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CAPITOLO -1. COSA CÕéDI NUOVO IN ÒIMMERSIONE IN

PYTHON 3Ó

�� Non • da qui chesiamoentrati?��

Ñ PinkFloyd,TheWall
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CAPITOLO 0. INSTALLARE PYTHON
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0.7.USARE LA SHELL PYTHON
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CAPITOLO 1. IL VOSTRO PRIMO PROGRAMMA PYTHON

�� Non nasconderele tue difficoltˆdietroun silenzioda santo.Hai un problema?Ottimo.Rallegrati,immergitie

investiga.��

Ñ Ven.HenepolaGunaratana
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1.2.DICHIARARE FUNZIONI
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1.6.INDENTARE IL CODICE
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1.7.1.CATTURARE GLI ERRORI DI IMPORTAZIONE
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1.8.VARIABILI NON LEGATE

���8�K�<�L�E�b�8�C�K�I�8�F�:�:�?�@�8�K�8�8�H�L�<�J�K�8�I�@�>�8�;�@�:�F�;�@�:�<�E�<�C�C�8�=�L�E�Q�@�F�E�<���-�-�/�,�5�&�*���1�"�X�0�&�7�"�L�M��

�*�2�)�1�&�-�)�"���l���_�^�`�b���&�#�����X�(�&�)�,���6�1�"�X�&�0�X�_�^�`�b�X���6�1�"�0���"�)�0�"���_�^�^�^

�(�F�E�;�@�:�?�@�8�I�8�K�<�D�8�@�C�8�M�8�I�@�8�9�@�C�<�*�2�)�1�&�-�)�"�	 �D�8�C�<�8�J�J�<�>�E�8�K�<�J�<�D�G�C�@�:�<�D�<�E�K�<�L�E�M�8�C�F�I�<���+�L�<�J�K�F�M�8�9�<�E�<�	�G�<�I�:�?�S

�*�P�K�?�F�E�M�@�G�<�I�D�<�K�K�<�;�@�=�8�I�C�F���+�L�<�C�C�F�:�?�<�*�P�K�?�F�Enon�M�@�G�<�I�D�<�K�K�<�T�=�8�I�<�I�@�=�<�I�@�D�<�E�K�F�8�L�E�8�M�8�I�@�8�9�@�C�<�8�:�L�@�E�F�E�T

�D�8�@�J�K�8�K�F�8�J�J�<�>�E�8�K�F�L�E�M�8�C�F�I�<���#�C�K�<�E�K�8�K�@�M�F�;�@�=�8�I�<�H�L�<�J�K�F�J�F�C�C�<�M�<�I�R�L�E�b�<�:�:�<�Q�@�F�E�<�;�@�K�@�G�F�����*�"���/�/�,�/ ��

�n�n�n�5

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�m�0�1�!�&�+�n�Z�B���)�&�+�"���_�B���&�+���m�*�,�!�2�)�"�n

�����*�"���/�/�,�/�D���+���*�"���Y�5�Y���&�0���+�,�1���!�"�#�&�+�"�!

�n�n�n�5���l���_

�n�n�n�5

�_

�/�E �>�@�F�I�E�F�I�@�E�>�I�8�Q�@�<�I�<�K�<�*�P�K�?�F�E�G�<�I�H�L�<�J�K�F��

��

����



1.9.OGNI COSA é SENSIBILE ALLE MAIUSCOLE
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1.10.ESEGUIRE GLI SCRIPT
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CAPITOLO 2. TIPI DI DATO NATIVI
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Ñ Michelde Montaigne
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buchi.
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2.4.7.LISTE IN UN CONTESTO LOGICO
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2.5.2.ASSEGNARE PIô DI UN VALORE ALLA VOLTA
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2.6.INSIEMI
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2.6.5.INSIEMI IN UN CONTESTO LOGICO
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2.7.DIZIONARI
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2.7.1.CREARE UN DIZIONARIO

���I�<�8�I�<�L�E�;�@�Q�@�F�E�8�I�@�F�T�=�8�:�@�C�<���&�8�J�@�E�K�8�J�J�@�T�J�@�D�@�C�<�8�>�C�@�@�E�J�@�<�D�@�	 �D�8�@�E�M�<�:�<�;�@�M�8�C�F�I�@�8�M�<�K�<�:�F�G�G�@�<�:�?�@�8�M�<�
�M�8�C�F�I�<��

�/�E�8�M�F�C�K�8�:�?�<�8�M�<�K�<�:�I�<�8�K�F�L�E�;�@�Q�@�F�E�8�I�@�F�	�G�F�K�<�K�<�I�<�:�L�G�<�I�8�I�E�<�@�M�8�C�F�I�@�8�K�K�I�8�M�<�I�J�F�C�<�C�F�I�F�:�?�@�8�M�@��

���



�n�n�n���X�!�&� �1���l���P�Y�0�"�/�3�"�/�Y�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�B���Y�!���1�������0�"�Y�D���Y�*�6�0�.�)�Y�Q��

�n�n�n���X�!�&� �1

�P�Y�0�"�/�3�"�/�Y�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�B���Y�!���1�������0�"�Y�D���Y�*�6�0�.�)�Y�Q

�n�n�n���X�!�&� �1�N�Y�0�"�/�3�"�/�Y�O ��

�Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y

�n�n�n���X�!�&� �1�N�Y�!���1�������0�"�Y�O �	

�Y�*�6�0�.�)�Y

�n�n�n���X�!�&� �1�N�Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�O �


���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�m�0�1�!�&�+�n�Z�B���)�&�+�"���_�B���&�+���m�*�,�!�2�)�"�n

���"�6���/�/�,�/�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y

���� �*�<�I�G�I�@�D�8�:�F�J�8�	�:�I�<�8�K�<�L�E�E�L�F�M�F�;�@�Q�@�F�E�8�I�@�F�:�F�E�;�L�<�<�C�<�D�<�E�K�@�<�8�J�J�<�>�E�8�K�<�C�F�8�C�C�8�M�8�I�@�8�9�@�C�<���X�!�&� �1�� �)�>�E�@

�<�C�<�D�<�E�K�F�T�L�E�8�:�F�G�G�@�8�:�?�@�8�M�<�
�M�8�C�F�I�<�	�<�C�b�@�E�K�<�I�F�@�E�J�@�<�D�<�;�@�<�C�<�D�<�E�K�@�T�I�8�:�:�?�@�L�J�F�K�I�8�G�8�I�<�E�K�<�J�@�>�I�8�=�=�<��

���� �Y�0�"�/�3�"�/�Y�T�L�E�8�:�?�@�8�M�<�	�<�@�C�J�L�F�M�8�C�F�I�<�8�J�J�F�:�@�8�K�F�	�I�@�=�<�I�@�K�F�;�8���X�!�&� �1�N�Y�0�"�/�3�"�/�Y�O�	 �T�Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y��

���� �Y�!���1�������0�"�Y�T�L�E�8�:�?�@�8�M�<�	�<�@�C�J�L�F�M�8�C�F�I�<�8�J�J�F�:�@�8�K�F�	�I�@�=�<�I�@�K�F�;�8���X�!�&� �1�N�Y�!���1�������0�"�Y�O�	 �T�Y�*�6�0�.�)�Y��

���� �*�F�K�<�K�<�F�K�K�<�E�<�I�<�@�M�8�C�F�I�@�8�K�K�I�8�M�<�I�J�F�C�<�:�?�@�8�M�@�	�D�8�E�F�E�G�F�K�<�K�<�F�K�K�<�E�<�I�<�C�<�:�?�@�8�M�@�8�K�K�I�8�M�<�I�J�F�@�M�8�C�F�I�@���+�L�@�E�;�@�	

���X�!�&� �1�N�Y�0�"�/�3�"�/�Y�O�T�Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�	 �D�8���X�!�&� �1�N�Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�O�J�F�C�C�<�M�8�L�E�b�<�:�:�<�Q�@�F�E�<

�G�<�I�:�?�S�Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�E�F�E�T�L�E�8�:�?�@�8�M�<��

2.7.2.MODIFICARE UN DIZIONARIO

�#�;�@�Q�@�F�E�8�I�@�E�F�E�?�8�E�E�F�8�C�:�L�E�C�@�D�@�K�<�G�I�<�;�<�=�@�E�@�K�F�J�L�C�C�8�G�I�F�G�I�@�8�;�@�D�<�E�J�@�F�E�<���*�F�K�<�K�<�8�>�>�@�L�E�>�<�I�<�E�L�F�M�<�:�F�G�G�@�<

�:�?�@�8�M�<�
�M�8�C�F�I�<�8�L�E�;�@�Q�@�F�E�8�I�@�F�@�E�F�>�E�@�D�F�D�<�E�K�F�	�F�G�G�L�I�<�G�F�K�<�K�<�D�F�;�@�=�@�:�8�I�<�@�C�M�8�C�F�I�<�;�@�L�E�8�:�?�@�8�M�<�<�J�@�J�K�<�E�K�<��

���F�E�K�@�E�L�8�E�;�F�;�8�C�C�b�<�J�<�D�G�@�F�G�I�<�:�<�;�<�E�K�<��

����



�n�n�n���X�!�&� �1

�P�Y�0�"�/�3�"�/�Y�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�B���Y�!���1�������0�"�Y�D���Y�*�6�0�.�)�Y�Q

�n�n�n���X�!�&� �1�N�Y�!���1�������0�"�Y�O���l���Y���)�,�$�Y��

�n�n�n���X�!�&� �1

�P�Y�0�"�/�3�"�/�Y�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�B���Y�!���1�������0�"�Y�D���Y���)�,�$�Y�Q

�n�n�n���X�!�&� �1�N�Y�2�0�"�/�Y�O���l���Y�*���/�(�Y��

�n�n�n���X�!�&� �1 �	

�P�Y�0�"�/�3�"�/�Y�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�B���Y�2�0�"�/�Y�D���Y�*���/�(�Y�B���Y�!���1�������0�"�Y�D���Y���)�,�$�Y�Q

�n�n�n���X�!�&� �1�N�Y�2�0�"�/�Y�O���l���Y�!�,�/���Y�


�n�n�n���X�!�&� �1

�P�Y�0�"�/�3�"�/�Y�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�B���Y�2�0�"�/�Y�D���Y�!�,�/���Y�B���Y�!���1�������0�"�Y�D���Y���)�,�$�Y�Q

�n�n�n���X�!�&� �1�N�Y���0�"�/�Y�O���l���Y�*���/�(�Y��

�n�n�n���X�!�&� �1

�P�Y���0�"�/�Y�D���Y�*���/�(�Y�B���Y�0�"�/�3�"�/�Y�D���Y�!���E�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�E�,�/�$�Y�B���Y�2�0�"�/�Y�D���Y�!�,�/���Y�B���Y�!���1�������0�"�Y�D���Y���)�,�$�Y�Q

���� �(�F�E�G�F�K�<�K�<�8�M�<�I�<�:�?�@�8�M�@�;�L�G�C�@�:�8�K�<�@�E�L�E�;�@�Q�@�F�E�8�I�@�F�����J�J�<�>�E�8�I�<�L�E�M�8�C�F�I�<�8�L�E�8�:�?�@�8�M�<�<�J�@�J�K�<�E�K�<�:�8�E�:�<�C�C�<�I�R�@�C

�M�<�:�:�?�@�F�M�8�C�F�I�<��

���� �*�F�K�<�K�<�8�>�>�@�L�E�>�<�I�<�E�L�F�M�<�:�F�G�G�@�<�:�?�@�8�M�<�
�M�8�C�F�I�<�@�E�F�>�E�@�D�F�D�<�E�K�F���+�L�<�J�K�8�J�@�E�K�8�J�J�@�T�@�;�<�E�K�@�:�8�8�H�L�<�C�C�8�G�<�I

�D�F�;�@�=�@�:�8�I�<�M�8�C�F�I�@�>�@�R�<�J�@�J�K�<�E�K�@��

���� �#�C�E�L�F�M�F�<�C�<�D�<�E�K�F�;�<�C�;�@�Q�@�F�E�8�I�@�F���:�?�@�8�M�<�Y�2�0�"�/�Y�	 �M�8�C�F�I�<�Y�*���/�(�Y�� �8�G�G�8�I�<�E�<�C�D�<�Q�Q�F���#�E�<�=�=�<�K�K�@�	�T�J�K�8�K�8

�J�F�C�8�D�<�E�K�<�L�E�8�:�F�@�E�:�@�;�<�E�Q�8�:�?�<�>�C�@�<�C�<�D�<�E�K�@�8�G�G�8�I�@�J�J�<�I�F�@�E�F�I�;�@�E�<�E�<�C�G�I�@�D�F�<�J�<�D�G�@�F���T�8�C�C�F�J�K�<�J�J�F�D�F�;�F�L�E�8

�:�F�@�E�:�@�;�<�E�Q�8�:�?�<�8�G�G�8�@�8�E�F�=�L�F�I�@�F�I�;�@�E�<�F�I�8��

���� ���J�J�<�>�E�8�I�<�L�E�M�8�C�F�I�<�8�L�E�8�:�?�@�8�M�<�<�J�@�J�K�<�E�K�<�E�<�C�;�@�Q�@�F�E�8�I�@�F�J�F�J�K�@�K�L�@�J�:�<�J�<�D�G�C�@�:�<�D�<�E�K�<�@�C�M�<�:�:�?�@�F�M�8�C�F�I�<�:�F�E�@�C

�E�L�F�M�F��

���� �+�L�<�J�K�F�8�J�J�<�>�E�8�D�<�E�K�F�I�<�@�E�J�<�I�@�I�R�Y�*���/�(�Y�:�F�D�<�M�8�C�F�I�<�;�<�C�C�8�:�?�@�8�M�<�Y�2�0�"�/�Y�� �(�F���!�L�8�I�;�8�K�<�9�<�E�<�C�8�:�?�@�8�M�<�_ �:�b�T

�L�E�8�� �D�8�@�L�J�:�F�C�8�@�E�Y���0�"�/�Y�� �&�<�:�?�@�8�M�@�;�@�L�E�;�@�Q�@�F�E�8�I�@�F�J�F�E�F�J�<�E�J�@�9�@�C�@�8�C�C�<�D�8�@�L�J�:�F�C�<�	�H�L�@�E�;�@�H�L�<�J�K�8�@�J�K�I�L�Q�@�F�E�<

�:�I�<�8�L�E�8�E�L�F�M�8�:�F�G�G�@�8�:�?�@�8�M�<�
�M�8�C�F�I�<�	�J�<�E�Q�8�J�F�M�I�8�J�:�I�@�M�<�I�E�<�L�E�8�<�J�@�J�K�<�E�K�<���� �M�F�@�G�F�K�I�<�9�9�<�J�<�D�9�I�8�I�<�J�@�D�@�C�<�	�D�8

�G�<�I�H�L�8�E�K�F�I�@�>�L�8�I�;�8�*�P�K�?�F�E�C�8�:�?�@�8�M�<�T�:�F�D�G�C�<�K�8�D�<�E�K�<�;�@�M�<�I�J�8��
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2.7.4.DIZIONARI IN UN CONTESTO LOGICO
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CAPITOLO 3. DESCRIZIONI

�� La nostraimmaginazione• tesaal massimo;non,comenellestoriefantastiche,per immaginarecosechein realtˆ

nonesistono,ma proprioper comprendereci˜ chedavveroesiste.��

Ñ RichardFeynman
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3.2.LAVORARE CON I FILE E LE DIRECTORY
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3.2.1.LA DIRECTORY DI LAVORO CORRENTE
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3.3.DESCRIZIONI DI LISTA
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3.5.DESCRIZIONI DI INSIEME
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3.6.LETTURE DI APPROFONDIMENTO
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CAPITOLO 4. STRINGHE

�� Te lo dicoin nomedellanostraamicizia.

