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i R A, R 7E SCA By FERE - SRR BH B 1
B wem  mhn g o PHCTE Al SRR ) 4 8 T
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N ‘ wn T : N M FURG B S OS E E A SCA e U
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P o : : L OB R It AR
; :Schwefel's function 2. —500,500 0 Z2e+3 N N \
et i o TR LRI 59 . M 2 W LA H . DRCS-
g :ochwelel' s function 1. —100,100 0 le—6 . . - . - v S
P— : : CA M T SCA W SUH: 1 35 15 5 L 3 2% BH 14 4k ) )
o : Schwefel's function 1. 2. 1 —100,100 0 le—6 S o =
e o 2 .5 W £ 5 0 51 3 R 700 T K WA T
10t 011 conditioned elliptic — N e— JES Y N
fos e conditioned elfiptic - LTIOCAOT 0 LT0 g e 3 R W 07 AKX 5 P Bl 7
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! ‘ COSOS O N i RS I 1o 7 A 0 R B
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¥ 3 FpsR sl A B, CSCA-CBS 78 &/~ 9 Ex #8231
LI00A00T 0 e e o b e LU L 2 R 7 T B B
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! ' - N | & (132300 3 TN YN R v B3 L
/15 : Generalized penalized 2 [—50,50] 0 le—6 5 3

f15 :Schwefel's function 2. 21

R2 BOBHERME SCA FHAHES LR (30 %)

Table 2 Effectiveness analysis results of various improvement strategies in SCA (30 D)

Fu%'fizon SCA CSCA CBSSCA DRCSCA CSCA-CBS
S 1.41E—04=£3.92E—04 7.79E—06+1.37E—05 7.56E—186%0.00E+00 0.00E4+00£0.00E+00 0.00E+00=10.00E+00
o 1. 24E+02+3.54E+02  6.57E+01£1.03E4+02 2.66E+01+8.13E—01 2.87E+01+1.41E—01 2.88E+01£1.77E—01
/s 1.29E+0149.23E+00 1.27E4014+8.36E+00 1.40E+01+£9.67E+00 0.00E+00%0.00E+00 0.00E+0030.00E+00
S 1.09E—01£2.03E—01 1.87E—01+1.74E—01 0.00E+00£0.00E+00 0.00E+00£0.00E+00 0.00E+0010.00E+00
S5 1.30E+01+3.12E+01  8.82E—01£1.49E+00 0.00E+00%0.00E+00 0.00E+00£0.00E+00 0.00E+00=£0.00E+00

s 7.32E+01+4.67E+01 .10E401£5.05E+01  0.00E+0010.00E+00 0.00E+00£0.00E+00 0.00E+0030. 00E+00

o

fa 8.26E4+0343.25E+02 8.37E+03+£2.41E+02 5.80E+03£6.02E+02 9.72E+03+2.95E+02 9.28E+03£3.42E+02

.65E+0241.17E+03 L29E40242.04E+02 1.17E—58+1.35E—58 0.00E+00£0.00E+00 0.00E+0010. 00E+00

~

%
<o
—

Iy 2. 16E+05+2. 58E+05

w

L06E+0542.89E+05 3.52E4+05+6.10E+05 0.00E+00%0.00E+00 0.00E+0010.00E+00

oy
—

.03E—04+2.99E—04 .10E—054+1.38E—04 1.09E—18540.00E+00 0.00E+00£0.00E+00 0.00E+0010.00E+00

-

ATE—054£2.97E—05  0.00E+0010.00E+00 0.00E+00£0.00E+00 0.00E+0010. 00E+00

~
—

.29E—0542. 61E—05

—

S 4.34E—07%5.97E—07 L94E—08+3.74E—07 5.18E—96+8.53E—96 0.00E+00£0.00E+00 0.00E+0010.00E+00

—_

.50E+00+1.01E+01 1.70E—30+4.12E—30 0.00E+00£0.00E+00 0.00E+0010.00E+00

©

S 7.54E4+00=+5. 80E400
fu 1.56E+034+3.62E+03 4.91E+0341.19E+04 3.77E—01£5.60E—02 1.12E+00+3.66E—02 9.68E—01=+1.30E—01

S5 2.16E4+00+1.88E—01 2.09E+00+2.34E—01 1.19E4+00£3.49E—01 2.80E+00+3.27E—02 2.83E+00+1.03E—01

Note:data in bold are the optimal results.
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Table 3 Comparison of average iteration times and optimization success rate (30 D)

