
Before	Topic	3	–	
symmetries,	formulas	and	more



….Just	FT	in	continuous	time	for	simplicity…

In	these	slides,	We	will	consider	just	the	
Fourier	Transform	in	continuous	time,	for	the	
sake	of	simplicity	(avoiding	to	repeat	the	same	
concept	or	formula	several	times).	However,	all	
the	formulas	can	be	extended	to	the	other	kind	
of	Fourier	transformations	and/or	series.



EVEN	and	ODD	FUNCTIONS



EVEN	and	ODD	FUNCTIONS

fe(t) =
1
2

[f(t) + f(�t)]

<latexit sha1_base64="Zf39DT7hqEmPHP6gWBifobUHq+o=">AAACE3icbVDLSgNBEJz1bXxFPXoZDEJUDLshohdF8OJRwSRCdgmzk55kyOyDmV4hLPkHL/6KFw+KePXizb9xEnPwVdBQVHXT3RWmShp03Q9nanpmdm5+YbGwtLyyulZc32iYJNMc6jxRib4JmQElY6ijRAU3qQYWhQqaYf985DdvQRuZxNc4SCGIWDeWQnKGVmoX90Qbyrh74gvNeO4N8+rQVyCwJay6L8oHuEt9Lbs9DNrFkl txx6B/iTchJTLBZbv47ncSnkUQI1fMmJbnphjkTKPkCoYFPzOQMt5nXWhZGrMITJCPfxrSHat0qEi0rRjpWP0+kbPImEEU2s6IYc/89kbif14rQ3Ec5DJOM4SYfy0SmaKY0FFAtCM1cFQDSxjX0t5KeY/ZdNDGWLAheL9f/ksa1YpXqxxe1Upnp5M4FsgW2SZl4pEjckYuyCWpE07uyAN5Is/OvfPovDivX61TzmRmk/yA8/YJwIKc0Q==</latexit>

fo(t) =
1
2

[f(t)� f(�t)]

<latexit sha1_base64="TfQLm+A2Hf7btywfSSzdqdYccQA=">AAACE3icbVDJSgNBEO1xjXGLevTSGIRESJgJEb0oAS8eI5gFMkPo6XQnTXoWumuEMOQfvPgrXjwo4tWLN//GznLQxAcFj/eqqKrnx1JosO1va2V1bX1jM7OV3d7Z3dvPHRw2dZQoyho0kpFq+0QzKULWAAGStWPFSOBL1vKHNxO/9cCUFlF4D6OYeQHph4ILSsBI3dwZ70YFKF65XBGaOuO0MnYl49DhRi3xQgmK2FWiPwCvm8vbZXsKvEycOcmjOerd3Jfbi2gSsBCoJFp3HDsGLyUKBJVsnHUTzWJCh6TPOoaGJGDaS6c/jfGpUXqYR8pUCHiq/p5ISaD1KPBNZ0BgoBe9ifif10mAX3qpCOMEWEhni3giMUR4EhDuCcUoyJEhhCphbsV0QEw6YGLMmhCcxZeXSbNSdqrl87tqvnY9jyODjtEJKiAHXaAaukV11EAUPaJn9IrerCfrxXq3PmatK9Z85gj9gfX5A9RSnN0=</latexit>

f(t) = fe(t) + fo(t)

<latexit sha1_base64="BhA3wkKqUP3pupXkTBGvzlMaY3w=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxCRSgzUtGNUHTjsoJ9QDsMmTTThmYyQ5IRy9BfceNCEbf+iDv/xvSBaOuBcA/n3Mu9OUHCmdKO82XlVlbX1jfym4Wt7Z3dPXu/2FRxKgltkJjHsh1gRTkTtKGZ5rSdSIqjgNNWMLyZ+K0HKhWLxb0eJdSLcF+wkBGsjeTbxbCsT65Cn5pyGvqxKb5dcirOFOiHuIukBHPUffuz24tJGlGhCcdKdVwn0V6GpWaE03GhmyqaYDLEfdoxVOCIKi+b3j5Gx0bpoTCW5gmNpurviQxHSo2iwHRGWA/UojcR//M6qQ4vvYyJJNVUkNmiMOVIx2gSBOoxSYnmI0MwkczcisgAS0y0iatgQlj68jJpnlXcauX8rlqqXc/jyMMhHEEZXLiAGtxCHRpA4BGe4AVerbH1bL1Z77PWnDWfOYA/sD6+AZ6ikuM=</latexit>



EVEN	and	ODD	FUNCTIONS

We	omits	the	
factor	1/2

We	omits	the	
factor	1/2



VERY	IMPORTANT	THEOREM

Z 1

�1
fe(t)fo(t)dt = 0

<latexit sha1_base64="UP1rY7pfufWzq7nl7aX2YSifhy8=">AAACEXicbVDLSgMxFM3UV62vUZdugkWoC8uMVHQjFN24rGAf0NYhk2ba0ExmSO4IZegvuPFX3LhQxK07d/6NaTsLbT2Q3MM595Lc48eCa3Ccbyu3tLyyupZfL2xsbm3v2Lt7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+8HriNx+Y0jySdzCKWTckfckDTgkYybNLHS7BS09MCWA0vk8zEnisBMeBF5kb9+DS8eyiU3amwIvEzUgRZah59lenF9EkZBKoIFq3XSeGbkoUcCrYuNBJNIsJHZI+axsqSch0N51uNMZHRunhIFLmSMBT9fdESkKtR6FvOkMCAz3vTcT/vHYCwUU35TJOgEk6eyhIBIYIT+LBPa4YBTEyhFDFzV8xHRBFKJgQCyYEd37lRdI4LbuV8tltpVi9yuLIowN0iErIReeoim5QDdURRY/oGb2iN+vJerHerY9Za87KZvbRH1ifPwtvnR0=</latexit>



Proof
We	change	“t”	for	“x”….it	is	just	a	“label”!

Just	splitting	in	two	
parts:



Proof
We	change	“t”	for	“x”….it	is	just	a	“label”!

Proved	!!!



RECALL:	
	in	general,	everything	is	complex	

f(t) = a(t) + jb(t) 2 C
fe(t) = ae(t) + jbe(t) 2 C
fo(t) = ao(t) + jbo(t) 2 C
F (!) = Rf (!) + jIf (!) 2 C

<latexit sha1_base64="OljLQkwLmLEQ1De9UVNrjObu3IM="></latexit>

All	real	
functions

All	real	
functions



Alternative	formula	for	FT	and	
considerations

f(t) = a(t) + jb(t) 2 C

<latexit sha1_base64="NMMMYGSej9s1T3ELRTE4siFM52k="></latexit>

f(t) = fe(t) + fo(t) 2 C

<latexit sha1_base64="MllPuArprnPkT1Iwl3DEW7bI0Tk="></latexit>

fe(t) = ae(t) + jbe(t) 2 C
fo(t) = ao(t) + jbo(t) 2 C

<latexit sha1_base64="BUApaS6L5mEwCQjLGEUywVP7Qgc="></latexit>

F (!) =
Z 1

�1
f(t)e�j!tdt

=
Z 1

�1
f(t) cos(j!t)dt� j

Z 1

�1
fo(t) sin(j!t)dt

<latexit sha1_base64="J8bmLzb9nAyjFmEKhJ+K71Ipqek=">AAAEcnicnVNdb9MwFPWaACN8dSBeQAJD1anTaJWgIXgpmjQJwdtAdJvUdJHjOp27JI7iG6Qqyju/jzd+BS/8AJw4G6zpGMJS4pN7z/G99yj2k5BLsO3vay3DvHb9xvpN69btO3fvtTfuH0iRpZSNqAhFeuQTyUIesxFwCNlRkjIS+SE79E/3yvzhF5ZKLuLPsEjYJCKzmAecElAhb6P1tRv0YGtI1Gt7jn21YZfH2I0InPh+vl dgSzMCj5WcwBMrOZtYE4ZE89RZFVhmuq7mCs0VZ9xVp2ruu54rIjYjW8NPXnCGlebD769mOyoAXt5XWwCL4jivge6xnmEKQ9s6P31zeIkGl+Njdpz355qKoVDasrsrNC4VsncuKgta/Tm+VFJ7IHl8UVT58C991oY3qm5fVbKh0Nb/tVm2ulmr+58jeu2OPbCrhZvAqUEH1Wvfa39zp4JmEYuBhkTKsWMnMMlJCpyGrLDcTLKE0FMyY2MFYxIxOcmrK1PgropMcSBS9cSAq+ifipxEUi4iXzHL30ou58rgqtw4g+DNJOdxkgGLqS4UZCEGgcv7h6c8ZRTChQKEplz1iukJSQkFdUstZYKzPHITHLwcODuDVx93OrtvazvW0WP0HPWQg16jXfQe7aMRoq0fxkPjifHU+Gk+Mp+ZtXettVrzAF1Y5otfMhRmwQ==</latexit>



