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(i+1)

and
x2 (i+1)

%*^2 (q. e-*2T -q1 Tq2 e ) (i) +

«CT T -q,T. - , 1 - ~ ’ - x(e -*2 - e*l ) x2 (i) + uCa.)^- q2
1 - e
%

+ ai4±LL^ja.(iI.
T l

( q2T ~ 1 +eq2T qjT -1 + &$lT (
“ : 12

ql2q2 B*6)

ql“ q3
~q T -q_T _ -q-'P -q^T% q2 6 " e ) x^ (i) + (q^® - q2e )

-q<5T “q1T „/1+1) „ \ ( q, ^ - 1 + e+ u(i) (e 2 - e 1 ) + Sii±ll=liAl J _L—~---T
-q^Tq,T - 1 4- a 2

(B.7)

where T is the sampling period. The difference equations for 
equations (5.31) to (5.34) are already given by equations (5.37) 
to (5.40).

(b) Difference Equations for COMPLEX Roots

Let equations (B.4) and (B.5) be written as

ql 88 rl + j r2

q2 s rl - j r2

where

rl *
*1
2

and
r2 ss £jf 4»X

1
. 2“*2

(B.8)

(B.9)

(B.10)

(B.ll)

The difference equations are given by
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(i+1)

and

x2 (i+1)

“^i ^ ^■» ) _ sin r __ me A 4 sin r„T + cos r-Tlx, <i) + ---- — e l x_ (1)«=• Tg 2 2 J 1 Tg 2
u (i)

2 . 2rl + r2
{* ' r1 -r. T -r9Te-A sin r T - @ z cos r„T V +}

u(i+l) -u(i) 
T^rl +r2)

m 2rl . e 1 sin roT . 2rle cos r2T 
“r2+r2 r2 " rj+r*

r r2 -r.T , -*ri T, r,
i(r2 * t) e »sin r^TwXjCi) + e x s^n
l 3-0 ^ 2

(B.12)

r2T +

cos r2Tj.5~(i) + erl sin r2T + |!
T(r* + r2)

-r.T r1 -r1T •,e 1 cos r2T - -*■ e A sin r^j- (B.13)

The difference equations for x^ , x^ * x,. and x^ are already 
given by equations (5.37) to (5.40).

(c) Difference Equations for REAL & EQUAL Roots

The roots q^ and q2 are equal and given by
fl (B.14)

Thus, the difference equations are

Xj (i+1) -qT(1+qT) e~* Xj(i) + T e5*^ (i) + a^- (l - eqT(l+qT)j-
<1

liitU-aill, (TC1 . l(i-^)V
T q* ^ q -/ (B.15)

x2(i+1) = ~q2T x^(i) + (1-qT) e1* x2(i) + T u(i) +
(u(i+l) - u (i)j|l - e^d+qT)}/^ q2) (B.16)

Other equations are the same as in case (b) .


