
E-Learning material prepared by Dr. Dhananjay Vasudeo Dwivedi 

Page 1 of 7 

 

������� 	
�� �� ������ ��� ����� �� 

��� ���� ��� �� � �!� �� 

�"��� #
$ �%, ���' � ����(,  

��� )���� #��� � �*+, ��-��.�/�, %�01� 

 	
�� �� ��� ����( 2�� ��3'� ��� 4��� "56 2�7 8� 9�: �  ��� �
 2�  � �  �; 

��� ����(; �  2�(<� =�0>� (�� "56 �%� � #� �* ?� �   	
�� �  ��� "� � �@ �� "A- 

	
��79�:��  ��  ����� ��C�����D�� E6 

�+� #��% �� < �  ��� �� (1. �I, 2J�� ��� � ��, 2. ��, 3.� 5�D� MN1� <O� �� 

��/� �%�  P� Q1�� <��/ �R �����) =��� (� "A, T�� #��% 	
��9�: �  �� ��� �� "A6 

	
��9�: �� �"/� �� "5 �����-(�U��V, W�%� �� "5 ���"�� X% ���%� �� "5 "
%� 

2Y�� +���- 

��������"��"
%�?�� ��C����� E6 

� �Z ��� </� 1[ �	\��79�:�� �]�� E66 

8� ��� ��; �% "� 	
��9�:?�� ��9�/ #���� 2��^� "56 �� �� �� �� "���� 

�   #���� 2��� "
 +��� "56 2�7 	
��9�: �
 �Y�Y < ?� �   +���� "
 �
 ���; ��; �� 

�_�E ��%I�� 2����� < "56 `�   �C��I �� 9�:; �R =a� ��"�� Q�� "5, T��  �9 <� �� 9 �� 

$/ =���� (�� "5 X% �"� (�� "5 �� `�   �C�� �� �"� PQ ���b� ?� �   #��U 2Y� <� E �c 

"
�� "56 �d�U���� 4�e �
 `�   � 9 �R �"f %"�� 1��"�, +"�0 �C��I 	
���� <� E � %"�� "
, 

g;�� ��4 h�i�jk � 5�I +"�0 %"�� "5, �"�0 ��� �"f %"��- 

������l�%�  � 9   �34� E ������m��6 

1[ ��� <�
 �" �C 5 ��� � �C � ��.� 66 



E-Learning material prepared by Dr. Dhananjay Vasudeo Dwivedi 

Page 2 of 7 

 

+
 ��� ��, ���"��, "
%�9�: �
 ��n �� �"f +����, 8�%-T�% � ���-�"� =��; �  Q� �% 

�% 2Y�� Y
a�-�� �o�% 	
��� "
�   �� �p �%�� "5, ��q� Q�#��9� �%�� "5, 2Y < �� 

�/r� �   	
�� �� 4���� �%�� "5, /
(; �� ���� �%�� "5, Q�s% �  =/ �% 2��   �
 

( �t��� E ��� �%�� "5, T�   �[C��1� �� �[C+��� �"� (�� "5- 

2����u 5� �7 9�:� � 5�Iu� #�.� 6 

� ��vW�7 ���
 I  �
 �[C��1�766 

T��� =a� ��w� 	
��9�: �R �R �� (x "5, T�   ������, ���, ��y, ��� ��� �� <�' c; 

�R c�	 =���� (�� "5-‘�[C��1� *{ ���?�
 " �7 ��� ��<� ��� <�' c  6’ 

����� +���   ��/  	
��� �  �9 <� �   �9 ���, �V +���   ��/  �  �9 <� �   ��� ���, 

���} +���   ��/  �  �9 <� �   �� ��� �� ��� �i "
�� "5, ��� � �[C��1� �  � *�   �   ����� �~� �  