ET 4 SCA CSCA CBSSCA DRCSCA CSCA-CBS
Function Al SR Al SR Al SR Al SR AT SR
/i N. A. 0% 76.43 100% 51.81 100% 51.81 100% 1.00 100%
/s 341. 60 100% 32.77 100% 33. 44 100 % 33. 44 100% 0. 00 100%
fs N. A. 0% 108.17 100 % 73.67 100 % 73.67 100 % 1.53 100%
S 968. 97 6.67% 74.17 100% 62. 00 100% 62. 00 100% 1. 00 100%
s 23.43 100% 29.37 100% 17. 40 100% 17. 40 100 % 0. 00 100%
fs 617.53 73.33% 48.57 100% 37. 60 100% 37. 60 100% 0.20 100%
fa 9.23 100% 21.73 100% N. A. 0% N. A. 0% N. A. 0%
s N. A. 0% 79. 23 100% 295. 00 100% 295. 00 100% 0.97 100 %
Iy N. A. 0% 111. 70 100% 197. 00 100% 197. 00 100% 1.10 100%
fo 978. 87 3.33% 68. 80 100% 52.61 100% 52.61 100% 1. 00 100%
S N. A. 0% 150. 53 100 % 783. 42 40% 783. 42 40% 2.13 100%
S 984. 30 3.33% 102. 27 100% 69. 20 100% 69. 20 100% 1.73 100%
f1s N. A. 0% 118.63 100 % 103.01 100 % 103. 01 100% 1.73 100%
fu N. A. 0% N. A. 0% N. A. 0% N. A. 0% 0%
15 N. A. 0% 976.70 3.33% N. A. 0% N. A. 0% 0%

Note:data in bold are the optimal results. “N. A. ” indicates a solution failure,i. e. , the result still does not reach the threshold accuracy at the end

of 1 000 iterations 6.
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% 4 ASCA.IWCCSCA.OBSCA .IM-SCA .CSCA-CBS [t 45 8 (30 4£)
Table 4 Optimization results of ASCA,IWCCSCA,OBSCA,IM-SCA,and CSCA-CBS (30 D)

Fu%‘f?i[on ASCA IWCCSCA OBSCA IM-SCA CSCA-CBS
i 1.28E—0142.87E—01 7.19E—128+3.94E—127 1.78E—24740.00E+00 0.00E+00%0.00E+00 0.00E+0010.00E+00
o 9.15E-+00£1.34E4+01 2.83E+014+4.82E—01 2.83E+01+4.84E—01 2.78E+401£7.01E—01 2.88E+01+1.77E—01
S 3.10E—0244.59E—02 0.00E+00£0.00E+00 3.55E—15+0.00E+00 0.00E+00%0.00E+00 0.00E+00£0.00E+00
£ 1.31E—01£2.40E—01 0.00E+00£0.00E+00 0.00E+00+0.00E+00 0.00E+00£0.00E+00 0.00E+0030. 00E+00
fs 5.65E—02+1.29E—01 0.00E+00£0.00E+00 0.00E+00£0.00E+00 0.00E+0010.00E+00 0.00E+00£0.00E+00

s 3.83E+0144.87E+01  0.00E+00£0.00E+00 0.00E+00£0.00E+00 0.00E+00%0.00E+00 0.00E+00£0.00E+00
Jq
fs 4.29E4+01£7.77E+01 4.20E—127+2.17E—126 4.60E—53£1.03E—52 0.00E+00%0.00E+00 0.00E+00+0.00E+00

