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2
����no��v[q%��no}�q��\q��y|Sq%m �^{�xy~DzT�*xy{�pkno�	�[~<�\q%pIq�p%~N�^{�z^� � v^no|yv^�y¢�{�xy{ � v[q\w<nomoxy~D}z^{�|y}�{�v^~Dpk�6�[���^{�|yxy~DzT�Aq\w<xyno}î�D{�~D}�{��[v^n �^z^pkno}�p%~DxyzT�[v^�yp%��n �[q%}�q �ó q � ~<��noxN�^{�}�~�z[q��[{��yxyno�Ap%~D}ímo{�}�~D}�p%~N�[qf¡�{�z^{�p%~Dv^nozT�[n��[nD� � vTwD~D}í|y~DpIq%���

� vTwD~D�h�[{�~Dv^{�}�q �'ô qhmo{�}�qb�^w<v^|ynS|Sq	p%~Dz^noxk�yz�pk�6�Aq π

7
� ~Dxyno�T�Aq\w%q��^{�|yxy~DzT�Aq\w%q%x� ~Dmonoxy~D}õ�[v^{�¡�{���zT�[� � xN�[q ��Çö<÷êøñùSú�û�üAýDþfÿ\ü

ϑ = π

7 �
����� þ�ÿ\ü

4 cos2 ϑ + 4 cosϑ − 8 cos3 ϑ = 1 ���� ýDþ
	
�
� �	v^{�m¦q%��n �^{

sin x = sin (π − x)
p%~N�[q�w<v^n �^{�|yn��\q��ynomo~�p%~N�^n

x
pIq%|Sqf�^{

x = 3ϑ
|y~D�yn�w%q%}�~

sin 3ϑ = sin 4ϑ ��ï q%��w<n �^{�}�~�monumon �^{�w<�,zT�[v[q%xk�êp%~Dv^nozT�[{�¡�nv^{�m¦q%��n �^{
sin 3ϑ = sin (ϑ + 2ϑ) = sin ϑ cos 2ϑ + cos ϑ sin 2ϑn

sin 2ϑ = 2 sin ϑ cos ϑ
|y~D�yn��[n�¡�{�}�~b�^{�|yxSq%p%~DzT�

sin 3ϑ = (cos 2ϑ + 2 cos2 ϑ) sin ϑ,|y~Dph�^{	|y{�z^xSq�zT�[v[q%xSqf�^{�|yxSq%pIq
sin 4ϑ = 2 sin 2ϑ cos 2ϑ = 4 sinϑ cos ϑ cos 2ϑ.t*~<|yn �^{�mono}�~�mon�~D�k�^{hzT�[v[q%xy{hz[q

sin ϑ
n�p%~Dv^nozT�[no}�~¶mon

cos 2ϑ = cos2 ϑ − sin2 ϑ = 2 cos2 ϑ − 1|y~D�yn��[n>¡�{�}�~�¢�{�m �^{�xk��v^{�m¦q%��n �^�
4 cos2 ϑ − 1 = 4 cos ϑ(2 cos2 ϑ − 1) � ���ö���Nö<÷�ùSú*û�üAýDþ*ÿ\ü

ABCDEFG ��� þ��
��� � ���:ü ��� ü � � ý������ � ���\þ � �	ý � ��� � �! "�
k � � �#� � ÿ\ü � þ R

�\þ$� � ü � ��%"�´ü � �&� �
' ý��
O �

( ý � ÿ\ü
P � � � � �
��%"�´ü�ý � þ)Aü+*,�#��ýDþ

BC
þ
U
�
V
�"� � � � � �
��%"�Zþ � ���-� � þ AB

�
OP

� ��� þdÿ\ü |UV | =
√

2
2

R �
� � ��*�� �

� � ÿ\ü ' � � þ/. |UV | ÿ\ü � � � � �
�! [þ � ��� ÿ0� � ü1�"� � þ � �! AüÇý��Iþ � � þ��Zþ2� � ���\þ � � *3��ý � ��� � �! "�
k �4 � �
� � � ýDþ
	 � � �[v^~Dpk�6�[� 4OUV

�^{
^UOV = 2ϑ � |OU | = R cos ϑ � n |OV |

= R

2
�y� q � ~�p%~Dz^noxk�yz^~:wD~D}î�[{�~Dv^{�}���w<v^n �^{�|yn

|UV |2 =

(

R

2

)2

+ (R cos ϑ)2 − 2

(

R

2

)

(R cos ϑ) cos 2ϑ =

R2

4
(1 + 4 cos2 ϑ − 4 cosϑ(2 cos2 ϑ − 1)) =

R2

2
.
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l<monopIqK6<s ¤ �y¢�noxSq UV
p%~N�[q�z � q:�[q � ~Dmo~:w<no�T�Aq�|y�y¢�noxSq OP

n
AB�^{�|yxSq%pIqf�^{ � ~Dmo~:w<no��n>zT�[v[q%xyno��{h� � noz[q%xy~D��p�w%q%|yv[qI�Aq �

A(e2)

B(e3)

C(e4)

D(e5)

E(e6)

F (1)

G(e)

O(0)
P (−1)

U
(

e2+e3

2

)

V (−1

2
)

l<monopIq�à6sL5�|Sq%�ynov¶p%~D} � mo{�pkz^xyno�òp%~<~Dv^|ynoxSqI�AqÃ�[~<�\q%pIq��ñ|yv^�y�D~D}|y~DpIq%��� ô {�~Dv^{�}�q�r �
� � ��*�� � � ýDþ
	 � ã�{���z^}�q%xN�^{�xN�[qò~ � ¡�{�xyn��[~DzT�[n	}�~D¢�{�}�~ � v^{�� � ~DzT�Aq\w<n��[nh|Sq!�^{
R = 1

nk|Sqfw<v^�y~:w<n
F � G � A � B � C � D � n E ~<|y�D~:w%q%v[q:�^��z^{�|y}�no}�p%~Dv^n �^{�xyno}�q

1 � e � e2 � e3 � e4 � e5 � n e6 �^{�|ynoxyno��{ �,ô q%|Sq�¡�{��[~<�Ap%{ O � P � U � n V
�yn��[n��
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2
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|UV |2 = (U − V )(U − V ) = (U − V )(U − V ) =
(

e2 + e3

2
+

1

2

) (

e5 + e4

2
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1

2

)

=
2 + 1 + e + e2 + · · · + e6

4
=

1

2

�y�y|y�y¡�n1|Sqb�^{
1 + e + e2 + · · · + e6 = 0 � �
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l<monopIq]_<s`5�|Sq%�ynovfp%~D} � mo{�pkz^xyno�Ã�yv^~N�^{�w%q��\q��[~<�Ap%{¶no��|y~DpIq%�\qô {�~Dv^{�}�q�à �

��� ýDþ
	
�
X q%��noxyno}�~�mon<nozT�[{ � v^{�� � ~DzT�Aq\w<p%{�pIq%~bn<��|yv^�y�D~D} |y~DpIq%��� ô {�~Dv^{�}�q�r|y~D�yn��[n%¡�{�}�~ |UV |2 = (U− V )(U− V ) = (U− V )(U− V ) =

(

e2+e6

2
+ 1

2

)

(

e5+e

2
+ 1

2

)

= 2+1+e+e2+···+e6

4
= 1

2
.
��ì�no|yndl<monopk�L_D� � �

l<mon �^{�|y{�¡�n�v^{����ym��AqI�Ãz[q%|yv^¢�n ô {�~Dv^{�}�{ rÏn�à pIq%~ðz � {���n �[q%moxy{êz^mo�y�\q:�^{�wD{Ïn~%�[pkv^n�w%q�pkv^�y¢�xyno���Ïp%~N�[q � v^~Dm¦q%��n � ~Dmo~:w<no�T�[no}�q�}�xy~D�Dno�ê|y�y¢�noxSq � v^no|yv^�y¢�{�xyno�� v[q\w<nomoxy~D}�z^{�|y}�{�v^~Dpk�6�[� ���ö���Nö<÷badúfû�üAýDþbÿ\ü
ABCDEFG ��� þ��
��� � �R�:ü ��� ü � � ý����S� � ���\þ � ý � ��� � �! "�

k � þ � � ÿ0�T�\þ R
�S� � ü � ��%"�´ü � O �

û�üAýDþK�"�
H = AE ∩ DG

.
I = AB ∩ CD

.þ ���
J = BG ∩ CE �

( ý � ÿ\ü
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��%"�´ü�ý � þ)Aü+*c�#��ýDþ BC

þ
V
ÿ\ü � � � � �
��%"�´ü� ���-� � ü
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� ��� þ � � � � �
��%"�Zþ � ���-� � þ AB