Il tuo alfabetoterminadoveil mio inizia!��

Ñ Dr. Seuss,On BeyondZebra!

4.1.ALCUNE COSE NOIOSE CHE AVETE BISOGNO DI SAPERE PRIMA DI

POTERVI IMMERGERE
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4.4.2.SPECIFICHE DI FORMATO
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4.5.ALTRI METODI DI USO COMUNE PER LE STRINGHE
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4.7.POST SCRIPTUM: CODIFICA DI CARATTERI PER IL CODICE SORGENTE

PYTHON
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4.8.LETTURE DI APPROFONDIMENTO
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CAPITOLO 5. ESPRESSIONI REGOLARI

�� Alcunepersone,quandoaffrontanoun problema,pensano:ÒHocapito,user˜ le espressioniregolari.ÓOra hanno

dueproblemi.��

Ñ JamieZawinski

5.1.IMMERSIONE!
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5.2.CASO DI STUDIO: INDIRIZZI DELLE VIE
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5.3.CASO DI STUDIO: NUMERI ROMANI
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6.3.UNA LISTA DI FUNZIONI
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6.4.UNA LISTA DI PATTERN
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CAPITOLO 7. CLASSI & ITERATORI
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Ñ RudyardKipling
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7.2.DEFINIRE LE CLASSI
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7.3.ISTANZIARE LE CLASSI
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7.4.VARIABILI DI ISTANZA
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Tutti e tre i metodi di

classe�X�X�&�+�&�1�X�X,

�X�X�&�1�"�/�X�Xe �X�X�+�"�5�1�X�X

cominciano e finiscono

con una coppia di

caratteri di sottolineatura

(�X). Come mai? Non cÕ•

nulla di magico in

questo, ma di solito

indica che questi metodi

sono Òmetodi specialiÓ.

LÕunicacosa ÒspecialeÓ

dei metodi speciali • che

non vengono invocati

direttamente, ma Python

li chiama quando usate

qualche altra sintassi

sulla classeo su

unÕistanzadella classe.

Ulteriori informazioni

sui metodi speciali.

7.5.UN ITERATORE DI FIBONACCI
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CAPITOLO 8. USO AVANZATO DEGLI ITERATORI
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8.3.ELIMINARE GLI ELEMENTI RIPETUTI DA UNA SEQUENZA
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8.5.ESPRESSIONI GENERATORE
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8.6.CALCOLARE LE PERMUTAZIONIÉ IN MANIERA RITARDATA!
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8.8.UN NUOVO TIPO DI MANIPOLAZIONE DI STRINGHE
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Il modoche

Pythonhadi
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9.3.ÒFERMATI E PRENDI FUOCOÓ
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fermarsie

prendere

fuoco•

sollevare

unÕeccezione.

�n�n�n�&�*�-�,�/�1���/�,�*���+�_

�n�n�n�/�,�*���+�_�E�1�,�X�/�,�*���+�L�b�^�^�^�M

�Y���������Y

�n�n�n�/�,�*���+�_�E�1�,�X�/�,�*���+�L�c�^�^�^�M

�Y�����������Y

�n�n�n�/�,�*���+�_�E�1�,�X�/�,�*���+�L�g�^�^�^�M��

�Y�������������������Y

���� �+�L�<�J�K�F�E�F�E�T�8�J�J�F�C�L�K�8�D�<�E�K�<�:�@�W�:�?�<

�;�<�J�@�;�<�I�8�K�<�_ �H�L�<�C�C�F�E�F�E�T�E�<�D�D�<�E�F�L�E�E�L�D�<�I�F

�I�F�D�8�E�F�M�8�C�@�;�F���#�E�<�=�=�<�K�K�@�	�F�>�E�L�E�F�;�@�H�L�<�J�K�@�E�L�D�<�I�@�T

�=�L�F�I�@�;�8�C�C�b�@�E�K�<�I�M�8�C�C�F�;�<�>�C�@�@�E�>�I�<�J�J�@�8�:�:�<�K�K�8�9�@�C�@�	�D�8�C�8

�=�L�E�Q�@�F�E�<�I�<�J�K�@�K�L�@�J�:�<�:�F�D�L�E�H�L�<�L�E�=�@�E�K�F�M�8�C�F�I�<���,�<�J�K�@�K�L�@�I�<

�J�@�C�<�E�Q�@�F�J�8�D�<�E�K�<�M�8�C�F�I�@�J�9�8�>�C�@�8�K�@�Tmaaaaaaale�� �J�<�L�E

�G�I�F�>�I�8�D�D�8�;�<�M�<�=�8�C�C�@�I�<�	�T�D�F�C�K�F�D�<�>�C�@�F�:�?�<�=�8�C�C�@�J�:�8

�M�<�C�F�:�<�D�<�E�K�<�<�I�L�D�F�I�F�J�8�D�<�E�K�<���`� �<�I�D�8�K�@�<�G�I�<�E�;�@

�=�L�F�:�F�a�	�:�F�D�<�J�@�;�@�:�<�@�E�>�<�I�>�F���#�C�D�F�;�F�:�?�<�*�P�K�?�F�E�?�8�;�@

�=�<�I�D�8�I�J�@�<�G�I�<�E�;�<�I�<�=�L�F�:�F�T�J�F�C�C�<�M�8�I�<�L�E�b�<�:�:�<�Q�@�F�E�<��

�&�8�;�F�D�8�E�;�8�;�8�G�F�I�J�@�T���`���F�D�<�G�F�J�J�F�<�J�G�I�@�D�<�I�<�H�L�<�J�K�8�@�;�<�8�J�F�K�K�F�=�F�I�D�8�;�@�L�E�I�<�H�L�@�J�@�K�F�:�F�C�C�8�L�;�8�9�@�C�<���a���?�<

�E�<�;�@�K�<�;�@�H�L�<�J�K�F�	�G�<�I�:�F�D�@�E�:�@�8�I�<��

�&�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M�;�F�M�I�<�9�9�<�J�F�C�C�<�M�8�I�<�L�E�b�<�:�:�<�Q�@�F�E�<�;�@�K�@�G�F���2�1���#�����+�$�"���/�/�,�/�H�L�8�E�;�F�C�<�M�@�<�E�<

�G�8�J�J�8�K�F�L�E�@�E�K�<�I�F�G�@�Y�>�I�8�E�;�<�;�@�a�g�g�g��

���?�<�8�J�G�<�K�K�F�G�F�K�I�<�9�9�<�8�M�<�I�<�@�C�K�<�J�K��

� �)���0�0�����,���,�*���+�����!�
�+�-�2�1�L�2�+�&�1�1�"�0�1�E���"�0�1�����0�"�M�D ��

�!�"�#���1�"�0�1�X�1�,�,�X�)���/�$�"�L�0�"�)�#�M�D ��

�Y�Y�Y�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&�Y�Y�Y

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�`�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�`�E�1�,�X�/�,�*���+�B���b�^�^�^�M�	

���� ���F�D�<�E�<�C�K�<�J�K�G�I�<�:�<�;�<�E�K�<�	�:�I�<�8�K�<�L�E�8�:�C�8�J�J�<�:�?�<�<�I�<�;�@�K�8�;�8�2�+�&�1�1�"�0�1�E���"�0�1�����0�"�� �*�F�K�<�K�<�8�M�<�I�<�G�@�Y�;�@�L�E�K�<�J�K

�G�<�I�:�C�8�J�J�<���:�F�D�<�M�<�;�I�<�K�<�G�@�Y�8�M�8�E�K�@�@�E�H�L�<�J�K�F�:�8�G�@�K�F�C�F���	�D�8�@�E�H�L�<�J�K�F�:�8�J�F�?�F�J�:�<�C�K�F�;�@�:�I�<�8�I�<�L�E�8�E�L�F�M�8

������



�:�C�8�J�J�<�G�<�I�:�?�S�H�L�<�J�K�F�:�F�C�C�8�L�;�F�T�H�L�8�C�:�F�J�8�;�@�;�@�M�<�I�J�F�I�@�J�G�<�K�K�F�8�C�G�I�<�:�<�;�<�E�K�<���,�8�>�>�I�L�G�G�<�I�<�D�F�K�L�K�K�@�@�:�F�C�C�8�L�;�@

�J�L�>�C�@�@�E�>�I�<�J�J�@�M�8�C�@�;�@�@�E�L�E�8�:�C�8�J�J�<�<�K�L�K�K�@�@�:�F�C�C�8�L�;�@�J�L�>�C�@�@�E�>�I�<�J�J�@�E�F�E�M�8�C�@�;�@�@�E�L�E�b�8�C�K�I�8��

���� ���F�D�<�E�<�C�K�<�J�K�G�I�<�:�<�;�<�E�K�<�	�@�C�K�<�J�K�M�<�I�F�<�G�I�F�G�I�@�F�T�L�E�D�<�K�F�;�F�;�<�C�C�8�:�C�8�J�J�<�	�:�F�E�L�E�E�F�D�<�:�?�<�:�F�D�@�E�:�@�8�:�F�E

�1�"�0�1��

���� �&�8�:�C�8�J�J�<�2�+�&�1�1�"�0�1�E���"�0�1�����0�"�=�F�I�E�@�J�:�<�@�C�D�<�K�F�;�F���0�0�"�/�1�����&�0�"�0�L�M�	 �:�?�<�G�I�<�E�;�<�@�J�<�>�L�<�E�K�@�8�I�>�F�D�<�E�K�@���C�b�<�:�:�<�Q�@�F�E�<

�:�?�<�M�@�8�J�G�<�K�K�8�K�<�	�C�8�=�L�E�Q�@�F�E�<�:�?�<�J�K�8�K�<�:�F�C�C�8�L�;�8�E�;�F�<�>�C�@�8�I�>�F�D�<�E�K�@�:�?�<�M�F�C�<�K�<�G�8�J�J�8�I�<�8�H�L�<�C�C�8�=�L�E�Q�@�F�E�<�����-�<�C�8

�=�L�E�Q�@�F�E�<�:�?�<�J�K�8�K�<�:�F�C�C�8�L�;�8�E�;�F�G�I�<�E�;�<�G�@�Y�;�@�L�E�8�I�>�F�D�<�E�K�F�	�G�8�J�J�8�K�<�C�@�K�L�K�K�@�8�;���0�0�"�/�1�����&�0�"�0�L�M�	 �@�E�F�I�;�@�E�<�	�<�;

�<�J�J�@�M�<�I�I�8�E�E�F�G�8�J�J�8�K�@�;�@�I�<�K�K�8�D�<�E�K�<�8�C�C�8�=�L�E�Q�@�F�E�<�:�?�<�J�K�8�K�<�:�F�C�C�8�L�;�8�E�;�F����

� �8�K�<�D�F�C�K�8�8�K�K�<�E�Q�@�F�E�<�8�H�L�<�C�C�b�L�C�K�@�D�8�I�@�>�8�;�@�:�F�;�@�:�<���#�E�M�<�:�<�;�@�@�E�M�F�:�8�I�<�;�@�I�<�K�K�8�D�<�E�K�<�1�,�X�/�,�*���+�L�M�<�:�F�E�K�I�F�C�C�8�I�<

�D�8�E�L�8�C�D�<�E�K�<�:�?�<�J�F�C�C�<�M�@�L�E�8�G�8�I�K�@�:�F�C�8�I�<�<�:�:�<�Q�@�F�E�<���@�E�:�F�I�G�F�I�8�E�;�F�C�8�:�?�@�8�D�8�K�8�;�@�=�L�E�Q�@�F�E�<�@�E�L�E�9�C�F�:�:�F

�1�/�6�E�E�E�"�5� �"�-�1���	�J�K�8�K�<�L�K�@�C�@�Q�Q�8�E�;�F�@�C�D�<�K�F�;�F���0�0�"�/�1�����&�0�"�0�L�M�	 �:�?�<�?�8�@�E�:�8�G�J�L�C�8�K�F�G�<�I�E�F�@�K�L�K�K�<�H�L�<�J�K�<

�F�G�<�I�8�Q�@�F�E�@���.�L�K�K�F�H�L�<�C�C�F�:�?�<�;�F�M�<�K�<�=�8�I�<�T�;�@�I�>�C�@�H�L�8�C�@�J�F�E�F�C�b�<�:�:�<�Q�@�F�E�<�:�?�<�M�@�8�J�G�<�K�K�8�K�<

���/�,�*���+�`�E���2�1���#�����+�$�"���/�/�,�/���	�C�8�=�L�E�Q�@�F�E�<�;�8�@�E�M�F�:�8�I�<���1�,�X�/�,�*���+�L�M�� �<�>�C�@�8�I�>�F�D�<�E�K�@�:�F�E�:�L�@�@�E�M�F�:�8�I�C�8���b�^�^�^�����#�C

�D�<�K�F�;�F���0�0�"�/�1�����&�0�"�0�L�M�J�@�G�I�<�E�;�<�:�L�I�8�;�@�:�?�@�8�D�8�I�<�1�,�X�/�,�*���+�L�M�<�;�@�:�F�E�K�I�F�C�C�8�I�<�:�?�<�J�F�C�C�<�M�@

�/�,�*���+�`�E���2�1���#�����+�$�"���/�/�,�/��

�(�F�K�8�K�<�8�E�:�?�<�:�?�<�J�K�8�K�<�G�8�J�J�8�E�;�F�C�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M�J�K�<�J�J�8�:�F�D�<�L�E�8�I�>�F�D�<�E�K�F���E�F�E�C�8�J�K�8�K�<�@�E�M�F�:�8�E�;�F

�<�E�F�E�E�<�J�K�8�K�<�G�8�J�J�8�E�;�F�@�C�E�F�D�<�J�F�K�K�F�=�F�I�D�8�;�@�J�K�I�@�E�>�8���"�F �I�<�:�<�E�K�<�D�<�E�K�<�D�<�E�Q�@�F�E�8�K�F�H�L�8�E�K�b�T�:�F�D�F�;�F�:�?�<