—

L.36E—02+1.71E—02 5.81E+0246.66E+01 8.42E4+03+£2.00E+02 1.07E+04£2.06E+02 9.28E+0343.42E+02

/o 1.58E+04+3.84E+04 6.29E—112+3.44E—111 2.24E—8443.10E—84 6.83E—29240.00E+00 0.00E+00=£0.00E+00
S0 5.12E—0242. 00E—01 2.80E—1334+1.53E—132 1.65E—24740.00E+00 0.00E+00%0.00E+00 0.00E+0030.00E+00
I 9.11E—03+2.60E—02 0.00E+001+0.00E+00 2.11E+01+2.63E+01 0.00E+00£0.00E+00 0.00E+0010.00E+00
S 1.0dE—04=£1.57E—04 1.29E—6846.37E—68 4.04E—149+8.89E—149 3.42E—191+0.00E+00 0.00E+00=%0. 00E+00
S 1.83E—02+1.51E—02 1.95E—64+1.06E—63 1.35E—724+2.98E—72 2.94E—168+0.00E+00 0.00E+00=£0.00E+00

fu 7.80E—02%2. 63E—02

w

L01E—0142.66E—01 3.62E+01+£5.09E+00 7.40E—01£4.30E—02 9.68E—0141.30E—01

s 5.11E—03+1.58E—02

—

12E+0041.10E4+00  1.72E400£1.91E—01 9.48E—01=%1.06E—01 2.83E+00%1.03E—01

+/~/= 4/0/11 1/5/9 2/3/10 3/8/4 —/—=/—

Note:data in bold are the optimal results. —, -+ ,and = indicate that the compared algorithms are significantly inferior, superior,and approximately
equal to CSCA-CBS, respectively.

5 ASCA.IWCCSCA.OBSCA.IM-SCA . CSCA-CBS KL 45 R (100 %)

Table 5 Optimization results of ASCA,IWCCSCA,OBSCA,IM-SCA,and CSCA-CBS (100 D)

F IZI?&I ASCA IWCCSCA OBSCA IM-SCA CSCA-CBS
unction
f1 9.02E—02£1.59E—01 2.41E—127£1.15E—126 5.94E—160+1.25E—159 0.00E-+00=£0.00E+00 0.00E+0010.00E+00

I 7.26E+00£1. 14E+01  9.82E+01£2.59E—01 1.39E+02£9.03E+01 9.87E+01+2.42E—01 9.89E+01+4.81E—02
Js
fi 7.53E—02£1.48E—01  0.00E+00£0.00E+00 0.00E+0010.00E+00 0.00E+00£0.00E+00 0.00E+0010.00E+00

w

.80E—0245.52E—02  0.00E+00£0.00E+00 3.55E—15+0.00E4+00 0.00E+0010.00E+00 0.00E+00x0.00E+00

fs 2.93E—02+4.34E—02  0.00E400£0.00E+00 0.00E+00£0.00E+00 0.00E+00£0.00E+00 0.00E+00£0.00E+00

s 2.65E+02423.37E+02  0.00E+00£0.00E+00 0.00E+00£0.00E+00

=

.00E+00£0. 00E+00

=

. 00E+00=%0. 00E+00
fa 3.56E—02+5.24E—02 2. 30E+03+1.51E+02 3.37E+04+5.63E+02 3.92E4+04+3.87E+02 3.58E+04+7.61E+02
fs

