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-

:
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1)

2)

3) -

4)

5)

-

-
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f(x) = anxn + an 1xn 1 a1x + a0, (1)

a0, a1, ... , an R aixi

R, n

f(x) = .

= <=> = .

f g

f + g = + = p = max .

= (anxn + an 1xn 1 a0)(bmxm + bm 1xm 1 b0) = anbmxn+m +

+ (anbm 1 + an 1bm)xn+m 1 a0b0.

f(x g( ),

h( f(x) = g( ) h( ).

0 f(x f(x0

.

f(x n n
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0 f(x

f(x) = ( 0)g(x) + f(x0), (2)

f(x) = anxn + an 1xn 1 a1x + a0,

g(x) = bn 1xn 1 + bn 2xn 2 + b1x + b0.

f(x g(x

anxn a0 = ( 0)(bn 1xn 1 b1x + b0) + f(x0).

anxn a0 = bn 1xn + (bn 2 x0bn 1)xn 1 + (bn 3 x0bn 2)xn 2 + ... + (b0 x0b1) +

+ ( x0b0 + f(x0)).

n = bn 1 => bn 1 = n,

n 1 = bn 2 x0bn 1 => bn 2 = n 1 + x0bn 1,

n 2 = bn 3 x0bn 2 => bn 3 = n 2 + x0bn 2,

...

1 = b0 x0b0 => b0 = 1 + x0b1,

0 = f(x0) x0b0 => f(x0) = 0 + x0b0.

g(x

f(x) = x3 + x2 5x

(x 1).

f(x

f(x).
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-

x0

1 1 5 3

1

1 1 5 3

1 1

x0

1 1 + 1 = 2.

1 1 5 3

1 1 2

1 2 + ( 5) = 3.

1 1 5 3

1 1 2 3

1 ( 3) + 3 = 0.

1 1 5 3

1 1 2 3 0

x0)

g(x).

g(x) = x2 + 2x 3.

f(x 0

0
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f(x

-

f(x) = anxn + an 1xn 1 a1x + a0 , a0 Z.

x0 = , p q

+ + ... + + a0 qn.

anpn + an 1pn 1 q + a1p qn 1 + a0qn = 0

anpn, an 1pn 1 q, ... , a1p qn 1 p

a0qn p p q p

qn a0 p.

an 1pn 1 q, ... , a1p qn 1, a0qn

q anpn q p q

pn q

an q.

f(x) = 3 6 2 + 15 14.

a0 = 14.

0 = 1; 1; 2; 2; 7; 7; 14; 14.
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1 6 15 14

1 1 5 10 4

1 1 7 22 36

2 1 4 7 0

f(x) = ( 2)( 2 4 + 7)

2 4 + 7 = 0

D = 16 28 = 12

1 = = 2 + i

2 = = 2 i

1 = 2 + i , 2 = 2 i , 3 = 2.

f(x) 0 f(x)

0 f(x 0

0)2
0

k f(x 0)k
0

f(x 0 k, f(x

0)k
0)k+1 k 0

k 0 .

0

f(x) = 5 5 4 2 3 + 26 2 31 + 11.

f(x
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1 5 2 26 31 11

1 1 4 6 20 11 0

1 1 3 9 11 0

1 1 2 11 0

1 1 1 12

f(x 0)3

( 0)4
0 f(x) = 5 5 4 2 3 + 26 2

31

0 f(x

f(x n n

.

f(x) = a0xn + a1xn 1 an 1x + an, a0

1, 2, ... , n

ak (k = 1, 2, ... , n ( 1)ka0

k 1, 2, ... , n:

a1 = a0( 1 + 2 + ... + n),

a2 = a0( 1 2 + 1 3 + ... + n 1 n), (3)

...

an = ( 1)na0 1 2 n.

(3)

1 2 n = ,

1 2 + 1 3 + ... + n 1 n = , (4)

...

1 2 n = ( 1)n .
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f(x) = 4 3 2 2 + 4.

1 2 3 = = ,

1 2 + 1 3 + 2 3 = = ,

1 2 3 = = 1.

.

.

p

f(x

f(x)

Z[x].

f(x) = 4 2 Z[x]?

p = 2

4

3

2

:

0 2.

f(x Z[x].

f(x) = 4 2 Z[x].

Z[x]
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.

1, ... , k

f( 1, ... , k) = (5)

i1 + i2 + ... + ik ...

u = ...

v = b ... v u k1 > l1

k1 = l1 k2 > l2 k1 = l1, k2 = l2, k3 > l3 u > v

v < u f( 1, ... , k

f( 1, ... , k).

f( 1, 2, 3) = 2
4 + 1 2 3 + 3 1 2 2 3 + 2 2 3

2

1 2 3.

f(x1, x2, ... , xn

f( , , ... , ) = f(x1, x2, ... , xn) (6)

i1, i2 in n.

1) f(x1, x2, x3) = x1
2x2

2 + x2
2x3

2 + x3
2x1

2 + 2x1 + 2x2 + 2x3

2) f(x1, x2, x3) = x1
2x2 + x2

2x3 + x3
2x1

f(x1, x3, x2) = x1
2x3 + x3

2x2 + x2
2x1 f(x1, x2, x3).

S( ... S( ... )
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...

1 (x1, x2, ... , xn) = 1 2 n,

2 (x1, x2, ... , xn) = 1 2 + 1 3 + ... + n 1 n, (7)

...

n (x1, x2, ... , xn) = 1 2 n.

Sk = Sk (x1, x2, ... , xn) = 1
k

2
k

n
k. (8)

f(x1, x2, ... , xn

f(x1, x2, ... , xn n

f 1 2 n) = f.

1
2 = ( 1 2 n)2 = x1

2 + x2
2 + x3

2 + 2( 1 2 + 1 3 + ... + n 1 n) = S( 1
2) +

+ 2S( 1 2).

S( 1
2

1
2

2. (9)

1 2 = S( 1
2

2) + 3S( 1 2 3).

S( 1
2

2 1 2 3. (10)

S( 1
2

1 = S( 1
3) + S( 1

2
2

S( 1
3

1
3

1 2 3. (11)
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u = ...

f( 1, 2, ... , k

k1 k2 kn. (12)

-

[1].

7-
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-
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-

-
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-
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1)

2)
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[14].

n-



22

-

1.
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( ) = 4 3 2 a, b, c, d.

Q( ) = 6 5 2 4 + 3 + 2 + 3.

Q(a) + Q(b) + Q(c) + Q(d).

Q( ) = H(x)P(x) + R(x = a, b, c, d

Q(x) = R(x R(a) + R(b) + R(c) + R(d).

Q(x P(x R(x) = 2

a2 + b2 + c2 + d2) (a + b + c + d) + 8 =

= (a + b + c + d)2 2(ab + ac + ad + bc + bd + cd) (a + b + c + d) + 8.

: 10.

a, b, c, + +

, , ?

, , . + +

abc

a2 + b2 + c2

, , :

( ) = 3 2 + (a2 + b2 + c2) abc = .

p

q q
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2.

1 2 3
3 + 6 2 + 7

a, b, c 3 + a 2 + b + c

1 + 2 , 2 + 3 3 + 1 ?

3 + 6 2 + 7 + 1 = 0:

3 + a 2 + b + c = 0:

( 1 + 2) + ( 2 + 3) + ( 3 + 1) = a;

2( 1 + 2 + 3) = a.

a = 12.

b:

( 1 + 2)( 2 + 3) + ( 1 + 2)( 3 + 1) + ( 3 + 1)( 2 + 3) = 3( 1 2 + 1 3 + 2 3) +

+ ( 1
2 + 2

2 + 3
2) = b;

( 1 + 2 + 3)2 + ( 1 2 + 1 3 + 2 3) = b.

b = 43.

c:

( 1 + 2)( 2 + 3)( 3 + 1) = ( 6 1)( 6 2)( 6 3) = c.

f(x) = 3 + 6 2 + 7 f(x) = ( 1)( 2)( 3).

c = f( 6) = 41.

a = 12, b = 43, c = 41.

