . .  ) 

     . . .   

       a1, a2, …, an   

  D       D | a1 ,  D | a2 , … , D | an       

               ( . . .)     a1, a2, …, an   

    ( a1, a2, …, an )      . . .     a1, a2, …, an   

 

         (24, 36)  =  12 

   (80, 56)  =   8 

   ( 0,  15)  =   15 

   (0 ,  0)     

4.2      . . .    

         . . .   

      . . .     280       72 

               72     

280 =  72(3) + 64 

72 =  64(1) +  8 

64 =  8(8) + 0 

         =  0    . . . 

          (280, 72)  =  8 

     (72, 64)  =  8 

      (64, 8)    =  8 

        m  =  nq + r       (m, n)   =   (n, r)     

4.3     . . .         
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       3  280 72          1                    

    216 64 

                                            8    64   8              . . .                            

      64 

       0 

  

  . . .    280    72       . . . 

      8    280    72    

280 =  72(3) + 64  …..(1) 

     72  =   64(1) + 8   …..(2) 

   (2)         8  =   72 – 64(1) 

        8  =   72 – (280 – 72(3))(1) 

        8  =   72 – 280 + 72(3) 

        8  =   72(4) + 280(-1) 

     (280, 72)  =  8  =  72(4) + 280(-1) 

 4.4    16   1      2,3  

    3.3      1   

 4.5      . . . 

  

       a1, a2, …, an     

  D        D | a1 ,  D | a2 , … , D | an                         

 ( . . .)     a1, a2, …, an   

   ( a1, a2, …, an )      . . .     a1, a2, …, an   

 

   (a1, a2, …,an-1,an )  =  (a1, a2, …, (an-1, an)) 

      107   

  3.3      2 – 8      

 

4.6    3.3      

  . . .     . . .    1   

 

(      (5, 8)    =   1 

      (10, 11)  =   1 

    ) 
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      . . .   1      

 

      a   b      (a, b) = 1 

 

 8     a  b        x    

                      y     ax + by  =  1 

  9       a, b    p 

    p | ab       p | a    p | b 

 

  116   

 

 1       (a, a+1)  =  1 

           d  =  (a, a+1)       a,  k  I 

        d | a     d | (a+1) 

          d | (( a+1)– a) 

       d | 1 

     d     . . .   d    

       d  =  1 

       (a, a+1)   =  1 

 

   2        a | mn      (a, m)  =  1       a | n 

               a | mn    

             x  I      mn  =  ax 

          (a, m)  =  1     

              1   =    ap + mq         p , q    I 

               n   =   nap + nmq 

                =   nap + axq 

                =   a(np + xq) 

      (np + xp)    I         a | n 

4.7   3.3        2, 3, 4, 6    
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5.     

 5.1     16 

 5.2     

 

6.     

  

1.    1.    

2.    2.    

3.    16 3.    80 % 

5.  3.3                 

        

4.    80 % 

 

7.     

.......................................................................................................................................................................

.......................................................................................................................................................................

....................................................................................................................................................................... 

....................................................................................................................................................................... 

....................................................................................................................................................................... 

....................................................................................................................................................................... 

 

8.     

.......................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

....................................................................................................................................................................... 

....................................................................................................................................................................... 

....................................................................................................................................................................... 
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……………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………...

……………………………………………………………………………………………………………... 
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*********************************************************************************** 

 

   . . .    . . .   

 

1.   

 1.1         . . .  

 1.2    . . .   . . .   

 1.3     . . .   

 

2.   

   c    ( . . .)    a    b   

  a | c    b | c    [ a , b ]    . . .    a    b 

 

3.   

   a    b   

    c      a | c    b | c      

    ( . . .)    a    b 

    [ a , b ]    . . .    a    b  

 

          a1 , a2 ,…,an   

    C      a1 | C  ,  a2 | C , … , an | C     

    ( . . .)    a1 , a2 ,…,an   

    [a1 , a2 ,…,an    ]    . . .    a1 , a2 ,…,an   

 

  10   a    b      ab    =   (a , b) [a , b] 

 

4.   

 4.1   . . .      . . .  

   . . .   36    24  ( ) 

 4.2    . . . 
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   a1 , a2 ,…,an      C      

           a1 | C  ,  a2 | C , … , an | C      ( . . .)    a1 , a2 ,…,an   

  [a1 , a2 ,…,an    ]    . . .    a1 , a2 ,…,an  

 4.3    3.4    1    4 – 5  

   

 4.4    . . .  

. . .    . . .  x  . . .  =  

 

 4.5    :    a , b  

        ab  =  (a , b) [a , b]  ( ) 

4.6      x    30    . . .    6    . . .    125   x  

 

   (x , 30) [x , 30]       = x    30 

  (6) (125) = 30x 

         25  = x 

 4.7   3.4    113    2 , 3 , 4 , 5  

  

 

5.   

       1   4   

6.   

  

1.   1.   

2.   2.   

3.   3.4    113 3.   80 % 

 

7.   

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

8.   

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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1.         x, y  z     x  y = 3x
2 
y    (z  x) y   

          1.    9  z
3
x

2
y                                                        2.   3  x

2
yz                                        

          3.    27 x
2
yz

4                                                                                             
4.

   
9  x

4
y

2
z

 
 

2.       

1.   x > y   
x

1
<
y

1
 

2.    

3.   x < 0   2x = -x 

4.   3 + 5    3 - 5  

3.        yx  < 5  zx  < 4   

           1.   yzxyxzx 2  < 20                            2.   
zx

yx
 < 

4

5
 

           3.  zy  < 1                                                    4.   zyx2  < 19 

4.       

           1.      x      x    x  < 9 

           2.      a      p  q    p  a  q  0                    

              
q

p
=  a 

           3.     a      a  

           4.     a     n na = a   n = 2  4  6  …   

5.        A  = x  x = 3
n
  n    

1.   A   

2.   A   

3. 0    A 

4. 1    A  

6.           xy  0    x  y      

            1.     x   +  y     0                                                       2.    x  + y     0 

           3.   yx  < x  + y                                                    4.   yx   =  x  + y  
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7.        a  b  c  d     

           1.    ab > 0    a > 0    b > 0   

           2.       b < a    
a

1
 < 
b

1
 

           3.      a   a     

4.     0 < a < 1    a
2
 > a 

8.         

           1.       a > 0  b > 0    a  b   
a

b

b

a
 < 2   

           2.       a > 0  b > 0    a  b   
22 a

b

b

a
 > 

ba

11
   

           3.       a
2
 + b

2 
=1   c

2 
+ d

2
 =1   ac + bd  1   

4.    a  b    ax + b = 0   

9.          x   y      

                 .      xy = 0    
y

x
   

                 .      xy = 0    
x

y
   

                 .  xy = a    x = 
y

a
  

           

            1.      .    .                              2.      .    .           

            3.      .    .                              4.      .  .    .     

10.       R      

                1.     a  b    c       a + bc   

                       

                2.      a  b  R    a > b    a b - a  > b - a b 

                3.      a  b  c   R    a  b < 0 < c    
b

c

a

c
 

                4.      a  b  c  d  R    0 < a  b    c  d < 0    22 cbda   

11.       
13

2

1

1

xx
   

             1.    -   -1                                                                   2.    -   -3  

            3.    
3

1
  3                                                                      4.    -   -1   

3

1
  3  
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12.       x            

                  .      A    xx 3232     B         

             xx 3232    A    B  

                  .    A  =  
3

1
  3     B    0

13

3

x

x
                           

                A  B = A 

         

 1.    .  .                                              2.     .     

 3.     .                                                          4.    .  .  

13.        A    4
2

2
x

x
    B   x  7x      

  A  B = A 

             1.    -   2                                                                     2.    -   
2

7
 

             3.                                                                                  4.    -   -2  

14.      x , y , z      y       

  3 zyx       y     

          (Ent.    1  . . 2543) 

             1.       1                                 2.      3                                3.      7                            4.      9 

15.      S = { 0 , 1 , 2,…,7 }    a  b =    ab    6    

  a,b  s   

           .      x  1 = x    x  s                             .      {4  x  x  s}  =  {0, 2 ,4} 

             (Ent.    1  . . 2543) 

  1.      .     .                                                       2.      .     .  

  3.      .      .                                                        4.      .     .  

