
���� �����
 �� ���� �� �� �� ���� �� �������� �� ���� �� ����

�� ���� �� �� �� ������ ��� ���>�*�L�E�9�*�G�G�*�C
�� �� ���� �� ���� �Þ���� ���� ���� �� ���� ���²�¯�²�·

���� �� �� �� �� �� ���� �� ������ �� ���� ������ �� �� �� ��
�� �E�½�����@�@�4�#�����#�C�#�E�L�#�G�¾���� �E�½���� �3�E�2�G�2�#�¾��
�� �E�½���� �*�7�2�#���
 �J�A�G�#�¾���� �E�½���� �#�E�G�2�#

�� ���� �� ���� ���� �� �� �� ������ �� ������ ��
���7�#�>�E�2�����2�#�C�<�#�¾��
�
 �C�#�)�*���� ����

�� ���� �� �� �� ���� �Ó������ ������ �� ���� ������ �� �� �� ��
���J�E�2�3�G�#�¾���� �#�2�*�E�2�@�C���í�
 �C�#�)�*���� ���î�¾�����A�E�2�3�G�#�¾
�� �2�J�E�2�#�' ���í�
 �C�#�)�*������ �î

https://en.wikipedia.org/wiki/Kaleidoscope


�� �J�C���� �C�*�Þ�� �C�3�<�#�C�N
�E�G�J�)�*�>�G�E���(�*�9�*�' �C�#�G�*�)
�
 �#�C�' �#���� �#�N���L�3�G�2���K�3�' �C�#�>�G
�(�@�9�@�J�C�E�¾���<�J�E�3�(�¾���#�>�)
�3�>�,�*�(�G�3�@�J�E���4�@�N�½���� �C�*�E�E�*�)
�3�>���G�C�#�)�3�G�3�@�>�#�9���#�G�G�3�C�*�¾���G�2�*
�(�2�3�9�)�C�*�>���)�#�>�(�*�)���G�@
�9�3�K�*�9�N���
 �#�C�' �#���' �*�#�G�E�¾
�4�@�N�,�J�9�9�N���*�M�A�*�C�3�*�>�(�3�>�.
�G�2�*���E�A�3�C�3�G���@�,���� �#�K�C�#�G�C�3�½
�� �2�*���(�*�9�*�' �C�#�G�3�@�>���2�*�9�A�*�)
�>�J�C�G�J�C�*���. �C�@�E�E���<�@�G�@�C
�E�7�3�9�9�E�¾���E�@�(�3�#�9���3�>�G�*�C�#�(�G�3�@�>�¾
�(�J�9�G�J�C�#�9���#�L�#�C�*�>�*�E�E�¾���#�>�)
�(�@�>�,�3�)�*�>�(�*�â �<�#�7�3�>�. ���3�G
�#���<�*�#�>�3�>�. �,�J�9���9�*�#�C�>�3�>�.
�*�M�A�*�C�3�*�>�(�*���' �*�N�@�>�)
�' �@�@�7�E�¾���,�3�9�9�*�)���L�3�G�2
�(�J�9�G�J�C�*���#�>�)���(�*�9�*�' �C�#�G�3�@�>�½

�� �K�*�C���L�@�>�)�*�C�*�)���L�2�#�G���3�G���,�*�*�9�E���9�3�7�*
�G�@���G�C�#�K�*�9���#�(�C�@�E�E���� �J�C�@�A�*���3�>���4�J�E�G
�@�>�*���)�#�N�Ë���� �J�C���N�@�J�>�. ���
 �@�*�>�7�#�>�E
�<�#�)�*���3�G���A�@�E�E�3�' �9�*���G�2�C�@�J�. �2���G�2�*
�� �@�C�9�)���� �#�>�)�*�C�*�C�E���#�(�G�3�K�3�G�N�½���� �3�G�2
�(�2�*�*�C�,�J�9���. �C�*�*�G�3�>�. �E�¾���. �9�3�<�A�E�*�E���@�,
�G�C�#�)�3�G�3�@�>�E�¾���(�J�9�G�J�C�#�9���#�G�G�3�C�*�¾���#�>�)
�,�@�@�)���,�C�@�<���)�3�,�,�*�C�*�>�G���� �J�C�@�A�*�#�>
�(�@�J�>�G�C�3�*�E�¾���G�2�*���E�2�@�L�(�#�E�*���G�J�C�>�*�)
�9�*�#�C�>�3�>�. ���3�>�G�@���#���4�@�N�,�J�9���. �9�@�' �#�9
�4�@�J�C�>�*�N�½���� �2�*���#�(�G�3�K�3�G�N���E�A�#�C�7�*�)
�(�J�C�3�@�E�3�G�N�¾���' �J�3�9�G���(�J�9�G�J�C�#�9
�#�L�#�C�*�>�*�E�E�¾���#�>�)���,�3�9�9�*�)���G�2�*
�(�#�<�A�J�E���L�3�G�2���*�M�(�3�G�*�<�*�>�G�¾
�E�<�3�9�*�E�¾���#�>�)���#���G�C�J�*���E�A�3�C�3�G���@�,
�*�M�A�9�@�C�#�G�3�@�>�½