.
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.
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.
CI

.
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.
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.
DG

.
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.
DH

.
CE

.
EJ

.R�
GJ

�"�Iþd�oü?�Nü � þ	ý � ��� � �! "� m �\þ2� � ü � ��%"�´ü � �7� �
' ý��
V� � þ � � ÿ0�T� � � √

2
2

R �
e � � ÿ � �! [þ ��� üf�2ÿ\üAýDþ�ý � ��� � �! [þ k

�
m
ÿ\ü � ý � � ���Zþg�"� � ü"� � þ���þ� ���-� � ü

PV �
��� ýDþ
	

�
X {�pIq � ~Dxy~:wD~�w<v^n �^{�|y{ � v^{�� � ~DzT�Aq\w<p%{�|yv^�y�D~D�Ã|y~DpIq%�\q ô {�~Dv^{�}�q r �å%{�|yxSq%|y¢��SqÃpkv^�y¢�xyno��{

m
�^{

4 z z̄ + 2 z + 2 z̄ − 1 = 0 � ë�{��[~<|Sq!|y~DpIq%�\q¶�^{|Sq�xSq%�y{�}�~�p%~D} � mo{�pkz^xy{�p%~<~Dv^|ynoxSqI�[{�zTw%q%p%{��[~<�Ap%{�nd|Sq�z^{ � v^~:w\�^{�v^n*|Sq�~Dxy{�\q%|y~:wD~Dm �[q\w%q:�^�!�[���^{�|yxSq%|y¢��y� � X q � v^no}��^{�v � |Sq��yn'z^}�~ � v^~:w\�^{�v^nomond|Sq��[~<�ApIq
X

� � ~Dmo~:w<no�T�[{,|y�y¢�noxy{�p%~N�[q z � q:�[qòw<v^� B
z[q � v^{�z��^{�p%~D} I � v[q\w%q%�\q AB
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A

B

C

D

E

F

G

OP V
HI

J
K

L

M
N

Q

R

S
T

U

W

X

Y

Z

X1

Y1

l<monopIqji6slk	v^�y¢�xyno�\q¶pkv^~D�h}�xy~D��q � ~Dmo~:w<no�T�Aq �

n
CD

� �f� vTwD~ò~<|yv^{�|yno}�~��^{�|yxSq%|y¢��.{ � v[q\w%q%�\q AB
n

CD � q ~Dxy|SqÏv��^{��[q/mw%q%xN�^{�} �[no�ð|6w<n �^��monoxy{\q%v^xyno�,�^{�|yxSq%|y¢��yn � ~ z
n

z̄
xSq%�y{�}�~Ï|Sq��^{,xN�^no�y~:w

� v^{�z��^{�pê�[~<�ApIq I = (e+1)e4

e2+1

|y~Dp��^{
X =

e3(2 e2+e+1)
2(e2+1)

� ã��y|y�y¡�n"|Sq�z^{�no��v[q%�
4 X X̄ + 2 X + 2 X̄ − 1

çQq%p��[~Dv^nov[q�pIq%~�p�wD~<��n �^{�x��
(2 e5 + e4 + 3 e3 − 2 e2 + e − 1) (e6 + e5 + e4 + e3 + e2 + e + 1)

(e2 + 1)2
,

�\q%pkm �^�y���N�^{�}�~¶|Sqb�^{	�[~<�ApIq
X
|y~DnozT�Aq¶xSq¶pkv^�y¢�xyno��n

m �ó q%|yxN�[q¶�^w<v^|yxN�[qb�^{hnozT�[noxyn��Aq��\qI�[~��^{�v�z^{�pkv^�y¢�xyno��{
m
n
k
�2��n �[qf�^{�|yxSq%|y¢��Sq

