
z!b¾�j� �*�, x�ÐNc�z¶
�]û�¾lé !Ïc÷ x*'Ýc�Ïó½�
i�÷z¶ "*� <³c÷\� �!�º>�,I
Ãj0Ýf¡� A�¾� =*�
L�èíÖléë.
<s!*� ºÝºS* Gy (*¸/

1857�m ó��èì !��,I
»c*�þª. !l� ��z¶, 1860�m
ÏS�è�! xÀ� �ïÏ�þª. �*��l
��ó�m �"*�c� �ëÓlm vzÃ�
xÀ�û �ïÏ�þª. !�Èm
x*ó"vz��¾ë� ÃJ��,I "*�c
0c*l"lj �ë� AÃcz�*l î?Ûc�
xÀ��,I �ãÖ, �x��c� vzÃ�
x*º>��,I 1875�m �ãxgþª.
El� ¯l� íHëèì G¶ =§.=y.
ðÈaÃwè !�ë Ïc�÷�Ý*�ë.
Ú*E"�þ÷z¶ »»�

E"�czó�m vzÃ��,I !*�ð
Ãf� »»� íc�� H�¡
x��lmléê, C H��,I »H�l
G»s¹�ó­Ý*�� x��Æ��Ý½Ö
¸*� ��Në� �­�ÏÝIc, .Ö�ÏÝIc,
ï*�Ãë��ÏÝIc ¯l°c ó"JÊ�
"*� x�ó" �!�º>û �x��c�
vzÃ� x*º>� Bxí�mêj�Ý*jª.
G�*��Ý*� x*l�èlm �(=*j��

=�f¸á!AÃczó­*læ, v����
�ª¾ ÷\? �c�". Ejc �czl Gdè÷��,I
C =�f �c�"ó­c LÐèþÊ�¾�lí*l
."*x xÐè�¡ ¸ª�|èþ*l
vzÃ� ¸�ÉïÏ� x*�*àÖl
!�!��ó�,I (*�NÊ�¾ª¾.
E�c E�c Ð7Ö0Ý�¡� f� �ª¾

!��\?Óþ*�¶ (­KL���¾lé
Ð�lm ."*x xÐè�¡ 1932�m ÷\?
vzÃ� »xó�*l,I G�*wÖª¾.
=��Ïc �Kûl^l �½÷ »Ã���
�c�"� Lâ�z¶ »Ðx BÝ*la
G�*wÖléí*l, vzÃ� ¸�ÉïÏ
=,I¡� î�|c��l !»xî! !*ó
=*)� !ízþª. =m��æ�
÷\? �ª¾ x*å�¡ ÖcÀ�z¶�Ý¾c,
!m��æ� G� @í� î�El¡
�*.0Ý*f �*�lé ¸�ÉïÏ !íû�
H�'#û ÚÐ¶ª¾. Glæ GK�
(­ó� Ú¸70, x*å� E"³"õû
»'�z��¾ BÝcl*�õc C H�
'#�,I ��¾ãÓ �Nkê�Ý½Ê�
!Lz�è� =�î¶ª¾.
x��c� vzÃ� »xól

¯l�Ï� íH è =§.=y.
ðÈa¡wè !�ë $ÃÈlmEg#�

¯l� '#�,I G�*wÖlë. !�È�
�czl »»Ç]ó�m »c÷Å:��ó�,I
Ú>bÖ, =g]� ÃJ� x*ó"v¡ 0c*l"
x*º>� �*� �aj�*� G ·�÷
x*'Ýc�Ïó½� !,�� G��*�v
�!�º>�,Iüí� ��gþª. 1878�m
x��lm �S�*�� vzÃ� ����
E"÷ë+ G�*�zþª. �­, E"zv
�ª¾ G� ?ªó½� x*�*àÖl
ÃJ��,I .�¾íÊ� E"÷ë+û
E�¶ª¾.

