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�µ�£µ¡�¸É� �� �»�£µ¡Â���»��»�Á�}�£µ¡�Î�µ� �2))�� �´��´Ê�Á¦µ�³¡·�µ¦�µ�nµ�»�£µ¡Â��Á�}��»�£µ¡�µª� �21�� Á¤ºÉ°
¡·�µ¦�µÁ�ºÉ°�Å��°��»�£µ¡�µªÄ��Î�µÂ®�n��»�£µ¡�¦°��oµ�¡�ªnµ�F ��Â¨³��Q ���!� ��N��� �� Á¡¦µ³�³�´Ê�Ä®oÁ�·¤�»�£µ¡
Â��Á�}��»�£µ¡�µª

������¦³¥»��r°´¨�°¦·�¹¤�N)LOO
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N)LOO� ¤µ�¦�µ�� �µ¦¡·�µ¦�µÁ�·¤�nµ� »̈n¤�»�£µ¡Â���´Ê�� �o°�¡·�µ¦�µ�»�£µ¡Â���»��»�Ä®o�¦��µ¤�Î�µ�ª�
( ) ( )k x k− −2 2 ��»�£µ¡�Â�nÃ°�µ�¸É�»�£µ¡Â���»��»��³Á�}��»�£µ¡�¦³Á£�Á�¸¥ª�´��´Ê�Á�}�Å�Å�o¥µ�¤µ��´Ê��º°�Î�µ®¦´�
�»�£µ¡Â���¸ÉÁ�}�́��µ�¦��ª�Â�n¤¸��µ�Å¤nÁ�nµ�́�� ( ) ( )k x k− −2 2 � �»�£µ¡� �È�³Å¤nÅ�o¦´��µ¦¡·�µ¦�µÄ®oÁ�·¤�nµ�»�
£µ¡��´�Â��Ä��¨�µ¦��¨°��£µ¡�¸É�������Â¨³������¹É��Î�µ®����µ��°��k = 4 �Â¨³� k = 5��µ¤ Î̈�µ�́�

Ä����ªµ¤�¸ÊÅ�o�Î�µÁ�°�µ¦�Î�µ�´�́��µ�¦��ª�Ã�¥�µ¦�¦³¥»��r°́¨�°¦·�¹¤� N)LOO� Î�µ®¦́�́��µ�¦��ª�
��µ�Ä®�n�ªnµ����»�£µ¡�Ã�¥�µ¦Á º̈°�¡·�µ¦�µ�»�£µ¡Â���Î�µ�ª�°¥nµ��o°¥�m2 2 ��»�£µ¡�Á¤ºÉ°�m k= − 2 ��¹É��µ��¨�µ¦
��¨°��Ä�£µ¡�¸É�������Â¨³������¹É��Î�µ®����µ��°�� k = 4 �Â¨³� k = 5��µ¤ Î̈�µ�́��¡�ªnµ®΅��µ¦�¸É�Î�µÁ�°�³Ä®o£µ¡
�¨΅¡�r�̧É�̧�ªnµ�µ¦�Î�µ�´�́��µ�¦��ª�Ã�¥Ä�o¤°¦rÃ¢Ã¨¥̧�µ���·�«µ�¦r� Â¨³�µ¦�Î�µ�´�́��µ�¦��ª�Ã�¥Ä�o°́¨�°¦·�¹
¤� N)LOO� ¤µ�¦�µ�� Á¤ºÉ°Ä�o�Î�µ�ª�¦°��°��µ¦�Î�µ�µ�Á�nµ�́�� Â¨³� �Î�µ®����µ��°�¤µr�� �� N� Ä®oÁ®¤µ³¤�́���µ��°�
́��µ�¦��ª��¸ÉÁ�·�Ä�£µ¡

���Á°�µ¦°oµ�°·�
>�@ ¥»��¡�¬r� ¦´�¦¦�rÁ¦¸� �{��µ� �·�·¤´��·¤µ� �§¬�³� �·�µ¦� Â¨³� Á�¦¦�r� ¡¨«¦¸�� v�µ¦¦oµ�Ã¤Á�¨Â¨³�µ¦�Î�µÂ��

Â��¢°¦r¤Î�µÁ¦È�¦¼��w��µ¦�¦´�»¤ª·�µ�µ¦�µ�ª·«ª�¦¦¤Å¢¢jµ�¦³Ê��̧É����������
>�@ *�$�� 6WRU\�� /�2u*RUPDQ� DQG� '�)R[��� v7KH� 5LJKW3DJHV� ,PDJH�%DVHG� (OHFWURQLF� /LEUDU\� IRU� $OHUWLQJ� DQG

%URZVLQJ�w�&RPSXWHU��9RO������1R����6HSW��������SS�������
>�@ /�2u*RUPDQ��v,PDJH�DQG�'RFXPHQW�3URFHVVLQJ�7HFKQLTXHV�IRU�WKH�5LJKW3DJHV�(OHFWURQLF�/LEUDU\�6\VWHP�w�3URF

��WK�,$35�,QWuO�&RQI��3DWWHUQ�5HFRJQLWLRQ��9RO�,,��,(((�&6�3UHVV��/RV�$ODPLWRV��&DOLI���������SS���������
>�@ /�2u*RUPDP�DQG�5�.DVWXUL���'RFXPHQW�,PDJH�$QDO\VLV��,(((�&RPSXWHU�6RFLHW\�3UHVV�������
>�@ ¥»��¡�¬r� ¦́�¦¦�rÁ¦̧� Â¨³� �§¬�³� �·�µ¦�� v�µ¦�¦³¤µ��nµ�ªµ¤Á°̧¥�®�oµÁ°�µ¦·É�¡·¤¡rw� ªµ¦µ¦µ¦�Á�«

¨µ��¦´�³���³��¸É���
�>�@ *�$��%D[HV���'LJLWDO�,PDJH�3URFHVVLQJ���3ULQFLSOHV�DQG�$SSOLFDWLRQV��-RKQ�:LOH\�	�6RQV�������
>�@ 5�&��*RQ]DOH]�DQG�5�(��:RRGV���'LJLWDO�,PDJH�3URFHVVLQJ��$GGLVRQ�:HVOH\�������


