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exp[- f (y)- f (x) ]/«
t,

, y

Procedure Simulated-A nnealing;
begin
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,L BOD (mgA);Ln , (4) :
(mgA);cs DO mgAd);c DO ,
(mgl); « (mgA); ki BOD : :
,d Y ke ,d % ks BOD , ,
Ld Y ka d (1) (2 .
L = Log "otk (3) O’connor
_ gty —KLo ekt kot
C= Cog ™ 704 ki+ ks- kz(e s ) 12
M(é (gt k)t _ & k2t) + Cs(l- & kzt) (4) 121
ket ks- ko
,Lo,Lno Co BOD DO
3 DO Co 4 71mg/A ,BOD
BOD DO ’ Lo 269mgA, Lo
! 2 2 81mg/L, o= 2 70mg/, 29 DO
) ki, k2, ks 191
ka 4 1
1
Table 1 Dataof DO of water pursuing experimentation
DO DO
/d (DO l/) ( Y /d (DO 1/) ( D)
N umber of . mg- L- mg- L° N um ber of . mg- L- mg- L
wwaeme TMe Cowmer o Emioun |GREGL Tme  Commus  Emior
tion of DO tion of DO
Q23 4 03 7 63 4 Q 82 4 04 7 58
Q 35 4 81 7 74 5 Q 99 4 91 7 54
3 Q 57 3 96 7. 62 6 116 4 68 7 61
1 ti Csi
4 (k1, k2, ks, ka), (k1, k2, ks, ka) ,
CCi Ci , ( 0):
6
f (ki, k2, ks, ka) = CCi- Ci)?=
(k1, k2, ks, ka) Zl ( )
6 2
Skt —KLo kg ko —OKdNo kgt o kot i -kti]_ v
Zl{[coe B ki+ ks- kz(e P 2)+ ka+ ks- kz(e s € 2)+ Cs(l € 2) Ci
122 (A) initialize (io, to,L 0);
M onte Carlo , ki=0;
M etropolis ii = o
(201 repeat
) ) for .= 1toL«do
X Y fx)2f(y), vy begin

generate(j from s);
if £ (j)<f (i) theni:=j
else
if exp{(f (i)- f (j))/u}> random [0, 1]
then i: = |
end;
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ki=k+ 1,

Calculatet ength (L «);

Calculate-control () ;
until stopcriterion

end
DA )
2 DA
21 DA
DA
DA
min f (x) , N
A X (x M arkov
), A N X
) A fi,
fn to X
Y fly)sfn vy
: y exp[- (f (y)- f1)/b0]
; y oy fly) A
fn, A fn fu,
M arkov ,
to ) ) )
) o,
M arkov LY, f(y)<fy,
M arkov
DA

Procedure D irect search-Simulated-A nnealing;
begin
intitialize (To, x);

intitialize an array A of N pointsw ith function

values
stopcriterion: = falsg t. = 0;

w hile not stopcriterion do
begin
check: = falsg
=0
repeat
begin
generate y from x;
if fy- fn< O then x: =vy;
else if exp (- (fy- fn)/T¢)> random [0, 1)
then x: = vy;
if (fy<f1) then check: = true
replace the worst point in A and find the new
worst, best points

i =i+ 1
end;
until check or i=L ¢
t=t+ 1
compute T
end;
end;
DA :
(M arkov L?):
: Li=L L X F,L= 10%
nC );F=1- exp[- (fn- f1)1,
LY L2 )
, fn fi ,
; fi,
M arkov
(2 (o¢): ¢ [Q 8,Q 9]
(3 : , A
T:.< & (6)
frn- f1< € (7
, . (7
|1- f1/f0]< e,
22 DA
. DA
ki1, k2, ks, ka
) D3A
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k1, k2, ks, ka
) 2 ,DHA
2 1 1
; DA
, DA
2
Table 2 Comparison of algorithm
Simplex algorithm A
1 2 ‘ 1
Result Exanple 1 Example 2 ki Exanple 1
. . . . Range of \ .
Initial Optimal Initial Optimal value Initial Optimal
Dlution lution lution Dlution lution lution
k1 a1 Q1 Q3 Q 525 [Q 1,1 0] Q 211 542 Q 398 068
k2 a1 Q 15 Q4 1 050 [Q 1,1 0] Q 337 779 Q 998 737
ks 01 Q1 Q5 Q 875 [Q1,10] Q 938 804 Q 632 249
ka 01 Q1 Q3 Q 525 [Q1,15] Q 704 743 Q 204 08
f
V alue of am function 17406 Q8671 140551
Genetic algorithm s DA
‘o 1 ‘o 1 2
Result i Exanple 1 i Exapmle 1 Example 2
Range of ) Range of " . . .
value Optimal value Initial Optimal Initial Optimal
Dlution lution lution Dlution lution
k1 [Q 1,1 0] Q 461 2 [Q 1,1 0] Q 339 120 Q 222 406 Q 211 542 Q 258 068
k2 [0 1,10] Q9438 [Q1,10] Q 472 777 Q 999 944 Q 337 779 Q 999 833
k3 [a 1,1 0] Q7750 [Q1,10] Q 470 388 Q 569 409 Q 938 804 Q 577 117
ka [Q 1,1 5] Q 3816 [Q 1,1 5] 1 353 960 Q 516 488 Q 704 743 Q 479 087
. f . Q 7258 Q 723 462 Q 723 481
V alue of am function
- OA) ,
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A n exploration into various proofsof a theorem about
characteristic vectors and zero-input repponses

WANG Zhao-qi, X IE Y uan-yuan
(Shaanxi Poly technic Institute, X ianyang, Shaanxi 712000, China)

Abstract: Based on discussing the relationship betw een characteristic vectors and zero-input-respons-
es, a theorem is established w hich is applicable for linear, time-invariant and continuous systams In addi-
tion, different proofs and several exanples are given to illustrate the theorem.

Key words linear and time-invariant system; characteristic vector; zero-input regponse
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U sing direct search-smulated annealing algorithm to
identify parameters of aw ater quality model

SHENW ei', GUO Zong-lou', ZHOU X in-chao’
(1College d B iogystan Engineering and Food Sciences, Zhejiang U niversity, H angzhou 310027, China;
2 H angzhouW ater Canpany, H angzhou, Zhejiang 310016, China)

Abstract: Parameter identification is akey technique in the establishment of w ater quality model A di-
rect search-smulated annealing algorithm (DSA ) for parameter identification of aw ater quality model,
w hich ismenory-based, isproposed and has been applied in the parameter identification of O 'connor w ater
quality model Resultsof a case show an mproved performance in finding the global minmum. D SA pro-
vides a nev way to identify parameters of w ater quality model

Key words direct search-simulated annealing (D SA );w ater quality model; paraneter identification