Alternative	formula	for	FT	and	
considerations

F (!) =
Z 1

�1
fe(t) cos(j!t)dt +

Z 1

�1
fo(t) cos(j!t)dt

� j

Z 1

�1
fe(t) sin(j!t)dt� j

Z 1

�1
fo(t) sin(j!t)dt

<latexit sha1_base64="sCrLPJvWmzmdzVJGjcPtrTZE31w="></latexit>

0

0

F (!) =
Z 1

�1
fe(t) cos(j!t)dt� j

Z 1

�1
fo(t) sin(j!t)dt

<latexit sha1_base64="aSSQSxZBssK+HbVXhkohYkn1hdo="></latexit>



Alternative	formula	for	FT	and	
considerations

F (!) =
Z 1

�1
fe(t) cos(j!t)dt� j

Z 1

�1
fo(t) sin(j!t)dt

<latexit sha1_base64="aSSQSxZBssK+HbVXhkohYkn1hdo="></latexit>

Fe(!) 2 C

<latexit sha1_base64="ntPJORxtTDOaBMbImAKvJOwoX+Y="></latexit>

Fo(!) 2 C

<latexit sha1_base64="jVHBwyRzv1SoHiMhkZtXo0iONDk="></latexit>

F (!) = Fe(!) + Fo(!)

<latexit sha1_base64="iKOEl8clsYarjkmaopTvR32vF6o=">AAACCnicbZDLSsNAFIYn9VbrLerSTbQIFaEkUtGNUBSKywr2Am0Ik+lpO3SSCTMToYSu3fgqblwo4tYncOfbOG1T0NYfBj7+cw5nzu9HjEpl299GZml5ZXUtu57b2Nza3jF39+qSx4JAjXDGRdPHEhgNoaaoYtCMBODAZ9DwBzfjeuMBhKQ8vFfDCNwA90LapQQrbXnmYaXQ5gH08MlVxYMZn1Y8PmPPzNtFeyJrEZwU8ihV1TO/2h1O4gBCRRiWsuXYkXITLBQlDEa5diwhwmSAe9DSGOIApJtMThlZx9rpWF0u9AuVNXF/TyQ4kHIY+LozwKov52tj879aK1bdSzehYRQrCMl0UTdmluLWOBerQwUQxYYaMBFU/9UifSwwUTq9nA7BmT95EepnRadUPL8r5cvXaRxZdICOUAE56AKV0S2qohoi6BE9o1f0ZjwZL8a78TFtzRjpzD76I+PzB4yXmOs=</latexit>

