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IDENTITIES

TOOL:

Inverse DTFT DTFT

Definition

Linearity

Conjugation

Symmetry

Time reversal

Time shift

Modulation

Convolution

Parseval's =
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Tool:	

	Inverse DTFT	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	DTFT

Definition	TexMaths12§display§x[n] = \frac{1}{2 \pi} \int_{-\pi}^{\pi} X(e^{j \omega}) e^{j \omega n}} d\omega§svg§600§FALSE§                                                    	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§X(e^{j \omega}) \equiv \sum_{n = -\infty}^{\infty} x[n] e^{\raisebox{0 pt}{\small -$j$\omega n}} dt§svg§600§FALSE§                                                  

	TexMaths12§display§x[n]§svg§600§FALSE§          	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§X(e^{j \omega})§svg§600§FALSE§              

	TexMaths12§display§y[n]§svg§600§FALSE§          	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§Y(e^{j \omega})§svg§600§FALSE§              

Linearity	TexMaths12§display§a x[n] + b y[n]§svg§600§FALSE§                        	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§a X(e^{j\omega})+b Y(e^{j\omega})§svg§600§FALSE§                                

Conjugation	TexMaths12§display§x^*[n]§svg§600§FALSE§            	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§X^*(e^{-j\omega})§svg§600§FALSE§                  

Symmetry	TexMaths12§display§x[n] \text{ real valued}§svg§600§FALSE§                              	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§X(e^{j\omega}) = X^*(e^{-j\omega})§svg§600§FALSE§                                

Time reversal	TexMaths12§display§x[-n]§svg§600§FALSE§            	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§X(e^{-j\omega})§svg§600§FALSE§                

Time shift	TexMaths12§display§x[n- {d}]§svg§600§FALSE§              	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§e^{-j\omega  {d}}X(e^{j\omega})§svg§600§FALSE§                        

Modulation	TexMaths12§display§x[n]e^{j\omega_0 n}§svg§600§FALSE§                    	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§X(e^{-j(\omega+\omega_0)})§svg§600§FALSE§                          

Convolution	TexMaths12§display§y[n] = x[n] * h[n]§svg§600§FALSE§                              	TexMaths12§display§\Longleftrightarrow
§svg§600§FALSE§      	TexMaths12§display§Y(e^{j\omega}) = X(e^{j\omega}) H(e^{j\omega})§svg§600§FALSE§                                        

Parseval's	TexMaths12§display§\sum_{n=-\infty}^{\infty} |x[n]|^2§svg§600§FALSE§                            	=	TexMaths12§display§\frac{1}{2\pi} \int_{-\pi}^{\pi} |X(e^{j\omega})|^2 d\omega§svg§600§FALSE§                                        
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