16.        x + 1   x – 1     p(x)  =  3x
3
 + x

2
 – ax + b      a , b     

    p(x)    x - a – b   

            (Ent.  1 . .  2544)    

           1.       15                            2.      17                            3.      19                             4.      21 
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36.      x    323 , 227    155    r    

       x    r   

           1       1                               2.      2                                3.      3                            4.      4 .
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38.     118    4 

                     118  =  (4  a) + b 

                                  a  =  (4  c) + d  

                                  c  =  (4  e) + f 

                                  e  =  (4  0) + e 

           bdef   

         1.      6                             2.      8                             3.      12                            4.      16  

37.     0    100       15      

(Ent.        2537) 

          1.      48                             2.      47                              3.      46                           4.      45 

39.      A  =  {x  I
+

(3x + 2 , 5x + 3)  =  2} 

                       B  =  {x  I
+

x    24 , 100    x    300    5 x} 

            B – A    

         1.      {100 , 120 , 140 , 160}                       2.      {200 , 240 , 280 , 320} 

         3.      {240 , 480 , 720 , 960}                      4.      {120 , 240 , 360 , 480} 

40.       A  =  {x  I
+

x    215    267       

 }     A   

           1.      6                            2.      7                            3.      8                            4.      9 

41.     x    y   (116 , 248)  =  116x + 248y    x  y  =  xy – (y – x)   

          x  y   

           1.      –137                      2.      –113                      3.      –97                       4.      –83          

42.      a , b      (a , b)   . . .   a    b     A  =  {1,2,3,...,400}     

  {x  A (x , 40) = 5}   (Ent.      

1   2542)                                                                                                                         

           1.      30              2.      40           3.      60                  4.      80 

43.     S = {n  I
+

n  1000 , . . .    n    100    1}      

        S     (Ent.    1    2545)   

           1.      600                        2.      500                         3.      400                       4.      300   
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44.       A  =  {p p      p (980 - p)
3
}      

  A      ( Ent.    1    2542) 

           1.      14                          2.      17                           3.      21                         4.      19 

 

45.        {x x    0    -100   x   100}      

A  =  {x . . .   x    21    3}   A    

           1.      29                          2.      34                           3.      58                         4.      68  

   

46.       a , b , c    

                 a  =  bc + r  ,   0 < r < b 

                               b  =  r(2) + r1  , 0 < r1 < r 

                               r  =  r1(3) + r2  , 0 < r2 < r1 

                     r1  =  5    r2  =  0   

           1.      (a , b)  =  1          2.      (a , b)  =  2           3.      (a , b)  =  3         4.      (a , b)  =  5 

 

47.      a , b    a < b ,  5   a     3    b    a , b 

   . . .   a , b   65    a    b      

(Ent.        2541) 

            1.      1                            2.      2                            3.      3                            4.      4 

  

48.      n   . . .   n    42    6 

                             42  =  nq0 + r0   0 < r0 < n 

                                   n  =  2r0 + r1    0 < r1 < r0 

                           r0    =  2r1 

          q0  r0  r1  . . .  n  42    

(Ent.       2541) 

            1.      180                        2.      190                         3.      200                       4.      210 

49.      a , b      (a , b)  =  1    (a+b , a-b)    

            1.      1                                                             2.      2 

            3.      3                                                             4.        1   
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50.      x    y     80 < x < 200    x  =  pq    p    q       

   p  q    x    y    . . .   x , y     

  15,015   y 

   ( Ent.        2538)       

            1.      250                        2.      270                         3.      290                       4.      310  

 

51.        x    y      x < y  . . .   x , y    9 . . .      

x , y    28,215    x    3         

y – x     ( Ent.        2537)  

            1.      46                          2.      35                           3.      18                         4.      9 

 

52.       (65 , 78)  =  m    [72 , 96]  =  n   

. m  n   

. m /n    2 

. n  =  192m           

              

           1.                         2.                         3.                       4.        ,      

   

53.      a , b      0 < a < b    (a , b)[a , b]  =  15    

          (1)      a + b    8              (2)        [a + 1 , b + 1]    32 

          

           1.       (1)    (2)                             2.       (1)    (2)  

           3.       (1)    (2)                             4.       (1)    (2)  

 

         

 

*********************************************************************************** 
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