�F�>�E�@�:�F�J�8�@�E�*�P�K�?�F�E�J�@�8�L�E�F�>�>�<�K�K�F��

�+�L�@�E�;�@�:�F�J�8�J�L�:�:�<�;�<�H�L�8�E�;�F�C�8�E�:�@�8�K�<�C�8�J�<�I�@�<�;�@�K�<�J�K�:�F�E�H�L�<�J�K�F�E�L�F�M�F�K�<�J�K��

������



�6�,�2�[�)�,� ���)�%�,�0�1�D�V�J�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�J�"�0�"�*�-�&�\�-�6�1�%�,�+�a���/�,�*���+�1�"�0�1�`�E�-�6���G�3

�1�"�0�1�X�1�,�X�/�,�*���+�X�(�+�,�4�+�X�3���)�2�"�0���L�X�X�*���&�+�X�X�E���+�,�4�+�����)�2�"�0�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���!���/�"���2�+���/�&�0�2�)�1���1�,���+�,�1�,��� �,�+���2�+���&�+�$�/�"�0�0�,���+�,�1�,���E�E�E���,�(

�1�"�0�1�X�1�,�,�X�)���/�$�"���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&���E�E�E������������ ��

�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l

�����������D���1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�/�,�*���+�1�"�0�1�`�E�-�6�Z�B���)�&�+�"���e�f�B���&�+���1�"�0�1�X�1�,�,�X�)���/�$�"

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�`�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�`�E�1�,�X�/�,�*���+�B���b�^�^�^�M

���1�1�/�&���2�1�"���/�/�,�/�D���Y�*�,�!�2�)�"�Y���,���'�"� �1���%���0���+�,�����1�1�/�&���2�1�"���Y���2�1���#�����+�$�"���/�/�,�/�Y��

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

�����+���`���1�"�0�1�0���&�+���^�E�^�^�^�0

�����
��������L�"�/�/�,�/�0�l�_�M

���� ���M�I�<�J�K�<�;�F�M�L�K�F�8�J�G�<�K�K�8�I�M�@�:�?�<�H�L�<�J�K�F�K�<�J�K�=�8�C�C�@�J�J�<���;�8�K�F�:�?�<�E�F�E�8�M�<�K�<�J�:�I�@�K�K�F�8�E�:�F�I�8�@�C�:�F�;�@�:�<�G�<�I�=�8�I�C�F

�G�8�J�J�8�I�<���D�8�] �E�F�E�T�<�J�8�K�K�8�D�<�E�K�<�`�=�8�C�C�@�K�F�a�	�9�<�E�J�U�:�b�T�J�K�8�K�F�L�E�`�<�I�I�F�I�<�a���+�L�<�J�K�8�T�L�E�8�;�@�J�K�@�E�Q�@�F�E�<�J�F�K�K�@�C�<�D�8

�@�D�G�F�I�K�8�E�K�<���/�E �K�<�J�K�;�@�L�E�@�K�R�?�8�<�=�=�<�K�K�@�M�8�D�<�E�K�<tre �M�8�C�F�I�@�;�@�I�@�K�F�I�E�F���J�L�:�:�<�J�J�F�	�=�8�C�C�@�D�<�E�K�F�<�;�<�I�I�F�I�<���-�L�:�:�<�J�J�F�	

�F�M�M�@�8�D�<�E�K�<�	�J�@�>�E�@�=�@�:�8�:�?�<�@�C�K�<�J�K�T�G�8�J�J�8�K�F�_ �@�C�:�F�;�@�:�<�?�8�=�8�K�K�F�H�L�<�C�C�F�:�?�<�M�@�8�J�G�<�K�K�8�M�8�K�<���`� �8�C�C�@�D�<�E�K�F�a�T�@�C

�I�@�J�L�C�K�8�K�F�;�<�C�K�<�J�K�G�I�<�:�<�;�<�E�K�<���=�@�E�F�8�H�L�8�E�;�F�E�F�E�8�M�<�K�<�J�:�I�@�K�K�F�@�C�:�F�;�@�:�<�G�<�I�=�8�I�C�F�G�8�J�J�8�I�<���_ �@�C�:�F�;�@�:�<�M�<�E�@�M�8

�<�J�<�>�L�@�K�F�D�8�@�C�I�@�J�L�C�K�8�K�F�E�F�E�<�I�8�H�L�<�C�C�F�:�?�<�M�@�8�J�G�<�K�K�8�M�8�K�<���`���I�I�F�I�<�a�J�@�>�E�@�=�@�:�8�:�?�<�@�C�:�F�;�@�:�<�E�F�E�T�E�<�D�D�<�E�F

�J�K�8�K�F�<�J�<�>�L�@�K�F�:�F�I�I�<�K�K�8�D�<�E�K�<��

���� �*�<�I�:�?�S�@�C�:�F�;�@�:�<�E�F�E�T�J�K�8�K�F�<�J�<�>�L�@�K�F�:�F�I�I�<�K�K�8�D�<�E�K�<�����< �C�F�;�@�:�<�C�8�K�I�8�:�:�@�8�;�<�C�C�F�J�K�8�:�B�;�@�<�J�<�:�L�Q�@�F�E�<���@�C

�D�F�;�L�C�F�:�?�<�J�K�8�K�<�:�F�C�C�8�L�;�8�E�;�F�E�F�E�@�E�:�C�L�;�<�8�C�:�L�E�8�<�:�:�<�Q�@�F�E�<�:�?�@�8�D�8�K�8���2�1���#�����+�$�"���/�/�,�/�� �,�@�:�F�I�;�8�K�<�	�8�M�<�K�<

�G�8�J�J�8�K�F�H�L�<�J�K�8�<�:�:�<�Q�@�F�E�<�8�C�D�<�K�F�;�F���0�0�"�/�1�����&�0�"�0�L�M�G�<�I�:�?�S�T�C�b�<�:�:�<�Q�@�F�E�<�:�?�<�M�F�C�<�K�<�:�?�<�C�8�=�L�E�Q�@�F�E�<�J�F�C�C�<�M�@

�H�L�8�E�;�F�I�@�:�<�M�<�L�E�@�E�>�I�<�J�J�F�=�L�F�I�@�;�8�C�C�b�@�E�K�<�I�M�8�C�C�F�:�F�E�J�<�E�K�@�K�F���'�8 �C�b�<�:�:�<�Q�@�F�E�<�E�F�E�<�J�@�J�K�<�	�H�L�@�E�;�@�C�8�:�?�@�8�D�8�K�8�8�C

�D�<�K�F�;�F���0�0�"�/�1�����&�0�"�0�L�M�=�8�C�C�@�J�:�<���#�C�D�<�K�F�;�F�E�F�E�?�8�8�M�L�K�F�C�8�G�F�J�J�@�9�@�C�@�K�R�;�@�:�F�C�C�8�L�;�8�I�<�C�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M��

�E�F�E�T�8�I�I�@�M�8�K�F�:�F�J�U�C�F�E�K�8�E�F��

�*�<�I�I�@�J�F�C�M�<�I�<�H�L�<�J�K�F�G�I�F�9�C�<�D�8�	�;�F�M�<�K�<�;�<�=�@�E�@�I�<�C�b�<�:�:�<�Q�@�F�E�<���2�1���#�����+�$�"���/�/�,�/�@�E�/�,�*���+�`�E�-�6��

������



� �)���0�0�����2�1���#�����+�$�"���/�/�,�/�L�����)�2�"���/�/�,�/�M�D��

�-���0�0 ��

���� �&�<�<�:�:�<�Q�@�F�E�@�J�F�E�F�:�C�8�J�J�@���/�E �<�I�I�F�I�<�;�@�K�@�G�F�`�=�L�F�I�@�;�8�C�C�b�@�E�K�<�I�M�8�C�C�F�a�T�L�E�K�@�G�F�;�@�<�I�I�F�I�<�J�L�@�M�8�C�F�I�@�_ �@�C�M�8�C�F�I�<

�G�8�J�J�8�K�F�:�F�D�<�8�I�>�F�D�<�E�K�F�T�=�L�F�I�@�;�8�C�J�L�F�@�E�K�<�I�M�8�C�C�F�8�:�:�<�K�K�8�9�@�C�<�����F�J�U�H�L�<�J�K�8�<�:�:�<�Q�@�F�E�<�<�I�<�;�@�K�8�;�8�C�C�b�<�:�:�<�Q�@�F�E�<

�9�L�@�C�K�
�@�E�����)�2�"���/�/�,�/�� �+�L�<�J�K�F�E�F�E�T�J�K�I�<�K�K�8�D�<�E�K�<�E�<�:�<�J�J�8�I�@�F���8�M�I�<�9�9�<�G�F�K�L�K�F�J�<�D�G�C�@�:�<�D�<�E�K�<�<�I�<�;�@�K�8�I�<�;�8�C�C�8

�:�C�8�J�J�<�9�8�J�<���5� �"�-�1�&�,�+�� �D�8�J�L�F�E�8�:�F�I�I�<�K�K�F��

���� �&�<�<�:�:�<�Q�@�F�E�@�E�F�E�=�8�E�E�F�<�=�=�<�K�K�@�M�8�D�<�E�K�<�E�@�<�E�K�<�	�D�8�8�M�<�K�<�9�@�J�F�>�E�F�;�@�8�C�D�<�E�F�L�E�8�I�@�>�8�;�@�:�F�;�@�:�<�G�<�I�:�F�J�K�I�L�@�I�<

�L�E�8�:�C�8�J�J�<���&�b�@�J�K�I�L�Q�@�F�E�<�-���0�0�E�F�E�=�8�G�I�F�G�I�@�F�E�L�C�C�8�	�D�8�T�L�E�8�I�@�>�8�;�@�:�F�;�@�:�<�*�P�K�?�F�E�<�H�L�@�E�;�@�:�F�J�K�@�K�L�@�J�:�<�L�E�8

�:�C�8�J�J�<��

�)�I�8 �C�8�E�:�@�8�K�<�E�L�F�M�8�D�<�E�K�<�C�8�J�<�I�@�<�;�@�K�<�J�K��

�6�,�2�[�)�,� ���)�%�,�0�1�D�V�J�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�J�"�0�"�*�-�&�\�-�6�1�%�,�+�a���/�,�*���+�1�"�0�1�`�E�-�6���G�3

�1�"�0�1�X�1�,�X�/�,�*���+�X�(�+�,�4�+�X�3���)�2�"�0���L�X�X�*���&�+�X�X�E���+�,�4�+�����)�2�"�0�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���!���/�"���2�+���/�&�0�2�)�1���1�,���+�,�1�,��� �,�+���2�+���&�+�$�/�"�0�0�,���+�,�1�,���E�E�E���,�(

�1�"�0�1�X�1�,�,�X�)���/�$�"���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&���E�E�E�������
� ��

�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l

�����
��D���1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�/�,�*���+�1�"�0�1�`�E�-�6�Z�B���)�&�+�"���e�f�B���&�+���1�"�0�1�X�1�,�,�X�)���/�$�"

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�`�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�`�E�1�,�X�/�,�*���+�B���b�^�^�^�M

���0�0�"�/�1�&�,�+���/�/�,�/�D�����2�1���#�����+�$�"���/�/�,�/���+�,�1���/���&�0�"�!�����6���1�,�X�/�,�*���+ ��

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

�����+���`���1�"�0�1�0���&�+���^�E�^�_�d�0

�����
��������L�#���&�)�2�/�"�0�l�_�M

������



���� �#�C�E�L�F�M�F�K�<�J�K�E�F�E�T�8�E�:�F�I�8�G�8�J�J�8�K�F�	�D�8�E�F�E�I�<�J�K�@�K�L�@�J�:�<�E�<�D�D�<�E�F�L�E�<�I�I�F�I�<���#�E�M�<�:�<�	�@�C�K�<�J�K�=�8�C�C�@�J�:�<���+�L�<�J�K�F�T

�L�E�G�8�J�J�F�8�M�8�E�K�@���-�@�>�E�@�=�@�:�8�:�?�<�C�8�:�?�@�8�D�8�K�8�8�C�D�<�K�F�;�F���0�0�"�/�1�����&�0�"�0�L�M�H�L�<�J�K�8�M�F�C�K�8�?�8�8�M�L�K�F�J�L�:�:�<�J�J�F�<�:�?�<�@�C

�=�I�8�D�<�N�F�I�B�G�<�I�@�C�:�F�C�C�8�L�;�F�;�@�L�E�@�K�R�?�8�<�=�=�<�K�K�@�M�8�D�<�E�K�<�:�F�C�C�8�L�;�8�K�F�C�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M��

���� �(�8�K�L�I�8�C�D�<�E�K�<�	�C�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M�E�F�E�?�8�J�F�C�C�<�M�8�K�F�C�b�<�:�:�<�Q�@�F�E�<���2�1���#�����+�$�"���/�/�,�/�:�?�<�8�M�<�K�<�8�G�G�<�E�8

�;�<�=�@�E�@�K�F�	�G�<�I�:�?�S�E�F�E�>�C�@�8�M�<�K�<�8�E�:�F�I�8�;�<�K�K�F�;�@�=�8�I�C�F���+�L�<�J�K�8�T�L�E�8�E�F�K�@�Q�@�8�<�:�:�<�C�C�<�E�K�<���-�@�>�E�@�=�@�:�8�:�?�<�H�L�<�J�K�F�T�L�E

�K�<�J�K�M�8�C�@�;�F�_ �=�8�C�C�@�J�:�<�G�I�@�D�8�:�?�<�J�:�I�@�M�@�8�K�<�@�C�:�F�;�@�:�<�G�<�I�=�8�I�C�F�G�8�J�J�8�I�<��

�)�I�8 �G�F�K�<�K�<�J�:�I�@�M�<�I�<�@�C�:�F�;�@�:�<�G�<�I�=�8�I�G�8�J�J�8�I�<�H�L�<�J�K�F�K�<�J�K��

�!�"�#���1�,�X�/�,�*���+�L�+�M�D

�Y�Y�Y� �,�+�3�"�/�1�"���2�+���&�+�1�"�/�,���&�+���2�+���+�2�*�"�/�,���/�,�*���+�,�Y�Y�Y

�&�#���+���n���a�g�g�g�D

�/���&�0�"�����2�1���#�����+�$�"���/�/�,�/�L�Z�+�2�*�"�/�,���#�2�,�/�&���!���)�)�Y�&�+�1�"�/�3���)�)�,���L�!�"�3�"���"�0�0�"�/�"���*�&�+�,�/�"���!�&���b�^�^�^�M�Z�M��

�/�"�0�2�)�1���l���Y�Y

�#�,�/���+�2�*�"�/���)�B���&�+�1�"�$�"�/���&�+���/�,�*���+�X�+�2�*�"�/���)�X�*���-�D

�4�%�&�)�"���+���n�l���&�+�1�"�$�"�/�D

�/�"�0�2�)�1���i�l���+�2�*�"�/���)