Iy 2.12E+124+1.38E+12  9.24E—4144.94E—40 9.09E—02+2.00E—01 6.23E—167+0.00E+00 0.00E+00£0.00E~+00

[

L46E+03£5.07E+03 5. 70E—119£3.12E—118 4.90E+03=£6.74E+03 9.71E—258£0.00E+00 0.00E+00x0.00E+00

fo 8.20E—02+1.41E—01 3.33E—1154+1.82E—114 1.71E—16143.79E—161 0.00E+00£0.00E+00 0.00E+00£0.00E+00
S 2.30E4+00£1.81E+00  0.00E4+00£0.00E+00 1.40E+02£7.85E4+01 0.00E+00%0.00E+00 0.00E+00+0.00E+00
S 1.89E—01+1.74E—01  8.08E—63+4.43E—62 5.99E—944+1.23E—93 2.10E—17240.00E+00 0.00E+00%0. 00E+00
fis 2.17TE—02+1.93E—02 4.64E—624+2.52E—61 3.34E+01+1.66E+01 1.84E—116+9.98E—116 0.00E+00X0.00E+00
S 4.00E—02+1.03E—01 1.70E—01£2.52E—01  2.13E+01£4.52E4+00 1.07E+00£6.77E—02 1.14E+00£6.30E—02
fis 2.55E—03+3.17E—03  3.27E+00£3.77E+00 7.33E+01£6.61E+01 3.97E+00+1.78E—01 9.88E+00+3.01E—02

+/x~/—= 4/0/11 0/5/10 0/3/12 0/6/9 —/=/=

Note:data in bold are the optimal results. —,+ ,and = indicate that the compared algorithms are significantly inferior, superior,and approximately

equal to CSCA-CBS, respectively.
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Fig. 2 Convergence curves of CSCA-CBS, ASCA,IWCCSCA,OBSCA ,and IM-SCA (30 D)

3.4 53ESCA Lb#&

g 7 ik — i CSCA-CBS 76 H A 4k SCA
(i 3 R, S T 3 AR N TF R Y 4 R 55 Rkt
T ALFE TAGAPY . SOGWOR [ICS-FGP | EF-

PA-G™, £ 6 % i1 IAGA,SOGWO,ICS-FG, EF-
PA-G il CSCA-CBS £ 30 4k F 4 3732 17 30 WG 3k
5 B P4 bR o 22 b Bk S 808 R IR T X
N SCHR



AR ,2025 £,32 %, 5% 1 #§ Guangxi Sciences, 2025, Vol.32 No. 1

A /i
50 y 5
() oM AALAL
a - a —— CSCA-CBS a
§ 100 § -5 —o—IWCCSCA § —*—CSCA-CBS
= -150 = : —o—IM-SCA = —a—IWCCSCA
=1 ——CSCA-CBS = —a— ASCA 5 10 —o—IM-SCA
= =200 —o—[WCCSCA — —o—OBSCA = ——ASCA
—o—IM-SCA 10§ 15 —o—OBSCA
-250 —&—ASCA
——OBSCA ¢ 00 0OOAA LA ArLOADOD o
-300 -15 — -20
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
Generation Generation Generation
VA J J
5 50 50
—*— CSCA-CBS $00004
—a—IWCCSCA 0 G000 O EHEEOVUREES00000000000000000
0 —o—IM-SCA %o
3 5 | 5 0 g
[ —— ) %)
8 3 -100 3 -100
£ 5 = =
b= %_150 —*—CSCA-CBS %_150 ——SCCA-CBS
—~ = 500 [t —=—IWCCScA = 00l —=—1wcesca
-10 —o—IM-SCA —o—IM-SCA
- —2—ASCA _ —a—ASCA
250 —o—OBSCA Q 250 ——OBSCA
-15 -300 -300
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
Generation Generation Generation
Juo S
50 100 0
. : 50
P = 2 -100
& -100 5] 9]
g | £ -100 £ -150
S50 cscaces 5 —*—CSCA-CBS 5 ——
% SCA- 5 - B 200 CSCA-CBS
= _500ff —=—1wcesea —o—IWCCSCA —a—IWCCSCA
—o—IM-SCA -200 —o—IM-SCA —o—IM-SCA
250H] —=—Asca —a—ASCA -250 —&—ASCA
——OBSCA ——OBSCA ——OBSCA
-300 -300 -300
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
Generation Generation Generation

