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½n 1 XJ²¡þ��à/�±^�^Øg��­� (d­�üà3à/

>.þ,�Ù{Ü©î� uà/SÜ)y©�üÜ©,÷vùüÜ©�à�^

���,K�à/�¥%é¡ã/.

²¡þü�ã/� ^̂̂������������,XJ�±ò��ã/²L²£!^=��

,��.?�Ú�Äeò½n 1¥�^���U�����,(Ø´Ä¤á?Ï
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�y²½n 1,·�Ú\±eÚn.

Ún XJ²¡þü�ã/�^��q�,K�±ò��=²L�g²£½

^=��,��.

y² ïáE²¡ C,éz�²¡þ�ã/ A,P Z(A)� A¤¹¤k:é

A�Eê�¤�8Ü.Ké²¡þü�ã/ AÚ B:

A�²L�g²£�� B ⇔ �3 c ∈ C, Z(A) + c = Z(B).

A�²L�g^=�� B ⇔ �3 t, α ∈ C÷v |α| = 1,¦

(Z(A)− t) · α + t = Z(B).

⇔�3 t, α ∈ C÷v |α| = 1,�ØÓ�k α = 1� t 6= 0,¦

α · Z(A) + t = Z(B).

Ïd, A�²L�g²£½^=�� B ⇔ �3 t, α ∈ C÷v |α| = 1,¦

α · Z(A) + t = Z(B). (∗)

é²¡þüã/AÚB,e§�^��q,KA�²LeZg²£!^=�

� B.d (∗)�,�3 P0 = Z(A), P1, P2, · · · , Pn−1, Pn = Z(B) ∈ C 9 t1, · · · , tn,

α1, · · · , αn ∈ C, ¦

Pi−1 · αi + ti = Pi, i = 1, · · · , n.

^ P09 t1, · · · , tn, α1, · · · , αnL« P1, · · · , Pn, ��

Pn = α1 · · ·αn · P0 + T (T ∈ C),

=

Z(B) = α · Z(A) + T,

Ù¥ α = α1 · · ·αn,�÷v |α| = 1.�d (∗)�, A�=²L�g²£½^=�

� B. �

½n 1 y² P�à/� S,y©¤�üÜ©� AÚ B.dÚn� A�=²

L�g²£½^=�� B.�·�©±eü«�¹?Ø:

(i) A�²L�g²£�� B.

Ï� A��à�,¤±�é� A��^| � l1,÷v l1þ A�>.þ�

Ü©Ø�ëY�.= l1þkn:X1, Y1, Z1÷v Y13�ãX1Z1þ,�X1, Z13

A�>.þ, Y1Ø3 A�>.þ,Xã 1¤«.

�Äd A � B �²£. �dL§¥ l1, X1, Y1, Z1 C¤
 l2, X2, Y2, Z2, K
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ã 1

l1 � l2 (½­Ü).

e l1 � l2 Ø­Ü,K7k l1, B 3 l2 Éý½ l2, A3 l1 Éý��¤á.Ø�

��cö.�Ä: Y1,ÙØ3 A¥,�Ø3 B¥.
dX1, Z13 S¥9 S�à�

���ã X1Z1þ�: Y13 S ¥.gñ!� l1Ú l2­Ü.

� X1, Z1 � l1 þ A�>.þ�Ü©¥ål���ü:. X2, Z2 Ón.��

�^ë� X1, Z1,�Ø X1, Z1?î� u ASÜ�­�,P�m1.Ón�m2.

em1,m2��uSÜ (=Ø�)�:�X1, Z1, X2, Z2��/),��:� P

(Xã 2¤«).K P Q3 A�SÜ,q3 BSÜ,gñ!�m1,m2Ø��uSÜ.

l
3 l1 (= l2)þ,�ã X1Z1� X2Z2Ãú�S:.

ã 2

d�,�Ä Y1,QØ3 A¥,�Ø3 B¥.
dX1, Z13 S¥9 S�à��

��ã X1Z1þ�: Y13 S ¥,gñ!

(ii) A�²L�g^=�� B. �þã^=�¥%� O.

(1)e O3 ASÜ,K O�3 BSÜ,gñ!

(2)e O3 A	Ü,K O�3 B 	Ü.� A¥� Oål�C�:� P .�

l A� B�^=¥, P C�
 Q.´� P 6= Q (ÄK A, B­Ü).� R� PQ¥

:,K OR < OP, OR < OQ.�d P,Q½Â (´� Q� B ¥� Oål�C�

:)� RØ3 A¥,�Ø3 B ¥.
d P,Q3 S ¥, R3�ã PQþ9 S �à

�� R3 S ¥, gñ!

Ïd, O3 A�>.þ,�3 B�>.þ.� O3y© S �@^­�þ.

b� O�T­��,�à.K�L O� S ��^| � l.� P � A¥å

l O���:,?¿ë�^l O� P �Øüà	î� u ASÜ�­� (ùw
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,�1),P� e.�Äd A� B�^=,� P C¤ Q, eC¤ f.P T �± OP �

�»,�� S  u lÓý���.K T �¹ S.©ü«�¹�Ä:

(1)e e, f �uSÜ, K§���:Qî� u A�SÜ, qî� u BS

Ü, gñ!

(2)e e, f Ø�uSÜ.u´, T � e, f y©�nÜ©.Xã 3,PùnÜ©�

u, v, w.

ã 3

Ï� A ��à�, ��3 A ¥ü: X1, Z1 9 A 	�: Y1, ¦ Y1 3�ã

X1Z1þ.(Ü S �à�9 X1, Z13 S ¥�, Y13 S ¥,� Y13 B¥.

P Y2�d A� B�^=¥ Y1C¤�:,Ón,k Y23 A¥.

´�, Y13 u¥� Y23 w¥���ö¤á,Ø���cö.Ï� Y1Ø3 A

¥,� Y1Ø3 eþ.Ï� Q 6= P,O�Ø3 A�SÜ, � QØ3 eþ.du Y1, Q

þ3 B ¥,��ë�^l Q� Y1,Øüà	þî� u B SÜ�­�,P� h.

Ï� h3 T ¥,�üà3 eüý (= T � ey©�üÜ©¥(Ø�) eþ)).¤±

e, h7k�:�d�:Ø� h�üà.�d�:î� u B SÜ,�3 A¥ (Ï

��U´ O½ P ),gñ!

Ïd,^=¥% O3y© S �@^­�SÜ.K�� ε > 0¿©�,¦± O

±�%, ε��»�� ω 3 S SÜ.3�­�þ,l OÑu,÷­�,���£

Ä,�� ω �1���:� J.Ón,�÷­�,���,� ω �1���:�

K.K3d A� B �^=¥, J C� K,� K C� J .dd��d^=�^=�

� 180◦.u´,k S �¥%é¡�. �

½n 2 y² Xã 4,�Ñ
���~,Ù¥�,�,�,�������n�

/,�����,�Ø���n�/. �

ã 4
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��, ·���JÑe¡�ß� (ò 2U�����ê p):

ß� � p��ê, S �²¡þ��à/.e�ò S ©¤ pÜ©,��Ü©�

à�p�^���.Á¯ S ´Ä�½�^=�� 2π
p
^=é¡ã/?
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