�+���G�l���&�+�1�"�$�"�/

�/�"�1�2�/�+���/�"�0�2�)�1

���� �+�L�<�J�K�F�T�J�<�D�G�C�@�:�<���J�<�C�b�@�E�>�I�<�J�J�F�;�8�K�F���+�� �T�G�@�Y�>�I�8�E�;�<�;�@�a�g�g�g�	 �8�C�C�F�I�8�J�F�C�C�<�M�8�L�E�b�<�:�:�<�Q�@�F�E�<�;�@�K�@�G�F

���2�1���#�����+�$�"���/�/�,�/�� �#�C�K�<�J�K�;�@�L�E�@�K�R�E�F�E�:�F�E�K�I�F�C�C�8�@�C�D�<�J�J�8�>�>�@�F�E�<�C�C�8�J�K�I�@�E�>�8�:�?�<�8�:�:�F�D�G�8�>�E�8�C�b�<�:�:�<�Q�@�F�E�<�	�J�<�9�9�<�E�<

�G�F�J�J�@�8�K�<�J�:�I�@�M�<�I�<�L�E�8�C�K�I�F�K�<�J�K�:�?�<�=�8�:�:�@�8�H�L�<�J�K�F�:�F�E�K�I�F�C�C�F���D�8�=�8�K�<�8�K�K�<�E�Q�@�F�E�<�8�@�G�I�F�9�C�<�D�@�;�@

�@�E�K�<�I�E�8�Q�@�F�E�8�C�@�Q�Q�8�Q�@�F�E�<�G�<�I�J�K�I�@�E�>�?�<�:�?�<�M�8�I�@�8�E�F�:�F�E�C�b�8�D�9�@�<�E�K�<�F�C�8�C�@�E�>�L�8�;�<�C�C�b�L�K�<�E�K�<����

�+�L�<�J�K�F�=�8�G�8�J�J�8�I�<�@�C�K�<�J�K���-�:�F�G�I�@�8�D�F�C�F��

������



�6�,�2�[�)�,� ���)�%�,�0�1�D�V�J�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�J�"�0�"�*�-�&�\�-�6�1�%�,�+�a���/�,�*���+�1�"�0�1�`�E�-�6���G�3

�1�"�0�1�X�1�,�X�/�,�*���+�X�(�+�,�4�+�X�3���)�2�"�0���L�X�X�*���&�+�X�X�E���+�,�4�+�����)�2�"�0�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���!���/�"���2�+���/�&�0�2�)�1���1�,���+�,�1�,��� �,�+���2�+���&�+�$�/�"�0�0�,���+�,�1�,���E�E�E���,�(

�1�"�0�1�X�1�,�,�X�)���/�$�"���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&���E�E�E���,�( ��

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

�����+���`���1�"�0�1�0���&�+���^�E�^�^�^�0

����

���� �/�I�I�R�����E�K�I�8�D�9�@�@�K�<�J�K�G�8�J�J�8�E�F�����8�K�F�:�?�<�8�M�<�K�<�C�8�M�F�I�8�K�F�@�K�<�I�8�K�@�M�8�D�<�E�K�<�	�J�G�F�J�K�8�E�;�F�M�@�8�M�8�E�K�@�<�@�E�;�@�<�K�I�F�K�I�8�@�K�<�J�K

�<�@�C�:�F�;�@�:�<�	�G�F�K�<�K�<�<�J�J�<�I�<�J�@�:�L�I�@�:�?�<�C�<�;�L�<�I�@�>�?�<�;�@�:�F�;�@�:�<�:�?�<�8�M�<�K�<�J�:�I�@�K�K�F�J�F�E�F�C�8�:�8�L�J�8�;�<�C�G�8�J�J�8�>�>�@�F�;�@

�H�L�<�C�K�<�J�K�;�8�C�`�=�8�C�C�@�D�<�E�K�F�a�8�C�`�J�L�:�:�<�J�J�F�a���+�L�<�J�K�F�K�@�G�F�;�@�:�F�E�=�@�;�<�E�Q�8�J�@�>�L�8�;�8�>�E�8�8�L�E�:�<�I�K�F�G�I�<�Q�Q�F�	�D�8�J�@

�I�@�G�8�>�?�<�I�R�;�8�J�F�C�8�;�L�I�8�E�K�<�C�8�M�@�K�8�;�<�C�M�F�J�K�I�F�:�F�;�@�:�<��

��

9.4.PIô FERMATE, PIô FUOCO

�#�E�J�@�<�D�<�8�C�:�F�C�C�8�L�;�F�G�<�I�E�L�D�<�I�@�K�I�F�G�G�F�>�I�8�E�;�@�	�8�M�<�K�<�8�E�:�?�<�9�@�J�F�>�E�F�;�@�:�F�C�C�8�L�;�8�I�<�E�L�D�<�I�@�:�?�<�J�F�E�F�K�I�F�G�G�F

�G�@�:�:�F�C�@�����F�D�<�8�9�9�@�8�D�F�E�F�K�8�K�F�E�<�@�E�F�J�K�I�@�I�<�H�L�@�J�@�K�@�=�L�E�Q�@�F�E�8�C�@�	 �@�E�L�D�<�I�@�I�F�D�8�E�@�E�F�E�G�F�J�J�F�E�F�<�J�G�I�@�D�<�I�<�C�F� �F�@

�E�L�D�<�I�@�E�<�>�8�K�@�M�@��

�n�n�n�&�*�-�,�/�1���/�,�*���+�`

�n�n�n�/�,�*���+�`�E�1�,�X�/�,�*���+�L�^�M

�Y�Y

�n�n�n�/�,�*���+�`�E�1�,�X�/�,�*���+�L�G�_�M

�Y�Y

Questo�E�F�E�M�8�9�<�E�<�����>�>�@�L�E�>�@�8�D�F�L�E�K�<�J�K�G�<�I�F�>�E�L�E�8�;�@�H�L�<�J�K�<�:�F�E�;�@�Q�@�F�E�@��

������



� �)���0�0�����,���,�*���+�����!�
�+�-�2�1�L�2�+�&�1�1�"�0�1�E���"�0�1�����0�"�M�D

�!�"�#���1�"�0�1�X�1�,�,�X�)���/�$�"�L�0�"�)�#�M�D

�Y�Y�Y�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&�Y�Y�Y

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�a�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�a�E�1�,�X�/�,�*���+�B���b�^�^�^�M��

�!�"�#���1�"�0�1�X�7�"�/�,�L�0�"�)�#�M�D

�Y�Y�Y�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���&�)���+�2�*�"�/�,���^�Y�Y�Y

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�a�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�a�E�1�,�X�/�,�*���+�B���^�M��

�!�"�#���1�"�0�1�X�+�"�$���1�&�3�"�L�0�"�)�#�M�D

�Y�Y�Y�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���+�"�$���1�&�3�&�Y�Y�Y

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�a�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�a�E�1�,�X�/�,�*���+�B���G�_�M�	

���� �#�C�D�<�K�F�;�F�1�"�0�1�X�1�,�,�X�)���/�$�"�L�M�E�F�E�T�:�8�D�9�@�8�K�F�I�@�J�G�<�K�K�F�8�C�G�8�J�J�F�G�I�<�:�<�;�<�E�K�<���&�F�@�E�:�C�L�;�F�H�L�@�G�<�I�D�F�J�K�I�8�I�<�;�F�M�<

�K�I�F�M�8�G�F�J�K�F�@�C�E�L�F�M�F�:�F�;�@�:�<��

���� ���:�:�F�L�E�E�L�F�M�F�K�<�J�K���@�C�D�<�K�F�;�F�1�"�0�1�X�7�"�/�,�L�M�� ���F�D�<�@�C�D�<�K�F�;�F�1�"�0�1�X�1�,�,�X�)���/�$�"�L�M�	 �;�@�:�<�8�C�D�<�K�F�;�F

���0�0�"�/�1�����&�0�"�0�L�M�;�<�=�@�E�@�K�F�@�E�2�+�&�1�1�"�0�1�E���"�0�1�����0�"�;�@�:�?�@�8�D�8�I�<�C�8�E�F�J�K�I�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M�:�F�E�L�E�G�8�I�8�D�<�K�I�F

�G�8�I�@�8� �<�;�@�M�<�I�@�=�@�:�8�I�<�:�?�<�J�F�C�C�<�M�@�C�b�<�:�:�<�Q�@�F�E�<�8�G�G�I�F�G�I�@�8�K�8�	���2�1���#�����+�$�"���/�/�,�/��

���� �#�C�D�<�K�F�;�F�1�"�0�1�X�+�"�$���1�&�3�"�L�M�T�H�L�8�J�@�@�;�<�E�K�@�:�F�	�J�<�E�F�E�:�?�S�G�8�J�J�8�G�_�8�C�C�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M�� �-�<�L�E�F�;�@�H�L�<�J�K�@

�E�L�F�M�@�K�<�J�Knon�J�F�C�C�<�M�8�L�E�b�<�:�:�<�Q�@�F�E�<�;�@�K�@�G�F���2�1���#�����+�$�"���/�/�,�/���G�<�I�:�?�S�C�8�=�L�E�Q�@�F�E�<�I�<�J�K�@�K�L�@�J�:�<�L�E�M�8�C�F�I�<�	�F

�G�<�I�:�?�S�J�F�C�C�<�M�8�H�L�8�C�:�?�<�8�C�K�I�8�<�:�:�<�Q�@�F�E�<���@�C�:�F�C�C�8�L�;�F�J�@�:�F�E�J�@�;�<�I�8�=�8�C�C�@�K�F��

�)�I�8 �M�<�I�@�=�@�:�?�@�8�D�F�:�?�<�@�K�<�J�K�=�8�C�C�@�J�:�8�E�F��

������



�6�,�2�[�)�,� ���)�%�,�0�1�D�V�J�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�J�"�0�"�*�-�&�\�-�6�1�%�,�+�a���/�,�*���+�1�"�0�1�a�E�-�6���G�3

�1�"�0�1�X�1�,�X�/�,�*���+�X�(�+�,�4�+�X�3���)�2�"�0���L�X�X�*���&�+�X�X�E���+�,�4�+�����)�2�"�0�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���!���/�"���2�+���/�&�0�2�)�1���1�,���+�,�1�,��� �,�+���2�+���&�+�$�/�"�0�0�,���+�,�1�,���E�E�E���,�(

�1�"�0�1�X�+�"�$���1�&�3�"���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���+�"�$���1�&�3�&���E�E�E�������
�

�1�"�0�1�X�1�,�,�X�)���/�$�"���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&���E�E�E���,�(

�1�"�0�1�X�7�"�/�,���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���&�)���+�2�*�"�/�,���^���E�E�E�������
�

�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l

�����
��D���1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���+�"�$���1�&�3�&

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�/�,�*���+�1�"�0�1�a�E�-�6�Z�B���)�&�+�"���f�d�B���&�+���1�"�0�1�X�+�"�$���1�&�3�"

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�a�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�a�E�1�,�X�/�,�*���+�B���G�_�M

���0�0�"�/�1�&�,�+���/�/�,�/�D�����2�1���#�����+�$�"���/�/�,�/���+�,�1���/���&�0�"�!�����6���1�,�X�/�,�*���+

�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l

�����
��D���1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���&�)���+�2�*�"�/�,���^

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�/�,�*���+�1�"�0�1�a�E�-�6�Z�B���)�&�+�"���f�`�B���&�+���1�"�0�1�X�7�"�/�,

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�a�E���2�1���#�����+�$�"���/�/�,�/�B���/�,�*���+�a�E�1�,�X�/�,�*���+�B���^�M

���0�0�"�/�1�&�,�+���/�/�,�/�D�����2�1���#�����+�$�"���/�/�,�/���+�,�1���/���&�0�"�!�����6���1�,�X�/�,�*���+

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

�����+���b���1�"�0�1�0���&�+���^�E�^�^�^�0

�����
��������L�#���&�)�2�/�"�0�l�`�M

���:�:�<�C�C�<�E�K�<�����E�K�I�8�D�9�@�@�K�<�J�K�=�8�C�C�@�J�:�F�E�F�	�:�F�D�<�<�I�8�;�8�8�J�G�<�K�K�8�I�J�@���)�I�8 �G�8�J�J�@�8�D�F�8�C�:�F�;�@�:�<�<�M�<�;�@�8�D�F�:�F�J�8

�G�F�J�J�@�8�D�F�=�8�I�<�G�<�I�=�8�I�C�@�G�8�J�J�8�I�<��

������



�!�"�#���1�,�X�/�,�*���+�L�+�M�D

�Y�Y�Y� �,�+�3�"�/�1�"���2�+���&�+�1�"�/�,���&�+���2�+���+�2�*�"�/�,���/�,�*���+�,�Y�Y�Y

�&�#���+�,�1���L�^���m���+���m���b�^�^�^�M�D ��

�/���&�0�"�����2�1���#�����+�$�"���/�/�,�/�L�Z�+�2�*�"�/�,���#�2�,�/�&���!���)�)�Y�&�+�1�"�/�3���)�)�,���L�!�"�3�"���"�0�0�"�/�"���1�/�����_���"���a�g�g�g�M�Z�M��

�/�"�0�2�)�1���l���Y�Y

�#�,�/���+�2�*�"�/���)�B���&�+�1�"�$�"�/���&�+���/�,�*���+�X�+�2�*�"�/���)�X�*���-�D

�4�%�&�)�"���+���n�l���&�+�1�"�$�"�/�D

�/�"�0�2�)�1���i�l���+�2�*�"�/���)

�+���G�l���&�+�1�"�$�"�/

�/�"�1�2�/�+���/�"�0�2�)�1

���� �+�L�<�J�K�8�T�L�E�8�:�C�8�J�J�@�:�8�J�:�F�I�:�@�8�K�F�@�8�;�@�*�P�K�?�F�E���D�F�C�K�<�G�C�@�:�@�:�F�E�=�I�F�E�K�@�8�C�C�F�J�K�<�J�J�F�K�<�D�G�F���+�L�<�J�K�F�:�F�;�@�:�<�T

�<�H�L�@�M�8�C�<�E�K�<�8�&�#�+�,�1�L�L� �̂m�+�M���+�! �L�+�m�b�^�^�^�M�M�	 �D�8�T�D�F�C�K�F�G�@�Y�=�8�:�@�C�<�;�8�C�<�>�>�<�I�<���+�L�<�J�K�8�I�@�>�8�;�@�:�F�;�@�:�<

�;�F�M�I�<�9�9�<�:�8�K�K�L�I�8�I�<�>�C�@�@�E�>�I�<�J�J�@�:�?�<�J�F�E�F�K�I�F�G�G�F�>�I�8�E�;�@�	�E�<�>�8�K�@�M�@�	�F�Q�<�I�F��

���� �-�<�:�8�D�9�@�8�K�<�C�<�M�F�J�K�I�<�:�F�E�;�@�Q�@�F�E�@�	�8�J�J�@�:�L�I�8�K�<�M�@�;�@�8�>�>�@�F�I�E�8�I�<�@�M�F�J�K�I�@�D�<�J�J�8�>�>�@�@�E�D�F�;�F�:�?�<�I�@�=�C�<�K�K�8�E�F�@