�
 �� T�� "
 +��� "5- 

�9����' ���� � "�� ������ ]� �C���+����
� �V���i ��6 

�%U�(U� ]� "�"
%�C�
� +���� ����"3C �[C��1�66 

�C�� 	
�� �  ��%}� � �t ��� �%���"; �R Q�% ���   "A X% �[C��1� ���?�� ��� <�� 

�' c; �R ��%ce "A- 

�C����%}� �� ��	7 ���  ��� ��� �%�'w�J 6 

�[C��1� *{  ���?�
 " �7 ��� ��<� ��� <�' c  66 

( �t �  2� ���% 9�:��<I 	
��� �   � �P]� <�� / �� 1��"�, �[C��1� �   ����� �"f- 

� 5�I 57 9�:��I 5� �<�]\�����  ���6 

� � ��] <7 ��� �
 ��� 5� <[C��1�5766 

8� #��% "� ���   "A �� 	
��9�: �  ��� ��; �� ��9  ��� 1� #�� "
�� "5 ��� � 

	
�� �  �?� �� ����� "
�   �   �" 9�: ����; �   � �e "
 (�� 2Y� <� E + 5�   + 5�   8� ��� �R 



E-Learning material prepared by Dr. Dhananjay Vasudeo Dwivedi 

Page 3 of 7 

 

2J�� ���� (�� �
 �   ��� �� X% 2��� ��3'� "
 (� X% ���� 	
�� 9�: �  ��01 

����( �� ��-����� ((�U�), ���"��, "
%� (+���), #� X% 9���6 8��� ����% ��%1� 

Q(  ���� +� %"� "56   

�������- 

 �����	
�� �
 ��%���� �%�  P� Q1�� < ���% �   �/*� "5 �� C ����� �   / �% 

#/��� ��/ �� �� ��/(U�� �� ��� +
 =���� "5, �
��"%U �!�� (�U� �   *(
/ �s�� 

#�; �  T]% � �   ��/�, ���� (����, ��%, 1��), �[C Q�� �  ���; �� �  � #������� �%�   

��/�, 4e X% 24e (�U� (2�(�U�, =�+(�U�, % *�(�U�, �C�
U���� Q��) ��/�, �'�Y��, 

�[C X% �"; �� (��, �^��, Q��% Q�� �� �U <� �%�   ��/�, �V��� �� ���� <U �Y� T��� 

�U <� �%�   ��/�, (�� ���� I��� (�U� �� =���   ��/� +
 9�: "5 T��
 ����� �"�  "A6 

(�U� �� �" "
�� "5 �+��R 4e, 24e Q�� 2�  � #��% �  (�U� �� �% EU� "
6 �" �� 

��� �� 	
�� �  2w% "� Q�� "5- 

C �����#/�����/�/�� ���#�  �7 ���~�%b . ����� �!�� 1 (�U�� #��3Y� �
]%�76 

������"���^� b �Y�� �V��� �C
��  �����7 � T����
�C (�U���#=�  = �� 5766 

 +���, ���"�� �Y� (�U�, �C�� �R ���� �
 �� +�� �%�  	
��9�: �  ��1�% �   

���� �� #� �� T]% =a� �
������U < ढ�( �   ������% "� ���� +� ���� "56 ������� �   

2�� � ��e �   �"��� 1�/� �� I�� ��3'� ?� �   I�� ���� +� ���� "56 �C�� 	
�� �  

��C +���9�: �� I �� %*�   ��/  � 5�I �� Q1�� < �  2� ���% �
x �"��� �"f "
��6 �[-���[ 

�  2�� ��� �   ��� ����� (�U� �
 +
 	
��� �"f +���� �" ���] �% =��� (� �1C, ��D 

�   =��� (� (+ <��"�� ���" �Y� ��v%�"� "�Y�, 2- � �=�� �
a; ��� �  �� �  %�+�, �=�� Q� �  

�'[; �  ��%� T.��, +/��"�� ��/�=, ����� :� �  �%� 9 (�� PQ ��� �� ���
(, �+� #��% 



E-Learning material prepared by Dr. Dhananjay Vasudeo Dwivedi 

Page 4 of 7 

 

9
�� �"f ���   T�� #��% �" +(� E �� 	
��9�: �  ����� �   ��"�� "
�   �% #���9� �"f 