�^{
z z̄ = 1

��z^n �^{�pk�����[~<�ApIq%}�q
Q = − 3

4
+ i

√

7
4

n
R = −3

4
− i

√

7
4

n��yv^~N� −3
4�^{ � ~Dmo~:w<no�\q�~<| −1

n −1
2
� �

lkwD{�z^monop%{��ñ~:wD~D}£��m¦q%xypk�ñxSq%��vT�Aq%xy{�z^�ñ� � v^~D�Dv[q%}�� ô �y{Ãæ	{�~D}�{��[{�v-n zl<p%{��[�A� � q%|Ãp%~N�^ndz^{�}�~D¢�{hp%~Dv^nozT�[n��[n�n1�\q � v^no�ymono¢�xk� � v^~:w\�^{�v^���^w<v^|yxN�^n*q%mon�n1�\q~%�[pkv^n�w%q%xN�^{�xy~:w<no��z � ~D��xSq:�[q�~�zTwD~N�^zT�^w<no}�q � v[q\w<nomoxyno��z^{�|y}�{�v^~Dpk�6�Aq �æ	~Dv^xN�^n1}�qI�[{�}�qI�[no�Apkn>p%~Dv^{�p��[xyn*|y~DpIq%��n1~DzT�^w%q%v^{�xyndz^��xSq�v[q%���yxSq%mo��� � v^~�m�Dv[q%}���ëpo�tÇâGqÃì���wD{�v^��n �[q`r�� � ó q � vTw%q��[v^n��[{�~Dv^{�}�q��[~b�Sq%�'nkxyn �^{ � ~%�[v^{��yxy~�^{�v�z^{¶zTwD{ � v^~:w\�^{�v^{¶}�~D�D��m¦q%��q%xy~�no��wD{�zT�[nun � �^{��^p%{ � ó q � ~Dz^m �^{�|yxN�^n*�[{�~Dv^{�}z^{��[~�}�~D¢�{�z[q%}�~��6w\�^{��[xy~��^w<v^|yn��[n����2� � �.{��¶� � ~%�[v^{��.{¶v[q%���yxSq%m¦q � v^nopIq%�\q%xyn|y~DpIq%�"no}�q�xy{�p%~Dmonop%~��[{�¢�no�¶zT�[{ � {�xyno�\q�� � ó qI�[~�¡��¶z[q%|Sq�~ � noz[qI�[n6pIq%p%~	z^{"|y~DpIq%�ô {�~Dv^{�}�qjN�no��wD~<|yn1xSq¶v[q%���yxSq%mo� �
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tuvTwD~��\q%|Sq%}�~¶�[~<�Ap%{hpIq%~��yv^{��y{�xyn � q%v [p, q]

p%~D} � mo{�pkz^xy~D���yv^~N�[q p
nxN�^{��D~:wD~D��p%~DxN�^�y�Dnov[q%xy~D�

q � ã�v^~N� e
�^{hz^{�|y}�n1p%~Dv^n �^{�x�no���^{�|ynoxyno��{ �Ç¤ q%pkmo{ �w<v^n �^{�|yn

e7 − 1 = 0ã��y|y�y¡�n1|Sqb�^{
e7 − 1 = (e − 1) (e6 + e5 + e4 + e3 + e2 + e + 1)�\q

e 6= 1�2�T�[~b�^{h~<��n��[~¶|yno~�xSq%�^no� � v^{�� � ~DzT�Aq\w<pkn���w<v^n �^{�|yn
e6 + e5 + e4 + e3 + e2 + e + 1 = 0.

> tvuSwyx1z0{I|-{~}Sw�t��1wyx1z��\|��v����}Sw�tv�Sw�x1z��v�T�\|��v�T��}Sw
> t���wyx1z��v����|��v���}Sw�t��1wyx1z��v���l|��v���T}Sw�tv��wyx1z��v���\|?�v����}�w
> t���wyx1z��v���\|���}Sw�t���wyx1z?�v{I|0�v{~}Sw�tv��wyx1zf�v{��T��|0�v{����}Swl<pkv[q%��{�xyno���L�ul�p%~Dv^nozT�[no}�~¶pIq%|Sq¶¢�{�mono}�~¶}�q%pkz^no}�q%moxy~ � ~N�^{�|yxy~DzT�Aq\w<n��[n1nçQq%p��[~Dv^nov[qI�[n>xy{�pkn1no��v[q%� � ó q%|Sq%xSqf�^{	pIq%~�ç2�yxyp%��n �[q �
> uv�lwyxT�������v�v�/���� �¡0¢�£-¤�¥�¦v£/�§�¡���¨�¨Rwl<mon �^{�|y{�¡\q � v^~<��{�|y�yv[q!�2nomon.ç2�yxyp%��n �[q���~<|yv^{��y�N�^{hp�w%q%|yv[qI�f�y|Sq%m �^{�xy~DzT�[n�|6w<n �^{�[~<�Ap%{ � 5���xSq%p%{��\q¶�[{��[~<�Ap%{�z^� a