�� �G�J�)�*�>�G�E���@�,���
 �� ���
 �@�*�>�7�#���� �3�. �2���� �(�2�@�@�9���,�3�9�9�*�)���� �3�C�3�#���� �#�9�9�¾���
 �J�C�J�. �C�#�<�¾
�L�3�G�2���3�>�,�*�(�G�3�@�J�E���*�>�*�C�. �N���G�2�C�@�J�. �2���#���K�3�' �C�#�>�G���E�G�#�. �*���A�*�C�,�@�C�<�#�>�(�*���G�2�#�G
�' �*�#�J�G�3�,�J�9�9�N���' �9�*�>�)�*�)���<�J�E�3�(�¾���C�2�N�G�2�<�¾���#�>�)���4�@�N�½���� �2�*�3�C���(�@�>�,�3�)�*�>�(�*���#�>�)
�G�*�#�<�L�@�C�7���)�C�*�L���L�#�C�<���#�A�A�9�#�J�E�*���,�C�@�<���G�2�*���#�J�)�3�*�>�(�*�¾���(�C�*�#�G�3�>�. ���#�>
�#�G�<�@�E�A�2�*�C�*���@�,���(�*�9�*�' �C�#�G�3�@�>���#�>�)���(�@�>�>�*�(�G�3�@�>�½���� �2�*���*�K�*�>�G���E�G�@�@�)���#�E���#
�L�@�>�)�*�C�,�J�9�� �E�2�@�L�(�#�E�*�� �@�,�� �N�@�J�>�. �� �G�#�9�*�>�G�� �,�9�@�J�C�3�E�2�3�>�. �� �' �*�N�@�>�)�� �G�2�*
�(�9�#�E�E�C�@�@�<�½

�� �*�9�*�' �C�#�G�3�>�. �����#�9�*�>�G���� �*�N�@�>�)���G�2�*���� �9�#�E�E�C�@�@�<�¿
�� �3�E�3�G���G�@���� �3�C�3�#���� �#�9�9

�� �@�@�7���� �#�C�#�)�*�Þ���� �*�9�*�' �C�#�G�3�>�. ���G�2�*
���@�N���@�,���� �*�#�)�3�>�. �È
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�� �2�#�C�#�(�G�*�C�E���� �@�<�*���� �9�3�K�*

�� �#�9�9�@�L�*�*�>���� �#�N
�� �J�C���9�3�G�G�9�*���L�3�G�(�2�*�E�¾���. �2�@�E�G�E�¾���#�>�)
�E�J�A�*�C�2�*�C�@�*�E�� �2�#�)�� �#�� �)�*�9�3�. �2�G�,�J�9
�G�3�<�*���(�*�9�*�' �C�#�G�3�>�. ���� �#�9�9�@�L�*�*�>�È
�� �2�*�� �)�#�N�� �L�#�E�� �,�3�9�9�*�)�� �L�3�G�2
�(�@�9�@�J�C�,�J�9�� �(�@�E�G�J�<�*�E�¾�� �(�C�*�#�G�3�K�*
�(�C�#�,�G�E�¾�� �(�2�*�*�C�,�J�9�� �A�#�C�#�)�*�E�¾�� �#�>�)
�9�3�K�*�9�N�� �)�#�>�(�*�� �A�*�C�,�@�C�<�#�>�(�*�E�½
�� �2�C�@�J�. �2���G�2�*�E�*���4�@�N�,�J�9���#�(�G�3�K�3�G�3�*�E�¾
�(�2�3�9�)�C�*�>���9�*�#�C�>�*�)���G�2�*���K�#�9�J�*�E���@�,
�E�2�#�C�3�>�. �¾�� �(�@�>�,�3�)�*�>�(�*�¾�� �#�>�)
�G�@�. �*�G�2�*�C�>�*�E�E�½�� ���G�� �L�#�E�� �G�C�J�9�N�� �#
�<�#�. �3�(�#�9���(�*�9�*�' �C�#�G�3�@�>���,�3�9�9�*�)���L�3�G�2
�E�<�3�9�*�E���#�>�)���3�<�#�. �3�>�#�G�3�@�>�½

