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� ZJM�^�]FNfdeq@de^ M�deZJO�M�q�WYS�Z�qQWYP�RTx�^�_�bfUXOQk Z�qQZJWYq<^�_Ek ZJM�ZJq<��N WYS WYS�Z#k ^�U b[^�_EP�M��
RTZJOQqQW�UXM�R�N M�kD¡£¢+¤¥¤§¦�¡0¨ª©¥«0¦r_¬P�M�deW�N ^ M�l+O�UXWYS�ZJO[WYS�UXM�WYS�UXW[^�_nN M�R�N w�NfRTP�U b k ZJM�ZJq0��{TP�d�S­U
qQWYP�RTxDN qrNf]/\p^ OQW�UXM2Wzq0N M�deZ�deZ3bfb P�bfUXO:de^ M2WYOQ^�b�UXM�R=N WYqr_¥U Nfb P�OQZ�N M#R�N qQZ3UXq�Z®OQZJqQP�b W:_¬OQ^�]
¯6° ¤§¨ª©¥«0±+²X©¥±+¨ª¦:U deW�N w�N W�x³U ]/^ M�k<de^ S�^ OQWYqa^�_2k ZJM�ZJq0��´zZJOQx=OQZ3deZJM'WaOQZJqQZ3UXO�dªS³N M�R�NfdJUXWYZJq
WYS�UXW�ZJM�k�N M�ZJZJO�N M�k=UX\�\�OQ^�U d�S�ZJqr_µ^ O�\�OQZ3R�NfdeW�N ^ M�lTq0N k M�U b�\�OQ^pdeZJq�q0N M�k=UXM�R?de^ M2WYOQ^�b�UXOQZ
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M�ZJZJO0N M�kºOQZJqQZ3UXO�dªS@N M<k ZJM�^�]FNfdeq0�¸mjS�Z:M�Z3deZJqQq0UXOQx­sF^�b Z3deP�bfUXO6¿EN ^�b ^ k x�»�U dª·2k OQ^ P�M�R
��Nfbfb¹»pZ1\�OQZJq�ZJM'WYZ3R�UXM�RºWYZ3dªS�M�N ¶ P�ZJq6_µOQ^�].q0N k M�U bK\�OQ^�deZJqQq0N M�k�UXM�RGde^ M2WYOQ^�b¹��Nfbfb�»pZ
P�qQZ3R­WY^ÁÀYNfÂ/P�M�Z3UXOQWYS¼N M2WYZJOQk ZJM�Z#O�Z3bfUXW�N ^ M�qQS�N \�q�ÀYNfNfÂFdJUXOQOQx�^ P�W?k ZJM�ZJ�ª»�UXq�Z3RÁdJbfUXqQ�
q0N ½�dJUXW�N ^ MÁ^�_rR�N qQZ3UXqQZ@ÀYNfNfNfÂ=]/^pR Z3b|k ZJM�ZJW�NfdºOQZJk P�bfUXWY^ OQx�M�ZJWy�[^ OQ·2q�UXM�R�ÀYN w�Â?U b WYZJO
ÀYNf� Z3�%de^ M2WYOQ^�bfÂEWYS�Z3N O=RTx'M�U ]FNfdr»�ZJS�UYw�N ^ P�O0�FmjS�Z6�a^ OQ·2qQS�^ \³��Nfbfb�»pZGR�N w�NfRTZ3R­N M'WY^
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VcZJW�U Nfb Z3R%M�^ WYZJqºde^0w ZJO0N M�k<WYS�Z%]=UXWYZJO0NfU b�^ M�WYS�Z�½�OQqQW�R�UYxD��Nfbfb�»�Z�S�UXM�RTZ3R?^ P�W6UXW
WYS�Z��a^ OQ·'q�S�^ \���mjS�Z=]=UXWYZJO0NfU b|_µ^ O®WYS�Z�q�Z3de^ M�R#R�UQx��6Nfbfbnde^ M�q0N qQW¸^�_�WYS�Z�_¬^�bfb ^0��N M�k
� ^ P�O�M�U brUXO�W�NfdJb ZJq0lºde^ \�N ZJqD^�_��®S�NfdªS���Nfbfb[»pZ�N M�dJb P�RTZ3RÄN MÇWYS�Z��a^ OQ·2qQS�^ \�M�^ WYZJq0�
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Ù � ��hjS�ZJM�l Ð �fljV[^ P�k S�ZJOQWyx3lz`c��Ê¸��g�¿EN WYWYM�ZJO0lzs���Î|�|ÀY����� ~ ÂY�?ÊrUXW�N ^ ��¿EUXqQZ3R
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���fl1s=Z3b W��JZJO0l�È��flAgvm�OQZJM2W�l��3�rs��:ÀY������� ÂY�ÜL � ZJM�ZJO0U b:æTO0U ]1ZJ�[^ OQ·�_¬^ O
WYS�Z�LrM�U b x'q0N q/^�_�s=P�b W�N w¹UXO0NfUXWYZ � ZJM�Z6ËeM'WYZJO0U deW�N ^ M³w�NfU<`�o2\�OQZJqQq�N ^ M�L:OQO0UQx'q0�
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�
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{TW�UXW�N ^ M�UXOQxÄ¿�ZJS�UYw�N ^ O#N M�È�OQ^ »�UX»�NfbfN qQW�Nfd%¿|^2^�b Z3UXM¼ÆcZJW��a^ OQ·'q?»2xÄs=Z3UXM�qº^�_
{TWYO�P�deWYP�O0U b'ËeM'WYZJOQw ZJM2W�N ^ M��"�E©¥¢+¤§¢
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Ùÿþ ��V:UXWYW�U l¸L?�fl�hjS�^ P�R S�UXOQx3laL?�fl�¿EN WYWYM�ZJO0lAs��:Î|�fl�g V[^ P�k S�ZJOQWyx3lA`c�:Ê¸�
ÀY����� � ÂY�r`�o2WYZJOQM�U b�hj^ M'WYO�^�b�N M³s�UXOQ· ^�w�NfUXM � ZJM�ZJW�Nfd/Ê�ZJk P�bfUXWY^ OQx�ÆcZJW��a^ OQ·2q0�
ø�±+¡�â+©7à�¦�#�¦£±+²Xà�©¥à�ßJl¹´z^�bf�rç � ln� þ �X����� � �
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ÀY�����X��ÂY�r`�o2WYZJOQM�U b�hj^ M'WYO�^�b�N M³s�UXOQ· ^�w�NfUXM � ZJM�ZJW�Nfd/Ê�ZJk P�bfUXWY^ OQx�ÆcZJW��a^ OQ·2q0å
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Ù � �EÊ¸��È�U bfl3L?��V/UXWYW�U lps���Î���¿EN WYWYM�ZJO1UXM�RF`c��Ê¸��V[^ P�k S�ZJO�W�x3l*��ËyM2WYZJOQw ZJM2W�N ^ M
N MDhj^ M2WYZJo'WY��{TZJM�q0N W�N w ZAÈ�OQ^ »�UX»�NfbfN qQW�Nfda¿|^2^�b Z3UXM#ÆcZJW��a^ OQ·'q�l��+�E©¥¢+©7à£Ý�¢+² ¯ ±3¨ª©¥¡0ãYl
´z^�bf�r� � lnÆ�^��¸~ ln� � � �X��� � � � lz����� ç �

Ù ��� �aÊ¸� ÈjU bfl0Lº�3V:UXWYW�U l�L?�(�'� æT^ OQM�U deZ3lKs��+Î|�+¿EN WYWYM�ZJOEUXM�R�`[�+Ê¸� V[^ P�k S�ZJO�W�x3l
�X¿�^2^�b Z3UXM@ÊzZ3bfUXW�N ^ M�qQS�N \�q�¿|ZJWy�[ZJZJM � ZJM�ZJq�ÊzZJqQ\p^ M�q�N w ZrWY^ºËe^ M�N �3N M�kDÊ¸U R�NfUX�
W�N ^ M­N MFWYS�ZAÆ:hjË þ �®LAh®V/{�l��+�E©7¢+©¥àXÝ
¢+² ¯ ±+¨ª©7¡�ãYl3´z^�bf�®� � l�Æ�^���� l�� çX���X��� çX�,� l
����� ç �

Ù � � �Í`[�1Ê¸�1V[^ P�k S�ZJOQWyx3l:Lº�AV:UXWYW�UÄUXM�RÇh®�1{�Nf]=U l-�XÊ�ZJqQZ3UXO0d�S¼ËeqQqQP�ZJq@N M
� ZJM�^�]FNfd?{�N k M�U b�ÈnOQ^�deZJqQq0N M�k�l���ýYñ[ñcñ�ú�©7ß�à�±+¤zî[²y¢�¡�¦�ã£ã�©7à�ßDø#±3ß�±('£©¥à�¦
l�´z^�bf�
� � lnÆc^�� þ lK� þ � þ � l�Æc^�w Z3]¸»�ZJO?����� ç �

Ù � � ��Ê¸�zÈjU bflpËJ��Ëew¹UXM�^�w�lpL?��V/UXWYW�U las��jÎ���¿EN WYWYM�ZJO%UXM�R³`c�jÊ¸�jV[^ P�k S�ZJO�W�x3l
� � ZJM�ZJO0UXW�N M�k.¿|^2^�b Z3UXMõÆcZJW��a^ OQ·'q­��N WYSiUÁÈnOQZJq0deO0N »pZ3RÿL�WYWYO0U deWY^ OÁ{TWYOQP�de�
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Ù � � �GLº�aV/UXWYW�U l¸Ê¸�[ÈjU baUXM�R@`c�aÊ¸�[V[^ P�k S�ZJOQWyx3l+��ËyM2WYZJOQw ZJM2W�N ^ MÜN MÇÈ�OQ^ »�UX�
»�NfbfN q�W�Nfd � ZJM�Z#Ê�ZJk P�bfUXWY^ OQxÿÆ�ZJWy�[^ O�·'q0l��Äá ° ²X²y¦0à�¨/�E©7¢+©¥àXÝ
¢+² ¯ ±+¨ª©7¡�ãYl�´z^�bf�D� l
� þ ~X��� �X��l������ þ �

Ù �X����Lº�rhjS�^ P�RTS�UXOQx3l[Lº�:V/UXWYW�U lAs��rÎ��¸¿EN WYWYM�ZJOÅUXM�R `c�¸Êr�¸V[^ P�k S�ZJO�W�x3l
��ËeM'WYZJO�w ZJM'W�N ^ M�N M&U?æ�U ]FNfb x<^�_�¿|^2^�b Z3UXM�Æ�ZJWy�[^ OQ·2q0l��0�a©7¢+©7à£Ý�¢+² ¯ ±+¨ª©7¡�ãQl¹´z^�bf�
� � lnÆc^��®� ln� � þ ��� � � lj����� þ �

Ù � ç �®Êr��ÈjU bfl¹L?��V:UXWYW�U%UXM�RD`[�nÊ¸��V[^ P�k S�ZJO�W�x3l1�XÃ�\�W�Nf]FU bKËeM�½�M�N WYZ32c^ O0N �J^ M
hj^ M2WYOQ^�b�_¬^ O?È�O�^ »�UX»�NfbfN qQW�Nfd6¿�^'^�b Z3UXMÿÆcZJW��a^ OQ·'q�l��#ýYñcñcñtô�²e±+à�ã%4�¢+à³ú�©7ß�à�±3¤
î[²y¢
¡£¦�ã£ã�©7à�ßJlK´z^�bf�rçX��l|Æc^�� þ lK\�UXO�WA� ln� � ~ çX��� � � ~ l5�JP�M�Z?����� þ �

Ù � þ �6L?�zV/UXWYW�U l[Êr�zÈ�U bflnLº�zhzS�^ P�RTS�UXO�x&UXM�R³`c�zÊr�zV[^ P�k S�ZJOQWyx3l6�Xhj^ M2WYOQ^�b
L:\�\�OQ^�U d�S�ZJq[_µ^ O[È�O�^ »�UX»�NfbfN qQW�Nfd � ZJM�ZrÊ�ZJk P�bfUXWY^ OQx=ÆcZJW��a^ OQ·'q�l��1ýYñ[ñcñ­ú�©7ß�à�±3¤
î[²y¢
¡£¦�ã£ã�©7à�ß?ø#±+ß0±('�©7à�¦AÀ7WY^�UX\�\pZ3UXO0ÂY�

�



                                                          Aniruddha Datta 
 
Aniruddha Datta is a Professor in the Department of Electrical and Computer 
Engineering at Texas A & M University, College Station, Texas. He holds a B. Tech 
degree in Electrical Engineering from the Indian Institute of Technology, Kharagpur, an 
M.S.E.E. degree from Southern Illinois University, Carbondale  and an M.S. (Applied 
Mathematics) and Ph.D. degrees from the University of  Southern California. He is the 
author of three  books in the controls area and has authored more than eighty journal and 
conference papers.  He is a Senior Member of IEEE, and has served as an Associate 
Editor of the IEEE Transactions on Automatic Control and the IEEE Transactions on 
Systems, Man and Cybernetics-Part B. His areas of interest include adaptive control, 
robust control, PID control and Genomic Signal Processing.  
.   
 
 