n
x � l<mo~:w%q b � c � y � n z z^��mo~DpIq%moxy{w%q%v^n �[q%�ymo{�q¶�\q � v[q\wD~�z^� � vTw%q¶n1|yv^�y��q¶p%~<~Dv^|ynoxSqI�Aq¶�\q%|Sq%xyno���[~<�\q%pIq � l6q%}�q�y|Sq%m �^{�xy~DzT�'�^{ � v^~<|y�yp��fv[q%��monop%{ b − y
n1xN�^{�}���p%~DxN�^�y�Dnov[q%xy~D���yv^~N�[q

c − z �
> ©Tªv«v����wyx�¥v ����G¡?�\|���¨
> ¦������¦¬S|f�Y|�§l|�®l¯
> ¬Uwyx��lz0{~}Sw��\wyx��lz���}Sw+§SwyxT�Sz0{~}Sw+®�wyxT�Sz���}Sw
> uv�R¡¡y¬B�/§�¨T°G¡0���/®�¨¨Rw���±v«Swtuv[q\w%q%�h~<|yv^{��y{�x�z[q¶|6w<n �^{	�[~<�Ap%{ � v^~D�Dv[q%}�nov[q%xh�^{	pIq%~¶ç2�yxyp%��n �[q³² �NøT´yø�µPv¶q � v^~D}�qI�[v[q�z^{hpIq%~¶�[v^~N�^pIq [u, v, w]

p%~D} � mo{�pkz^xyno���yv^~N�^{�w%q¶p%~N�^n1z^���\q � v[q\wD~p%~<{"·S��n �^{�x��[n1xN�^{��D~:wD{�monoxy{\q%v^xy{Ç�^{�|yxSq%|y¢��.{
u z + v z + w = 0.

> ¥v v��¸��v������wyx�¥v ����G¡+¤�|+±B¨
> ¦������¦¹�\|+¬S|f�Y|��l|�§l|�®l¯
> �lwyx�¤ºz0{~}Sw�¬Uwyx�¤ºz���}Sw+�Swyx�±Uz0{~}Sw+§�wyx�±Uz���}Sw
> uv�R¡�z�¬B�/§l|&�����\|&�v°�§��~¬�°��}�¨Rw���±v«Sw

¤ q¶z^�!p%~<{"·S��n �^{�x��[n u � v � n w |y~DnozT�Aq
b − y � x − a � n ay − bx

m¦q%��q%xy~�z^{~%�[pkv^n�w%q��Aq%p%~�|Sq¶z^{��6w<v^zT�[{hp%~<~Dv^|ynoxSqI�[{��[~<�\q%pIq
m
n
n
n1v^n �^{��^n � ~ u

n
v �

> ¢T�¦�¸��R¡?»�ª�°��T¼�¸�°
¬�¼�½1|+ª�°���¼�¸�°�§�¼T½�¾\|�»�ªS|y¸�¾�¨G¯
{u = − w (y − b)

−x b + a y
, v = −w (−x + a)

−x b + a y
}



¿ ×:Ø>Ù>Ú>Û*Ù�ÜyÝkÞ.ßoÚ
� w<v^zT�[no}�~¶mon>�[~����D~Dv^xN�^���^{�|yxSq%|y¢��y� � v[q\wD�\q �S� ~D}�xy~D¢�no}�~�z[q ay − xb

n
� ~<|yn �^{�mono}�~�z[q w

|y~D�yn �^{�}�~��[v[q%¢�{�xyn1~D�ymonop �u¤ noz^pk�yz^n �^��~�z^mo�y�\q:�^{�w<no}�q�pIq%|Sqz^��xy{�pkn1no��v[q%��n�xk�ym¦q � v^{ � �y�T�Aq%}�~���n��AqI�[{�m �^� �X q¶z^mono�\q%x�xSq%��nox�z^{hno��wD~<|yn�n1z^mon �^{�|y{�¡\q�w%q%¢�xSq�ç2�yxyp%��n �[q�p%~N�[q¶�[v[q%¢�n � v^{�z��^{�p|6w%q � v[q\wD�\q � obp%~ � v^no}��^{�xy~D} �[{	ç2�yxyp%��n �^{h|y~D�yn �^{�}�~¶�Dv^{��^pk�
À/Á�ÁTÂ~ÁGÃjÄ�Å
Æ�Ç~Á�È�ÉEÇ~Ê�É
Ç~Ë�Ì�È
Â~ÄRÍÏÎÈ"Ð�È/Ñ�È
Â~ÄÓÒ�ÔÖÕ�Ç~ÁTÂ