3.

0 = 1.
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f(x0 f(x) = 10 + 9 6 8 + 4 7 6

2 5 + 4 4 + 3 + 3 2

a + b, a b

1

= 1,

+ 1 = ,

2 + 2 + 1 5 = 0,

2 + 2 4 = 0.

g(x) = 2 + 2

f(x g(x + 4.

f(x) = g(x)h(x) + h(x

f(x0) = x0 + 4 = + 3

g(x) = 2 + 2 + 3.

n

( 1)...( n)

f g

( 1)...( n) = f 3+ g3. f g

( 1)...( n)

f 2 fg+ g2

(max (deg f , deg g a2 ab + b2 = 0

a = b = ( 1)...( n

4.
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2012, 10

1, ... , an, k 1 + ... + an = 3k, 1
2 + ... +

+ an
2 = 3k2

1
3 + ... + an

3 > 3k3 + k. -

1, ... , an

1 + ... + an = 3k (1)

1
3 + ... + an

3 > 3k3 + k.

1
4 + 2

4 + ... + an
4 + 1

3
2 + 1 2

3 + 1
3

3 + 1 3
3 + ... + n 1

3
n + n 1 n

3 >

> 9k4 + 3k2. (2)

1
2 + ... + an

2 = 3k2. (3)

1
4 + 2

4 + ... + an
4 + 2 1

2
2

2 + 2 1
2

3
2 + ... + 2 n 1

2
n
2 = 9k4. (4)

( 1
3

2 2 1
2

2
2 + 1 2

3) + ... + ( n 1
3

n 2 n 1
2

n
2 + n 1 n

3) > 3k2.

1 2( 1 2)2 + 1 3( 1 3)2 + ... + n 1 n( n 1 n)2 > 3k2. (5)

1. 1 (5)

1 2 + 1 3 + ... + n 1 n > 3k2 . (6)

1 2 + 2 1 3 + ... + 2 n 1 n = 6k2

1,...,an -

5.

12
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12 1:

12 1 = ( 6 1)( 6 + 1).

6 1:

6 1 = ( 3 1)( 3 + 1).

3 1)( 3 + 1):

( 3 1)( 3 + 1) = ( 1)( 2 + + 1)( + 1)( 2 + 1).

6

6 + 1 = ( 2 + 1)( 4 2 + 1).

12 1 = ( 1)( 2 + + 1)( + 1)( 2 + 1)( 2 + 1)( 4 2 + 1).

Z

2 + 2 Z

2 + 1

4 2

( 0)( 3 + a 2 + b +

( 2 + a + b)( 2 + + d

( 2 + a + b)( 2 + + d) = 4 + (a + ) 3 + (b + d + ac) 2 + (ad + bc)x + bd.

bd b = d b d Z

b + d + ac ac = ac

a +

4 2 + 1

12 1 = ( 1)( 2 + + 1)( + 1)( 2 + 1)( 2 + 1)( 4 2 + 1).
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:

1)

2)

:

1)

2)

3)

4)

5)

6)
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:

1)

2)

3)

I

-

1 -

1 2

2 2

3 2
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4 2

5 2

6-7 4

14

-

1-
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P( Q(

P( ) = Q( S( ) + R( ):

1) P( ) = 2 4 3 3 + 2 5, Q( ) = 2 1;

2) P( ) = 5 1, Q( ) = 2 + + 1.

3) P( ) = 3 4 2 + 6 4, Q( ) = 2.

1) 4 2 3 + 4 2 6 1;

2) 2 5 5 3 + 8 + 3.

1000 2 + 1?

P( ) = ( + 1)6 6 2

( + 1)(2 + 1).

2023 + 2023 2022 + 2022

1) 1;

2) 2 1.

6. 2025,

f(

m n f(m n f( k n

k?

P( Q(

P( ) = Q( S( ) + R( ):

1) P( ) = 2 4 3 3 + 2 5, Q( ) = 2 1;

2) P( ) = 5 1, Q( ) = 2 + + 1.

