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N, =10
T®m 6,0 ‘

y 3 3
0.(t) 1 N-m/rad
2
100 N-m-s/raft I = W

N, =100 |-_—:| 200 N-m-s/rad
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e,(t) - Applied voltage
1,(t) - Armature current
vi(t) - Backemf Fixed
T (1) - Motor torque field
0,.(t) - Rotor displacement
w, (t) - Rotor angular velocity

L, - Armature inductance

R, - Armature resistance

1 b - Rotor nertia

D, - Viscous-friction coefficient
k - Torque constant

- Back-emf constant
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5. 9710 system function Y94 linear time-invariant system %mauﬁwmm’fa 5.1-5.2 (5 AZLUY)
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TABLE3.1  SOME COMMON z-TRANSFORM PAIRS

Sequence Transform ROC
1. 8{n] 1 Allz
1
2. u[n] = 121> 1
1
3. —u[-n—-1] T—a 1 lzl <1
4. 8[n—m| ™" All z except 0 (if m > 0)
oroc (ifm < @)
5. a"uln] < _1“_] 12| > la|
n 1
6. —a"u[-n—1) e |d < |a|
-1
7. na"u[n] (T_a—zz‘j)i Izl > |al
-1
az
8. —na"u[-n—1 ——com
na"u[—n—1) A ey |z} < la)
1 — [coswo)z™!
9. [cos won]u[n) = [Zotfswo]z'!‘ 7= Izl > 1
z [sin wgjz~*
0.
10. [sin wonu[n] P v g lzf > 1
1 - [rcosawplz!
11. [r" coswonju(n] iz ciswo]:-ol]+r2z’2 |z > r
= r sinwplz~!
12. [r" sin wonjuln] p [ZrE:oswo]zl‘l o 1zl > r
a" 0DsnsN-1  1-aVg¥
- {o. otherwise T—az 1 Izl >0
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TABLE 3.2

SOME z-TRANSFORM PROPERTIES

Section
Reference Sequence Transform ROC
x[n] X(2) Ry
x.[n] X1(2) Ry
x2[n] X2(2) Ry
341 ax[n] + bxa[n] aX(z) +bX2(2) Contains Ry, N Ry,
342 x[n — ng) " X(2) Ry, except for the possible
addition or deletion of
the origin or oo
343 25x[n] X(z/z0) 1zolRx
344 nx[n] —zd';(z) Ry. except for the possible
. addition or deletion of
the origin or o¢
345 x*[n) X*(z%) Ry
Relx[n]} %[X(z) + X*(2")] Contains R,
Tmix{n]] Zi’,[x(z) ~X*(z")] Contains R,
346  x°[-n] X*(1/2%) 1/Rs
347 x1[n] * x2[n] X1(2) Xa2(2) Contains Ry, N Ry,
348 Initial-value theorem:
x[n]=0. n<0 lim X(z) = x[0]
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LAPLACE TRANSFORM TABLE
ft)y =L YF(s)}t) Fis) = L{f(t)}(s) / e Sf(t)dt
J0
1
1 - s>0
s
‘ n!
", n an mnteger v, >0
1
et . s>a
s—a
mb > 0
: e s>
sin bt 212
S v
cos bt m- . s>0
e* f(t) Fls—a)
1
etn n an integer . F- s> a
' . S (s —a)tl’
e sin bt 2 >
27 SIn Ot e s, 8 @
(s —a)? + b2
- (s —a)
e™ cos bt —_— . S§>a
(s —a)2+ 02
2bs
(s2 + b2)?
2 _ k2
t cos bt i s> 0
(s 4 b2)?
ult)f(t), ¢>0 e SLIf(t+e)}s)
u(t)f(t —¢), ¢ > 0" e “L{fit)}(s)
, . o .
¥y =y ;1% sY(s) —yl0)
d?y
i 2V (o) — carfDY — af ()
Y Y el s°Y (s) — sy(0) — y(0)
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