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Abstract 
The Discrcle Fourier Transfonn (DPT) and Inverse Discrete Fourier Transform (IDFT) 

arc classical approaches to mathc111aticnlly n1odcl signals and systc1ns in the frequency and 
spatial (or IClnpornl) domains. n .. 'Sp(..'Ctivcly. Due to \\'Orkh\'idc ii11plc111cnuuion or Digital 
Signal Processing (DSP) during lhc last hvo dcx:ades. Discrete Fourier analysis has bcco111c one 
or the rnOSl useful 1na1hemt11ic.al techniques for analyzing digital signals and Syste1ns. 
Conseque-ntly. 1his article provides a 1utorial lbr the J) iscrete Fourier Trans fonn (OFT) on J. 
di1nensional ( 1-D) signals e1nployi11g rvlATLJ-\Br. \\lhile the Discrete Fourie-r analysis provides 
infonnation for both spatial and 11'equency domains, this paper focuses on the frequency 
domain of the discrete signal. 
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l. Introduction 

I. I H isto1y of Fourier Ana lysis 
Fourier analysi_s \vas cn:~Hcd and published by a French m::1 lhcm11tici~ 11, Jean B:1ptistc 

Fourier, in 1822. Fourier analysis is co1np0sed or Fourier Series (FS) and Fourier 
TransfOnu (fT) eleme-nts. FS is used as a rna1he1na1ic-al 1nodel LO re.present all periodic 
signals in the frequency do1nain. Like FS, the 1-1 can also be applied for pe.1·iodic. s ig.nals. 
Ho\vever, \\'hen exainining non.periodic signals J--1) is no t appropriate, and Fl" ntust be used. 

'fhree n1ain groups cai1 be used to classify the n1ajority of the signals. These are 
analog or continuous·timc s ignals. discrctc·ti111c signals. and digilal or discrete signals. Jn 
1he lirsl group bolh ti1uc and :uuplitudc arc conti.nuou:;. Jn the second group only amplitude 
is discn:1e and time remains continuous (e.g. Stunpling: of analog s ignals). In the last group 
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