�[~���xSq%��n1|Sqf�^{
ay − xb = 0 � q¶z^� � v^~D}�qI�[v[q%xyn � v[q\wD��n � q%v[q%mo{�moxynu�2pIq%|Sqxy{�}�q:�^� � v^{�z��^{�pIq�� �

> ¥v v�v¢�×��©���¥Uwyx�¥v ����G¡+¤�|+±B¨
> ¦������¦¹�\|+¬S|f�Y|��l|�§l|�®l¯
> �lwyx�¤ºz0{~}Sw�¬Uwyx�¤ºz���}Sw��\wyx�¤ºzy�T}Sw+��wyx�±Uz"{~}Sw+§�wyx�±Uz���}Sw+®�wyx�±Uz��T}Sw
> uv�R¡�z�¡y¬�°�®��T�°�§�¨��Y¡?�v°�§��~¬�°���¨G|T¡"�°������v°�®�¨T�Y¡?�v°�§��~¬�°���¨/}�¨\w���±v«�w5bw%q:� � v^n � v^{�}�xyn�|yno~¶�\q\w<v^�[q\w%q%}�~��^{�|yxy~DzT�Aq\w<xy~D}îç2�yxyp%��n �^~D}îp%~N�[q�|Sq:�^{

� ~Dmo~:w<no�T�[{�|y�y¢�noxy{hp%~N�^~N��z^��pkv[q:�^{�w<nd|6w<n �^{h�\q%|Sq%xy{	�[~<�Ap%{ �
> ¥��¦��¸�£T¢/�������wyx�¥v ����G¡+¤�|+±B¨
> ¦������¦¹�\|+¬S|f�Y|��l|�§l|�®l¯
> �lwyx�¤ºz0{~}Sw�¬Uwyx�¤ºz���}Sw+�Swyx�±Uz0{~}Sw+§�wyx�±Uz���}Sw
> uv�R¡�z0{��T�v°��T¼�{��T�v°��l|{��T�v°
¬�¼�{��T�v°�§}�¨Rw���±v«Sw

ô ~<�Ap%{ I � H � n N z[q%|Sq�|y~D�yn�w%q%}�~�~:w%q%p%~ys
> tBØRwyx�¥v v�v¢�×��©���¥1¡y¥v v��¸��v�����l¡ytv�1|+t���¨Y|+¥v v��¸��v�����l¡yt��l|+t���¨�¨G¯
> tvÙSwyx�¥��¦��¸�£T¢/������l¡ytBØG|+t���¨G¯AtvÚSwyx�¥��¦��¸�£T¢/������l¡yt��1|+tv��¨G¯

hI := [
(e + 1) e4

e2 + 1
,

(e + 1) e4

e2 + 1
]

hX := [
e3 (2 e2 + e + 1)

2 (e2 + 1)
,

e4 (e + 2 + e2)

2 (e2 + 1)
]

hN := [
e2 (e + 1)

2
,

(e + 1) e4

2
]k	v^�y¢�xyno�\q

m
�^{	�\q � v[q\wD~��D{�~D}�{��[v^n �^z^p%~¶}��^{�zT�[~¶�[~<�\q%pIq¶p%~N�^no}�qf�^{	p�w%q%|yv[qI��y|Sq%m �^{�xy~DzT�[n>|y~��[~<�Ap%{

V
�^{�|yxSq%p	�^{�|yxy~N� � ~Dmo~:w<noxyn � l<mon �^{�|y{�¡\q�ç2�yxyp%��n �[q��[~<�Apkn� v^no|yv^�y¢��N�^{	v[q%��monopk��p�w%q%|yv[qI�Aq¶xN�^{�xy{h�y|Sq%m �^{�xy~DzT�[n1~<| V

n<�^{�|yxy{ � ~Dmo~:w<noxy{ �ô ~<�ApIq¶¡�{�mo{�¢\qI�[n�xSq¶pkv^�y¢�xyno��n m q%p%~�z^{	�Aq�ç2�yxyp%��n �[q����[~N�"�[~<�Apkn � ~Dxyno�T�Aq\w%q���2� � ��xN�^~N��no}�q�w<v^n �^{�|yxy~DzT�fxk�ym¦q�� �
> tT¤ºwyxT������uv�R¡�©Tªv«v���l¡��l|+t���¨�v{��T��¨Rwtuv^~:w\�^{�v[q\w%q%}�~�pIq%p�w%qb�^{�ç2�yxyp%��n �[q

hm
���[~<�ApIq%}�q

X
n
N �

> tT¤S¡ytvÙ�¨G¯+tT¤S¡ytvÚ�¨G¯
(2 e5 + e4 + 3 e3 − 2 e2 + e − 1) (e6 + e5 + e4 + e3 + e2 + e + 1)