fe(t) = ae(t) + jbe(t) 2 C
fo(t) = ao(t) + jbo(t) 2 C

<latexit sha1_base64="BUApaS6L5mEwCQjLGEUywVP7Qgc=">AAAC5XicbZJLbxMxEMe9y6uEV2iPXCyiVKkQ0S4qgkukqpUQ3AoibaVsWNmOnZp67ZU9Wyla5c6FAwhx5Ttx47twwPuogCQjef3fmd/YM7ZprqSDKPoVhNeu37h5a+t2587de/cfdB9unzhTWMbHzChjzyhxXEnNxyBB8bPccpJRxU/pxVEVP73k1kmj38Mi59OMzLUUkhHwrrT7uy8GsDci/vPkI6Z+wonUOMkInFNaHi1xpy FEyitGpGYTs4ub+Ig0mF+qFqtgktSoaVBzhW5a06P9XfxqkJiMz8ne6F0qrrTPefP3b71g74C0fOonAYvlh7IVTYltBzMYRWm3Fw2j2vC6iFvRQ60dp92fycywIuMamCLOTeIoh2lJLEim+LKTFI7nhF2QOZ94qUnG3bSsb2mJ+94zw8JYPzTg2vtvRkky5xYZ9WTVjFuNVc5NsUkB4uW0lDovgGvWbCQKhcHg6srxTFrOQC28IMxKXytm58QSBv5hdPwhxKstr4uTZ8N4f/j87X7v4LA9ji30CD1GAxSjF+gAvUbHaIxYQINPwZfgazgPP4ffwu8NGgZtzg76z8IffwBv295c</latexit>



IMPORTANT	THEOREM

If	f(t)	is	even	and	real	➔	then	F(w)	is	real	(and	also	even)	!!!!

f(t) = f(�t) = fe(t) 2 R

<latexit sha1_base64="zHfy+6MZBwUOPGZSirT3tL5XYpc="></latexit>

If	

Then,	 F (!) =
Z +1

�1
f(t)e�j!tdt

=
Z +1

�1
f(t) cos(!t)dt� j

Z +1

�1
f(t) sin(!t)dt

=
Z +1

�1
f(t) cos(!t)dt 2 R

<latexit sha1_base64="S1HQMh8/Tk0zO9qm875IhI+wKLY="></latexit>

i.e.,	also	 f(t) = f(t)⇤

<latexit sha1_base64="1tGJEPqY0eekx4UNm6B38OWi8qA="></latexit>

0

F (!) = F (!)⇤

<latexit sha1_base64="oAse5IkJpNIooFIlJZrvSwPRL9s="></latexit>



Repeating:	When	the	Fourier	
Transform	F(w)	is	a	real	function?

When	the	signal	f(t)	
is	even	and	real	!!!

f(t) = f(�t) = fe(t) 2 R

<latexit sha1_base64="zHfy+6MZBwUOPGZSirT3tL5XYpc="></latexit>

f(t) = f(t)⇤

<latexit sha1_base64="1tGJEPqY0eekx4UNm6B38OWi8qA="></latexit>

==>	

==>	

F (!) = F (!)⇤

<latexit sha1_base64="oAse5IkJpNIooFIlJZrvSwPRL9s="></latexit>



Moreover:

F (!) =
Z +1

�1
f(t)e�j!tdt

=
Z +1

�1
f(t) cos(!t)dt� j

Z +1

�1
f(t) sin(!t)dt

=
Z +1

�1
f(t) cos(!t)dt 2 R

<latexit sha1_base64="S1HQMh8/Tk0zO9qm875IhI+wKLY="></latexit>

= �j

Z +1

�1
f(t) sin(!t)dt 2 C

<latexit sha1_base64="Ccvwq1/ZlSyjpEvzvv3feIQT0dc="></latexit>

0

just	imaginary	part….	the	real	part=0

	(and	also	“odd”)

F (!) = �F (!)⇤

<latexit sha1_base64="/FHtTlnRW5Lhfaw76NRAdE7LaLc="></latexit>



We	already	know	that	If	the	signal	f(t)		is	“just”	
is	real,	we	have	

f(t) = f(t)⇤

<latexit sha1_base64="jFGUeTqQGIC7zxhUA6BNzbrOQEc="></latexit>

F (!) = F (�!)⇤

<latexit sha1_base64="24XZ84Lyj/LvLQrK++NN0nM1Tp0="></latexit>



If	the	signal	f(t)		is	“just”	is	even:

f(t) = f(�t)

<latexit sha1_base64="nr5OEbbRB622RJCGUJUCO8ifxRU="></latexit>

F (!) = F (�!)

