Propertiesof 1-D DFT

N-1 N-1
_ 1 o kr _ 1 o kr
A(k)mod N -Wzar exp, ‘IZITW a, _W a, exp| IZITW
r=0 k=0
ak =a‘(k)modN ar =a(r)modN
ta,_, ta,.
a, =%a,_, a, =z%a,._
(&)’ ay. )
k _ ! N _
ak=i(ak) ur_iaN—r)
ak=(ak)|:|=ak—n ur=i(qN—r)D=aN—r
N-1 N-1
r=0 k=0
For N — even number
1 N_l( ) 1 N—1( )
a,,=—) (-1 a, ; a,,=——) (-1)a
N/2 N & N/2 N & k
1 (N72)1
m ZLazk =(ao +aN/2)/2
k=0
1 (N/2)1
m ia2k+l =(0'0 _aNIZ)/Z
k=0
_________________________________________________ Shifttheorem ]
a :
(k+ko)mod N a exp(—iZnLJ
ak exp(i 2”%] a(r+r0)mod N
a =1 - ;
k Wefin=10) S0 - 5 = o
N Jsin(m/N)
— Ak—ko
e )
iexp(iznﬁj 0, =07
N N
2
ico{Zn%J (5f—fo +a-”"o )/
N
- 2i
Aol e
+ 2
(ak ak—l)/ a, exp(inﬁ)co{nﬁ}
a —a,

: O O r
2ia, exp| im— |sin| mT—




Propertiesof 1-D DFT

Convolution theorem. For {ak} i _.{a,},{bk} i —.{,6’,}
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Propertiesof 2-D DFT
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N - even number
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N - odd number

N1,N> - even numbers

N1,N> - odd numbers
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are complex congugate to

Types of the DFT spectra symmetry for one and two-dimensional real-valued

signals