�:�8�D�9�@�8�D�<�E�K�@���#�C�=�I�8�D�<�N�F�I�B�2�+�&�1�1�"�0�1�E�F�E�J�<�E�<�:�L�I�<�I�R�	�D�8�J�8�I�<�9�9�<�;�@�=�=�@�:�@�C�<�<�=�=�<�K�K�L�8�I�<�L�E�:�F�E�K�I�F�C�C�F�D�8�E�L�8�C�<�J�<

�@�C�M�F�J�K�I�F�:�F�;�@�:�<�C�8�E�:�@�8�J�J�<�<�:�:�<�Q�@�F�E�@�E�F�E�:�F�I�I�<�K�K�8�D�<�E�K�<�;�<�J�:�I�@�K�K�<��

�*�F�K�I�<�@�=�F�I�E�@�I�M�@�L�E�b�@�E�K�<�I�8�J�<�I�@�<�;�@�<�J�<�D�G�@�E�F�E�:�F�I�I�<�C�8�K�@�G�<�I�D�F�J�K�I�8�I�M�@�:�?�<�C�8�J�:�F�I�:�@�8�K�F�@�8�;�<�@�D�F�C�K�<�G�C�@�:�@�:�F�E�=�I�F�E�K�@

�8�C�C�F�J�K�<�J�J�F�K�<�D�G�F�=�L�E�Q�@�F�E�8�	�D�8�@�E�M�<�:�<�<�J�<�>�L�@�I�W�J�<�D�G�C�@�:�<�D�<�E�K�<�@�K�<�J�K�;�@�L�E�@�K�R�<�C�F�;�@�D�F�J�K�I�<�I�W��

������



�6�,�2�[�)�,� ���)�%�,�0�1�D�V�J�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�J�"�0�"�*�-�&�\�-�6�1�%�,�+�a���/�,�*���+�1�"�0�1�a�E�-�6���G�3

�1�"�0�1�X�1�,�X�/�,�*���+�X�(�+�,�4�+�X�3���)�2�"�0���L�X�X�*���&�+�X�X�E���+�,�4�+�����)�2�"�0�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���!���/�"���2�+���/�&�0�2�)�1���1�,���+�,�1�,��� �,�+���2�+���&�+�$�/�"�0�0�,���+�,�1�,���E�E�E���,�(

�1�"�0�1�X�+�"�$���1�&�3�"���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���+�"�$���1�&�3�&���E�E�E���,�(

�1�"�0�1�X�1�,�,�X�)���/�$�"���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���+�2�*�"�/�&���$�/���+�!�&���E�E�E���,�(

�1�"�0�1�X�7�"�/�,���L�X�X�*���&�+�X�X�E���,���,�*���+�����!�
�+�-�2�1�M

�1�,�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+���&�)���+�2�*�"�/�,���^���E�E�E���,�(

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

�����+���b���1�"�0�1�0���&�+���^�E�^�_�d�0

����

��

9.5.E ANCORA UNA COSAÉ
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class NotIntegerError(ValueError): pass
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self.assertRaises(roman4.NotIntegerError, roman4.to_roman, 0.5)
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AssertionError: NotIntegerError not raised by to_roman
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9.6.UNA PIACEVOLE SIMMETRIA
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�)�I�8 �:�?�<�C�8�=�L�E�Q�@�F�E�<�#�/�,�*�X�/�,�*���+�L�M�=�L�E�Q�@�F�E�8�:�F�I�I�<�K�K�8�D�<�E�K�<�:�F�E�@�E�>�I�<�J�J�@�M�8�C�@�;�@�	�T�@�C�D�F�D�<�E�K�F�;�@�@�E�J�<�I�@�I�<

�C�b�L�C�K�@�D�F�G�<�Q�Q�F�;�<�C�G�L�Q�Q�C�<���=�8�I�C�8�=�L�E�Q�@�F�E�8�I�<�:�F�I�I�<�K�K�8�D�<�E�K�<�:�F�E�@�E�>�I�<�J�J�@�E�F�E�M�8�C�@�;�@���+�L�<�J�K�F�J�@�>�E�@�=�@�:�8�K�I�F�M�8�I�<�L�E

�D�F�;�F�G�<�I�<�J�8�D�@�E�8�I�<�L�E�8�J�K�I�@�E�>�8�<�;�<�K�<�I�D�@�E�8�I�<�J�<�T�L�E�E�L�D�<�I�F�I�F�D�8�E�F�M�8�C�@�;�F���+�L�<�J�K�8�F�G�<�I�8�Q�@�F�E�<�T

�@�E�K�I�@�E�J�<�:�8�D�<�E�K�<�G�@�Y�;�@�=�=�@�:�@�C�<�I�@�J�G�<�K�K�F�8�C�C�8�M�8�C�@�;�8�Q�@�F�E�<�;�@�@�E�>�I�<�J�J�@�E�L�D�<�I�@�:�@�:�F�D�G�@�L�K�8�E�<�C�C�8�=�L�E�Q�@�F�E�<�1�,�X�/�,�*���+�L�M�	

�D�8�8�M�<�K�<�L�E�F�J�K�I�L�D�<�E�K�F�G�F�K�<�E�K�<�8�M�F�J�K�I�8�;�@�J�G�F�J�@�Q�@�F�E�<���C�<�<�J�G�I�<�J�J�@�F�E�@�I�<�>�F�C�8�I�@�����-�<�E�F�E�8�M�<�K�<�=�8�D�@�C�@�8�I�@�K�R�:�F�E

�C�<�<�J�G�I�<�J�J�@�F�E�@�I�<�>�F�C�8�I�@�	�H�L�<�J�K�F�J�8�I�<�9�9�<�L�E�9�L�F�E�D�F�D�<�E�K�F�G�<�I�C�<�>�>�<�I�<�@�C�:�8�G�@�K�F�C�F�J�L�C�C�<�<�J�G�I�<�J�J�@�F�E�@�I�<�>�F�C�8�I�@����

���F�D�<�8�M�<�K�<�M�@�J�K�F�E�<�C���8�J�F�;�@�J�K�L�;�@�F���E�L�D�<�I�@�I�F�D�8�E�@�	 �<�J�@�J�K�F�E�F�8�C�:�L�E�<�J�<�D�G�C�@�:�@�I�<�>�F�C�<�G�<�I�:�F�J�K�I�L�@�I�<�L�E

�E�L�D�<�I�F�I�F�D�8�E�F�L�J�8�E�;�F�C�<�C�<�K�K�<�I�<���	 ���	 ���	 ��	 ���	 �� �<�
�� �,�@�M�<�;�@�8�D�F�C�<�I�<�>�F�C�<��

�[ �.�8�C�M�F�C�K�8�@�:�8�I�8�K�K�<�I�@�J�F�E�F�8�;�;�@�K�@�M�@���
 �T�_�	 �
�
 �T�`�	 �<�
�
�
 �T�a�� ���
 �T�d ���C�<�K�K�<�I�8�C�D�<�E�K�<�	� �̀c �<�_�a���	���
�
 �T�e�	 �<���
�
�
 �T�f��

�[ �#�:�8�I�8�K�K�<�I�@�;�<�C�C�<�G�F�K�<�E�Q�<�;�@�;�@�<�:�@���
�	 ���	 �� �<���� �G�F�J�J�F�E�F�<�J�J�<�I�<�I�@�G�<�K�L�K�@�=�@�E�F�8�K�I�<�M�F�C�K�<���� �b�	 �;�F�M�<�K�<�J�F�K�K�I�8�I�I�<

�;�8�C�:�8�I�8�K�K�<�I�<�;�<�C�H�L�@�E�K�L�G�C�F�G�@�Y�8�C�K�F�J�L�:�:�<�J�J�@�M�F���(�F�E�G�F�K�<�K�<�I�8�G�G�I�<�J�<�E�K�8�I�<�b �:�F�D�<�
�
�
�
 �� �@�E�M�<�:�<�	�M�8

�I�8�G�G�I�<�J�<�E�K�8�K�F�:�F�D�<�
�� ����̀_ �D�<�E�F�;�@�c�a�����#�C�E�L�D�<�I�F�b�^�T�J�:�I�@�K�K�F�:�F�D�<��� ����̀_�^�D�<�E�F�;�@�c� �̂a���	�b�_�:�F�D�<����
 �	 �b�`

�:�F�D�<����
�
 �	 �b�a�:�F�D�<����
�
�
 �	 �<�G�F�@�b�b�:�F�D�<����
�� ����̀_�^�D�<�E�F�;�@�c� �̂	 �G�F�@�_ �D�<�E�F�;�@�c�a����

�[ �.�8�C�M�F�C�K�8�@�:�8�I�8�K�K�<�I�@�J�F�E�F�]�C�b�F�G�G�F�J�K�F�;�@�8�;�;�@�K�@�M�@���'�<�K�K�<�E�;�F�:�<�I�K�@�:�8�I�8�K�K�<�I�@�G�I�@�D�8�;�@�8�C�K�I�@�	�J�F�K�K�I�8�<�K�<�;�8�C�M�8�C�F�I�<

�=�@�E�8�C�<���*�<�I�<�J�<�D�G�@�F�	�8�g�	 �;�F�M�<�K�<�J�F�K�K�I�8�I�I�<�;�8�C�:�8�I�8�K�K�<�I�<�;�<�C�C�8�G�F�K�<�E�Q�8�;�@�;�@�<�:�@�G�@�Y�8�C�K�8�J�L�:�:�<�J�J�@�M�8���f �T���
�
�
 �	 �D�8

�g �T�
�� ����̀_ �D�<�E�F�;�@�_��̂a���	�E�F�E���
�
�
�
 ���;�8�K�F�:�?�<�@�C�:�8�I�8�K�K�<�I�<�
 �E�F�E�G�L�W�<�J�J�<�I�<�I�@�G�<�K�L�K�F�H�L�8�K�K�I�F�M�F�C�K�<�����#�C

�E�L�D�<�I�F�g�^�T���� �	 �g�^� �̂T���� ��

�[ �#�:�8�I�8�K�K�<�I�@�;�<�@�H�L�@�E�K�L�G�C�@�E�F�E�G�F�J�J�F�E�F�<�J�J�<�I�<�I�@�G�<�K�L�K�@���#�C�E�L�D�<�I�F�_�^�T�J�<�D�G�I�<�I�8�G�G�I�<�J�<�E�K�8�K�F�:�F�D�<���	 �D�8�@�:�F�D�<

���� �� �#�C�E�L�D�<�I�F�_�^� �̂T�J�<�D�G�I�<���	 �D�8�@�� ��

�[ �#�E�L�D�<�I�@�I�F�D�8�E�@�M�<�E�>�F�E�F�J�<�D�G�I�<�C�<�K�K�@�;�8�J�@�E�@�J�K�I�8�8�;�<�J�K�I�8�	�:�F�J�U�C�b�F�I�;�@�E�<�;�<�@�:�8�I�8�K�K�<�I�@�?�8�D�F�C�K�8�@�D�G�F�I�K�8�E�Q�8������

�T�d�^��̂� ���� �T�L�E�E�L�D�<�I�F�:�F�D�G�C�<�K�8�D�<�E�K�<�;�@�=�=�<�I�<�E�K�<���b�^��̂	 � �̀_�^� �̂D�<�E�F�;�@�c�^��̂a�������
 �T�_�^�_�� �
�� �E�F�E�T�E�<�D�D�<�E�F�L�E

�E�L�D�<�I�F�I�F�D�8�E�F�M�8�C�@�;�F���G�<�I�:�?�S�E�F�E�G�F�K�<�K�<�J�F�K�K�I�8�I�I�<�_ �;�@�I�<�K�K�8�D�<�E�K�<�;�8�_�^��̂� �;�F�M�I�<�J�K�<�J�:�I�@�M�<�I�C�F�:�F�D�<�����
�� �	

�:�@�F�T� �̀_�^�D�<�E�F�;�@�_�^��̂	 �G�F�@�_ �D�<�E�F�;�@�_��̂a����

�+�L�@�E�;�@�	�L�E�K�<�J�K�L�K�@�C�<�J�8�I�<�9�9�<�H�L�<�C�C�F�;�@�8�J�J�@�:�L�I�8�I�J�@�:�?�<�C�8�=�L�E�Q�@�F�E�<�#�/�,�*�X�/�,�*���+�L�M�=�8�C�C�@�J�:�8�H�L�8�E�;�F�C�<�G�8�J�J�8�K�<�L�E�8

�J�K�I�@�E�>�8�:�F�E�:�@�=�I�<�I�@�G�<�K�L�K�<�K�I�F�G�G�<�M�F�C�K�<���+�L�8�E�K�<�J�@�8�E�F�`�K�I�F�G�G�<�a�;�@�G�<�E�;�<�;�8�C�C�8�:�@�=�I�8��

�����



� �)���0�0�����/�,�*���,�*���+�����!�
�+�-�2�1�L�2�+�&�1�1�"�0�1�E���"�0�1�����0�"�M�D

�!�"�#���1�"�0�1�X�1�,�,�X�*���+�6�X�/�"�-�"���1�"�!�X�+�2�*�"�/���)�0�L�0�"�)�#�M�D

�Y�Y�Y�#�/�,�*�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+��� �&�#�/�"���/�&�-�"�1�2�1�"���1�/�,�-�-�"���3�,�)�1�"�Y�Y�Y

�#�,�/���0���&�+���L�Y���������Y�B���Y�����Y�B���Y���������Y�B���Y���Y�B���Y���������Y�B���Y�����Y�B���Y�
�
�
�
�Y�M�D

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�d�E�
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�B���/�,�*���+�d�E�#�/�,�*�X�/�,�*���+�B���0�M

�/�E �8�C�K�I�F�K�<�J�K�L�K�@�C�<�J�8�I�<�9�9�<�H�L�<�C�C�F�;�@�:�F�E�K�I�F�C�C�8�I�<�:�?�<�:�<�I�K�@�G�8�K�K�<�I�E�E�F�E�M�<�E�>�8�E�F�I�@�G�<�K�L�K�@���*�<�I�<�J�<�D�G�@�F�	�
�� �T�g�	

�D�8�
���
�� �E�F�E�T�D�8�@�M�8�C�@�;�F��

�!�"�#���1�"�0�1�X�/�"�-�"���1�"�!�X�-���&�/�0�L�0�"�)�#�M�D

�Y�Y�Y�#�/�,�*�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+��� �,�-�-�&�"���!�&��� �&�#�/�"���/�&�-�"�1�2�1�"�Y�Y�Y

�#�,�/���0���&�+���L�Y���������Y�B���Y���������Y�B���Y���������Y�B���Y�������Y�B���Y�
���
���Y�B���Y�
���
���Y�M�D

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�d�E�
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�B���/�,�*���+�d�E�#�/�,�*�X�/�,�*���+�B���0�M