"
��6 (�U� ����� �   %�"� 	
��� �� �� `�� "� �^�� �"� (x "5- 

+��� E +������"��7 �(�U���5�� 9� 2�� 	
��7 9�:��1�%��%1� �%#� ������%76 

�7 ��������� ��e����� �
 � �] ��]� �Y� %�+� �1C��
�Y�� � ���>�7 ��DZ ����%�766 

(+ <���%��+ <�� �'�1��%���+ <���-����5t.�� � � ��1���'[�Y�� ��Y
��"�� � �%76 

�
�� #
�������#���� �!k ��c �~�5	\��7 9�:���� �Y 5� ��= ���7 �����"�� � +( �766 

����� 	
�� �  ����� �"���U < �����; �� 11� < �� ���C �R Q(  �� +� %"� "5- 

�) �+� �%" ���� �R = 5�� PQ �� �� ����%  �� �^% �3 �� � �
 W�%� ��9� �� �% �
 1/�  

P� � *�� "5, T�� �%" "� �� ��; �
 ���� <�� �[C +
 �^% "5, /���� % *�� 9 �R ��b� �� 

�% 1/�  P� ��*�  "A X% �'�Y�� �^% #��� "
�� "5, �%� � ��3� �R ���� "� 1/�� "5- 

2� �/
�(��� ^7 �)�c1/� ��/
�(� �!� E6 

21/��� ���� �!� E ����b�(��� /����� E66 

(*) �'�Y�� 2��� Q� <U ����� �  ��%U, Q��9 �R �^� ��%� ���Y < �'�Y�� �� �% 

�9�e �   Q�� <� "
�% T��% �(%�   P� ��*�x � �   "A6 

(() ���� �'] �� ����0 ��( ���/�� h�i(
1% "
�� "56 2�7 �'�Y�� ��%�� �� ����0 ��( 8�� 

#��% ���/�� ��*�x � �� "568�� #��% �� �� T��  �'D �% �^� "
�% ����   � *�  "A �
 

T¡R �'�Y�� �� =a� ��( W% �� ���/ "� ��*�� "56 2�7 T¡R �'�Y�� �  ���/ "
�   �� 

Q��� "
�� "5 / ��� �" ���/ �"f "
��- 

��
 ��7 Z �� E ��%�  7 9���97 �'�Y�� 1 �'�Y�� ���%�� ������ E6 

�%b �¢'D(�Z �' £� �� � �Z #����c�7 ��66 

(�) (�U� �����	
�� �� 2c� �"���U < ��( "56 ��%�� < �R #�1���/ �   "� (�U���.� 

2��� �� ��V ^�� ��%U �%�� Px Q�� "56 n�w
��
���� E �R %��9��.� �  ��� �   



E-Learning material prepared by Dr. Dhananjay Vasudeo Dwivedi 

Page 5 of 7 

 

2�(�U� �� ���9 ���� (�� "56 2�(�U� �  8��"�� �R �"¥� � �� �"���U < � � 

� ��U� <[%; �R �/*�   �  �
�� "56 Q+ 2�(�U� �� +
 ��-4��� 2¦��� h�i(
1% "
 %"� 

"5 T��� ��3� �R �  � ��%���; �
 ��/�� 1��"�6 � 5��� Q�� �
 2�; �� I�� =P� "� 

2��� Y�6 �+ ��� �R ��@�� � �� T§ * 8� #��% "5- ��, �9, 9�, �"¨, 2� �� (�� 

"+�%), ��� �� (�� /�*), #� �� (�� /�*), 2= �<� (�� �%
�), �= �<� (�� �%
�), �� �© 

(2%=), �J (�� 2%=), 2� (�� *%=), �%�� < (�� *%=)- 

8�� �  2ª 8i�� �  ��7 �« �� 1 �9 1 �9 1 9�� 1 9�� 1 �"¨� 1 �"¨� 1�� ��� 1�� ��� 1 