3) P( ) = 3 4 2 + 6 4, Q( ) = 2.
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1) P( ) = 2 4 3 3 + 2 5, Q( ) = 2 P( Q( )

2 4 3 3 + 2 5 2 1
2 4 2 2 2 2 3 + 3

3 3 + 3 2 5
3 3 + 3

3 2 3 5
3 2 3

3 2

P( ) = Q( ) S( ) + R(

P( ) = ( 2 1)(2 2 3 + 3) 3 2.

: P( ) = ( 2 1)(2 2 3 + 3) 3 2.

2) P( ) = 5 1, Q( ) = 2 + P( Q( )

5 1 2 + + 1
5 + 4 + 3 3 2 + 1

4 3 1
4 3 2

2 1
2 + 3

2

P( ) = ( 2 + + 1)( 3 2 + 1) 2.

: P( ) = ( 2 + + 1)( 3 2 + 1) 2.

3) P( ) = 3 4 2 + 6 4, Q( ) = 2.

P( Q(

3 4 2 + 6 4 2
3 2 2 2 2 + 2

2 2 + 6 4
2 2 + 4

2 4
2 4

0
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P( ) = ( 2)( 2 2 + 2).

: P( ) = ( 2)( 2 2 + 2).

Q( ) =

P( )

0 0

0 P(2).

P(2) = 23 4 22 + 6 2 4 = 8 16 + 12 4 = 0.

P( ).

Q( P( P( Q( ),

1 4 6 4

2 1 2 2 0

P( ) = ( 2)( 2 2 + 2).

: P( ) = ( 2)( 2 2 + 2).

1) 4 2 3 + 4 2 6 1;

2) 2 5 5 3 + 8 + 3.

1000 2 + 1?

P( ) = 1000 2 P(

P( P( 1).

P( 1) = ( 1)1000 ( 1)2 + 9 = 1 + 9 = 10 .

1000 2 = 10.

: = 10.

P( ) = ( + 1)6 6 2

( + 1)(2 + 1).
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:

P( ( + 1)(2

P(0) = 0, P( 1) = 0, P( , + 1, 2

, + 1, 2 P(

P(0) = 16 06 0 1 = 1 1 = 0.

P( 1) = 06 ( 1)6 + 2 1 = 1 + 2 1 = 0.

P( ) = ( )6 ( )6 + 1 1 = 0.

2023 + 2023 2022 + 2022

1) 1;

2) 2 1.

:

P( ) = 2023 + 2023 2022 + 2022 1.

1) P(

P( ) = ( 1) Q( ) + R( R( ) R( )

P( P P(1):

P(1) = 12023 + 2023 12022 + 2022 1 1 = 1 + 2023 + 2022 1 = 4045.

R( ) = 4045

: R( ) = 4045.

2) P( 2

P( ) = ( 2 1) Q( ) + R( R( ) R( ax + b.

P( ) = 1.

= 1: a + b = 4045.

= 1: a + b = 1.

a = 2023, b = 2022.

R( ) = 2023x + 2022

: R( ) = 2023x + 2022.
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. 2025,

f(

m n f(m n f( k n

k?

:

q > 2 m = 2q, n = q3 r1, r2, ... , rt

q q3.

f( ) = ( q r1)( r2) ... ( rt).

f(m) = q2 q r1)(2q r2) ... (2q rt q3.

q k q3 q

f( q3 = k.

= q k k( k q q3.

= q k f(p1 q3.

1) 1,

2) 3;

1) Q( ) = 3 6 2 + 11 6;

2) R( ) = 4 5 2 + 4.

1) P( ) = 5 5 4 + 7 3 2 2 + 4 8;

2) Q( ) = 5 + 7 4 + 16 3 + 8 2 16 16?

1) T( ) = 5 2 4 4 3 + 4 2 5 + 6;
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2) H( ) = 5 + 4 6 3 14 2 11 3.

P( ) P(P( ) b

b

P( ).

. 2024,

0

3 + a 2 + bx + , 3 + b 2 + cx + a, 3 + c 2 + ax + b.

0 a > b > .

1) 1,

2) 3.

:

1)

P( ) = a( 1)( + 5)( a

a = 1.