�/�E �K�<�I�Q�F�K�<�J�K�G�F�K�I�<�9�9�<�:�F�E�K�I�F�C�C�8�I�<�:�?�<�C�<�:�@�=�I�<�8�G�G�8�@�8�E�F�E�<�C�C�b�F�I�;�@�E�<�:�F�I�I�<�K�K�F�	�;�8�C�M�8�C�F�I�<�G�@�Y�8�C�K�F�8�H�L�<�C�C�F�G�@�Y

�9�8�J�J�F���*�<�I�<�J�<�D�G�@�F�	��� �T�_�c��̂	 �D�8��� �E�F�E�T�D�8�@�M�8�C�@�;�F�G�<�I�:�?�S�C�8�:�@�=�I�8�G�<�I�c�^�E�F�E�G�L�W�D�8�@�K�I�F�M�8�I�J�@�G�I�@�D�8�;�<�C�C�8

�:�@�=�I�8�G�<�I�_�^��̂� �+�L�<�J�K�F�K�<�J�K�@�E�:�C�L�;�<�L�E�@�E�J�@�<�D�<�;�@�8�E�K�<�:�<�;�<�E�K�@�E�F�E�M�8�C�@�;�@�J�:�<�C�K�@�8�:�8�J�F���
 �G�I�@�D�8�;�@���	 �� �G�I�@�D�8�;�@

���	 �<�:�F�J�U�M�@�8��

�!�"�#���1�"�0�1�X�*���)�#�,�/�*�"�!�X���+�1�"� �"�!�"�+�1�0�L�0�"�)�#�M�D

�Y�Y�Y�#�/�,�*�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+�����+�1�"� �"�!�"�+�1�&���*���)�#�,�/�*���1�&�Y�Y�Y

�#�,�/���0���&�+���L�Y�
�
���������Y�B���Y�����Y�B���Y�������Y�B���Y�������Y�B���Y�
���
���Y�B

�Y���������Y�B���Y�������Y�B���Y�
���
�Y�B���Y����Y�B���Y����Y�B���Y����Y�M�D

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�d�E�
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�B���/�,�*���+�d�E�#�/�,�*�X�/�,�*���+�B���0�M

�)�>�E�L�E�F�;�@�H�L�<�J�K�@�K�<�J�K�=�8�8�=�=�@�;�8�D�<�E�K�F�J�L�C�=�8�K�K�F�:�?�<�C�8�=�L�E�Q�@�F�E�<�#�/�,�*�X�/�,�*���+�L�M�J�F�C�C�<�M�@�L�E�8�E�L�F�M�8�<�:�:�<�Q�@�F�E�<�	

�
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�	 �:�?�<�E�F�E�8�9�9�@�8�D�F�8�E�:�F�I�8�;�<�=�@�E�@�K�F��

�]���/�,�*���+�d�E�-�6

� �)���0�0���
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�L�����)�2�"���/�/�,�/�M�D���-���0�0

�.�L�K�K�@�<�K�I�<�H�L�<�J�K�@�K�<�J�K�;�F�M�I�<�9�9�<�I�F�=�8�C�C�@�I�<�;�8�K�F�:�?�<�8�K�K�L�8�C�D�<�E�K�<�C�8�=�L�E�Q�@�F�E�<�#�/�,�*�X�/�,�*���+�L�M�E�F�E�<�=�=�<�K�K�L�8�8�C�:�L�E

�:�F�E�K�I�F�C�C�F�;�@�M�8�C�@�;�@�K�R�����-�<�E�F�E�=�8�C�C�@�J�:�F�E�F�8�;�<�J�J�F�	�8�C�C�F�I�8�:�F�J�8�;�@�8�M�F�C�F�J�K�8�E�E�F�:�F�C�C�8�L�;�8�E�;�F����

������



�6�,�2�[�)�,� ���)�%�,�0�1�D�V�J�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�J�"�0�"�*�-�&�\�-�6�1�%�,�+�a���/�,�*���+�1�"�0�1�d�E�-�6

�������E�E�E�E�E�E�E

�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l

�����
��D���1�"�0�1�X�*���)�#�,�/�*�"�!�X���+�1�"� �"�!�"�+�1�0���L�X�X�*���&�+�X�X�E���/�,�*���,�*���+�����!�
�+�-�2�1�M

�#�/�,�*�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+�����+�1�"� �"�!�"�+�1�&���*���)�#�,�/�*���1�&

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�/�,�*���+�1�"�0�1�d�E�-�6�Z�B���)�&�+�"���_�_�a�B���&�+���1�"�0�1�X�*���)�#�,�/�*�"�!�X���+�1�"� �"�!�"�+�1�0

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�d�E�
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�B���/�,�*���+�d�E�#�/�,�*�X�/�,�*���+�B���0�M

���0�0�"�/�1�&�,�+���/�/�,�/�D���
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/���+�,�1���/���&�0�"�!�����6���#�/�,�*�X�/�,�*���+

�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l

�����
��D���1�"�0�1�X�/�"�-�"���1�"�!�X�-���&�/�0���L�X�X�*���&�+�X�X�E���/�,�*���,�*���+�����!�
�+�-�2�1�M

�#�/�,�*�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+��� �,�-�-�&�"���!�&��� �&�#�/�"���/�&�-�"�1�2�1�"

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�/�,�*���+�1�"�0�1�d�E�-�6�Z�B���)�&�+�"���_�^�e�B���&�+���1�"�0�1�X�/�"�-�"���1�"�!�X�-���&�/�0

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�d�E�
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�B���/�,�*���+�d�E�#�/�,�*�X�/�,�*���+�B���0�M

���0�0�"�/�1�&�,�+���/�/�,�/�D���
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/���+�,�1���/���&�0�"�!�����6���#�/�,�*�X�/�,�*���+

�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l

�����
��D���1�"�0�1�X�1�,�,�X�*���+�6�X�/�"�-�"���1�"�!�X�+�2�*�"�/���)�0���L�X�X�*���&�+�X�X�E���/�,�*���,�*���+�����!�
�+�-�2�1�M

�#�/�,�*�X�/�,�*���+���!�,�3�/�"�����"���#���)�)�&�/�"��� �,�+��� �&�#�/�"���/�&�-�"�1�2�1�"���1�/�,�-�-�"���3�,�)�1�"

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

���/��� �"����� �(���L�*�,�0�1���/�"� �"�+�1��� ���)�)���)���0�1�M�D

���&�)�"���Z�/�,�*���+�1�"�0�1�d�E�-�6�Z�B���)�&�+�"���_�^�`�B���&�+���1�"�0�1�X�1�,�,�X�*���+�6�X�/�"�-�"���1�"�!�X�+�2�*�"�/���)�0

�0�"�)�#�E���0�0�"�/�1�����&�0�"�0�L�/�,�*���+�d�E�
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/�B���/�,�*���+�d�E�#�/�,�*�X�/�,�*���+�B���0�M

���0�0�"�/�1�&�,�+���/�/�,�/�D���
�+�3���)�&�!���,�*���+���2�*�"�/���)���/�/�,�/���+�,�1���/���&�0�"�!�����6���#�/�,�*�X�/�,�*���+

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

�����+���_�^���1�"�0�1�0���&�+���^�E�^�c�f�0

�����
��������L�#���&�)�2�/�"�0�l�a�M

������



�'�F�C�K�F�9�<�E�<���)�I�8 �K�L�K�K�F�H�L�<�C�C�F�:�?�<�;�F�9�9�@�8�D�F�=�8�I�<�T�8�>�>�@�L�E�>�<�I�<�C�b�<�J�G�I�<�J�J�@�F�E�<�I�<�>�F�C�8�I�<�G�<�I�M�<�I�@�=�@�:�8�I�<�@�E�L�D�<�I�@

�I�F�D�8�E�@�M�8�C�@�;�@�8�C�C�8�=�L�E�Q�@�F�E�<�#�/�,�*�X�/�,�*���+�L�M��

�/�,�*���+�X�+�2�*�"�/���)�X�-���1�1�"�/�+���l���/�"�E� �,�*�-�&�)�"�L�Y�Y�Y

�U���������������������������������������]���&�+�&�7�&�,���!�"�)�)�����0�1�/�&�+�$��

���P�^�B�a�Q�����������������������������]���*�&�$�)�&���&�����G���!�����^�������a����

�L�����K�����K���I���P�^�B�a�Q�M���������]��� �"�+�1�&�+���&�����G���g�^�^���L�����M�B���b�^�^���L�����M�B���^�G�a�^�^���L�!�����^�������a�����M�B

�]���������������������������,���c�^�^�G�f�^�^���L���B���0�"�$�2�&�1�����!�����^���#�&�+�,�������a�����M

�L�����K����K��I���P�^�B�a�Q�M���������]���!�"� �&�+�"���G���g�^���L�����M�B���b�^���L����M�B���^�G�a�^���L�!�����^�������a�����M�B

�]���������������������,���c�^�G�f�^���L��B���0�"�$�2�&�1�����!�����^���#�&�+�,�������a�����M

�L�
���K�
���K���I�
�P�^�B�a�Q�M���������]���2�+�&�1�8���G���g���L�
���M�B���b���L�
���M�B���^�G�a���L�!�����^�������a���
�M�B

�]�������������������,���c�G�f���L���B���0�"�$�2�&�1�����!�����^���#�&�+�,�������a���
�M

�\���������������������������������������]���#�&�+�"���!�"�)�)�����0�1�/�&�+�$��

�Y�Y�Y�B���/�"�E���������������M

�!�"�#���#�/�,�*�X�/�,�*���+�L�0�M�D

�Y�Y�Y� �,�+�3�"�/�1�"���2�+���+�2�*�"�/�,���/�,�*���+�,���&�+���2�+���&�+�1�"�/�,�Y�Y�Y

if not roman_numeral_pattern.search(s):

raise InvalidRomanNumeralError('Numero romano non valido: {0}'.format(s))

�/�"�0�2�)�1���l���^

�&�+�!�"�5���l���^

�#�,�/���+�2�*�"�/���)�B���&�+�1�"�$�"�/���&�+���/�,�*���+�X�+�2�*�"�/���)�X�*���-�D

�4�%�&�)�"���0�N�&�+�!�"�5���D���&�+�!�"�5���i���)�"�+�L�+�2�*�"�/���)�M�O���l�l���+�2�*�"�/���)�D

�/�"�0�2�)�1���i�l���&�+�1�"�$�"�/

�&�+�!�"�5���i�l���)�"�+�L�+�2�*�"�/���)�M

�/�"�1�2�/�+���/�"�0�2�)�1

�� �I�@�<�J�<�>�L�@�I�<�@�K�<�J�K�]

������



�6�,�2�[�)�,� ���)�%�,�0�1�D�V�J�!�&�3�"�&�+�1�,�-�6�1�%�,�+�a�J�"�0�"�*�-�&�\�-�6�1�%�,�+�a���/�,�*���+�1�"�0�1�e�E�-�6

�E�E�E�E�E�E�E�E�E�E

�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G

�����+���_�^���1�"�0�1�0���&�+���^�E�^�d�d�0

����

�� �@�C�G�I�<�D�@�F�8�E�K�@�:�C�@�D�8�O�;�<�C�C�b�8�E�E�F�M�8�]�8�C�C�8�G�8�I�F�C�8� �̀��� �a�	�:�?�<�M�@�<�E�<�J�K�8�D�G�8�K�8�;�8�C�D�F�;�L�C�F�2�+�&�1�1�"�0�1�H�L�8�E�;�F�K�L�K�K�@�@

�K�<�J�K�G�8�J�J�8�E�F��

������



CAPITOLO 10.REFACTORING

�� Dopoaversuonatounaquantitˆ immensadi notee ancoraaltrenote,• la semplicit ĉheemergecomelÕautentico

sigillodellÕarte.��

Ñ FrŽdŽricChopin
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CAPITOLO 11.FILE
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11.1.IMMERSIONE!
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11.2.1.LA CODIFICA DI CARATTERE SOLLEVA LA SUA RIPUGNANTE TESTA
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11.3.SCRIVERE SUI FILE DI TESTO
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11.3.1.LA CODIFICA DI CARATTERE, ANCORA UNA VOLTA
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11.4.FILE BINARI
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11.5.OGGETTI STREAM PER SORGENTI DIVERSE DAI FILE
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11.6.I CANALI STANDARD DI INGRESSO, USCITA ED ERRORE
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11.6.1.REDIRIGERE IL CANALE STANDARD DI USCITA
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http://docs.python.org/py3k/tutorial/inputoutput.html#reading-and-writing-files
http://docs.python.org/3.1/library/io.html
http://docs.python.org/3.1/library/stdtypes.html#file-objects
http://docs.python.org/3.1/library/stdtypes.html#context-manager-types
http://docs.python.org/3.1/library/sys.html#sys.stdout
http://en.wikipedia.org/wiki/Filesystem_in_Userspace


CAPITOLO 12.XML

�� SottolÕarcontatodi Aristecmo,Draconestabil“le sueleggi.��

Ñ Aristotele

12.1.IMMERSIONE!