�� �J�C���	�@�J�>�)�#�G�3�@�>��� �*�#�C���E�G�J�)�*�>�G�E���A�#�C�G�3�(�3�A�#�G�*�)���3�>���G�2�*
�Ò�� �2�#�C�#�(�G�*�C�E���� �@�<�*���� �9�3�K�*�Ó���#�(�G�3�K�3�G�N�¾���' �C�3�>�. �3�>�. ���G�2�*�3�C
�,�#�K�@�J�C�3�G�*���E�G�@�C�N�' �@�@�7���(�2�#�C�#�(�G�*�C�E���G�@���9�3�,�*�½
�� �2�3�E�� �#�(�G�3�K�3�G�N�� �*�>�(�@�J�C�#�. �*�)�� �@�C�#�9�� �*�M�A�C�*�E�E�3�@�>�¾
�3�<�#�. �3�>�#�G�3�K�*���G�2�3�>�7�3�>�. �¾���#�>�)���E�*�9�,�Þ�(�@�>�,�3�)�*�>�(�*�¾���L�3�G�2
�*�<�A�2�#�E�3�E���@�>���2�@�9�3�E�G�3�(���)�*�K�*�9�@�A�<�*�>�G�½
�� �G�J�)�*�>�G�E�� �*�>�2�#�>�(�*�)�� �9�#�>�. �J�#�. �*�� �E�7�3�9�9�E�¾
�(�@�<�A�C�*�2�*�>�E�3�@�>�¾�� �#�>�)�� �(�C�*�#�G�3�K�*�� �*�M�A�C�*�E�E�3�@�>�� �L�2�3�9�*
�,�@�E�G�*�C�3�>�. ���#���9�@�K�*���,�@�C���C�*�#�)�3�>�. ���#�>�)���E�G�@�C�N�G�*�9�9�3�>�.



�� �@�*�<���� �*�(�3�G�#�G�3�@�>���� �@�<�A�*�G�3�G�3�@�>

�� �2�*�� �(�*�9�*�' �C�#�G�3�@�>�� �' �C�@�J�. �2�G�� �#�� �,�C�*�E�2�� �' �J�C�E�G�� �@�,
�*�>�*�C�. �N�� �#�(�C�@�E�E�� �G�2�*�� �(�#�<�A�J�E�� �#�E�� �(�2�3�9�)�C�*�>
�*�>�4�@�N�*�)�� �#�� �E�A�*�(�3�#�9�9�N�� �(�C�*�#�G�*�)�� �(�3�>�*�<�#
�*�M�A�*�C�3�*�>�(�*�¾���(�@�<�A�9�*�G�*���L�3�G�2���G�3�(�7�*�G�E�¾���A�@�A�(�@�C�>�¾
�#�>�)�� �*�M�(�3�G�3�>�. �� �<�@�<�*�>�G�E�� �@�,�� �)�3�E�(�@�K�*�C�N�� �@�>
�� �2�3�9�)�C�*�>�Ó�E�� �� �#�N�½�� �� �G�� �G�2�*�� �� �½� �½�� �½�� �½�� �(�C�#�(�7�*�C
�(�@�J�>�G�*�C�¾�� �G�2�*�N�� �A�C�*�A�#�C�*�)�� �B�J�3�(�7�� �L�2�@�9�*�E�@�<�*
�' �3�G�*�E���L�2�3�9�*���)�*�K�*�9�@�A�3�>�. ���,�3�>�*���<�@�G�@�C���E�7�3�9�9�E�½���� �2�*
�G�#�G�G�@�@���(�@�C�>�*�C���#�)�)�*�)���G�@���G�2�*���,�J�>�¾���#�>�)���G�2�*���)�#�N
�(�@�>�(�9�J�)�*�)���L�3�G�2���#���(�2�*�*�C�,�J�9���A�*�C�,�@�C�<�#�>�(�*���' �N
�G�2�*���G�*�#�(�2�*�C�E�½�����G���L�#�E���#���4�@�N�,�J�9���#�>�)���<�*�<�@�C�#�' �9�*
�� �2�3�9�)�C�*�>�Ó�E���� �#�N���,�@�C���@�J�C���E�G�J�)�*�>�G�E�½

