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Section 7.3 Camputation of the Inverse z-Transform 369

TABLE 7.3 Common z-Transform Pairs
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TABLE 4.2 Properties of the DTFT

Property

Transform Pair/Property

Linearity
Right or feft shift in time

Time reversal

Multiplication by #

Multiplication by a complex exponential
Multiplication by sin {3yn

Multiplication by cos yn

Convolution in the time domain

Summation
Multiplication in the time domain
Parseval’s theorem

Special case of Parseval’s theorem

Relationship to inverse CTFT
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TABLES

Table T.3

Mathematical Relations

Certain of the mathematical relationship encountered in this text are listed below
for convenient reference. However, this table is not intended as a substitute for
more comprehensive handbooks.

Trigonometric identities

4% = cos 8 + jsin @
e?* + ¢ = 2 cos (a — B)e/@*B)
ejza E— e.’zﬁ =j2 Sm (a —_ ﬁ)ej(m+'3)
1 g .
cos 8 = — (e + ¢ ) = sin (9 + 90°)

T2
I .

sing = ;(e’s — e ) = cos (§ — 90°)
J

sin® 8 + cos?g = |
cos® 8 — sin® 6 = cos 26

cos* 6 = 3 (1 + cos 26)
cos’ § = (3 cos & + cos 36)

sin® 8 = § (1 ~ cos 26)
sin® @ = ; (3 sin § — sin 36)
sin{@ £ B) =sinacos B + cos a sin B
cos(a & fB) =cosacos B F sinasin B

_ tana &= tan B
Bl == B I F tan e tan B
sin a sin B = 3 cos (a — B) — 3 cos (@ + B)
cos o cos B = 3 cos (@ — B) + Scos (a + B)
sinacos B = ;sin(a« — B) + 4sin (e + B)

Acos (0 + @) + Beos (8 + 8) = Ccosf — §sin6 = Rcos (6 + ¢)
where
C=Acosa + Bcos B
S=Asine + Bsin 8
R=V(C*+5 = VA’ + B + 24B cos (a — B)
_ g . Asina + Bsin 3
q&—arctanc— aIVtanAcosa*—Bcos,B




. Series expansions and approximations
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z Transforms of Elementary Functions
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The z Transform Chap. 2

TABLE 2-2 IMPORTANT PROPERTIES AND THEOREMS OF THE z TRANSFORM

x(t) or x(k) Zx()] or Z[x{k)]
1 ax(t) aX(z)
2, 25:2) + bas{s) aX,(z) + bXx{z)
3| x(t+7) or x(k+1) zX{(z) — zx(0)
_,,%?4. Xt +27) 2X(z) — 22x(0) ~ zx(T)
,J’% 5. 2(k +2) 2 X(z) — 22x(0) — zx(1)
¢ | 6. x(t + kT) ?*X(z) -~ Zx(0) - (D) — - ~ (kT — T)
Xl x(e — £T) 2 X(2)
8. *(n + k) Z*X(z) = z*x(0) - ¥ x(1) = -~ — zx(k — 1)
Voo, x(n — k) z7 X(2)
( 10. & () ~TeX(z)
pE 311 fex (k) —zdi’z-X(z)
. ( 12, e x() X(ze™™)
13. e~ *x(k) X(ze”)
! k z
14, a*x(k) X (;)
15. ke x (k) g %X(—E)
7| 16. x(0) lim X(2) if the limit exists
N T T
18. | Wa(k) = x(k) - x(k - 1) 1 - z79)X(2)
19. | 4x(k) = x(k + 1) — x(k) (z - 1)X(z) — zx(0)
2. %:;(k) I—_I—,TX(Z)
21. -ggx(r, a) -a%X(z,a)
22. k™ x (k) (-—:«‘i)mX(z)
dz
23 éﬂx(k]')y(n]’ ~kT) X(z)YY(z)
5] x(k) X(1)
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Sec. 2-6  z Transforrn Method for Solving Difference Equations 83
TABLE 2-3 = TRANSFOAMS OF x(& + m) AND x{k — m)
Discrete function z Transform
x({k + 4) 2 X(z) — 2*x(0) — 22x(1) — 22 x(2) — zx(3)
x(k +3) 2 X(z) - 22x2(0) - 2 x(1) ~ 2x(2)
x(k +2) 22 X(z) - #x(0) — zx(1)
x(k+ 1) zX(z) — z2x(0)
x(k) X{(z)
z(k — 1) T X(z)
x(k —2) 22 X(z)
x(k - 3) 2 X(z)
x(k—4) ™ X(z)
Example 2-18

Solve the following difference equation by use of the z transform methaod:
e+ +xEk+D+2xK)=0, x0)=0, xA)=1
First gote that the z transforms of x(k + 2), x(k + 1), and x(k) are given,

respectively, by

Zlx(k + 2)] = 22 X(2) — Zx(0) — zx(1)

Zx{k + 1)] = zX(z) ~ zx(0}

Zlx(k)] = X(z)
Taking the z transforms of both 51d55 of the given difference equation, we obtain
2X(z) - z,x(()) 2x(1) + 32X(2) - 3zx(0) +2X{z) =0

Substxmtmg the initial data and simplifying gives

z z z z
X(Z)=z"+3z+2=(z+1){z+2)=z+1“z+2 4
-1 1
1+z7% 1+227
Noting that { 2om i»’{','; 2 /’j .

et 1%}
2-1[1 +1z"] =15 z-l[l +12z“] = (=2f ! ",?lm"w'f e

we have

x(k) = (—1)F = (—2)", k=190,1,2,
Example 2-19

Obtain the solution of the following difference equation in terms of x(0) and x(1):
x(k +2) + (@ + Bx(k + 1) + abx(k) =0

where a and b are comstants and &= 0,1,2,.. .
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