P( ) = ( 1)( + 5)(

P( ) = 3 + 2 17 + 15.

: P( ) = 3 + 2 17 + 15.

2)

P( ) = a( 2)2( a

a = 1.

P( ) = ( 2)2(

P( ) = 3 2 8 + 12.

: P( ) = 3 2 8 + 12.

1) Q( ) = 3 6 2 + 11 6;

2) R( ) = 4 5 2 + 4.
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1) P( ) = 5 5 4 + 7 3 2 2 + 4 8;

2) Q( ) = 5 + 7 4 + 16 3 + 8 2 16 16?

:

1) P(

1 5 7 2 4 8

2 1 3 1 0 4 0

2 1 1 1 2 0

2 1 1 1 0

2 1 3 7

P(

P( ) = ( 2)3 ( 2 +

2) Q(

1 7 16 8 16 16

2 1 5 6 4 8 0

2 1 3 0 4 0

2 1 1 2 0

2 1 1 0

2 1 3

Q(

Q( ) = ( + 2)4 (

1) T( ) = 5 2 4 4 3 + 4 2 5 + 6;

2) H( ) = 5 + 4 6 3 14 2 11 3.

:

1) 0 T( ):
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0 = 1; 1; 2; 2; 3; 3; 6; 6.

1 2 4 4 5 6

1 1 1 5 1 6 0

1 1 3 1 5 10 16

2 1 0 4 4 13 20

2 1 4 4 4 3 0

3 1 1 1 1 2 0

3 1 5 11 29 82 240

6 1 4 20 124 739 4440

6 1 8 44 260 1555 9324

0 = 1;

T( 2; 3.

: 1; 2; 3.

2)

0 = H( ):

0 = 1; 1; 3; 3.

1 1 6 14 11 3

1 1 2 4 18 29 32

1 1 0 6 8 3 0

3 1 4 6 4 1 0

3 1 2 0 14 31 96

0 =

H( 1; 3.

: 1; 3.

P( ) P(P( ) b

b

P( ).
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:

0

P( 0) P(P( 0) b) = 0. P( 0) P( 0) =

P(P( 0) b) = 0: P(P( 0) b) = P( b

b P( ).

. 2024,

0

3 + a 2 + bx + , 3 + b 2 + cx + a, 3 + c 2 + ax + b.

0 a > b > .

:

0

(a b) 2 + (b ) + (c a) = 0.

(b c) 2 + (c a) + (a b) = 0.

a > b > 0

0

b c

a b

(b c)((a b) 2 + (b ) + (c a)) (a b)((b c) 2 + (c a) + (a b)) = 0.
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(a2 + b2 + c2 bc ab ca)x = a2 + b2 + c2 bc ab ca.

0

x

ab, bc, ca

a2 + b2 + c2 bc + ab + ca, a2 + b2 + c2 bc ab ca

a = b = a >

b >

0 = 1.

a, b, c

x

a + b + c a = 1, b = 0, c = 2.

: 0 = 1.

2 + 7 12 = 0:

1)

2)

1) 1 + 2 = 4; 1 2 = 3;

2) .

2 + p p

P( ) = 3 6 2 + 11
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1) 1 + 2 + 3;

2) 1 2 + 1 3 + 2 3;

3) 1 2 3.

1; 2; 4.

P( ) = 2 4 5 3 + 3 2 + 4:

1)

2)

- 1; 2; 3;

2 + 3

a, b, c abc = 1,

a + b + c = + +

P( ) = 3 + a 2 + b + c

Q( ) = 3 + 2 2 3 a, b, c.

2 + 7 12 = 0:

1)

2)

:

1)

1 + 2 = 7;

1 2 = 12.

: 1 + 2 = 7; 1 2 = 12.
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2) 1 2

.

y = : y2 + p + q = 0.

y2 = 0.

12y2 7 1= 0.

y = =

+ 7 12 = 0.

= 0.

12y2 + 7 + 1 = 0.

: 12y2 7 1 = 0.

1) 1 + 2 = 4; 1 2 = 3;

2) .

:

1)

2 ( 1 + 2) 1 2 = 0.

