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��

��
� 
� �h ��� 
� � ��
� ���

�� Hukuhara di
erence
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�A �h A � f�g �A �yD�v �xawtHt Qy ��Q� xm CU� K��w

�c � Rn Qy ��Q�� B � fcg Ovv�t B R� p�kDv� Qy xm CU� u� A �h B �Q�wm �y p��iD OwHw ��Q� sRq �QW

�CU� OQi x� QYLvt �Q�wm �y pY�iD �OwHw CQwY QO �OW�� A �xawtHtQ� R

�CU�v f�g�xawtHt QO ��� 
� R� �r�kDv� I�y �Q� R OQ�Ov OwHw f�g �h ��� 
� 	p�Ft �
�
�

x�xrY�i �d�x�A� OW�� Rn R� �yD�v�xawtHtQ� R A w Rn R� x�kv l� x O�vm ZQi 	h� QaD �
�
�

�OwW�t h� QaD Q� R CQwY x� � A R�

d�x�A� � inffkx� ak � a � Ag�

���������� x � �A Qo � �ki w Qo � d�x�A� � � w d�x�A� � d�x� �A� � � �u��Q��v�

�s�vm�t h� QaD Q� R CQwY x� �Q A �yD�v�xawtHt R� �o��Uty�� 	h� QaD �
�
�

S��A� � fx � Rn � d�x�A� � �g�

�s�vm�t h� QaD Q� R CQwY x� �Q u� Q�DU� w

�S��A� � fx � Rn � d�x�A� � �g�

�s� Q�O Rn R� A �yD�v �xawtHtQ� R Qy w � � � Qy ��Q� w s�t�v�t Rn QO xm� �wo �Q �S�
n

�S��A� � A� � �Sn
� �

�R�U�OH CQwY u�� QO OvW�� Rn R� �yD�v�xawtHtQ� R wO B w A s�vm�t ZQi 	h� QaD �
�
�

CQwY x� �Q A x� B R� �hQwOU�y

d�H�B�A� � supfd�b� A� � b � Bg�

�� CU� RQ� sy xm s�vm�t h� QaD

d�H�B�A� � inff� � � � B � A� � �Sn
� g�

�� Hausdor
 separation
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B �A �yD�v ��yxawtHtQ� R ��Q� xwqa� �B � �A Qo � �ki w Qo � d�H�B�A� � � w d�H�B�A� � � �u��Q��v�

��va� CU� Q�QkQ� ErFt �w�Ut�v C w

d�H�B�A� � d�H�B�C� � d�H�C�A��

���������� d�H�B�A� �� d�H�A�B� �rm Cr�L QO

h� QaD Q� R CQwY x� �Q Rn R� B w A �yD�v�xawtHtQ� R wO u�� hQwOU�y�xrY�i 	h� QaD ��
�
�

�s�vm�t

dH�A�B� � maxfd�H�A�B�� d�H�B�A�g�

�s� Q�O C w B �A �yD�v ��yxawtHt Q� R ��Q� �u��Q��v�

! �A � �B Qo � �ki w Qo � dH�A�B� � � w dH�A�B� � � �


!dH�A�B� � dH�B�A� ��

�dH�A�B� � dH�A�C� � dH�C�B� ��

�OvDUy �pt�m Q�PB���OH �QDt ��y�	i �Kn
c � dH� w �Kn� dH� 	����	�	�� x��k ��
�
�

�
n ���i 	��

Ov�wD�t u� ��	a� C� w	a C�HQO xm CU� ��xawtHt Rn R� �R�i�xawtHt l� 	h� QaD �
�
�

�Q u� xm C� w	a ���D l� �UwD �Dm� w pt�m Qw� x� xawtHt u�� �OwW Q��DN� I � ��� 
� xR�� R� xDUw�B Qw� x�

R� �Q OOa l� Rn R� x w	a Qy x� xm CU� �a��D � �OwW�t XNWt �s�yO�t V��tv � � Rn �� ��� 
� ��

�OyO�t C�Uv �R�i�xawtHt QO x C� w	a �xHQO u�wva x� ��� 
��xR��

�s� Q�o�t Q�v QO Rn R� �R�i ��yxawtHt �Q Fn

�� Complete Separable
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Q� R CQwY x� �Q U �R�i �xawtHt R� U ����VQ����xawtHt � � ��� 
� Qy ��Q� 	h� QaD �
�
�

�s�vm�t h� QaD

U ��� � fx � Rn � �U�x� � �g�

�s�vm�t h� QaD Q� R CQwY x� �Q �R�i�xawtHt l� R� U ��� �x�ox�mD 	h� QaD �
�
�

U ��� �
�

�������
U ����

� � ��� 
� w x� y � U ��� Qy ��Q� x�oQy s�� wo �R�i �OLt �Q U �R�i �xawtHt 	h� QaD �
�
�

�s�W�� xDW�O

�U��x� �
� ��y� � minf�U�x�� �U�y�g

��� ����� �s� Q�O U �R�i�xawtHt ��yVQ��� ��Q� �Q Q� R X�wN

�s� Q�O � � � � � � 
 Qy ��Q� �


U ��� � U ��� � U ����

�U ��� �� 	 �� � I Qy ��Q� ��

�CU� Rn R� Q�Ov�Qm�xawtHtQ� R l� U ��� ��

�CU� � � I Qy ��Q� Rn R� xOQWi�xawtHtQ� R l� U ��� ��

�s� Q�O �i ��
i���

� xm I QO f�ig �rwRv Q�e xr��vO Qy ��Q� ��

U ��� �
�
i��

U ��i��

�CU� �OLt U ��� �� � I Qy ��Q� x�ov� OW�� �R�i �OLt�xawtHt l� U Qo � ��

�� ��cut �� Support
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�s�vm�t h� QaD Q� R CQwY x� �Q Rn R� A �xawtHtQ� R R� 
A�xYNWt ���D 	h� QaD �
�
�


A�x� �

�����
����


� x � A

�� x �� A�

�U�x� � 
 �x � Rn ��Q� Qo � OW�� Rn R� �R�i �xawtHtQ� R l� U O�vm ZQi 	h� QaD �
�
�

�s�� wo p�tQv �Q U �R�i�xawtHt CQwY u�� QO

� � ��� 
� Qy ��Q� Qo � s��wo ��q���xDUw�B s�v �Q � � Rn �� ��� 
� ���D 	h� QaD �
�
�

�OW�� R�� fx � Rn � ��x� � �g�xawtHt

s�v R�� s�v�xR�� l� �wQ w CU� ��q���xDUw�B s�v xDU��xR�� l� �wQ xYNWt ���D 	p�Ft �
�
�

�CU�v ��q���xDUw�B

��q���xDUw�B s�v ��R�i �OLt �p�tQv xm Rn R� U �R�i ��yxawtHtQ� R xty ��	i 	h� QaD �
�
�

�s�yO�t V��tv �n �� �Q OvDUy Q�Ov�Qm x�o x�mD ��Q�O w

�k�kL ��yxR�� �yv� �OLt w xOQWi ��yVQ��� xm s�� wo�t �R�i O�Oa� �Q � ��	a� n � 
 �Dkw

�OvDUy xOQWi

�
A � �n x�ov� A � Kn
c Qo �� ���	�	�� 	x��k ��
�
�

c � R�f�g �U� V � �n Qy ��Q� �Q �n QO �R�i ��yxawtHt Qr�mU� �Q� w �tH 	h� QaD ��
�
�

�s�vm�t h� QaD Q� R CQwY x� � � I w

�U � V ���� � U ��� � V ����

�cU���� � cU ����
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����������� CU� Q� R h� QaD pO�at h� QaD u�� VQDUo pY� T�U�Q�

�u�v�Z� � sup
Z�x�y

minf�u�x�� �v�y�g

�cu�x� � �u�x�c��

�CU� xDU� jwi �Q� w �tH pta CLD �n 	����	�	�� x��k ��
�
�

�xl� xc� xr� � R��DQt���D xU ��OvW���t� QO�R�i��yxawtHt�FrFt�R�iO�Oa� 	h� QaD ��
�
�

��Q� u�vJty w U �
� � fxcg w U ��� � �xl� xr� xm �Qw� x� OvwW�t xO�O V��tv xl � xc � xr u� QO xm

�s� Q�O � � I Qy

U ��� � �xc � �
� ���xc � xl� w xc � �
� ���xr � xc���

Q�v QO �FrFt �R�i O�Oa� ��yxawtHtQ� R s�tD�xawtHt �Q �TG �CU� ErFt l� pmW x� C� w	a ���D h�Qo w

�s� Q�o�t

� �� DQ� yJ � � O v D U y � QO �R� i �� yx aw t H t x m ��x k vRwP �R� i O�O a� 	h � Q a D ��
�
�

x m �Qw� x � O vwW�t xO�O V �� t v �xl � xcl � xcr � xr u� QO x m ��xl� xcl� xcr� xr� � R� � DQt

V��tv �TP �� �Q ��xkvRwP �R�i O�Oa� ��yxawtHtQ� R s�tD �xawtHt �U �
� � �xcl� xcr� w U ��� � �xl� xr�

��TG � �TP �CQwY u��QO �s�yO�t

�R�i ��UL QO jDWt 
�wv� ���

� � � � 
 Qy ��Q� xmu���� wu���� ���wD R� �u�� u�����DwO �� �Q �QDt�Q�B �R�i OOa 	h� QaD �
�
�

�s�vm�t h� QaD �Ovvm�t jOY Q� R ���QW QO

!CU� xDUw�B CU�Q R� w Q�Ov�Qm �Wy�m Q�e ���D l� u���� �


!CU� xDUw�B AJ R� w Q�Ov�Qm �W��Ri� Q�e ���D l� u���� ��


