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�n 	 nk Qy ��R� x� xm OwW�t Ci�� ��nk 	 nk�� �� � �

�k
��Q� p�L �n� � n� � n� � � � � � nk��

�jjxn � xnk jj �
�

�k

xm OwW�t xH�Dv nk�� 	 nk R� u�vJty �jjxn�
� xn�

jj � �

��
�s� Q�O n� 	 n� xmv�� x� xHwD ��

��OwW �t C��F smL w jjxnk��
� xnk jj �

�

�k

Qy ��R�x� Bd�x� �� ��y� wo �� xty �x��OQo x�ov� �OW�� X �xawtHt QO �m� QDt d Qo � �h� QaD �	����

d xr�Uw x� xOW �kr� l� QDt �SwrwB wD �Q u� xm OvyO�t X QO �SwrwB wD l� ��Q� ��x��B p�mWD � � 	 � w x � X

�s�t�v�t

X QO d Ovv�t �m� QDt x�oQy s��wo Q�PB l� QDt �Q X �OW�� l� SwrwB wD ���i l� X Qo � �h� QaD ������

�� x�Qty X Ovv�t Q�PB l� QDt ����i R� CU� CQ��a l� QDt ���i l� �Ovm �kr� �Q X �SwrwB wD xm OW�� OwHwt

�Ovm�t O�rwD �Q X �SwrwB wD xm d XNWt l� QDt

�X QO xDU� sy w R�� sy ��yxawtHtQ� R Qo � �yvD w Qo � CU� Ov�ty X ���i ��	������� sr �
����

�OvW�� X OwN w �yD xawtHt
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�w�alD ��yxawtHt u� Ov�ty ��yxawtHtQ� R �yvD x�oQy s��wo Ov�ty�v �qm �QX ���i �h� QaD ������

�OvW��

�CU� swO �wv ��Q�tW X s��wo OW�� �Q�tW ��x��B ��Q�O X ���i �SwrwB wD x�oQy �h� QaD ������

�CU� swO �wv ��Q�tW OwN swO �wv ��Q�tW ���i ����iQ� R Qy �����	����� x��k ������

�s�t�v�t � hrOv�r ���i �OW�� �Q�tW VWwB Q� R l� pt�W u� R�� VWwB Qy xm �Q ����i �h� QaD ������

�s�t�v�t Q�PB���OH ���i �OW�� p�oJ w �Q�tW �xawtHtQ� R ��Q�O xm �Q ����i �h� QaD �
����

�CQwY u�� QO �OW�� �Q�tW ��x��B ��Q�O X s�vm ZQi �����	����� x��k 	�����

�CU� hrOv�r ���i X �i�

�CU� Q�PB���OH ���i X �ii�

�CU� Q�QkQ� R�v jwi x��k Tma �X �Q�PB l� QDt CQwY QO

��CU�swO �wv ��Q�tW� OQ�O �Q�tW �x��B �X xOQWi Q�PB l� QDt ���i Qy �sr 	�����

�xm Ovm�t ��H�� X �oOQWi �CU� X ��Q� R�� �WWwB fB�x� �
n
�gx�X �x��OQo �n � N Qy ��Q� 
u�yQ�

�Q�tW ��x��OQo A �
S�

n��An �An � fB�x��
�

n
�� � � � � B�xmn

� �
n
�g �s�yO�t Q�Qk �X �

Smn

i��B�xi�
�

n
�

��xawtHt U w x � X s�vm ZQi �OW���t X��Q� ��x��B A s�yO�t u�Wv �CU� X R�� ��yxawtHt R�

� �
n
� r xm OQ�O OwHw ��n � N w x � B�x� r� � U �xm CU� OwHwt ��r 	 � �Pr �OW�� x pt�W R��

��Pr �x � B�xi�
�

n
� xm OwW�t Ci�� �� i TB x � X �

Smn

i��B�xi�
�

n
�

x � B�xi�
�
n
� � B�x� r� � U

��CU� X ��Q� �Q�tW ��x��B A TB

s��wo s
vt �Q X CQwY u�� QO �OvW�� xDU� X QO �w�a lD ��yxawtHt s�vm ZQi �h� QaD 		����

x pt�W ��DQD x� sy R� �OH R�� ��yxawtHt �B Ovv�t x R� �OH xDU� �xawtHt Qy w x Ovv�t u� x	kv Qy ��R� x� x�oQy

��yxawtHt �B w A Ovv�t u� sy R� �OH �xDU� �xawtHt wO Qy ��R�x� x�oQy s��wo p�tQv �Q X ���i �OvW�� OwHwt B w

�CU� s
vt �p�tQv ���i Qy xm CU� K��w �OvW�� OwHwt B w Apt�W ��DQD x� �ty R� �OH R��
�� Lindel�of Space
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�CU� p�tQv ���i �xOQWi w hQwOU�y ���iQy ���� � 	���	� x��k 	�����

�xawtHtQ� R A w p�tQv ���i l� X s�vm ZQi �� ���	���� ��xUD�D ��UwD x��k 	
����

�OW�� u� R� ��xDU�

VQDUo �a� b
 x� X R� xDUw�B CW�ov l� x� u�wD�t �Q R R� �a� b
 xDU� �xR�� x� A R� xDUw�B CW�ovQy �i�

�O�O

�O�O VQDUo R x� X R� ��xDUw�B CW�ov x� u�wD�t �Q R x� A R� xDUw�B CW�ovQy �ii�

R� sy R� �OH w xDU� ��y xawtHtQ� R F� w F� s�vm ZQi �� ���	���� ��uwU� Qw� sr 	�����

w f�F�� � fag xm �Qw� x� CU� OwHwt f 
 X �� �a� b
 xDUw�B ���D CQwY u�� QO �OvW�� X p�tQv ���i

�f�X� � �a� b
w f�F�� � fbg

�CU� Q�PB���OH C�X� x�ov� OW�� xOQWi w l� QDt ���i X Qo � �sr 	�����

p�oJ w �Q�tW �xawtHtQ� R �CU� Q�PB���OH ���i X xm OwW�t xH�Dv l� X uOw� xOQWi w l� QDt R� 
u�yQ�

�s�vm�t h� QaD Q� R CQwY x� �Q fn 
 X �� R ���D �n Qy ��Q� w s� Q�o�t Q
v QO �Q X R� Q � fx�� x�� � � � g

fn�t� � d�t� xn� �t � X�

s�yO�t Q�Qk �OvW�� X R��tDt w�a wO y w x s�vm ZQi �OvDUy X Q� xDUw�B �a��wD �yfn xm CU� �y�O�

w d�x� xn� � 
 xm OwW�t Ci�� ��n �Pr CU� p�oJ X QO Q uwJ �d�x� y� � �
 	 �

fn�y� � d�y� xn� 	 d�x� y�� d�x� xn� 	 �
 � 
 � 
 	 d�x� xn� � fn�x�

OW�� f�� f�� f�� � � � g �xawtHt �wQ �rDNt ���Q� �� ��y��xrtH OvJ Q�H A s�vm ZQi �fn�y� 
� fn�x� �Pr

xH�Dv QO �CU� Q�tW ��yxawtHt R� �Q�tW ��tDH� A �Pr �OvDUy �� wo �yv� ���Q� �twywt w �k�kL CtUk xm

���wD pt�W w Ovm�t �OH �Q X ��kv ATB �OW���t f�� f�� f�� � � � g �xawtHt pt�W A �iQ� R� �OW���t �Q�tW

C�X� QO T�QDWQ��w	uwDU� x��k x� �v� �Pr �OW���t R�v �k�Lr�OwN ATB OvDUy �k�kL �yfn uwJ w CU� C��F

� �CU� Q�PB���OH C�X� xH�Dv QO w CU� p�oJ

�� Tietze Extension Theorem �� Urysohn Lemma
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����i �Q�tW x��B �� s
vt ���i Qy �� ���	�	�� ��uwU� Qw� �R�U l� QDt x��k 	�����

�CU� Q�PB l� QDt

�OvDUy CN� Qv�Uty Ov�ty�v �qm w pt�m �xOQWi l� QDt ���i wO Qy ���� � �
��� x��k 	�����

��� CU� Ov�ty�v �qm w pt�m �xOQWi l� QDt ���i �yvD QwDv�m xawtHt � ��� � �
�	� xH�Dv 	
����

�� CN� Qv�Uty ��y��i uDiQo Q
v QO �m�

��Q� w OvW�� xDU� X QO �w�a lD ��y xawtHt x�oQy s��wo s
vt �qt�m �Q X ���i �h� QaD ������

OW�� OwHwt f 
 X � ��� �
 xDUw�B ���D � x� 
� A xm A Ovv�t X QO xDU� �xawtHt Qy w x� � X Ovv�t x	kv Qy

�f�A� � f�g w f�x�� � � xm

l� x� l� w xDUw�B f 
 X � Y CW�ov w l� SwrwB wD ���i wO Y w X s�vm ZQi �h� QaD ������

u�� QO �OW�� �DN� Qv�Uty f 
 X � f�X� ���D w s� Q�o� Q
v QO Y R� ����iQ� R u�wva x� �Q f�X� Qo � �OW��

�s�t�v�t Y QO X �l� SwrwB wD� xOvv�Wv l� �Q f CQwY

xty �x��OQo ff�g��J w hQwOU�y ���i X s�vm ZQi �� ���	�	�� ��uOv�Wv x��k �	����

� Ovv�t �U�Ov� U Ovv�t x� �o��Uty Qy w X R� x� Qy ��R� x� xm C�Y�N u�� �� OvW�� X Q� xDUw�B �k�kL ���wD

�x	��� �� F 
 X � RJ ���D CQwY u�� QO �OwW QiY U R� GQ�N QO f� w f��x�� 	 � xm �Qw�x� OW�� OwHwt

�OwW�t xDiQo Q
v QO �� Q�rY�L �SwrwB wD �� RJ xm CU� RJ QO X R� xOvv�Wv l� F �x� � �f��x����J

�wQ Q�Ov�Qm w xDUw�B �k�kL ���wD �xty ���i Cb�X� w s
vt �qt�m ����i X s�vm ZQi �h� QaD ������

w R QO xDU� ��xR�� If CQwY u�� QO �If � �inf f�X�� sup f�X�
 s�vm ZQi f � Cb�X� Qy ��Q� �OW�� X

�v� �s�vm�t h� QaD h�x� � �f�x��f�Cb�X� �x	��� �� �Q h 
 X �
Q

f�Cb�X� If CW�ov �CU� f OQ� pt�W

X uwJ w CU� xOQWi w hQwOU�y h�X� �
Q

f�Cb�X� If TB CU� xOQWi
Q

f�Cb�X� If
�hvwN�D x��k x�

l� h uOv�Wv x��k x� �v� TB �Ovm�t �OH xDU� ��yxawtHt R� �Q ��kv ffgf�Cb�X� xO�wv�N CU� s
vt �qt�m

X �MJ 	 uwDU� �R�U xOQWi �Q h�X� Q�DU� CQwY u�� QO �CiQo u�Um� h�X� �� �Q X u�wD�t w CU� xOvv�Wv

�s�yO�t V��tv ��X� �� w s�t�v�t
�� Urysohn Metrization Theorem �� Imbedding Theorem �� Tychono� Theorem �� Stone��Cech

Compacti	cation
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�CU� Ov�ty�v �qm ��X� x�ov� OW�� xDUUo ����iX Qo � ����� P� �	�� sr �
����

��X� x�ov� ��X� 
� X Qo � �OW�� s
vt �qt�m ����i X s�vm ZQi ����� P� �	�� sr ������

�CU� Q�PB�vl� QDt

xOQWi X CQwY u�� QO �OW�� l� SwrwB wD ����i X s�vm ZQi � ��� � ������ x��k ������T
C�C C OvDUy �y�vDt l �QDW� C�Y�N ��Q�O xm X �xDU� ��yxawtHtQ� R R� C x��OQo Qy ��Q� Qo � �yvD w Qo � CU�

�OW�� �yD�v

M�v�� ��y��i ���

�DW�ov T w OvW�� M�v�� ���i wO Y w X s�vm ZQi �� �
����� ��R�� CW�ov x��k ��	��

�CU� R�� �DW�ov T CQwY u�� QO �OW�� Y x� X R� �WwB w Q�Ov�Qm w �	N

�OW�� �WwB �	N �QDtwR�� l� T 
 A� B w OvW�� Q�OtQv ���i wO B w A s�vm ZQi �x��k 	�	��

�OW�� M�v�� ���i B Qo � �yvD w Qo � CU� M�v�� ���i A CQwY u�� QO

xm OwW�t Ci�� fn � A �T ���WwB x� �v� �OW�� B QO �Wwm �xr��vO �gn� w M�v�� ���i A s�vm ZQi 
u�yQ�

��Pr CU� �QDtwR�� w �	N T uwJ �Tfn � gn

kgn � gmkB � kTfn � TfmkB � kT �fn � fm�kB � kfn � fmkA

�CU�Qoty f Ovv�t A R� �w�a x� �fn� �Pr CU� M�v�� ���i A uwJ w CU� A QO �Wwm ��xr��vO �fn� TB

�g � Tf � B s�vm ZQi

kgn � gkB � kTfn � TfkB � kT �fn � f�kB � kfn � fkA

�CU� M�v�� ���i B TB �CU�Qoty g x� �gn� �Pr

��s�vm Zwa �Q B w A Vkv w s� Q�o� Q
v QO �Q T�� CU�i�m x��k Tma C��F� ��Q�

�� The Open Mapping Theorem




 �D�tOkt �����k w h� Q�aD � pYi

w OW�� X Q�OtQv �	N ���i R� �	N ���i Q� R l� M s�vm ZQi ���� � ����� x��k ��	��

x� OW�� OwHwt X Q� f Ovv�t Q�Ov�Qm �	N �ma��D Qo � �yvD w Qo � CU�v M Q�DU� QO x� CQwY u�� QO �x� � X

�f�x�� 
� � �rw f�x� � � �x �M Qy ��R� x� xm �Qw�

Q�Ov�Qm �	N ��yma��D s�tD xawtHt R� CU� CQ��a X Q�OtQv �	N ���i u�owO ���i �h� QaD 
�	��

Qr�mU� �Q� w �tH �� X� �OvyO�t V��tv X� �� �Q u� xm X Q�

����x � ��x � ��� � ���x � ��x� ��x �� � C �� � X��

�OyO�t M�v�� ���i p�mWD k�k � supfj�xj 
 x � X� kxk � �g �Qorta sQv w

M�v�� ��yQ�H ���

u�O�t� F Qr�mU� u�O�t �wQ Q� A �Q�OQ� ���i R� CU� CQ��a ��rDNt �� �k�kL� Q�H l� �h� QaD �����

CW�ov x�Qty x� �C �rDNt u�O�t �� R �k�kL

A� A �� A

�x� y� ��� x � y

s�W�� xDW�O � Qr�mU� Qy w x� y� z � A Qy ��Q� xm �Qw�x�

�x� y� � z � x � z � y � z w x � �y � z� � x � y � x � z �i�

x � �y � z� � �x � y� � z �ii�

��x � y� � ��x� � y � x � ��y� �iii�

�s� Q��t Q�m x� y w x �Q�rY�L ��Q� �Q O�tv u�ty R�v �t w xy s�U� wv�t x � y ��H x� �qwtat

Ovm jOY Q� R �w�Ut�v QO xm jj�jj sQv x�Qty x� A Q�H R� CU� CQ��a Q�OtQv Q�H �h� QaD 	����

jjxyjj � jjxjj jjyjj �x� y � A�

�s��wo �Q�H sQv �Q �tQv u�vJ
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�Q A M�v�� Q�H �OW�� pt�m VtQv CLD A x�oQy s�� wo M�v�� Q�H �Q �A� jj�jj� Q�OtQv Q�H �h� QaD �����

�OW�� xDW�O �v�ty QYva �Q� x� C�Uv x�oQy s�� wo Q�OOL�w

X �wQ xDUw�B �rDNt ���wD Q�H C�X� w xOQWi w hQwOU�y ���i l� X s�vm ZQi �h� QaD 
����

s�vm ZQi �OyO�t M�v�� Q�H l� p�mWD jjf jj � supx�X jf�x�j CN�wvm� sQv �� C�X� xm CU� K��w �OW��

�w�a y� x pFt X R��tDt w�a wO Qy ��R� x� x�oQy Ovm�t �OH �Q X ��kv A s�� wo �OW�� C�X� R� �Q�H Q� R A

�f�y� 
� f�x� xm OwW Ci�� f Ovv�t A R�

X �wQ ��a��D Q�H �Q C�X� R� A Q�H Q� R �OW�� xOQWi w hQwOU�y ���i X s�vm ZQi �h� QaD �����

�A� k�k�s�� wo �OW�� A �wQ �Q�H sQv l� jj�jj Qo � �OW�� C��F ���wD pt�W w Ovm �OH �Q X ��kv A x�oQy s�� wo

QO �s�t�v�t X �wQ M�v�� �a��D Q�H �Q A OW�� pt�m VtQv CLD �A� k�k� Qo � �CU� X �wQ xO�tQv �a��D Q�H

�s�� wo CN�wvm� Q�H �Q A �OW�� RQ�sy CN�wvm� sQv �� A sQv xm X�N Cr�L

�DN� Qtyl� �Q � 
 A� C QiY�v�� Q��	Nla��D �OW�� M�v�� Q�Hl�A s�vm ZQi �h� QaD �����

�s�yO�t V��tv � �� �Q A �wQ �rDNt ��y�DN� Qty s�tD xawtHt �s�t�v�t A �wQ �rDNt

�CU� xDUw�B A M�v�� Q�H l� �wQ �rDNt �DN� Qty Qy ���
 � �
��� x��k �����

�yvD w Qo � CU� A Q�OOL�w Q�PBZ� waD M�v�� Q�H p�t�Um �t p�O�� l� M �� � � ������ x��k �����

�OW�� A �wQ �rDNt �DN� Qty l� �xDUy M Qo �

�CU� Q�QkQ� A p�t�Um �t ��yp�O�� w �rDNt ��y�DN� Qty u�� �� wUwO Q��vD p�k x��k x� �v�

��y �DN� Qty �xty xawtHt � w OW�� Q�OOL�w Q�PBZ� waD M�v�� Q�H l� A s�vm ZQi �h� QaD 
����

�Q �f CW�ov �s�yO�t C�Uv �f��� � ��f� �x	��� �� �Q �f 
 � �� C ���D f � A Qy x� �OW�� A �wQ �rDNt


OW���t Q� R CW�ov Ov�iro p�O�D R� Qw
vt � �A � f �f 
 f � Ag ZQi �� �s�t�v�t f �Ov�iro p�O�D

A �� �A

f ��� �f

�� Function Algebra �� Gelfand Transform
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u� QDh�a� Ov�iro �SwrwB wD �Pr �s�t�v�t � �wQ Ov�iro �SwrwB wD �Q � �wQ �A �UwD xOW O�rwD �h�a� �SwrwB wD

�CU� xDUw�B �f Qy u� CLD xm CU� � �wQ �SwrwB wD

CQwY u�� QO �OW�� Q�OOL�w Q�PBZ� waD M�v�� Q�H l� A s�vm ZQi � ��
 � ����� x��k ������

�CU� xOQWi w hQwOU�y �A p�t�Um �t p�O�� ���i �MA

MA �wQ xDUw�B ���wD Q�H C�MA� w Q�OOL�w Q�PBZ� waD M�v�� Q�H l� A s�vm ZQi �x��k ������

�CU� C��F ���wD pt�W w Ovm�t �OH �Q MA ��kv xm CU� C�MA� R� �Q�H Q� R �A CQwY u�� QO �OW��
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