
���������
	��
������������	�� ������� �"!$#%!'&
(�)$* +-,.,./1032547698-�'�:	<;�=>0
? �A@CB�DFE-GFHIG
JKJ�B�L'M'N�G
OPG�DFG�Q

Q[x] R O7BTSVUXW�UXD�Y�O'OPG�Z7[.D�GFS'[.\A[XHAH1].W�^'D`_
U a

x2 + x + 1
O7a

3x5 − 6x3 + 2x − 2
N
a

x6 + 1
Lba

x5 + 4
c �AdeB�fXE1B�S

f(x) = x4 − x2 + 1 gU aIhi[.S1j�QKM�HlkmB�D
f(x) R BTjnG
JKJ�B�L'M'N�G
OPG�DFG�QoZb[.D�GFS'[.\A[XHpQKW�[XJKWqU�j:Y�J:U

R r GFD�DFBTjKs1B C
km].D�]XjKjqt

O7alhiG�WT[.S>E-uFj�QKM�HpObB r$v [.fXE f(x)
G
JKJ�B�L'M'N�G
OPG�DFG�Q

Z
km].D�]XjKjqt

N�alhiG�WT[.S>E-uFj�QKM�HpObB r$v [.fXE f(x)
J�BTL'M'N�GFOPGFD�G�Q

GF (2) r GF (3) w Q GF (5)
km].DF]XjKjqt

Lba
∗
hiG�WT[.S>E-uFj�QKM�HpObB r$v [.fXE f(x)

J�BTL'M'N�GFOPGFD�G�Q
GF (p)

km].D�]Xjxjy\AGFS'L'B�S
p
Z'J�uF\zJ�B g

{ �C|~}�E1]XH1]XH w QoBTfXE�^�jKj v U�jK�XHpH1].WTj�G�].QKQKWTB�km^'f.f w Q�a�deB�fXE1B�S f(x) = (x − α1)(x − α2) · · · (x − αn) =
xn + bn−1x

n−1 + . . .+ b1x + b0 g h�GFW�[.S1E�uFjKQKM�H�ObB r'v [.fXEA\zG�S'L'B�S
0 ≤ k ≤ n

B�QxBTj w S (−1)n−kbkUXW�].QxQKW�B�Qo[.DFE>UXS
αi1

αi2
· · ·αin−k

QKW�[XJ�W�U�j�].QKQKWTB�f.B r U v [.D { i1, . . . , in−k }
UXW

{ 1, . . . , n } v UXDF\pUXW
n − k

B�DFB�\���J w QKW v UXD�\AUXWqU g
� �AdeB�fXE1B�S'BTH

a r b w Q c
UXW

x3 − x2 + 3x + 6
Zb[.D�G�S'[.\ v Y�J�[.\�fXE1]XH1B

C R O7BTS gz� U�j:Y�J�[.WTW�M�H�\AB�f�U
H1]5s1BTjKH1B�W���H�GFkmB��KB�W w QxBTH w JKj w H w j gU a

a + b + cO7a
abcN�a
a2 + b2 + c2Lba
ab2 + a2b + ac2 + a2c + bc2 + b2c

� �phiG�W�[.S1E�u
j�QKM�HpObB rPv [.fXE�UXW
x5 − 2x4 + 3x3 + 1

Z7[.D�GFS'[.\ASPU�HIS'B�\�D�B v BTj�N�QxM�Z$U�sXUXDF�.QofXE1]XH1B g
���phiG�W�[.S1E�u
j�QKM�HpObB rPv [.fXE v U f(x) ∈ Z[x] r'w Q a, b ∈ Z r U�H H1[XJ a − b | f(a)− f(b) g
� �z�3UXS R B�[.DFE>UXS�B�f w QKW�B�fXE�^�jKj v U�j��.Q f

Zb[.D�GFS'[.\ r UX\AB�D
E�UXW
1, 2,−1 v B�D
E1BTH1B�S�UXW�UXD`Y�O'OPG w Jxj w H1BTH1BTjs1B�QKWTGekm].D`_

U a
f(1) = 3 r f(2) = 10 rPw Q f(−1) = 7 �O7a
f(1) = 3 r f(2) = 10 rPw Q f(−1) = 2 g

� �p�%B�fXE-^�H�km].D rbv [.fXE�UXW
f(x) ∈ R[x]

Zb[.D�G�S'[.\
4 R B�L'km[XH�� r 1

km�-B�fXE-^�jKj v U�j��.Q r�w Q f(1) = 10 r f(2) =
20 r f(3) = 30 g @CB�S'S1E�GeD�B v BTj f(0) + f(4)

_
��� ? �I�-WqYX\Au
j�QKM�H�H-G�UXW

x5 − x4 + x3 − 3x2 − 2 w Q<UXW x4 − x3 − x − 1
Zb[.D�GFS'[.\�D�B�f.SPUXfXE1[XO'O�H1].W�].Q

[.QKWTjK����Y�j g
��� c �

x4 + 6x2 − 9x − 3
GFJKJKB�L'M'N�GFOPGFD�GFQ R B Q r Z5 r GFD�D�B�jKs1B Z2

km].D�]XjKj�_
��� c �I�-WqYX\Au
j�QKM�H�H�GbU

1

a
+ 1

b
+ 1

c

H-G�kmB��KB�W w Q w JKj w H w j r-v U a r b w Q c
U

2x3 −x2 + 4x+ 1
Z7[.D�GFS'[.\�fXE1]XH1B�G g


