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Table 1.1
Some Properties of the z-Transform

SEQUENCE Z~-TRANSFORM
1.f, n=0,12,... <> F@) =3 fz"
n=0
2. af, + bg, aF(z) + bG(2)
3. af, F(az)
4 fue n=0,k2k,... F(Z%)
1
5. fore ~[F@) - f3)
Fz) & | .
6. f’n+k k>0 ._z_k_. — 2 z—k—lf;_]
1. faa zF(z)
8. fux k>0 Z*F(z)
d
9. nfu z EF(?')
d’m
10. n(n — DY(n — 2),..., (e —m + 1)f, zmﬁF(z)
11. f, ® gn F()G(z)
12. fﬂ '—fn-l (1 — 2)F(2)
- F(z)
13‘k§0fk n=0,1,2,... e
1 4 i f 0 Fi
4, % JSa (a is a parameter of f,,) " ()
15. Series sum property FQ) =3 fa
n=0
[
16. Alternating sum property F(=1) = Y (-1,
n=0
17. Initial value theorem F©) =fy
18. Intermediate value th L&FE|
. Intermediate value theorem Pl L

19. Final value theorem lim (1 —2)F(z) =f,
2—1
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Table 1.2
Some z-Transform Pairs
-SEQUENCE 2-TRANSFORM
.f n=0,1,2,... <> F@) = fu"
n=0
) 1 n=0 1
"M =10 a0
3 u,,_)c F
1
4.8,=1 n=0,1,2,... —
zk
5. 8, 4 —
« 4
6. Ao . g
'~ az
2 n «z’
. no 0=
8 P
.n a2
: az(l + oz)
2
9. nfa® = ap
IR 2(1 +2)
2
10. n® | =2
11. (n + 1);‘ !
. (n o T
- o 1
2. @ +1) T
13 ! n—1 o !
G maEm = D
o
‘14, — et
A

In words, then, we have that the z-transform of the convolution of two
sequences is equal to the product of the z-transform of each of the sequences
themselves.

- .In Table L1 we list a number of 1mportant propertles of the z-transform,
and following that in Table 1.2 we provide a list of important common
z-transforms. ‘




Table 1.3 -
Some Properties of the Laplace Transform

FUNCTION : : TRANSFORM
Lf@) 20 < - F¥*@) = f N f)e>tdr
-
2. af(t) + bg(r) aF*(s) + bG*(s)
3. f(:—z) (a > 0) aF*(as)
4. ft — @) e~ % F*(s)
5. e°Hf(r) F*(s + a)
. - dF*
6. 1f(t) | - ds(S)
' ’ n gk
7. 17 (- 1)ﬂd e
8. fg? f F*(s,) ds,
f;(,f) \ fw d‘slf“ dsz'--fm ds,F*(s,)
0.0 C FH9G%) T
af(t) :
ll.f 7 sF *(S)
2.t def ) SF*(s)
t ~ o
13 f f@yae | FS(S)
t t ’ %
14.t f o f faxdn® stf)
] —c0
n times -

- A a
15. % Jf@ [a is a parameter] % F(s)

o
16. Integral property F*0) = f f@)dt
17. Initial value theorem lim sF*(s) = llm f@
. . 8— 0
18. Final value theorem llm sF*(s) = hm f@)

1f sF *(s) is analytlc forRe(s) >0

t To be complete, we wish to show the form of the transform for entrles 11~ 14 in
the case when f(#) may have nonzero values for ¢ < 0 also:

d:/t"(‘) s"F*(s) — sﬂ—lf‘(o—) . n—zf(l)(o—) e e f(n—l)(o—) E
PR D) (—2) (0~ “mg-)
f_ | fEXd® <> S,Es) +f s,,( )L s”“(l Dy +f—s( )
ntimes
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Table 1.4
' Some Laplace Transform Pairs
FUNCTION TRANSFORM
Lf@ t20 <> F¥*(s) = f f)etdt
o=
2. uy(t) (unit impuise) 1
3. up(t — @) e®
4 [ A _‘;l_ t n
. ‘un(t) =qr Uy (0 ) §
‘ ' 1
5. u_y(t) 2 86(t)  (unit step) .
e—-as
6. u_l(t - a) _s_
A tn—l 1
7. ) = G &
A
—al
8 Ae; 3 s+a
9, te®t 8(1) ——1——
(s + a)*
10 " —at § !
“m¢ ® (s + ay*?

whereas Property 5, its dual, gives the effect of a parameter shift in the
transform domain. Properties 6 and 7 show the effect of multiplication by ¢
(to some power), which corresponds to differentiation in the transform
domain; similarly, Properties 8 and 9 show the effect of division by ¢ (to some
power), which corresponds to integration. Property 10, a most important
property (derived earlier), shows the effect of convolution in the time domain
going over to simple multiplication in the transform domain. Properties 11
and 12 give the effect of time differentiation; it should be noted that this
corresponds to multiplication by s (to a power equal to the number of
differentiations in time) times the original transform. In a similar way
Properties 13 and 14 show the effect of time integration going over to division
by s in the transform domain. Property 15 shows that differentiation with
respect to a parameter of f (¢) corresponds to differentiation in the transform
domain as well. Property 16, the integral property, shows the simple way in
which the transform may be evaluated at the origin to give the total integral



