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 1 4 / 7    (1)(2) , (3)  
 2 0 / 7    (1)(2)  
 3 0 / 8     
 4 0 / 8 +    

   (  ,  )
 7.5/7.5  (100%)

 16.9/26.9  (63%)
 15.0/31.6  (47%)

 6.3/19.1  (33%)
 0.0/14.9  (0%)

 4 (17·21 )               .
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 SYSTEM   
  SYSTEM 

 · 8 · 19 · 20 · 22 12.5    .   .
 (  ) 13 · 15 6.0 "~ ",       

 .
  10 2.9     ·   .

( ) 23 · 24 6.9 ·      .
 · 1(3)· 2· 3· 4 26.0 30   26  .     

 .

 SYSTEM    

45.7
STEP 1 58.2   4 (8·19·20·22)   +12.5

STEP 2 73.2  · ( 2· 3)   +15.0

STEP 3 100 · (10·13·15·23·24· 1(3)· 4)  +26.8

    (SYSTEM )
1    8·19·20·22         ·    20
2   2(   )· 3(  )   3       
3  13·15    "~ "    ,    
4  23·24· 4  +         

  
·         .      .
  STEP 1~2     70    .
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       (SYSTEM  )

8      30    |      ( )    |     2.7     |    : (  )
    (x3 + 3)(x 1)    R(x)(3  )   x3 + 3    .
 STEP 1    
f(x) = (x3 + 3)(x 1)Q(x) + R(x)  R(x)  x3 + 3   
f(x)  x3 + 3    . 

R(x) = a(x3 + 3) + x2 + 2x
 STEP 2    

f(1) = R(1) = 4a + 3 = 11 a = 2
R(x) = 2x3 + x2 + 2x + 6, R(2) = 16 + 4 + 4 + 6 = 30

     30
    |       R       . R

ax3 + bx2 + cx + d   4     .

10      8    |      ( )    |     2.9     |    :    
      2 = 2 + 1   ,    ·  .
 STEP 1   

+ = 2, = 1  2 = 2 + 1, 2 = 2 + 1.
f( ) = 2   (a + 2) + b = 2 ,   (a + 2) + b = 2 .

 STEP 2   
  : (a + 2)( ) = 2( ),   a = 4
  : (a + 2) 2 + 2b = 2 2 b = 4
b a = 4 ( 4) = 8

     8
    |    2    ,        .

13      27    |      ( )    |     3     |    :  (  )
    "  a3  a  1  3 "  P(x) x3 = 0   { 1, 3}    2 .
 STEP 1   
Q(x) = P(x) x3  (  m 1, m < 0). Q(a) = 0   1, 3 

Q(x) = k(x + 1)2(x 3)   k(x + 1)(x 3)2

 STEP 2  ( )  +  
( ): P(2) = 1 Q(2) = 1 8 = 9

 : 9k ( 1) = 9 k = 1   k + 1 = 2 > 0 ( )
 : 3k = 9 k = 3   2 < 0 
Q(x) = 3(x + 1)(x 3)2, P(0) = Q(0) = 3 1 9 = 27

     27
    |  "  2 "    .  2       .
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15      17
4     |      ( )    |     3     |    :    

    y = |(x 3)(x + 1)|   1    3       .
 STEP 1    
( )    y = x2 + 2x + 3 ( 1 < x < 3)   :

x2 x + (k 3) = 0, D = 1 4(k 3) = 0 k = 13
4  (  x = 1

2  )
   2  +  1  = 3  

( )  ( 1, 0) : k = 1   x = 1, 2, 4  3  
 STEP 2    
(3, 0) (k = 3)   1   

+ = 1 + 13
4 = 17

4     17
4    |    vs    k   2 3 4 3 2  . 3   

/    .
      (3, 0)  3  .      .

19      2    |      ( )    |     3.2     |    :   
    {P}2 16 = (x 3)(x + 1)Q  P(3) = ±4, P( 1) = ±4 4   .
 STEP 1    
x = 3, x = 1 : P(3)2 = 16, P( 1)2 = 16. P = x2 + px + q   4  .

 STEP 2    (P(0) P(2),   x 1)
(4, 4): P = (x 1)2  P(0) = P(2)  / ( 4, 4): P = x2 2x 7  
(4, 4): P = x2 5  P2 16 = (x2 9)(x2 1)  Q = (x + 3)(x 1), Q(0) = 3
( 4, 4): P = x2 4x 1  (P 4)(P + 4) = (x 5)(x + 1)(x 1)(x 3)  Q = (x 5)(x 1), Q(0) = 5

3 + 5 = 2
     2

    |  P2 16   (P 4)(P + 4)  .      .
  P(0) P(2)  "  x = 1   " .      4

.
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20      10    |      ( )    |     3.2     |    :  (  )
      :   <         .
 STEP 1   
fg  3 ,  2     f 2x2  1   f = 2x2 + bx + c.

 STEP 2    
  1   f + xg   . g = px + q  

f + xg = (2 + p)x2 + (b + q)x + c p = 2, q = b
 STEP 3   
fg = (f 2x2)(x2 3x + 3) + f + xg  x3 : 2p = b b = 4, q = 4
x2 : 2q + bp = c 3b + 2 + p 16 = c + 12 c = 4 (x  24 = 24  )

f(x) = 2x2 4x + 4, f(3) = 18 12 + 4 = 10
     10

    |     ·             
5  2  .

22      5    |      ( )    |     3.4     |    :   ((x+1) )
      = f(x)  (x + 1)   . x + 1 = 10     .
 STEP 1   

f(x) = r1 + r2(x + 1) + r3(x + 1)2 + r4(x + 1)3 + r5(x + 1)4 +
(x + 1)5    R(x)     5  .

