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22 – Signature d'une forme quadratique 
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25 – Endomorphismes 
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26 – Eléments propres 
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27 – Polynôme caractéristique 
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28 – (Ex) Sevs caractéristiques 
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♦��!')���.(����,�%��%'$�(-'!(�/'('����!')�.�∈�������χ.�5�Π������λC�αC��
S�χ.��5�;�λ
4����4�λ0�?�5��>�.�������%��% A!$>��%�-�(!*�.1�8���5�⊕�N�"��.���λC�	%�αC��
N�"��.���λC�	%�αC��-!()��>>�+ -�-�,-�A�"�A) "'-)'0.�-��	+-�-!()�-)�2+�-�>�"�.��
	+��1'-)��.(��2�-��3�%����)�++��0.����)�.4�3��-!')�%'��!(�+��>�"�2+!A-4�!M�A��0.��2+!A��-)�)"'�(�.+�'"��-.> "'�."��

♦��>>+'A�)'!(�8��!')���∈��(������(�-.>>!-��0.��∀�λ�∈��>���4�=λ=�H�
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29 – Endomorphismes diagonalisables 
���-)�.(�K��,�%��%'$�(-'!(�/'('���
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��1��>
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�+!"-�.�&��-)�%'��!(�+'-�2+�� 7�%�$!�,')��O�:�

		��1�"A'A�-		��1�"A'A�-		��1�"A'A�-		��1�"A'A�-����
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30 – (Ex) Calcul de An 
♦�� A.""�(A����(�A�+A.+���94��L4�����C.-0.&Q�A��0.&!(�%�,'(���(���(�$!()"���+!"-�+��" -.+)�)�>�"�" A.""�(A��-."�(��
♦��!$$��%��%�.1�$�)"'A�-�-'$>+�-�0.'�A!$$.)�()�8�/!"$.+��%.�2'([$���
♦����(��$�()�%��2�-����(�"�(%�%'��!(�+��+��$�)"'A��%�(-�.(���.)"��2�-���
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31 – (Ex) Etude locale des endomorphismes 

	���	���	���	���-�� ( "�+-�� ( "�+-�� ( "�+-�� ( "�+����

�!')���.(�K��,�%��%'$�(-'!(�/'('���)�.�∈�������
•��!')�1�∈����E&'()�"-�A)'!(�%�-�-�,�-)�2+�-�>�"�.�A!()�(�()�1��-)�+��>+.-�>�)')�-�,�-)�2+��A!()�(�()�1���(�+��(!)���1��
�(�/�')4��1�5���A)�;�.F�1��<�F�∈���?���!')�	�5�;���∈�K7�:�<���.��1��5�6�?�'% �+�(!(�,'%���χ.��)�π.�∈�	��
	�>!--#%��.(�.('0.��� ( "�)�."�.(')�'"�4�(!) �π1���(�(!)��0�5�%Zπ1���+!"-��14�.�1�4����4�.0�
�1����-)�.(��2�-��%���1��7�%�:�
�)�%'$��1�5�%Zπ1��
•��!')� 1�∈� ����!')� 0�5�%Zπ14� �)� 3�5� �14� ���4� .0�
�1�����!')� .&�∈����1�� '(%.')� >�"�.���+!"-���)�.&4�3�� �-)�.(��$�)"'A��
A!$>��(!(�7��/��_���	�:��)�χ.&�5���
�>�π1���(���8�π1�5�π.&�� 7�%�:�

•��.)"��% $!(-)"�)'!(�%����*+�*�����$'+)!(�� 7�)"#-�"�>'%��:�

•��(�-.>>!-��K�'(/'('��	+��1'-)��1�∈���)�+�0.��π1�5�π.��� 7�%�$!�8���5�∪�N�"�π1C��.���:�

		��(%!$!">�'-		��(%!$!">�'-		��(%!$!">�'-		��(%!$!">�'-$�-�A*A+'0.�-�!.�$!(!�#(�-$�-�A*A+'0.�-�!.�$!(!�#(�-$�-�A*A+'0.�-�!.�$!(!�#(�-$�-�A*A+'0.�-�!.�$!(!�#(�-����

•��(�%')�0.��.��-)�$!(!�#(��-'�∃�1�∈��4��1�5������(-�A��A�-4���5�;�
�.��1��<�
�∈�K7�:�?�
�(���8�.�$!(!�#(��⇔�π.�5���
�(�χ.���
•��'�.�$!(!�#(�4���.��5�K7.:�� 7�%�$!�/�A'+��:�

•��!'�()�.�$!(!�#(���)���-�,�-)�2+��>�"�.���!')�,�∈������'(%.')���+!"-�,��-)�$!(!�#(��� 7�%�$!��,�A�'% �.1�%��K7�:�:�
•��!')�.�∈������%'��!(�+'-�2+����+!"-�8�.�$!(!�#(��⇔�+��->�A)"���-)�-'$>+��� � 7�%�$!�⇔�:�

32 – (Ex) Matrices stochastiques 
�

♦��!')���∈��(������(�%')�0.�����-)�-)!A��-)'0.��-'� ;� ∀��'4�C��∈��(94�$ '�C�≥�6�
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�
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∀���∈��

�
�(�4�ρ����≤�
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♦��!')���∈��
�
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33 – Espaces préhilbertiens 
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34 – Espaces vectoriels euclidiens 
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35 – Automorphismes orthogonaux 
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36 – Ev euclidiens orientés de dimension 3 
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37 – Réduction des autoadjoints 
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38 – Quadriques d'un ev euclidien de dimension 3 
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39 – Ev préhilbertiens complexes 
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40 – Ev hermitiens 
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41 – Endomorphismes hermitiens 
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42 – Groupe unitaire 
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