P�<�I�C�8�D�8�>�>�@�F�I�G�8�I�K�<�	�@�:�8�G�@�K�F�C�@�;�@�H�L�<�J�K�F�C�@�9�I�F�J�F�E�F�J�K�8�K�@�:�F�J�K�I�L�@�K�@�8�K�K�F�I�E�F�8�C�:�F�;�@�:�<�;�@�L�E�G�I�F�>�I�8�D�D�8�;�@

�<�J�<�D�G�@�F���'�8 � 2 � ' �&�E�F�E�?�8�8�:�?�<�=�8�I�<�:�F�E�@�C�:�F�;�@�:�<���?�8�8�:�?�<�=�8�I�<�:�F�E�@�;�8�K�@���/�E�F�;�<�>�C�@�L�J�@�G�@�Y�:�F�D�L�E�@�;�@� 2 � ' �&

�T�@�C�`�J�P�E�;�@�:�8�K�@�F�E�=�<�<�;�a�:�?�<�<�C�<�E�:�8�>�C�@�L�C�K�@�D�@�8�I�K�@�:�F�C�@�;�@�L�E�9�C�F�>�	�L�E�=�F�I�L�D�	�F�L�E�8�C�K�I�F�J�@�K�F�N�<�9�=�I�<�H�L�<�E�K�<�D�<�E�K�<

�8�>�>�@�F�I�E�8�K�F���&�8�D�8�>�>�@�F�I�G�8�I�K�<�;�<�@�J�F�=�K�N�8�I�<�G�@�Y�G�F�G�F�C�8�I�@�G�<�I�C�8�>�<�J�K�@�F�E�<�;�@�:�F�E�K�<�E�L�K�@�N�<�9�T�@�E�>�I�8�;�F�;�@

�G�I�F�;�L�I�I�<�L�E�=�<�<�;�<�8�>�>�@�F�I�E�8�I�C�F�F�>�E�@�M�F�C�K�8�:�?�<�M�<�E�>�F�E�F�G�L�9�9�C�@�:�8�K�@�E�L�F�M�@�D�<�J�J�8�>�>�@�	�;�@�J�:�L�J�J�@�F�E�@�	�F�8�I�K�@�:�F�C�@��

�*�F�K�<�K�<�J�<�>�L�@�I�<�L�E�J�@�E�>�F�C�F�9�C�F�>�`�8�9�9�F�E�8�E�;�F�M�@�a�8�C�J�L�F�=�<�<�;�	�<�G�F�K�<�K�<�J�<�>�L�@�I�<�G�@�Y�;�@�L�E�9�C�F�>�8�C�C�8�M�F�C�K�8

�L�K�@�C�@�Q�Q�8�E�;�F�L�E� �̀8�>�>�I�<�>�8�K�F�I�<�;�@�=�<�<�;�a�;�<�;�@�:�8�K�F�:�F�D�<�!�F�F�>�C�<�,�<�8�;�<�I��

�+�L�@�;�@�J�<�>�L�@�K�F�	�;�L�E�H�L�<�	�K�I�F�M�8�K�<�@�C�;�F�:�L�D�<�E�K�F� 2 � ' �&�:�?�<�:�F�E�K�@�<�E�<�@�;�8�K�@�:�F�E�:�L�@�C�8�M�F�I�<�I�<�D�F�@�E�H�L�<�J�K�F�:�8�G�@�K�F�C�F��

�c �L�E�=�<�<�;�_ �E�<�C�C�F�J�G�<�:�@�=�@�:�F�	�L�E�J�P�E�;�@�:�8�K�@�F�E�=�<�<�;�@�E�=�F�I�D�8�K�F���K�F�D��

������

http://www.perseus.tufts.edu/cgi-bin/ptext?doc=Perseus:text:1999.01.0046;query=chapter%3D%235;layout=;loc=3.1
http://en.wikipedia.org/wiki/List_of_feed_aggregators
http://www.google.com/reader/
http://atompub.org/rfc4287.html


�m�I�5�*�)���3�"�/�0�&�,�+�l�Y�_�E�^�Y���"�+� �,�!�&�+�$�l�Y�2�1�#�G�f�Y�I�n

�m�#�"�"�!���5�*�)�+�0�l�Y�%�1�1�-�D�J�J�4�4�4�E�4�a�E�,�/�$�J�`�^�^�c�J���1�,�*�Y���5�*�)�D�)���+�$�l�Y�&�1�Y�n

�m�1�&�1�)�"�n�!�&�3�"���&�+�1�,���*���/�(�m�J�1�&�1�)�"�n

�m�0�2���1�&�1�)�"�n���1�1�2���)�*�"�+�1�"���1�/�����2�+�����!�&�-�"�+�!�"�+�7�����"���)�Y���)�1�/���m�J�0�2���1�&�1�)�"�n

�m�&�!�n�1���$�D�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�B�`�^�^�_�G�^�e�G�`�g�D�J�m�J�&�!�n

�m�2�-�!���1�"�!�n�`�^�^�g�G�^�a�G�`�e���`�_�D�c�d�D�^�e���m�J�2�-�!���1�"�!�n

�m�)�&�+�(���/�"�)�l�Y���)�1�"�/�+���1�"�Y���1�6�-�"�l�Y�1�"�5�1�J�%�1�*�)�Y���%�/�"�#�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�J�Y�J�n

�m�)�&�+�(���/�"�)�l�Y�0�"�)�#�Y���1�6�-�"�l�Y���-�-�)�&� ���1�&�,�+�J���1�,�*�i�5�*�)�Y���%�/�"�#�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�J�#�"�"�!�J�Y�J�n

�m�"�+�1�/�6�n

�m���2�1�%�,�/�n

�m�+���*�"�n�����/�(�m�J�+���*�"�n

�m�2�/�&�n�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�J�m�J�2�/�&�n

�m�J���2�1�%�,�/�n

�m�1�&�1�)�"�n�
�*�*�"�/�0�&�,�+�"���+�"�)�)�����0�1�,�/�&���B���"�!�&�7�&�,�+�"���`�^�^�g�m�J�1�&�1�)�"�n

�m�)�&�+�(���/�"�)�l�Y���)�1�"�/�+���1�"�Y���1�6�-�"�l�Y�1�"�5�1�J�%�1�*�)�Y

�%�/�"�#�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�J���/� �%�&�3�"�0�J�`�^�^�g�J�^�a�J�`�e�J�!�&�3�"�G�&�+�1�,�G�%�&�0�1�,�/�6�G�`�^�^�g�G�"�!�&�1�&�,�+�Y�J�n

�m�&�!�n�1���$�D�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�B�`�^�^�g�G�^�a�G�`�e�D�J���/� �%�&�3�"�0�J�`�^�^�g�^�a�`�e�_�e�`�^�b�`�m�J�&�!�n

�m�2�-�!���1�"�!�n�`�^�^�g�G�^�a�G�`�e���`�_�D�c�d�D�^�e���m�J�2�-�!���1�"�!�n

�m�-�2���)�&�0�%�"�!�n�`�^�^�g�G�^�a�G�`�e���_�e�D�`�^�D�b�`���m�J�-�2���)�&�0�%�"�!�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�!�&�3�"�&�+�1�,�-�6�1�%�,�+�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�!�,� ���,�,�(�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�%�1�*�)�Y�J�n

�m�0�2�*�*���/�6���1�6�-�"�l�Y�%�1�*�)�Y�n���"�1�1�"�/�"���2�+���&�+�1�"�/�,��� ���-�&�1�,�)�,���&�+���2�+�����0�,�)�����-���$�&�+��

�0�"�*���/�����"� � �"�0�0�&�3�,�B���*����� �,�+�0�&�!�"�/���1�"���.�2�"�0�1�,���?���*�-�C�*�!���0�%�C���#�&�+�,�/�����&�)���*�&�,

� ���-�&�1�,�)�,���-�&�>���)�2�+�$�,���"�.�2�&�3���/�/�"�����"�������e�c���-���$�&�+�"���0�1���*�-���1�"�B���"���0�&��� ���/�&� ��

�&�+���*�"�+�,���!�&���c���0�"� �,�+�!�&�?���*�-�C�%�"�)�)�&�-�C�����2���2�+����� �,�+�+�"�0�0�&�,�+�"���&�+

�!�&���)�G�2�-�E�m�J�0�2�*�*���/�6�n

�m�J�"�+�1�/�6�n

�m�"�+�1�/�6�n

�m���2�1�%�,�/�n

�m�+���*�"�n�����/�(�m�J�+���*�"�n

�m�2�/�&�n�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�J�m�J�2�/�&�n

�m�J���2�1�%�,�/�n

�m�1�&�1�)�"�n��Y��� � �"�0�0�&���&�)�&�1�8���9���2�+�����-���!�/�,�+�����&�+�#�)�"�0�0�&���&�)�"�m�J�1�&�1�)�"�n

����



�m�)�&�+�(���/�"�)�l�Y���)�1�"�/�+���1�"�Y���1�6�-�"�l�Y�1�"�5�1�J�%�1�*�)�Y

�%�/�"�#�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�J���/� �%�&�3�"�0�J�`�^�^�g�J�^�a�J�`�_�J��� � �"�0�0�&���&�)�&�1�6�G�&�0�G���G�%���/�0�%�G�*�&�0�1�/�"�0�0�Y�J�n

�m�&�!�n�1���$�D�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�B�`�^�^�g�G�^�a�G�`�_�D�J���/� �%�&�3�"�0�J�`�^�^�g�^�a�`�_�`�^�^�g�`�f�m�J�&�!�n

�m�2�-�!���1�"�!�n�`�^�^�g�G�^�a�G�`�`���^�_�D�^�c�D�a�e���m�J�2�-�!���1�"�!�n

�m�-�2���)�&�0�%�"�!�n�`�^�^�g�G�^�a�G�`�_���`�^�D�^�g�D�`�f���m�J�-�2���)�&�0�%�"�!�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y��� � �"�0�0�&���&�)�&�1�6�Y�J�n

�m�0�2�*�*���/�6���1�6�-�"�l�Y�%�1�*�)�Y�n��Y�,�/�1�,�!�,�0�0�&�����!�"�)�)�Y��� � �"�0�0�&���&�)�&�1�8���+�,�+���-�"�/�*�"�1�1�"����

�+�"�0�0�2�+�,���!�&���*�"�1�1�"�/�"���&�+���!�&�0� �2�0�0�&�,�+�"���&�)���3���)�,�/�"���!�&��� ���/���1�1�"�/�&�0�1�&� �%�"��� �%�"

�0�,�+�,���/���/���*�"�+�1�"���2�1�&�)�&���"���/���/���*�"�+�1�"���2�0���1�"�E�m�J�0�2�*�*���/�6�n

�m�J�"�+�1�/�6�n

�m�"�+�1�/�6�n

�m���2�1�%�,�/�n

�m�+���*�"�n�����/�(�m�J�+���*�"�n

�m�J���2�1�%�,�/�n

�m�1�&�1�)�"�n���+�����&�+�1�/�,�!�2�7�&�,�+�"���$�/���!�2���)�"�����)�)����� �,�!�&�#�&� �����3�&�!�"�,�B���-���/�1�"���_�D���&���#�,�/�*���1�&���!�"�&��� �,�+�1�"�+�&�1�,�/�&�m�J�1�&�1�)�"�n

�m�)�&�+�(���/�"�)�l�Y���)�1�"�/�+���1�"�Y���1�6�-�"�l�Y�1�"�5�1�J�%�1�*�)�Y

�%�/�"�#�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�J���/� �%�&�3�"�0�J�`�^�^�f�J�_�`�J�_�f�J�$�&�3�"�G�-���/�1�G�_�G� �,�+�1���&�+�"�/�G�#�,�/�*���1�0�Y�J�n

�m�&�!�n�1���$�D�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�B�`�^�^�f�G�_�`�G�_�f�D�J���/� �%�&�3�"�0�J�`�^�^�f�_�`�_�f�_�c�c�b�`�`�m�J�&�!�n

�m�2�-�!���1�"�!�n�`�^�^�g�G�^�_�G�_�_���_�g�D�a�g�D�`�`���m�J�2�-�!���1�"�!�n

�m�-�2���)�&�0�%�"�!�n�`�^�^�f�G�_�`�G�_�f���_�c�D�c�b�D�`�`���m�J�-�2���)�&�0�%�"�!�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y���0�#�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y���3�&�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�"�+� �,�!�&�+�$�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�#�)�3�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y���
�����Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�*�-�b�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�,�$�$�Y�J�n

�m� ���1�"�$�,�/�6���0� �%�"�*�"�l�Y�%�1�1�-�D�J�J�!�&�3�"�&�+�1�,�*���/�(�E�,�/�$�Y���1�"�/�*�l�Y�3�&�!�"�,�Y�J�n

�m�0�2�*�*���/�6���1�6�-�"�l�Y�%�1�*�)�Y�n���)�)�����#�&�+�"���.�2�"�0�1�"���+�,�1�"���!�&�3�"�+�1�"�/���+�+�,���-���/�1�"���!�&

�2�+�����-�/�"�0�"�+�1���7�&�,�+�"���0�2�)�)�����1�"� �+�,�)�,�$�&�����!�"�)�)����� �,�!�&�#�&� �����3�&�!�"�,�E�m�J�0�2�*�*���/�6�n

�m�J�"�+�1�/�6�n

�m�J�#�"�"�!�n

�����



��

12.2.UN CORSO ACCELERATO DI XML IN 5 MINUTI

�-�<�:�F�E�F�J�:�<�K�<�>�@�R� 2 � ' �&�	 �G�F�K�<�K�<�J�8�C�K�8�I�<�H�L�<�J�K�8�J�<�Q�@�F�E�<��

� 2 � ' �&�T�L�E�D�F�;�F�>�<�E�<�I�8�C�@�Q�Q�8�K�F�;�@�;�<�J�:�I�@�M�<�I�<�J�K�I�L�K�K�L�I�<�;�8�K�@�>�<�I�8�I�:�?�@�:�?�<���/�E documento� 2 � ' �&�:�F�E�K�@�<�E�<�L�E�F�F

�G�@�Yelementi�:�?�<�J�F�E�F�;�<�C�@�D�@�K�8�K�@�;�8tag di aperturae chiusura�� �+�L�<�J�K�F�T�L�E�;�F�:�L�D�<�E�K�F� 2 � ' �&�:�F�D�G�C�<�K�F���8�E�:�?�<

�J�<�E�F�@�F�J�F����

�m�#�,�,�n ��

�m�J�#�,�,�n��

���� �+�L�<�J�K�F�T�@�Ctag di apertura�;�<�C�C�b�<�C�<�D�<�E�K�F�#�,�,��

���� �+�L�<�J�K�F�T�@�C�:�F�I�I�@�J�G�F�E�;�<�E�K�<tag di chiusura�;�<�C�C�b�<�C�<�D�<�E�K�F�#�,�,�� ���C�C�F�J�K�<�J�J�F�D�F�;�F�@�E�:�L�@�J�@�9�@�C�8�E�:�@�8�E�F�C�<

�G�8�I�<�E�K�<�J�@�E�<�C�C�8�J�:�I�@�K�K�L�I�8�	�@�E�D�8�K�<�D�8�K�@�:�8�	�F�@�E�G�I�F�>�I�8�D�D�8�Q�@�F�E�<�	�F�>�E�@�K�8�>�;�@�8�G�<�I�K�L�I�8�;�<�M�<�<�J�J�<�I�<terminato�;�8

�L�E�:�F�I�I�@�J�G�F�E�;�<�E�K�<�K�8�>�;�@�:�?�@�L�J�L�I�8��

�!�C�@�<�C�<�D�<�E�K�@�G�F�J�J�F�E�F�<�J�J�<�I�<annidati�J�<�E�Q�8�8�C�:�L�E�C�@�D�@�K�<�;�@�G�I�F�=�F�E�;�@�K�R���/�E �<�C�<�D�<�E�K�F�����/ �8�C�C�b�@�E�K�<�I�E�F�;�@�L�E

�<�C�<�D�<�E�K�F�#�,�, �J�@�;�<�=�@�E�@�J�:�<�:�F�D�<�L�Esottoelemento�F�L�E�<�C�<�D�<�E�K�Ffiglio�;�@�#�,�,��

�m�#�,�,�n

<bar></bar>

�m�J�#�,�,�n

�#�C�G�I�@�D�F�<�C�<�D�<�E�K�F�;�@�F�>�E�@�;�F�:�L�D�<�E�K�F� 2 � ' �&�J�@�:�?�@�8�D�8elementoradice�� �/�E �;�F�:�L�D�<�E�K�F� 2 � ' �&�G�L�W�8�M�<�I�<�L�E�J�F�C�F