2 + 4 3 = 0.

: 2 + 4 3 = 0.

2)

) + (2 ) = 4;
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) (2 ) = 1.

2 4 1 = 0.

: 2 4 1 = 0.

2 + p p

:

=

( 3)2 + ( 3)p 18 = 0.

3p = 9.

p = 3.

1 2 = 1

3 2 = 18.

2 = 6.

: p = 3; 2 = 6.

P( ) = 3 6 2 + 11

1) 1 + 2 + 3;

2) 1 2 + 1 3 + 2 3;

3) 1 2 3.

:

P( a = 1, b = 6, c = 11, d = 6.

1) 1 + 2 + 3 = = 6;

2) 1 2 + 1 3 + 2 3 = = 11;

3) 1 2 3 = = 6.

: 1 + 2 + 3 = 6; 1 2 + 1 3 + 2 3 = 11; 1 2 3 = 6.

1; 2; 4.

:
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1, 2, 3 P( ) = a 3 + b 2 + c + d

1) 1 + 2 + 3 = = b;

2) 1 2 + 1 3 + 2 3 = = c;

3) 1 2 3 = = d.

1, 2, 3 P(

1) 1 + ( 2) + 4 = b => b = 3.

2) => = 6.

3) d => d = 8.

P( ) = 3 3 2 6 + 8

: 3 3 2 6 + 8.

P( ) = 2 4 5 3 + 3 2 + 4:

1)

2)

:

P( a = 2, b = 5, c = 3, d = 1, = 4.

1) 1 + 2 + 3 + 4 = = ;

2) 1 2 3 4 = = 2.

: 1 + 2 + 3 + 4 = ; 1 2 3 4 = 2.

- 1; 2; 3;

- = 3.
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2 + 3

:

1 = k 2 = k2.

1 + 2 = k + k2 = .

1 2 = k k2 = k3 = 3.

k2 + k = 0.

4k2 + 4k 15 = 0.

D = 16 + 240 = 256 = 162.

k1 = , k2 = .

k = : k3 = 3 = = .

k = : k3 = 3 = = .

= : 2 + = 0.

1 = , 2 = .

+ = .

= .

= : 2 = 0.

1 = , 2 = .

+ = .

= .



46

: = ; = .

a, b, c abc = 1,

a + b + c = + +

:

abc

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

P(x) = (x a)(x b)(x c) = x3 + nx2 + kx + l P(x)

a, b, c

P(x):

a + b + c = ab + bc + ac

P(x) = x3 kx2 + kx 1 = (x 1)(x2 + x k + 1).

a, b, c

P( ) = 3 + a 2 + b + c

Q( ) = 3 + 2 2 3 a, b, c.

Q(

P(

q1, q2, q3 Q( p1, p2, p3

P(
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p1 = q2 + q3, p2 = q1 + q3, p3 = q1 + q2

p1, p2, p3 q1, q2, q3 a

a = (p1 + p2 + p3) = 2(q1 + q2 + q3) = 2( 2) = 4.

b:

b = p1p2 + p2p3 + p1p3 = (q2 + q3)(q1 + q3) + (q1 + q3)(q1 + q2) + (q2 + q3)(q1 + q3) =

= (q1 + 2)(q2 + 2) + (q2 + 2)(q3 + 2) + (q1 + 2)(q3 + 2) = q1q2 + q2q3 + q1q3 + 4(q1 +

+ q2 + q3) + 12 = 3 + 4( 2) + 12 = 1.

:

= p1p2p3 = (q1 + 2)(q2 + 2)(q3 + 2) = q1q2q3 + 2(q1q2 + q2q3 + q1q3) + 4(q1 + q2 +

+ q3) + 8 = 1 + 2( 3) + 4( 2) + 8 = 5.

: a = 4, b = 1, = 5.

3 + 3 Q.

5 + 2 4 + 3 3 + 6 2 + 6 Q?

3 + 2 2 + 2 Q.

6

R.

4 5 2 Q, R.

5 2

3 6 2 + 15

12
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a1, a2 a100

a1)( a2) ... ( a100) 1.