��� ��� 1 ��� ��� 1 #� ��� 1�= �<�� 1 �= �<�� 1 �� �©b �J� 1��b �%�� <b 5�� �  2ª 8i�� �  ��7 

�«� �C�� ��¬�§
� 6 

��%���; �   �� <#Y� �� �   / �% �� �� �  ��k-��k �1; �� *
+ �� X% 9�� ���� 

�� ���� �1 �
 #3 �� ���� +
 (�U� �  8��"�� �R � �(����%� Q��®�% "56 9�� �� 

Q��®�% (�U� �  8��"�� �R �� ���/� �Y� �"���U < � � "5 �+��� ( �U(�� #c � � 9 �� 

(�U�I �%�� "56 �� ��b�c (�U�I �� �" T�e ����� �Y�Y < "5- 
The importance of the creation of zero mark can never be exaggerated. This 

giving to airy nothing, not merely a local habitation and name, a picture, a symbol, 

but helpful power, is the characteristic of the Hindu race, whence it sprang. It is 

like coining the nirvana into dynamos. No single mathematical creation has been 

more potent for the general on-go of intelleigence and power.-GB Halsted  

�9�-���� �% ��@ �� � �
 �/*��, �" 8� � 9 �� �� ��9  Q��®�% "56 Q� <�> #Y� 

(�� E 499) �   Q� <�>�� �R �" �/*� "5 �� ���� �/*� (x ��@� �R ��-�� ^�� ">�  +��   "A �
 

^���� � �� ��±�/�*� �� �R 10 ( ��� "
 +��� "5-�� (1), �9 (10), 9� (100), �"¨ (1000), 

2� �� (10000), ��� �� (100000), #� �� (1000000), �
�> (10000000), 2= �<� (100000000) 

X% �'w (1000000000)-  



E-Learning material prepared by Dr. Dhananjay Vasudeo Dwivedi 

Page 6 of 7 

 

���  �9 1 9�� 1 �"¨�� ����� ��   �Y� #� ��� E6 

�
�= �<�� 1 �'w� ^���� E ^�� � �9( �U� Z�� E66 

�"���% (�� E 850) �   (�U���%���" �R 24 ^��; �� �  ��� ��� "A-��, �9, 9�, �"¨, 

�9 �"¨, /[, �9 /[, �
�>, �9�
�>, 9��
�>, 2= �<�, �= �<�, *�<, �"�*�<, �µ, �"��µ, 

[
�U, �"�[
�U, 9�*, �"�9�*, �[��, �"��[��, [
�, �"�[
�6  

(�U� �   �s��� 2�  � ���/� ��� T��
(� �w� < ����� 	
�� �   �s��� ��; �R 

#�� "
�� "56 ��3�%�� �   �"�0 T��� T§ * �"f ���� +� %"� "56 �����	
�� �R �+� Q1��� 

�� �"���U < �
(��� "5 T��� �Y� T��� �' ���; �� T§ * Q(  ���� +� %"� "5- 

�' ����0        Q1�� < 

Q� <�>��� E       Q� <�> 

����������       �%�"���"% 

='"l��"��       �%�"���"% 

='"¶���       �%�"���"% 

�
(��C�        �%�"���"% 

/� �+���       �%�"���"% 

M�N$�>�����      MN( �� 

���'��� �V       /§ 

/� �����       � ��+�/ 

������9%
��U      ���%�1�� < 

�%U ����"/       ���%�1�� < 

�" ��� ��       � 9� 

='"�~����U       (U 9 



E-Learning material prepared by Dr. Dhananjay Vasudeo Dwivedi 

Page 7 of 7 

 

�"/���       (U 9 

/� ��1����U       (U 9 

����� ��� <���      � ���-% 

���������� �      ��/��% 

% *�(�U�       �����  � 9�:� 

�C�
U����        �����  � 9 �:� 

� ����"(�U�� E      �R�> 9 =�=� � ��% 

��� <�']/[U� E       � ����% �!� �� 

��·�% *���?�U� E      � ����% �!� �� 

(
/�� % *�(�U�      � ����% �!� �� 
 