�<�C�<�D�<�E�K�F�I�8�;�@�:�<���#�C�;�F�:�L�D�<�E�K�F�:�?�<�J�<�>�L�<non • un documento XML �G�<�I�:�?�S�G�F�J�J�@�<�;�<�;�L�<�<�C�<�D�<�E�K�@�I�8�;�@�:�<��

�m�#�,�,�n�m�J�#�,�,�n

�m�����/�n�m�J�����/�n

�!�C�@�<�C�<�D�<�E�K�@�G�F�J�J�F�E�F�<�J�J�<�I�<�;�F�K�8�K�@�;�@attributi�	 �:�?�<�J�F�E�F�:�F�G�G�@�<�E�F�D�<�
�M�8�C�F�I�<���!�C�@�8�K�K�I�@�9�L�K�@�J�F�E�F�<�C�<�E�:�8�K�@

�8�C�C�b�@�E�K�<�I�E�F�;�<�C�K�8�>�;�@�8�G�<�I�K�L�I�8�;�@�L�E�<�C�<�D�<�E�K�F�<�J�<�G�8�I�8�K�@�;�8�J�G�8�Q�@�9�@�8�E�:�?�@���#nomidegliattributi�E�F�E�G�F�J�J�F�E�F

�����



�<�J�J�<�I�<�I�@�G�<�K�L�K�@�E�<�C�C�b�8�D�9�@�K�F�;�@�L�E�F�J�K�<�J�J�F�<�C�<�D�<�E�K�F���#valoridegliattributi�;�<�M�F�E�F�<�J�J�<�I�<�I�8�:�:�?�@�L�J�@�K�I�8�8�G�@�:�@�F

�M�@�I�>�F�C�<�K�K�<��

�m�#�,�,lang='en' �n ��

�m�����/���&�!�l�5�*�)�G�Y�-���-���6���4�%�&�-�Y�nlang="fr" �n�m�J�����/�n��

�m�J�#�,�,�n

���� �&�b�<�C�<�D�<�E�K�F�#�,�, �G�F�J�J�@�<�;�<�L�E�8�K�K�I�@�9�L�K�F�:�?�@�8�D�8�K�F�)���+�$�� �#�C�M�8�C�F�I�<�;�<�C�J�L�F�8�K�K�I�@�9�L�K�F�)���+�$�T�"�+��

���� �&�b�<�C�<�D�<�E�K�F�����/ �G�F�J�J�@�<�;�<�;�L�<�8�K�K�I�@�9�L�K�@�:�?�@�8�D�8�K�@�&�! �<�)���+�$�� �#�C�M�8�C�F�I�<�;�<�C�J�L�F�8�K�K�I�@�9�L�K�F�)���+�$�T�#�/�� �+�L�<�J�K�F�E�F�E

�:�I�<�8�:�F�E�=�C�@�K�K�@�@�E�8�C�:�L�E�D�F�;�F�:�F�E�C�b�<�C�<�D�<�E�K�F�#�,�,�� �)�>�E�@�<�C�<�D�<�E�K�F�G�F�J�J�@�<�;�<�@�C�G�I�F�G�I�@�F�@�E�J�@�<�D�<�;�@�8�K�K�I�@�9�L�K�@��

�(�<�C�:�8�J�F�L�E�<�C�<�D�<�E�K�F�J�@�8�;�F�K�8�K�F�;�@�G�@�Y�;�@�L�E�8�K�K�I�@�9�L�K�F�	�C�b�F�I�;�@�E�<�;�<�>�C�@�8�K�K�I�@�9�L�K�@�E�F�E�T�J�@�>�E�@�=�@�:�8�K�@�M�F���!�C�@�8�K�K�I�@�9�L�K�@

�;�@�L�E�<�C�<�D�<�E�K�F�=�F�I�D�8�E�F�L�E�@�E�J�@�<�D�<�E�F�E�F�I�;�@�E�8�K�F�;�@�:�?�@�8�M�@�<�M�8�C�F�I�@�	�G�I�F�G�I�@�F�:�F�D�<�L�E�;�@�Q�@�F�E�8�I�@�F�*�P�K�?�F�E���(�F�E

�:�b�T�8�C�:�L�E�C�@�D�@�K�<�J�L�C�E�L�D�<�I�F�;�<�>�C�@�8�K�K�I�@�9�L�K�@�:�?�<�G�F�K�<�K�<�;�<�=�@�E�@�I�<�G�<�I�F�>�E�@�<�C�<�D�<�E�K�F��

�!�C�@�<�C�<�D�<�E�K�@�G�F�J�J�F�E�F�@�E�:�C�L�;�<�I�<contenutotestuale��

�m�#�,�,���)���+�$�l�Y�"�+�Y�n

�m�����/���)���+�$�l�Y�#�/�Y�nPapayaWhip�m�J�����/�n

�m�J�#�,�,�n

�!�C�@�<�C�<�D�<�E�K�@�:�?�<�E�F�E�:�F�E�K�<�E�>�F�E�F�K�<�J�K�F�<�E�F�E�?�8�E�E�F�=�@�>�C�@�J�@�;�@�:�F�E�Fvuoti��

�m�#�,�,�n�m�J�#�,�,�n

�!�C�@�<�C�<�D�<�E�K�@�M�L�F�K�@�J�@�G�F�J�J�F�E�F�J�:�I�@�M�<�I�<�@�E�D�8�E�@�<�I�8�8�9�9�I�<�M�@�8�K�8���#�E�J�<�I�<�E�;�F�L�E�:�8�I�8�K�K�<�I�<�J �E�<�C�K�8�>�;�@�8�G�<�I�K�L�I�8�	

�G�F�K�<�K�<�F�D�<�K�K�<�I�<�:�F�D�G�C�<�K�8�D�<�E�K�<�@�C�K�8�>�;�@�:�?�@�L�J�L�I�8���#�C�;�F�:�L�D�<�E�K�F� 2 � ' �&�E�<�C�C�b�<�J�<�D�G�@�F�G�I�<�:�<�;�<�E�K�<�G�F�K�I�<�9�9�<

�8�E�:�?�<�<�J�J�<�I�<�J�:�I�@�K�K�F�@�E�H�L�<�J�K�F�D�F�;�F��

�m�#�,�,/ �n

���F�J�U�:�F�D�<�C�<�=�L�E�Q�@�F�E�@�*�P�K�?�F�E�G�F�J�J�F�E�F�<�J�J�<�I�<�;�@�:�?�@�8�I�8�K�<�@�Emoduli�;�@�=�=�<�I�<�E�K�@�	�>�C�@�<�C�<�D�<�E�K�@� 2 � ' �&�G�F�J�J�F�E�F�<�J�J�<�I�<

�;�@�:�?�@�8�I�8�K�@�@�Espazidi nomi�;�@�=�=�<�I�<�E�K�@�����@�J�F�C�@�K�F�	�>�C�@�J�G�8�Q�@�;�@�E�F�D�@�J�F�E�F�@�;�<�E�K�@�=�@�:�8�K�@�;�8�L�E�/�,�&���*�F�K�<�K�<�L�J�8�I�<�L�E�8

�����



�;�@�:�?�@�8�I�8�Q�@�F�E�<�5�*�)�+�0�G�<�I�;�<�=�@�E�@�I�<�L�E�Fspaziodi nomipredefinito�� �/�E�8�;�@�:�?�@�8�I�8�Q�@�F�E�<�;�@�J�G�8�Q�@�F�;�@�E�F�D�@�?�8�L�E

�8�J�G�<�K�K�F�J�@�D�@�C�<�8�L�E�8�K�K�I�@�9�L�K�F�	�D�8�M�@�<�E�<�@�D�G�@�<�>�8�K�8�:�F�E�L�E�F�J�:�F�G�F�;�@�=�=�<�I�<�E�K�<��

�m�#�"�"�!xmlns='http://www.w3.org/2005/Atom' �n ��

�m�1�&�1�)�"�n�!�&�3�"���&�+�1�,���*���/�(�m�J�1�&�1�)�"�n ��

�m�J�#�"�"�!�n

���� �&�b�<�C�<�D�<�E�K�F�#�"�"�! �T�E�<�C�C�F�J�G�8�Q�@�F�;�@�E�F�D�@�%�1�1�-�D�J�J�4�4�4�E�4�a�E�,�/�$�J�`�^�^�c�J���1�,�*��

���� ���E�:�?�<�C�b�<�C�<�D�<�E�K�F�1�&�1�)�"�J�@�K�I�F�M�8�E�<�C�C�F�J�G�8�Q�@�F�;�@�E�F�D�@�%�1�1�-�D�J�J�4�4�4�E�4�a�E�,�/�$�J�`�^�^�c�J���1�,�*�� �&�8�;�@�:�?�@�8�I�8�Q�@�F�E�<�;�<�C�C�F

�J�G�8�Q�@�F�;�@�E�F�D�@�?�8�<�=�=�<�K�K�F�J�L�C�C�b�<�C�<�D�<�E�K�F�:�?�<�C�8�:�F�E�K�@�<�E�<�<�J�L�K�L�K�K�@�@�J�L�F�@�<�C�<�D�<�E�K�@�=�@�>�C�@��

�*�F�K�<�K�<�8�E�:�?�<�L�J�8�I�<�L�E�8�;�@�:�?�@�8�I�8�Q�@�F�E�<�5�*�)�+�0�D�-�/�"�#�&�0�0�,�G�<�I�;�<�=�@�E�@�I�<�L�E�F�J�G�8�Q�@�F�;�@�E�F�D�@�<�8�J�J�F�:�@�8�I�C�F�8�L�E

prefisso�� ���F�G�F�;�@�:�?�S�F�>�E�@�<�C�<�D�<�E�K�F�@�E�H�L�<�C�C�F�J�G�8�Q�@�F�;�@�E�F�D�@�;�F�M�I�R�<�J�J�<�I�<�<�J�G�C�@�:�@�K�8�D�<�E�K�<�;�@�:�?�@�8�I�8�K�F�:�F�E�@�C

�G�I�<�=�@�J�J�F��

�m���1�,�*�D�#�"�"�!xmlns:atom='http://www.w3.org/2005/Atom' �n ��

�m���1�,�*�D�1�&�1�)�"�n�!�&�3�"���&�+�1�,���*���/�(�m�J���1�,�*�D�1�&�1�)�"�n ��

�m�J���1�,�*�D�#�"�"�!�n

���� �&�b�<�C�<�D�<�E�K�F�#�"�"�! �T�E�<�C�C�F�J�G�8�Q�@�F�;�@�E�F�D�@�%�1�1�-�D�J�J�4�4�4�E�4�a�E�,�/�$�J�`�^�^�c�J���1�,�*��

���� ���E�:�?�<�C�b�<�C�<�D�<�E�K�F�1�&�1�)�"�J�@�K�I�F�M�8�E�<�C�C�F�J�G�8�Q�@�F�;�@�E�F�D�@�%�1�1�-�D�J�J�4�4�4�E�4�a�E�,�/�$�J�`�^�^�c�J���1�,�*��

�/�E �H�L�8�C�J�@�8�J�@�I�@�:�F�E�F�J�:�@�K�F�I�<� 2 � ' �&�:�F�E�J�@�;�<�I�8identici�@�;�L�<�;�F�:�L�D�<�E�K�@� 2 � ' �&�G�I�<�:�<�;�<�E�K�@���-�G�8�Q�@�F�;�@�E�F�D�@�� �E�F�D�<

�;�<�C�C�b�<�C�<�D�<�E�K�F�� �@�;�<�E�K�@�K�R� 2 � ' �&�� �#�G�I�<�=�@�J�J�@�<�J�@�J�K�F�E�F�J�F�C�8�D�<�E�K�<�G�<�I�=�8�I�<�I�@�=�<�I�@�D�<�E�K�F�8�>�C�@�J�G�8�Q�@�;�@�E�F�D�@�	�:�F�J�U

�C�b�<�=�=�<�K�K�@�M�F�E�F�D�<�;�<�C�G�I�<�=�@�J�J�F�����1�,�*�� �T�@�I�I�@�C�<�M�8�E�K�<���!�C�@�J�G�8�Q�@�;�@�E�F�D�@�:�F�I�I�@�J�G�F�E�;�F�E�F�	�@�E�F�D�@�;�<�>�C�@�<�C�<�D�<�E�K�@

�:�F�I�I�@�J�G�F�E�;�F�E�F�	�>�C�@�8�K�K�I�@�9�L�K�@���F�@�C�=�8�K�K�F�:�?�<�J�@�8�E�F�8�J�J�<�E�K�@���:�F�I�I�@�J�G�F�E�;�F�E�F�<�@�C�:�F�E�K�<�E�L�K�F�K�<�J�K�L�8�C�<�;�@�F�>�E�@

�<�C�<�D�<�E�K�F�:�F�I�I�@�J�G�F�E�;�<�	�H�L�@�E�;�@�@�;�F�:�L�D�<�E�K�@� 2 � ' �&�J�F�E�F�L�>�L�8�C�@��

�#�E�=�@�E�<�	�@�;�F�:�L�D�<�E�K�@� 2 � ' �&�G�F�J�J�F�E�F�:�F�E�K�<�E�K�<�I�<�@�E�=�F�I�D�8�Q�@�F�E�@�J�L�C�C�8�:�F�;�@�=�@�:�8�;�@�:�8�I�8�K�K�<�I�<�E�<�C�C�8�G�I�@�D�8�I�@�>�8�	�G�I�@�D�8

�;�<�C�C�b�<�C�<�D�<�E�K�F�I�8�;�@�:�<�����-�<�J�@�<�K�<�:�L�I�@�F�J�@�;�@�J�8�G�<�I�<�:�F�D�<�=�8�L�E�;�F�:�L�D�<�E�K�F�8�:�F�E�K�<�E�<�I�<�@�E�=�F�I�D�8�Q�@�F�E�@�:�?�<�T

�E�<�:�<�J�J�8�I�@�F�:�F�E�F�J�:�<�I�<�G�I�@�D�8�;�@�G�F�K�<�I�C�F�C�<�>�>�<�I�<�	�C�8�-�<�Q�@�F�E�<� �;�<�C�C�8�J�G�<�:�@�=�@�:�8� 2 � ' �&�;�<�J�:�I�@�M�<�@�E�;�<�K�K�8�>�C�@�F�:�F�D�<

�I�@�J�F�C�M�<�I�<�H�L�<�J�K�F���F�D�D�8��������

�m�I�5�*�)���3�"�/�0�&�,�+�l�Y�_�E�^�Yencoding='utf-8' �I�n

�����

http://www.w3.org/TR/REC-xml/#sec-guessing-no-ext-info


�� �F�I�8�:�F�E�F�J�:�<�K�<�H�L�<�C�K�8�E�K�F�;�@� 2 � ' �&�:�?�<�M�@�9�8�J�K�8�G�<�I�<�J�J�<�I�<�G�<�I�@�:�F�C�F�J�@��

��

12.3.LA STRUTTURA DI UN FEED ATOM
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12.6.PROSEGUIRE CON LXML
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12.9.LETTURE DI APPROFONDIMENTO
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