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T0 = 1; T1 = X ;

Tn+1 = 2XTn − Tn−1
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θ ∈ R z Tn(cos(θ)) = cos(nθ).
Æ jq� hm9c1g6edp6p;g/$h:1ndp/�{|�&�g�Ç9�dp�xbc�(-O��6e�X�g� z �4h>bc3Bbc9�6p� �x9�h��}�r�c���g�4;g;u6p�&h,���c��de68or6e1 �}bc�

Tn(cos(θ))
o��&�5�5��9�h>�I��deÃXh�Ä��5�

�4h
cos(θ) j

È jq� h0b�34bc9�6p�g�}9Ah��"�r�c���g�4;g;u6p�&h>�r�c��dp6po�6�1g�"bc9Å�I��deÃXh�Ä��y�
Tn j

�



_ ^�L:K�Y&`GY&L[ac� +.� T�E|�����IUSL:Wy��LO�~YM��L�J���YM��L:���L0WBLXY&T����LOLXW�Z~H:Y�L
�X�&6e1

Un

dp/5; 9�6e1 ��bc�"���&dpÃXh�Ä&�5�4;qbc3�ÁAh�6p�"�A/$� v U0 = 1 z U1 = 2X
�r1

Un+2 = 2XUn+1 − Un.

� j -O��h:1 �g����7:9��
Un

(

1

2

(

X +
1

X

))

=
Xn+1 +

1

Xn+1

X +
1

X

.

! jq� h0b�34bc9�6p�g�
Un(cos θ) j

Æ jq� h0b�34bc9�6p�g�}9Ah��"�r�c���g�4;g;u6p�&hmbc�
sin(7θ)

��hm{|�&hIo�1 6p�&hObc�
sin(θ) j

_ ^�L:K�Y&`GY&L a�� +Q�X�&6e1
n ∈ N

∗ z ��1
P ∈ C[X ]

9�h»�I��deÃXh�Ä��5�5b��5b���f&�g3
n z 1g��d¦7:9��

P (0) = 1
��1

P (1) = 0 j � hVh��&1 � z�I��9��q1 ��9c1
k ∈ [[0, n]] z ωk = ei 2kπ

n+1 j
� j -O��h:1 �g����7:9�� n

∑

k=0

P (ωk) = n + 1

! jq� h0b�34bc9�6p�g�(7:9��
sup
|z|=1

|P (z)| > 1 +
1

n
j

_ ^�L:K�Y&`GY&LVaX� +5������9�1nbc��d�� �r�c����or68or�i�B;Â1~b����5�&h:1 �g��� 7:9��x;u6
cos θ = 1

p
z ��� p

�4;u1 9�h,�4h�1g6e�4� 6p�5�A/$6p� /$9,�5��6ehA; 3�f:/$d�� Æ z/$dp�&��; θ
π

�4;u1i6e�g�g/$1 6p�&h�hA��d��|��h>bc6e1�7�9A�
Arccos1

p

�B;Â1q6ehIor�&�5�5��hI;u9���/$�Ade���
π 	rj � h.��/$68; �&h�h��x�A/$�qd�� /&�A; 9��gb��x�4hm; 9�������;g/$h:1

7:9�� θ
π

= m
n

z /M�&�Bo m
��1

n
���g���56p����;q��h:1 �g�(��9c� j

� j wx3r1g���g�y6ph��4���r�c��dp6po�6�1g���5��h:1�bc�B;q�I��deÃXh�Ä��5�4;
Tn

��1
Un

1 ��d8;i7:9�� v
cos(nθ) = Tn(cos θ)

�r1
sin(nθ) = sin θ · Un−1(cos θ) j

! j -O��h:1 �g����7:9��
n =

E( n−1

2
)

∑

j=1

(−1)j+1

(

n

2j + 1

)

(p2 − 1)j z ��9�68;�7:9��
n

�B;Â1��A/&6e�i��1
m

6e�5�A/&6e� j

Æ j -O��h:1 �g����7:9��
1 =

E( n

4
)

∑

j=1

(−1)j+1

(

n
2

2j

)

(p2 − 1)j j l~�&hAo�de9A� � j

!


