ECE 5650/4650 Tables for Exam |

Sequence Sum Formulas

Sum Condition
Yo k= %n(n +1) none
k=
v,
Y k=3[NF+N)— (N + (N =1’ =D)] | Ny <N,
k=N,
N>
k% ak = —aNlIf;vﬁl none
=1V]
3 ak = 1_1“_":1 none
k=0
n _ n n+1
3 ka* = alt (ntll)_aa)jna ] none
ko=00
Y ak = = la| <1
k0=<>0 .
kz ka* = (1_"a)2 la] <1
=0
Fourier Transform Symmetry Properties
Sequence x[n] Fourier Transform X (e/®)
1. x*[n] X*(e™/?)
2. x*[—n] X*(e’®)
3. Re{x[n]} X.(e’®) (conjugate symmetric part of X (e’/?))
4. Im{x[n]} X, (e’?) (conjugate anti - symmetric part of X(e/?))
5. Xe[n] Xr(e’®)
6. x,[n] JX1(e’®)
Real x[n] only
7. Any real x[n] X(e/?) = X*(e™/®) (FT is conjuugate symmetric)
8. Any real x[n] Xgr(e/?) = Xgp(e™/®) (real part is even)
9. Any real x[n] X;(e’?) = —X7(e™/?) (imaginary part is odd)
10. Any real x[n] !X(ej‘”)| = ‘X(e_j“’)‘ (magnitude is even)

11. Any real x[n] £X(e/?) = —/X(e77?)
12. x.[n] (even part) Xg(e’®)
13. x,[n] (odd part)  jX;(e/®)
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Summary of Fourier Transform Theorems

Sequence Fourier Transform
x[n]. y[n] X(e’?). Y(e’?)
1. ax[n] 4+ by[n] aX(e’®) + bY(e’?®)
2. x[n — ng] (ng an integer) e~Jond X (el®)
3. e/ x[n] X (e/(@=@0))
4. x[—n] Xl J ).
X*(e’?) if x[n] real
5. nx[n] '%
6. x[n] * y[n] X(e/®)Y (e’?)
7. x[n]y[n] = |7 X(e/?)Y(e/“)db

Parsevals Theorem

8. S |xfu]? = L7 X ()| do

9. io: x[n]y*[n] = 5= [T X(e/*)Y*(e/*)dw

Useful Fourier Transform Pairs

Sequence Fourier Transform
1. 8[n] 1
2. 8[n — ny) e~ J@no
o0
3.1 (o0 < n < o) > 2m8(w + 27k)
k=—o00
4. a”u[n] (|a| < 1) T—ge—T@
5. uln] 1—e+1w + > #d(w+ 27k)
k=—o00

6. (n + 1)a"u[n] ﬁ

" sinwp (n+1) e 1
7. sinwp uln] (|I’| <1 1-2r coswpe /@ +r2e—/20

i ; I, o] <o

sin W n Joy — ’ c
8 Tan X(e7) 0, w.<l|w|<m

VL 0=sn=M Gjom+1)/2] —jom/2
9. x[n] = 0, otherwise sin(@/2) ¢
. o0
10. e7@o" > 2m8(w — wy + 27k)
k=—o00
11. cos(won + ¢) w Y [e/?8(w — wo + 27k) + e I8(w + wo + 27k) |
k=—00
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A Summary of z-Transform Theorems

Sequence

Transform

ROC

l.axq[n] + bxz[n]

2.x[n —no)
3.zyx[n]
4.nx[n]

5.x*[n]
6.Re{x[n]}

7. Im{x[n]}

8. x[—n]

9. x1[n] * x2[n]

aX1(z) + bXs(z)

z7"X(z2)

X(z/20)

_ . dX(2)
z dz

X*(z*)

LX(2) + X*(2")]
LX) — X* (%)

X(1/z)
X1(2)X2(2)

10. Initial value theorem:
x[n]=0,n<0

Zli)nolo X(z) = x[0]

Ry, N Ry,
R, except possibly
zero or infinity

|ZO| Rx
R, , except possibly
zero or infinity

Ry

Contains R,

Contains R,

1/R,

ContainsRy, N Ry,

Useful z-Transform Pairs

1—(2r coswy)z— L +r2z—2

x[n] X(2) ROC

8[n] 1 all z

d[n —m] z ™ all z exceptz =0if m > 0
and |z| = o0 ifm <0

a"un] e |z > |a

—a"u[—n — 1] — 2] < g

na"uln] (1_‘152__11)2 2] > |a

—na"u[—n — 1] (lfazz__l)z 2| < |af

(n + Da"uln] —— 2> la]

(n+1)(n(—|l-€2_)'13(!n+k—1)anu[n] (l—ai*_l)k |z| > |a|

P cos(won)uln] el 7| >

r" sin(w,n)uln] (rsinwp)z |z| > r

1—(coshb)z 1

cosh(nb)uln] Goon b T12= |z| > max{|e?], |e™?|}
; sinhb)z T _
sinh(nb)u[n] TEanpeT | 21> max{le’| Je” |}
a®, 0<n<N -1 1—agN z—N
: =z >
{ 0, otherwise 1—az~! |z[ >0
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