<latexit sha1_base64="jDpD82/deFoIBntfy0o2r5wLiv8="></latexit>

F (!) =
Z +1

�1
f(t)e�j!tdt

=
Z +1

�1
f(t) cos(!t)dt� j

Z +1

�1
f(t) sin(!t)dt

=
Z +1

�1
f(t) cos(!t)dt 2 R

<latexit sha1_base64="S1HQMh8/Tk0zO9qm875IhI+wKLY="></latexit>

0

cos(!t) = cos(�!t)

<latexit sha1_base64="ycdRvG5GnJH1u2cIYmJi/bm6w8k="></latexit>

since f(t) is even

<latexit sha1_base64="yL59q8GmVTzFl0nvszwZNfHslcY="></latexit>

=
Z +1

�1
f(t) cos(�!t)dt = F (�!)

<latexit sha1_base64="uAyjgnLMZ5SIcssPGaVtiPkX6kc="></latexit>



If	the	signal	f(t)		is	“just”	is	odd:

f(t) = �f(�t)

<latexit sha1_base64="g1SyDLMtHxYkCfRxvEaAnx0iUvw=">AAACFHicbVDLSgMxFM3UV62vqks3wVKYIi0zUtGNUHTjsoJ9QFtKJs20oZnJkNwRSulHuPFX3LhQxK0Ld/6N6bSIth4InHvOvdzc40WCa3CcLyu1srq2vpHezGxt7+zuZfcP6lrGirIalUKqpkc0EzxkNeAgWDNSjASeYA1veD31G/dMaS7DOxhFrBOQfsh9TgkYqZs98W0oXBZ9uwiFTL5NpbbbMmB9go2clMWfupvNOSUnAV 4m7pzk0BzVbvaz3ZM0DlgIVBCtW64TQWdMFHAq2CTTjjWLCB2SPmsZGpKA6c44OWqC80bpYV8q80LAifp7YkwCrUeBZzoDAgO96E3F/7xWDP5FZ8zDKAYW0tkiPxYYJJ4mhHtcMQpiZAihipu/YjogilAwOWZMCO7iycukflpyy6Wz23KucjWPI42O0DGykYvOUQXdoCqqIYoe0BN6Qa/Wo/VsvVnvs9aUNZ85RH9gfXwDDxmbvQ==</latexit>

F (!) = �F (�!)

<latexit sha1_base64="zPqHfvPVEvRZfeV3iVjM8Ht0AIk=">AAACK3icbVDLSsNAFJ3Ud3xVXboZLIV00ZJIRTeCKIhLBfuAJpTJdFIHJ5kwcyOU4v+48Vdc6MIHbv0Pp20QbT0wcO4593LnnjAVXIPrvluFufmFxaXlFXt1bX1js7i13dQyU5Q1qBRStUOimeAJawAHwdqpYiQOBWuFt2cjv3XHlOYyuYZByoKY9BMecUrASN3iaTlyoHJcjZwqVOxzx5cx6xMjnDvVnNtln0qdO9g0j8vqT90tltyaOwaeJV5OSijHZbf47PckzWKWABVE647nphAMiQJOBbu3/UyzlNBb0mcdQxMSMx0Mx7fe47JRejiSyrwE8Fj9PTEksdaDODSdMYEbPe2NxP+8TgbRUTDkSZoBS+hkUZQJDBKPgsM9rhgFMTCEUMXNXzG9IYpQMPHaJgRv+uRZ0tyvefXawVW9dHKax7GMdtEecpCHDtEJukCXqIEoekBP6BW9WY/Wi/VhfU5aC1Y+s4P+wPr6BgOmo2E=</latexit>