�� �2�3�9�)�C�*�>�Ó�E���� �#�N

���3�G�G�9�*�� �
 �@�*�>�7�#�>�E�� �,�C�@�<�� �G�2�*�� �	�@�J�>�)�#�G�3�@�>
� �*�#�C�E���G�@�@�7���G�@���G�2�*���E�G�#�. �*���L�3�G�2���*�>�G�2�J�E�3�#�E�<
�,�@�C���G�2�*���� �@�*�<���� �*�(�3�G�#�G�3�@�>���� �@�<�A�*�G�3�G�3�@�>���@�>
�G�2�*���G�2�*�<�*���Ð�� �*�#�E�@�>�E���#�>�)���	�*�E�G�3�K�#�9�E�½�Ñ

�� �3�G�2�� �(�2�#�C�<�3�>�. �� �(�@�>�,�3�)�*�>�(�*�¾�� �G�2�*�� �N�@�J�>�.
�A�@�*�G�E�� �C�*�(�3�G�*�)�� �G�2�*�3�C�� �K�*�C�E�*�E�� �(�*�9�*�' �C�#�G�3�>�.
�G�2�*���' �*�#�J�G�N���@�,���(�2�#�>�. �3�>�. ���E�*�#�E�@�>�E���#�>�)���G�2�*
�4�@�N���@�,���K�3�' �C�#�>�G���,�*�E�G�3�K�#�9�E�½���� �2�*�3�C���*�M�A�C�*�E�E�3�K�*
�A�*�C�,�@�C�<�#�>�(�*�E�� �,�3�9�9�*�)�� �G�2�*�� �C�@�@�<�� �L�3�G�2
�E�<�3�9�*�E�¾���(�C�*�#�G�3�K�3�G�N�¾���#�>�)���L�#�C�<�G�2�½

�� �2�*�� �#�(�G�3�K�3�G�N�� �>�J�C�G�J�C�*�)�� �G�2�*�3�C�� �E�A�*�#�7�3�>�.
�E�7�3�9�9�E�¾���*�>�(�@�J�C�#�. �*�)�� �E�*�9�,�Þ�*�M�A�C�*�E�E�3�@�>�¾���#�>�)
�' �J�3�9�G�� �(�@�>�,�3�)�*�>�(�*�â �2�*�9�A�3�>�. �� �G�2�*�<�� �G�C�J�9�N
�� �2�C�3�K�*�½���	�@�C�����3�,�*�½



�� �2�*�� �� �(�2�@�@�9�� �(�#�<�*�� �#�9�3�K�*�� �L�3�G�2�� �G�2�*�� �K�3�' �C�#�>�G�� �E�A�3�C�3�G�� �@�,
�	�C�#�>�(�*�� �#�E�� �E�G�J�)�*�>�G�E�� �,�C�@�<�� �	�@�J�>�)�#�G�3�@�>�Þ�±�� �G�@�� �� �3�)�)�9�*
�� �(�2�@�@�9�� �(�*�9�*�' �C�#�G�*�)�� �� �#�E�G�3�9�9�*�� �� �#�N�� �G�2�C�@�J�. �2�� �3�<�<�*�C�E�3�K�*�¾
�2�#�>�)�E�Þ�@�>���#�(�G�3�K�3�G�3�*�E�½���� �2�*���N�@�J�>�. �*�E�G���
 �@�*�>�7�#�>�E���*�>�4�@�N�*�)
�#���	 �C�*�>�(�2���	 �@�@�)���	 �*�E�G�3�K�#�9�¾���(�C�#�,�G�*�)���,�9�#�. �E�¾���9�*�#�C�>�G���. �C�*�*�G�3�>�. �E�¾
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