-7:

12

:

12 1:

12 1 = ( 6 1)( 6 + 1).

6 1:

6 1 = ( 3 1)( 3 + 1).

3 1)( 3 + 1):

( 3 1)( 3 + 1) = ( 1)( 2 + + 1)( + 1)( 2 + 1).

6

6 + 1 = ( 2 + 1)( 4 2 + 1).

12 1 = ( 1)( 2 + + 1)( + 1)( 2 + 1)( 2 + 1)( 4 2 + 1).

Z

2 + 2 Z

2 + 1

4 2

( 0)( 3 + a 2 + b +

( 2 + a + b)( 2 + + d

( 2 + a + b)( 2 + + d) = 4 + (a + ) 3 + (b + d + ac) 2 + (ad + bc)x + bd.
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bd b = d b d Z

b + d + ac ac = ac

a +

4 2 + 1

12 1 = ( 1)( 2 + + 1)( + 1)( 2 + 1)( 2 + 1)( 4 2 + 1).

a1, a2 a100

a1)( a2) ... ( a100) 1.

:

Q Z,

Z.

p ( ) = q(x r(x q, r Z[x]

deg(q), deg(r

a1, a2 a100 1.

a1, a2 a100 q(x r(x

q(x) + r(x

a1, a2 a100

q(x) + r(x q(x) = r(x ( ) = q(x r(x) =

= q2(x

( ) = ( a2) ... ( a100)

( a1)( a2) ... ( a100) 1
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Q[ 1, 2, 3]:

1) 1 + 2 + 3;

2) 3 1
2 + 2 + 3 3

2;

3) 1 2 + 2 1;

4) ( 1 2)( 1 3)( 2 3);

5) ( 1 2)2( 1 3)2( 2 3)2;

6) ( 1 2 3)( 2 1 3)( 3 1 2)?

1) ( 2
3 + 1

2
3 3

3)( 1
2

1
2

2 3)( 1
3

2
2

1
4 + 2

4);

2) 1
4

2
3

3
2

1 = 1 + 2 + 3 2 = 1 2 + 1 3 + 2 3 3 = 1 2 3.

1) 1
5

2
3

3
5;

2) 2
5

3
4

4
3;

3) 1
5

2
5

3
5;

4) 1
4

2
4

3;

5) 2
5

3 1
4;

6) 2
5

3
2

1
5.

1) 1
2 + 2

2 + 3
2;

2) 1
3 + 2

3 + 3
3 3 1 2 3.

4 + 3 + 2 2 + 3
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Q[ 1, 2, 3]:

1) 1 + 2 + 3;

2) 3 1
2 + 2 + 3 3

2;

3) 1 2 + 2 1;

4) ( 1 2)( 1 3)( 2 3);

5) ( 1 2)2( 1 3)2( 2 3)2;

6) ( 1 2 3)( 2 1 3)( 3 1 2)?

1) ( 2
3 + 1

2
3 3

3)( 1
2

1
2

2 3)( 1
3

2
2

1
4 + 2

4);

2) 1
4

2
3

3
2

1 = 1 + 2 + 3 2 = 1 2 + 1 3 + 2 3 3 = 1 2 3.

1) 1
5

2
3

3
5;

2) 2
5

3
4

4
3;

3) 1
5

2
5

3
5;

4) 1
4

2
4

3;

5) 2
5

3 1
4;

6) 2
5

3
2

1
5.
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1) 1
2 + 2

2 + 3
2;

2) 1
3 + 2

3 + 3
3 3 1 2 3.

:

1)

1
2 + 2

2 + 3
2 = ( 1 + 2 + 3)2 2( 1 2 + 1 3 + 2 3 1

2
2.

: 1
2 + 2

2 + 3
2

1
2

2.

2)

1
3 + 2

3 + 3
3 3 1 2 3 = ( 1 + 2 + 3)( 1

2 + 2
2 + 3

2
1 2 1 3 2 3).

1
2 + 2

2 + 3
2

1
2

2

1
3 + 2

3 + 3
3 3 1 2 3 1 1

2
2) 2 1 1

2
2 1

3
1 2.

