
1ASKHSH 4.2LÔsh: Parousi�zontai trei trìpoi lÔsh.- O pr¸to trìpo ekmetalleÔetai gnwst� zeÔgh metasqhmatism¸n Fourier.- O deÔtero trìpo bas�zetai sthn ex�swsh an�lush kai qrhsimopoie� thn id�o-thta th ol�sjhsh.- Tèlo o tr�to trìpo br�skei to s ma x(t) qrhsimopoi¸nta mìno thn ex�swshan�lush.1. ParathroÔme ìti o metasqhmatismì Fourier d�netaijX(!)j = 8<: !e�j3!; an 0 � ! � 1�!e�j3!; an �1 � ! � 00 alli¸O par�gwnta e�j3! upodhl¸nei qronik  ol�sjhsh kat� 3 qronikè mon�de stoped�o tou qrìnou. E�nai loipìn skìpimo na upologisje� arqik� to s ma x1(t) toopo�o èqei metasqhmatismì FourierX1(!) = 8<: !; an 0 � ! � 1�!; an �1 � ! � 00 alli¸kai sth sunèqeia me th bo jeia th idiìthta th qronik  metatìpish to s max(t)ParathroÔme apì to Sq ma 4.1, ìtiX1(!) = ��!2 �� �(!)An qrhsimopoi soume gnwst� zeÔgh metasqhmatism¸n FourierF�1 h��!2 �i = sin(t)�tkai F�1 [� (!)℄ = 12� sin2(t=2)(t=2)2èqoume F�1 [X1(!)℄ = F�1 h��!2 �i� F�1 [X1(!)℄= sin(t)�t � 12� sin2(t=2)(t=2)2= sin(t)�t � 1� os(t)�t2
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Sq ma 4.1 Ta f�smata � �!2 �, �(!) kaiX1(!).kai me efarmog  th idiìthta qronik  ol�sjhsh F [x(t� t0)℄ = e�j!t0X(!)èqoume x(t) = sin(t� 3)�(t� 3) + os(t� 3)� 1�(t� 3)22. An qrhsimopoi soume thn ex�swsh an�lush to s ma pou èqei metasqhmatismì
Fourier X1(!) e�naix1(t) = 12� Z 1�1X1(!)e�j!t d!= � 12� Z 0�1 !e�j!t d! + 12� Z 10 !e�j!t d!Qrhsimopoi¸nta to aìristo olokl rwma th ekjetik  sun�rthsh eaxZ xeax dx = eax �xa � 1a2�



3ìpou x = ! kai � = �jt èqoumex1(t) = � 12� e�j!t� !�jt + 1t2�����0�1 + 12� e�j!t� !�jt + 1t2�����10= � 12� � 1t2 � ejt� 1jt + 1t2��+ 12� �e�jt� 1�jt + 1t2�� 1t2�= 12� �� 1t2 + e�jt� 1t2 � 1jt�+ ejt� 1t2 + 1jt�� 1t2 �= 12� �� 2t2 + 1t2 �ejt + e�jt�+ 1jt �ejt � e�jt��= 12� �� 2t2 + 2 os(t)t2 + 2t sin(t)�= sin(t)�t + os(t)� 1�t2me efarmog  th idiìthta qronik  ol�sjhsh F [x(t� t0)℄ = e�j!t0X(!) è-qoume x(t) = sin(t� 3)�(t� 3) + os(t� 3)� 1�(t� 3)23. Tèlo me th bo jeia mìno th ex�swsh an�lush to s ma pou èqei metasqhma-tismì Fourier X(!) e�naix(t) = 12� Z 1�1X(!)ej!t d!= 12� Z 0�1�!ej3!e�j!t d! + 12� Z 10 !ej3!e�j!t d!= 12� Z 0�1�!e�j!(t�3) d! + 12� Z 10 !e�j!(t�3) d!= 12� 1j(t� 3) Z 0�1�! de�j!(t�3) + 12� 1j(t � 3) Z 10 ! de�j!(t�3)



4 = 12� 1j(t� 3) ��!e�j!(t�3)���0�1 + Z 0�1 e�j!(t�3) d!�+ 12� 1j(t� 3) �!e�j!(t�3)���10 � Z 0�1 e�j!(t�3) d!�= 12� 1j(t� 3) �e�j(t�3) + 1j(t� 3) Z 0�1 de�j!(t�3)�+ 12� 1j(t� 3) �e�j(t�3) � 1j(t� 3) Z 0�1 de�j!(t�3)�= 12� 1j(t� 3) �e�j(t�3) + 1j(t� 3) e�j!(t�3)���0�1�+ 12� 1j(t� 3) �e�j(t�3) � 1j(t� 3) e�j!(t�3)���10�= 12� 1j(t� 3) �e�j(t�3) + 1j(t� 3) h1� ej(t�3)i�+ 12� 1j(t� 3) �e�j(t�3) � 1j(t� 3) he�j(t�3) � 1i�= 12� � 1j(t� 3) he�j(t�3) � e�j(t�3)i� 1(t� 3)2 hej(t�3) � ej(t�3)i� 1(t� 3)2 �= sin(t� 3)�(t� 3) + os(t� 3)� 1�(t� 3)2