***
20Ïc z�Ã�l G�xólm

x��l ·�½÷�è �c�"lm
vzÃ� »xó¡ ��I �l" !Ö¾�Æ�,I
Ú.cªEjÖª. 0Ýc�¹�¾lmlé
E"â� ÷úcíû 1905�m $ÃÈ0¹
x>¿*���Ý*jª. G |c­� �czl
»»Ç]ó�m ÊÃë 200�¹ BÆß
�­ÃE� 0c*l"ó�,I Ú>bxg¶ª¾.
v�zë»c÷Å:��ó�,IÚ>bxg¶�
vzÃ� »xól »x¾�+� �l")M�
K÷g¶ª¾.
÷\?õc ��Ù �czl (ÏIa)

=*)l,I x�èèz¶ !í�ë� �(=*j�
÷\?vzÃ�¸�ÉïÏ�,IE"÷*xa
G�*wÖª. �÷\? vzÃ��, ���
vzÃ�'xá!�!���, �(­E��í�
¸�ÉïÏ� ¸*¿l E"�!c÷ »xóó�m
Ð�èï�+ó� G�*�zl¡. 20Ïc
z�Ã�l G�xólm E*�v E"��Ió�
�]�ë¡l� Eí:�z¶õc E*�
x��l =�È |gó�m �ª¾ 3100
ðÈ�ó�m vzÃ� ¸�ÉïÏó�
î�í� Ï�z��¾�; î�x*E�Ù�
L�èv+� (cÐl ÃJ�û
�Ýæû�¾�.
1867�m ÷ë��m ¯l�

BS]Ý"g|÷/ ºÓcka G�*�zþª.
�*��l ºÓckaó� ���/ �ª¾
�Æ�Ðlm G�*�zl¡. 1890�m
�cz�l!*� �­ÃE� »â�0¹ L�èkÓ
Ã�l*��,I Ló�Ejxgþª.
Elí*�¶ �czl !+÷<Óó�,I
E�IãÓ Ð�|þ*l L�èv+ Ã�a
!,��zþª. |gó�m �­�
E"ÃÐ�,I @JÊ� ·�÷ Lcí�
ví�,I L�*�"Ê¡�Ú�!zþª.

ÓïÂWÂÇu ³ÕïÂ
»Ã��� �c�"lm vzÃ� »xó
E"â� ��" �JÊ�¾�. 1911�m
!�KðòL*l MþI� ¯l�

Ó·� ¨ÍTåc(
150 �ÝÑè� ÕvuèÑ ¡|��
�Ïí 2025� ä¡�# 14�)� ¡p§
�Ú�)�§s �²Ú¡ 7y/�
2047� °�s ~®/Î)( !5W
FÖî¡�)zÖ ¡Âu)§Ö Âv !�"
!Z��¬�]Ïã®Â. 7� �°Ý/§
æ¤S� MÊãèÏ� YÈ9])¯ �#�
ñ�Ö¬²¬�. Æ§�S��¬, Ï"
v¡è� !�ì� �tr�Ó§ Ð�ÔåS
uux�� (zero�error forecast)
�ü2)|�� FÖî¡ 3qu�. 2047�
¸u±� ü� v¡è� !�ì� ­u. 90�p3
uê� Ð�ÔåS ö§¬Õ� �#�5W
YÈ9]�Òy¬�.
�¡W °uíIC��è� ò��5W

°�ô#Õ��, 3�ô� �¬�õ3�5W
Ët<39]°Ò��, FÖíoz °9]uF§
Ð�ÔåS�5W uê�²¬ Mu°�
Ï�í �u�Yu�5W �trÕ��,
§³ô)� �)èÖ� �/ô �íI¬§ ÚXz�
(real�time availability) ��/�û
�[uæ¬ �]Âû�)� Úx��
�ü2)|�� °�s ~®/Î)(¡ FÖî¡
3qu�²¬�. 5 ~®/Î)(¡s
Ð)v¡ 2�x �ÝÑè�s, 10
�ÝÑè�s �/ô Ð)v¡ 22 �ÝÑè�s
æì�ÊuË§ �#è�5W 3Yu9�y¬�.
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