F (!) =
Z +1

�1
f(t)e�j!tdt

=
Z +1

�1
f(t) cos(!t)dt� j

Z +1

�1
f(t) sin(!t)dt

=
Z +1

�1
f(t) cos(!t)dt 2 R

<latexit sha1_base64="S1HQMh8/Tk0zO9qm875IhI+wKLY=">AAAC9HicnVLfa9RAEN7EXzX+6FUffVk8KjnkjkQq6kOhIIiPVby2cLmGzd7kuu1mN+5OCkfI3+GLD4r46h/jm/+Nm7sIXisUHNjdj5nv25mdnayUwmIU/fL8a9dv3Ly1cTu4c/fe/c3e1oMDqyvDYcy11OYoYxakUDBGgRKOSgOsyCQcZmev2/jhORgrtPqAixKmBZsrkQvO0LnSLS94Eya6gDkbPNlNhMK0Hrojx0VzXD/tEM 1DHFA4roendEWm2NAZ0iQJrlIlXFsa/lENnGp4eoXCCrUm+K8s1MVpUjA8ybL6fePu2G6Zu3k4bPcUlrI1TtrrR6NoafQyiDvQJ53tp72fyUzzqgCFXDJrJ3FU4rRmBgWX0ARJZaFk/IzNYeKgYgXYab38tIZuO8+M5tq4pZAuvX8ralZYuygyx2wrtBdjrfNfsUmF+ctpLVRZISi+SpRXkqKm7QTQmTDAUS4cYNwIVyvlJ8wwjm5OAteE+OKTL4ODZ6N4Z/T83U5/71XXjg3yiDwmIYnJC7JH3pJ9Mibc++h98r54X/1z/7P/zf++ovpep3lI1sz/8Rs/d+lA</latexit>

0

= �j

Z +1

�1
f(t) sin(!t)dt = +j

Z +1

�1
f(t) sin(�!t)dt = �F (�!)

<latexit sha1_base64="eHX0Y9BmOA9zCjCJOfH9e/v4YNg="></latexit>

sin(!t) = � sin(�!t)

<latexit sha1_base64="CdlIPVzg+fKU+m3c/1lJkgA+6a8="></latexit>

since f(t) is odd

<latexit sha1_base64="Yfs7ASUgtXYM7/Y0Lw5qcvuIj2k="></latexit>



SUMMARY

f(t) = f(�t)

<latexit sha1_base64="nr5OEbbRB622RJCGUJUCO8ifxRU="></latexit>

F (!) = F (�!)

<latexit sha1_base64="jDpD82/deFoIBntfy0o2r5wLiv8="></latexit>

Even Even

f(t) = �f(�t)

<latexit sha1_base64="g1SyDLMtHxYkCfRxvEaAnx0iUvw=">AAACFHicbVDLSgMxFM3UV62vqks3wVKYIi0zUtGNUHTjsoJ9QFtKJs20oZnJkNwRSulHuPFX3LhQxK0Ld/6N6bSIth4InHvOvdzc40WCa3CcLyu1srq2vpHezGxt7+zuZfcP6lrGirIalUKqpkc0EzxkNeAgWDNSjASeYA1veD31G/dMaS7DOxhFrBOQfsh9TgkYqZs98W0oXBZ9uwiFTL5NpbbbMmB9go2clMWfupvNOSUnAV 4m7pzk0BzVbvaz3ZM0DlgIVBCtW64TQWdMFHAq2CTTjjWLCB2SPmsZGpKA6c44OWqC80bpYV8q80LAifp7YkwCrUeBZzoDAgO96E3F/7xWDP5FZ8zDKAYW0tkiPxYYJJ4mhHtcMQpiZAihipu/YjogilAwOWZMCO7iycukflpyy6Wz23KucjWPI42O0DGykYvOUQXdoCqqIYoe0BN6Qa/Wo/VsvVnvs9aUNZ85RH9gfXwDDxmbvQ==</latexit>

F (!) = �F (�!)

<latexit sha1_base64="zPqHfvPVEvRZfeV3iVjM8Ht0AIk=">AAACK3icbVDLSsNAFJ3Ud3xVXboZLIV00ZJIRTeCKIhLBfuAJpTJdFIHJ5kwcyOU4v+48Vdc6MIHbv0Pp20QbT0wcO4593LnnjAVXIPrvluFufmFxaXlFXt1bX1js7i13dQyU5Q1qBRStUOimeAJawAHwdqpYiQOBWuFt2cjv3XHlOYyuYZByoKY9BMecUrASN3iaTlyoHJcjZwqVOxzx5cx6xMjnDvVnNtln0qdO9g0j8vqT90tltyaOwaeJV5OSijHZbf47PckzWKWABVE647nphAMiQJOBbu3/UyzlNBb0mcdQxMSMx0Mx7fe47JRejiSyrwE8Fj9PTEksdaDODSdMYEbPe2NxP+8TgbRUTDkSZoBS+hkUZQJDBKPgsM9rhgFMTCEUMXNXzG9IYpQMPHaJgRv+uRZ0tyvefXawVW9dHKax7GMdtEecpCHDtEJukCXqIEoekBP6BW9WY/Wi/VhfU5aC1Y+s4P+wPr6BgOmo2E=</latexit>

Odd Odd

f(t) = f(t)⇤

<latexit sha1_base64="jFGUeTqQGIC7zxhUA6BNzbrOQEc="></latexit>

F (!) = F (�!)⇤

<latexit sha1_base64="24XZ84Lyj/LvLQrK++NN0nM1Tp0="></latexit>

Real Hermitian

f(t) = f(t)⇤

<latexit sha1_base64="jFGUeTqQGIC7zxhUA6BNzbrOQEc="></latexit>

F (!) = F (!)⇤

F (!) = F (�!)

<latexit sha1_base64="sqU40v4g3YgmybFp8KRZjr9LgOs="></latexit>

Real	and	even

f(t) = f(�t)

<latexit sha1_base64="nr5OEbbRB622RJCGUJUCO8ifxRU="></latexit>

Real	and	even



SUMMARY

f(t) = f(t)⇤

<latexit sha1_base64="jFGUeTqQGIC7zxhUA6BNzbrOQEc=">AAACNnicbVDLSgMxFM34rPVVdekmWApVscxIRTeC0o0boYJthU4tmTTTxmYyQ3JHKEPBf3Ljd7jrxoUibv0EM20Xvi4kOZxzLrn3eJHgGmx7ZM3Mzs0vLGaWsssrq2vruY3Nug5jRVmNhiJUNx7RTHDJasBBsJtIMRJ4gjW8fiXVG/dMaR7KaxhErBWQruQ+pwQM1c5dFk4P7lwuoZ0cmMeHwfA22Z8i7Bdh19VcFt0wYF2CYR d3ABsVuwGBnucllWE2NZ2m1+1eO5e3S/a48F/gTEEeTavazj27nZDGAZNABdG66dgRtBKigFPBhlk31iwitE+6rGmgJAHTrWS89hAXDNPBfqjMkYDH7PeOhARaDwLPONNp9W8tJf/TmjH4J62EyygGJunkIz8WGEKcZog7XDEKYmAAoYqbWTHtEUUomKSzJgTn98p/Qf2w5JRLR1fl/Nn5wySODNpGO6iIHHSMztAFqqIaougRjdArerOerBfr3fqYWGesaYRb6EdZn18kaKq1</latexit>

Real	and	odd Imaginary	and	odd

f(t) = �f(�t)

<latexit sha1_base64="g1SyDLMtHxYkCfRxvEaAnx0iUvw=">AAACFHicbVDLSgMxFM3UV62vqks3wVKYIi0zUtGNUHTjsoJ9QFtKJs20oZnJkNwRSulHuPFX3LhQxK0Ld/6N6bSIth4InHvOvdzc40WCa3CcLyu1srq2vpHezGxt7+zuZfcP6lrGirIalUKqpkc0EzxkNeAgWDNSjASeYA1veD31G/dMaS7DOxhFrBOQfsh9TgkYqZs98W0oXBZ9uwiFTL5NpbbbMmB9go2clMWfupvNOSUnAV 4m7pzk0BzVbvaz3ZM0DlgIVBCtW64TQWdMFHAq2CTTjjWLCB2SPmsZGpKA6c44OWqC80bpYV8q80LAifp7YkwCrUeBZzoDAgO96E3F/7xWDP5FZ8zDKAYW0tkiPxYYJJ4mhHtcMQpiZAihipu/YjogilAwOWZMCO7iycukflpyy6Wz23KucjWPI42O0DGykYvOUQXdoCqqIYoe0BN6Qa/Wo/VsvVnvs9aUNZ85RH9gfXwDDxmbvQ==</latexit>

F (!) = �F (!)⇤

F (!) = �F (�!)

<latexit sha1_base64="nfZT6FTzPujF8p49wP9yafDde1Y="></latexit>