4 (e2 + 1)2

(e2 + e − 1) (e6 + e5 + e4 + e3 + e2 + e + 1)

4
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ã��y|y�y¡�n1|Sq�z^}�~�|y~D�ynomon>no��v[q%��{	p%~N�^n1z[q%|yv^¢�{

e6 + e5 + e4 + e3 + e2 + e + 1pIq%~¶çQq%p��[~Dv��Qq��Aq:��no��v[q%���^{��^{�|yxSq%p�xk�ymon���z^mon �^{�|yn.�[v[q%¢�{�xyn1�\q%pkm �^�y�\q%p�|Sq�[~<�Ap%{
X
n
N
mo{�¢�{hxSq¶pkv^�y¢�xyno��n

m �ûhþ � � � ü � þ � X {�pkno} ��n��AqI�[{�m �^no}�q�¡�{�z^{�}�~D¢�|Sq��y��noxyn��[nd|Sq�z^}�~��\q�|y~DpIq%�
ô {�~Dv^{�}�q7N�xSq�v[q%���yxSq%mo���[v^{��Sq%mond|6w<n �^{�zT�[v[q%xyno��{��[{�pkzT�Aq�n*}�xy~D�D~��[n � pIq%xN�[q �ô ~��^{bz[q%}�~�|N�^{�mo~D}�no��xy~h�[~<��xy~��^{�v��D~%�[~:wD~�zTwD{bç2�yxyp%��n �^{bp%~N�^{�z^}�~�|y{"·Sxynov[q%mon� � ~ � �6�lÜ � ��Ý:ÞYß Pv¶ � ² �NøT´yø�µPv¶ � ² �Nö�à+á�ö Ý P ²¥�'z^��|yno~�zT�Aq%xy|Sq%v^|yxyno��ç2�yxyp%��n �[qq%xSq%mon��[no�Ap%{Ã�D{�~D}�{��[v^n �^{!v[q\w<xynoxy{ � qÏno�§�2z[q%}�~��^{�|yxy~D} ����n �^{�mo~D} ¢�n�wD~%�[�À�w\�^{�v^~:w%qI�[xy~�wD{�¡�no}�q%}�~�v[q%xyn �^{h|y{"·Sxynov[q%xy{ � ó qI�[~�|y~DpIq%�h�[v[q%¢�n6�^{�|ynoxy~��\q%|Sq/mw%q%xN�^{��[~<�\q%pIq � ~<|yv^{��yn�w%q%xN�^{��[~<�\q%pIq I � H � n N � |y{"·Sxyno��n �^��ç2�yxyp%��n �^{ hm � nno��v[q%���yxSq\w%q%xN�^{�w<v^n �^{�|yxy~DzT�[n

hm(X)
n
hm(N) �ûhþ � � � ü � þ � 5bw%q:�1��m¦q%xSq%p�wD{�¡>�^{u~D�k�[q\w<m �^{�xh�	�\q%z^~ � noz^��tum¦q~âyë!qI�[�h�y��{�xynopIqì � æ	no}�xSq%��n �^{u� ó q%�Dv^{��y���\qf}�qI�[{�}�qI�[nopk��nknox6ç2~Dv^}�qI�[nopk����w<no|yn.è 6Né�� � ã��y|y�y¡�n|Sq��^{!z[q%|yv^¢\q:����m¦q%xypIqênox��[{�v^{�z[q%x��Aq%x zTw<no}�q�p%~N�^{Ã�\q%xyno}�q�}�~D�D�y¡�xy~DzT��p%~�mv^no�T�[{�xN�[qhv[q%���yxSq%m¦q	��nozT�[v[q%¢�n�w%q%xN�^no}�qbnSxSq%zT�Aq\w<nÀ}�qI�[{�}�qI�[nop%{�~<|ymo�y��no~hz[q%}õ��q

� ~Dxk�y|yn��[n�n���n��AqI�[{�m �^no}�q�t*~D�y�ApIq �
ãcä�å�ä�æGä�çYè:ä
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