 STEP 2  R(9)    
R(9) = r1 + 10r2 + 100r3 + 1000r4 + 10000r5 = 10213

( )   rn  0~9    : r5 = 1, r4 = 0, r3 = 2, r2 = 1, r1 = 3
 STEP 3  (x + 1)4  

3 + (x + 1) + 2(x + 1)2 + 0 (x + 1)3 = 2x2 + 5x + 6
a = 0, b = 2, c = 5, d = 6 a + c = 5

     5
    |         . x + 1 = 10     = 

.   ( )   .
  (x + 1)4   r4 . r5   3    a + c  .
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23      , ,     |      ( )    |     3.4     |    :  
      x2   t = x + 1

x .    ±1 (  1).
 STEP 1   (  )
N(4, 6): x4 + 4x3 + 6x2 + 4x + 1 = (x + 1)4  4
N(0, 2): x4 2x2 + 1 = (x 1)2(x + 1)2  4 .  = 8  ( )

 STEP 2   (  ±1 )
x = 1  : 2k + 4 = 0 k = 2  (x 1)2(x2 + 1)  N = 2 
x = 1  : k = 2  (x + 1)2(x2 + 1)  N = 2    k  2   ( )

 STEP 3   (t  )
x4 + ax3 + bx2 + ax + 1 = x2(t2 + at + b 2), t = x + 1

x
b 2 = a2

4 x2(t + a
2)2 = (x2 + a

2x + 1)2

N = 4  x2 + a
2x + 1 = (x ± 1)2  a = 4   = 16  ( )

     , ,
    |   3  :  x2    t = x + 1

x       ±1.    .

24      ,     |      ( )    |     3.5     |    :   ( )
      f g = 0  . f( ) = g( )   ·  .
 STEP 1   

f g = 0 : 2x2 6ax + b = 0 + = 3a, = b
2

( )2 = 9 9a2 2b = 9 b = 9a2 9
2. a = 1  b = 0  ( )

 STEP 2    g( )  f( )  
,   : f( ) = g( ) 
f( ) g( ) = f( ) f( ) = ( ){ ( + ) + 2a} = ( 3)( a) = 3a
f(a) g(2a) = a2 ( 4a2 + b) = 5a2 b = a2 + 9

2a2 + 9
2 3a = (a 3)2

2 0      ( )
 STEP 3     
3a = 5a2 b (a 3)2 = 0 a = 3, b = 81 9

2 = 36
a + b = 39 38  ( )

     ,
    |    f = g    g( ) f( )   .  f( ) f( ) 

 ( )  .
    39. "38"  1        .
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   (  1   (3)   )

 1     7500 ,   720000     |      ( )    |     7     |    :  ( )
    ·   x        .
 (1)   [2 ]

: 10000(1 x
100) = (10000 100x)

: 64(1 + 2x
100) = (64 + 32

25x) (2)  [2 ]
y = (10000 100x)(64 + 32

25x) = 128x2 + 6400x + 640000
 (3)  [3 ]

y = 128(x 25)2 + 720000
0 25 50   x = 25    10000 2500 = 7500 ,  720000

     7500 ,   720000
    |     3 :  ( , )   x        . 

 2     .

 2    (1) , (2) 191    |      ( )    |     7     |    : (  + )
       ·    u  .
 (1)  [4 ]

   n, n + 2, n + 4, n + 6 (n  )  
n(n + 6) (n + 2)(n + 4) + 16 = (n2 + 6n)(n2 + 6n + 8) + 16
u = n2 + 6n  : u(u + 8) + 16 = (u + 4)2 = (n2 + 6n + 4)2

n2 + 6n + 4       . ¤
 (2)  [3 ]
11, 13, 15, 17  n = 11  :

11 × 13 × 15 × 17 + 16 = 112 + 6 11 + 4 = 121 + 66 + 4 = 191
    (1) , (2) 191

    |     +  =   100%     . (1)   (2)
    .
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 3    13
5     |      ( )    |     8     |    :   

    4x4 + 1     : 4x4 + 1 = (2x2 + 2x + 1)(2x2 2x + 1).
 STEP 1   

4x4 + 1 = (2x2 + 1)2 (2x)2 = (2x2 + 2x + 1)(2x2 2x + 1)
h(x) = 2x2 + 2x + 1   2x2 2x + 1 = h(x 1)  4x4 + 1 = h(x) h(x 1).

 STEP 2   
(4 84 + 1)(4 104 + 1)
(4 74 + 1)(4 94 + 1) = h(8)h(7) h(10)h(9)

h(7)h(6) h(9)h(8) = h(10)
h(6) STEP 3  ·

h(10)
h(6) = 221

85 = 13 × 17
5 × 17 = 13

5    13
5    |  h(6) = 85, h(7) = 113, h(8) = 145, h(9) = 181, h(10) = 221.     

        .
    "   + ". 221

85      17  .

 4    L1L2 = 6 6
2     |      ( )    |     8     |    :  (  )

     2    2 .   =     .  u, v   ·
.

 STEP 1   
u = AL1, v = L2B   : uv = 3

2, u + v 3.
ALiMiNi  ,  (   )     :
B  L2BM2 (  v6 ),   (  6 u v

6 ), C  M1CN1
(  u6 )

 STEP 2   
v2 + u2 + (6 u v)2

36 = 1
2 u2 + v2 + (6 s)2 = 18, s = u + v

 STEP 3  ·  
u2 + v2 = s2 3 (s2 3) + (6 s)2 = 18 2s2 12s + 15 = 0
s = 3 ± 6

2 ,  s 3  s = 3 + 6
2

L1L2 = 6 u v = 6 s = 3 6
2 = 6 6

2    L1L2 = 6 6
2    |          .  2    s·  p  

   .

   u + v 3    . s = 3 6
2       .


