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� n B�b �9 ��� X� � �EG" X� ;>E"�	<�" ��� 
�
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�J F
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����F �. ;���9 V
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 V
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� �	�
� ���� v � u C_� �� 8E9 �EG" 8��2<��2�� �� �� ���.<B�� �
�`2 (�,%-. V
�� X� ��
����/ �9 ;>E.�<�" ���	 d(u, v) ���/ ��b �9 �� � dG(u, v) �9 � ��E"�	 v � u C_� �� 8E9 ��\�Z

;�,�<�" f��`2 V (G) ��� ��" h9�2 X� d ��� �
�2<�"
�E,� Y�Z ;���E�9 �p	 �� 
� E(G) ��.<B�� ���-W" � V (G)C�^� ���-W" �9 G �,%-. V
��
+>E,�<�" f��`2 ��F S��\ �9 
� C�^� F
 ���-W"��F �� ;���9 E(G) F
 �.
�r?� B�� e = uv

Nu(e) = {x ∈ V (G) : d(u, x) < d(v, x)}

Nv(e) = {x ∈ V (G) : d(v, x) < d(u, x)}.

Nv(e) o�!9��" ;v �9 �2 �,�G. �2<X��A	 u �9 ��  /
 C�^� F
 �
<���-W" Nu(e) ���� S��%� �9
� Nu(e) ��.<���-W" �\�,� �
�`2 �9 �9
�9 :E2�2 �9 
� nv(e) � nu(e) H�9 �� ; /
 ��E9 Q9�J
v �9  %G	 u �9 �2<X��A	 ��.<B�� <���-W" 
� Mu(e) (:E2�2 8E-. �9 ;>��E�<�" �p	 �� Nv(e)

(x ∈ V (G) F
 e = uv B�� ��\�Z (�� 8�
 �� ;>E,�<�" f��`2 ���-W" 8�
 �F
�	
 
� mu(e) �
f��`2 mv(e) � Mv(e) o�!9��" ;���<�" f��`2 d(x, e) = min{d(x, u), d(x, v)} S��\ �9

;���<�"
(>E.�<�" ���	 eccG(v) S��\ �9 �� v C_� A��" F
 O��� (G �.�,�" � �,%-. V
�� �
�9

���� ��E9 �9 (���<�" f��`2 �K F
 V
�� C_� 8��2��� �2 C_� 8�
 ��\�Z
eccG(v) = max{d(v, u) : u ∈ V (G)}

�,%-. V
�� j�`� ;�,���<�" v A��" F
 O��� C_� (�.�<�"  /� �9 
� eccG(v) �� �/_� �. �9 �
S��\ �9 ���<�" ���-	 rad(G) �9 �� G

rad(G) = min{eccG(v) : v ∈ V (G)}
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S��\ �9 (>E.�<�" ���	 diam(G) �9 �� 
� V
�� �nJ �
diam(G) = max{eccG(v) : v ∈ V (G)}

�� V
�� C�^�  [� �-. 8E9 8�-" ��\�Z 8����E9 S��\ �9 �
�2<�" >. 
� �nJ ;���<�" f��`2
c(G) �9 � >E"�	<�" 1E*" 
� G �� ��� 8��2�,�9 B�b (���9 V
�� X� G �E,� Y�Z ; Z�� �p	

;>E.�<�" ���	
����. � |S| = k ��  /
 C : V (G) −→ S �,	�" �`9�2 V
�� �/_� �AE"K �	��k X�
�AE"K �	��k X� �
�
� ����. �,��� ���#<�	��k 
� V
�� X� ;f(u) 
= f(v) ���<�K uv ∈ E(G)

;>E.�<�" &��-	 χ(G) �9 ��E"�	 G V
�� ��	� ��� 
� k ��� 8����@�� ;���9
�� ��
 1RZ � ��
 �	���W" G �� C_� �� � V (G) = V (G) ����. (>E��� G V
�� Q-�" 
� G

;�,��%	 ���W" G
S��\ �9 A �,	�" �`9�" l��2�" X� �Ur�" �
<��-��,@
χ(A; x) = det(xI − A)

�-. ���-W" ;�,"�	<�" A �0�� ����R" 
� A l��2�" �Ur�" �
<��-��,@ ��.�[\ ;���<�" f��`2
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