: 1
3 + 2

3 + 3
3 3 1 2 3 1

3
1 2.

4 + 3 + 2 2 + 3

:

P( ) = 4 + 3 + 2 2 + 3 + 4. 1 P( P(1) = 0.

P(1) = 14 + (1)3 + 2 (1)2 + 3 + 4 = 0.

= 10.

P(

P( ) = ( 1)( 3 9 2 7 4).

3 9 2 7

1
3 + 2

3 + 3
3:

( 1 + 2 + 3)3 = 1
3 + 2

3 + 3
3 + 3 1

2
2 + 3 1

2
3 + 3 2

2
1 + 3 2

2
3 + 3 3

3
1 + 3 3

2
2 +

+ 6 1 2 3

1
3 + 2

3 + 3
3 = ( 1 + 2 + 3)3 3( 1 + 2 + 3)( 1 2 + 1 3 + 2 3) + 3( 1 2 3).

1
3 + 2

3 + 3
3 = 93

: 930.
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P( ) = 3 + 2 + b +

> b.

. 2

P(

=

n n

.

P(

P(n) = n

.

:
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a, b, c, d

,

d

d b

a = b = a( + + ). a( + ). +

a .

P( ) = 3 + 2 + b +

> b.

:

1 < 2 < 3 P(

3 = 1 + 2 1 3 2

b = 1 2 3 + ( 1 + 2 + 3)( 1 2 + 1 3 + 2 3) = 1 2( 1 + 2) + 2( 1 + 2)

( 1 2 + ( 1 + 2)2) = ( 1 + 2)( 1 2 + 2( 1 + 2)2) > 0.

> b.

.

P(

=

n n
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:

=

P( 3) = 1.

P( n

P( ) = ( n) Q( n P(n) = 6.

P(n) P( 3) = 6 n + 3.

n n n

n n = 2.

P(

.

P(

P(n) = n

:

P(n) P(2) = n n

n = 1; 3; 4.

P(n) P(4) = n n n

n 4 < n n n

n

n = 3.

: n = 3.

2 + + b



56

b

-

.

2002.) [6]

1 2 f( ) = 1 4 2 + 4

g( ) = 16 8 16 2 + 4 .

.

2002.) [6]

a + b + c = 0, a2 + b2 + c2 = 1. a4 + b4 + c4.

a b a b

P(

{0, 1, 2, ... , b P(a P(b)?

.

2 + + b

b

-

:

2 + 2.
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b b

2 + + b b

b2 + b + b b b

+ b = + b = b = 2.

2.

.

2002.) [6]

1 2 f( ) = 1 4 2 + 4

g( ) = 16 8 16 2 + 4 .

:

g(2 ) = 16f( 1 f(

2 1 g( = .

f( g( ).

g(

f( = .

: = = 0,5.

.

2002.) [6]

a + b + c = 0, a2 + b2 + c2 = 1. a4 + b4 + c4.

:

a + b + c = = a4 + b4 + c4:

a4 + b4 + c4 = (a2 + b2 + c2 )2 2(a2b2 + b2c2 + c2a2) = (a2 + b2 + c2 )2 2((ab + bc +

+ ac)2 2(abc(a + b + c))) = (a2 + b2 + c2 )2 2(ab + bc + ac)2 + 4abc(a + b + c) =

= 1 + 0 = .

: a4 + b4 + c4 = .
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.

a b a b

P(

{0, 1, 2, ... , b P(a P(b)?

:

b

b

b a b

a b = cnbn + ... + c1b + c0 , ci {0, 1, 2, ... , b 1}.

a b b n

P( ) = cn
n + ... + c1 + c0

f

f(a) f(b a b P(a) P(b a b = P(b).

P(a) = (P(a) P(b)) + P(b P(b).

b > 1.
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-
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1.

2.

3.

-

4.

-

5.

7-

: .

6.

7. -

-

8. -

III-IV -

9.

10. -

-
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11. -

-

12.

-

13.

-

14.

15.

-

16.

-

17.

5-

18. -

19. -












