
���������
	����� ������������������ "!$#&%(')�+*$!$�,��-� "!$.�/ �0213��5476�	�8:9<;
=>+?@�
A �CBEDGF3H
IKJML,N,O:P@QSR:TVUXW�HZY
J[W�\

R = 2Z
U�]:O

R1 = {(a, m) |a ∈ R, m ∈ Z } \�F
R
T^Y
J�O3]�Y+T�_`T�abT:O

Y
J
c@d�c@ef]Xe
\
_`ghOZF3H�QfiMOjH�OkQ�D,N^T�d,ljT:OZFmN^]:O3TVUn\MQ3QfHMd
R
IoT�apDGF3HMabHMd�q

Z r esT�_utv T�Y+HM_uw+iMO"x
Z y{zu|�}�~"|��s�s�u��}�z@���
���Z�s�Z�s�����Z�3��~��2�"�f~"�m�s��z`���"�f|+� R1 ��� ~"| {(a, 0) |a ∈ R } ∼= R �f�u�+�s|

|�~"y�|@���u�G��z`}�~j�s���$�syh~"�u�@�Z~ R1/R ∼= Z �2�"�s�Z~m�`~"|��� � v Dn\��Ki
dZH�O�T�Y+]:OZF�T:QXY
J
c@d�c:lj]mIoT:QjU
2Z r IoT:Qh\{W�i
IKJ2\2w+H�O�N^T:O�N^T� v T�Y+HM_uw+iMO"x

Q �Z~m���j�¡�V�
���V�s�uyb�s�"�j� 2Z � �j�¡�"��y{zu|�}�~"|¢~"�`~"yh~{~"�`£2�s�u� (2a)/(2b) �s�G�
� � �s|��¤�Z~"¥K�
���¥K�s|2�+�s}��f���Z~"���>~"�s�2�m����~"�`y������"�f~¦y{z`�
���¨§"�Z�
� Q �`~m¥�~m�k��¥K�s|+�+�s}��f����~"���j�© �CBEDGF3H
IKJML,N,O:P@Q{R:T:UªW�HZY
Jha�D�Iow+T�I[ef]�Y+T:O�D�I�N^T�Ysd:D�N^iMO:D¡N^\
d:N«HMahisIKJ{N^T:O�N�t
v T�Y+HM_uw+iMO"x¬ ~"�s�2~"| R �2�m�f~"�"�
�2�fy{y����V�
��®u�o�j|+���`�u�f���m�Z�fyh~"|+��~"���s�����Z���¤¯°�@�2�s�±y{z`|�}�~"| 0 6= r ∈ R ��Z~X�s� x 7→ xr �u~m�2�m²³~"�"�"�´z`|3��~m�@�Z®u�&µ xr = yr ⇒ (x − y)r = 0 ⇒ x − y = 0 ¶V���Z~"¥K�
� R �2�"�f~"�����"�f~
y{z`�
��� � z ��~m���Z®��·zu�"�¡¯ ��� £f���2¸��2~����2~"�"z��o�s¥��f�s�·�
�s|��f�u�+�s| e �2�sy{~"�����Z~ er = r �f�"�ª�
���2�s�¡yhz`|�}�~"| s � �Z~
ser = sr ���syhz � £f���·|+���`�u�f���m�Z�fy{~m|+�Z~m�����"��y{z`�
��� se = s �2¸��2~m���2~"�"zu�³�@�m�¨���2�fy{y����V�
�Zz���zu�Z�s�¡y{zG�
���
es = s z`��z`�2�s�hy{z`|�}�~"| s � �Z~
�5�s�j�s� e ~"�s�����m�f~"�`~"yC�º¹��3�s� ��� � 0 6= r � ��~{�s�s|¢�f�u�+�s| x �5�sy{~"�����Z~
xr = e ���Z~m¥K�
� r � |�~m��
�s|Cy����u��zu²K�`z��s�
��®u�[µ����2�fy{y����V�
�Zz���zu�Z�s�ny{z`�
���»�2�m�Z�f�u}K�s�`z,¶°zu|+�2~m���"~Xzu�"�¼ �¾½·\
N^i
dZH3F:F�P+QCa{T�YS\�F\
_ui+R3RmDED,IKN^T^Y
d:D�N^iMO:D»N^\
d�N^HMa{i
IKJ+H�Q¾W�i
IKJ2\2w+H�O:N«T:O:N«]�N,U¿a{\3À
D�ahis_ÁDÂOÃD�w@TZi
_ l"\
D,N�U�]:O\�F3HMQs\
N¨\hW�HMabHMa{HMd,q�Qf]^�KTmD�N�U�\sa{T�_ÁJ+T:QhN«T:O:N«T:QsÄ
\mÅ

Z
R(Å

K[x]
U�\MW�HM_

K
N^T�O:N Æ(Å

Z[x]
w�Å
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�"� Q(i) �¢¯n�"~��¢|+��z`�u�
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�2�"|2�j� Ç yb�MÍ�z`yb�s�uz`�¿zu}�~j�s�`�s��|K�
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���2�s�n�`~"|�|��"|�~��b�f�u�+�s| fi(x) ∈ I �"� gi(x) ∈
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���2�s���s�u�
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fi(x)(ngi(x)) ∈ I ��~"�u�`~"|2�Zy{�f|�}��
�h�h�Â~m�u�Z~m�2�m��É�|���|�~m�³��Ý�z`���m�f|+�
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�7y{zu|�}�~"| f(x) ²³�f�`z`|��fyÃ�V�
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��ÚÌ²���®`yÓ�n�
���2�s�Ã�
���
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~"�u�`~"|2�Zy{�f|�}��
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d � ��~·�s� ũ = a − b
√

d ��~"�`¸f�u�"���¿¥K�s���"|K�s� �����³�o�
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√
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��� N(z) | N(1) = 1 �´®u�s� N(z) = ±1 �
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