Bl 3 CSCA-CBS.ASCA.IWCCSCA.OBSCA.IM-SCA i sk i1 £k (100 48
Fig.3 Convergence curves of CSCA-CBS, ASCA,IWCCSCA,OBSCA ,and IM-SCA (100 D)
*& 6 TAGA.SOGWO.ICS-FG.EFPA-G,CSCA-CBS Wit 1t &5 8 (30 4)
Table 6 Optimization results of IAGA,SOGWO, ICS-FG,EFPA-G,and CSCA-CBS (30 D)

Fulfli%on TAGA SOGWO ICS-FG EFPA-G CSCA-CBS
/i 1.54E—324+6.44E—32 4.92E—85+1.79E—84 2.02E—88+1.10E—87 2.82E—269+0.00E+00 0.00E+0010.00E+00
S 2.44E+011+9.75E+00 2.61E+01+£6.00E—01 2.83E+01£3.80E—01 2.87E+01+6.90E—02 2.88E+01+1.77E—01
[ 2.96E—15+1.35E—15 9.59E—15£2.66E—15 0.00E+00%0.00E+00 0.00E+0010.00E+00 0.00E+00+0.00E+00
£ 0.00E+00%0.00E+00 1.01E—03+4.07E—03 0.00E+00%£0.00E+00 0.00E+00£0.00E+00 0.00E+00£0.00E+00
fs 0.00E+00£0.00E+00 1.78E—01+9.74E—01 0.00E+00£0.00E+00 0.00E+001£0.00E+00 0.00E+00X0.00E+00
[ 0.00E+00£0.00E+00 2.50E+00+£4.57E+00 0.00E+00£0.00E+00 0.00E+00%0.00E+00 0.00E+00+0.00E+00
fa 8.94E—021+4.22E—02 6. 10E+03+£7.61E+02 4.47E+03+£1.37E+02 6.91E+034+6.56E+02 9.28E+03+3.42E+02
s 3.51E—35+8.14E—35 3.21E—27+1.30E—26 8.51E—08+4.66E—07 1.85E—266+0.00E4+00 0.00E+00X0.00E+00
fy 4. 51E—20+9.39E—20 3.98E+02+2.12E+03 2.34E—61+1.06E—60 &.17E—225=+0.00E+00 0.00E+00X£0.00E+00
S0 1.08E—32+2. 19E—32 6.82E—85+3.21E—84 7.26E—100+3.98E—99 3.67E—26740.00E+00 0.00E+00£0.00E+00
i 0.00E+00£0.00E+00 0.00E+00£0.00E+00 0.00E+00£0.00E+00 0.00E+00X£0.00E+00 0.00E+00£0.00E+00
[z 2. 14E—22+3.57TE—22 2.93E—49+2.65E—49 2.32E—34+1.25E—33 6.22E—1354+2.86E—134 0.00E+00X£0.00E+00
fis 4.83E—13+5.86E—13 2.36E—21+6.80E—21 8.87E—35+4.86E—34 3.98E—135+8.68E—135 0.00E+00X£0.00E+00
S 4. 67E—01+6.36E—01 1.39E+00+4.50E+00 3.62E—01%£1.29E—01 1.22E—01+5.20E—02 9.68E—01+1.30E—01
fis 5.7AE—01+8.26E—01 1.72E—01%£1.18E—01 2.13E+00+8.53E—02 2.21E—02+1.76E—02 2.83E+00+1.03E—01

+/~/— 4/4/7 3/1/11 3/5/17 4/5/6 —/—/—

Note:data in bold are the optimal results. — .+ ,and =~ indicate that the compared algorithms are significantly inferior, superior,and approximately

equal to CSCA-CBS, respectively.
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Table 7 Average ranking of all comparison algorithms

Friedman Kruskal-Wallis
4
Rank Rk (% Hk 1355
Algorithm Score Algorithm Score
1 CSCA-CBS 2. 60 CSCA-CBS 54,33
2 IM-SCA 2.73 IM-SCA 62.17
3 EFPA-G 2. 80 EFPA-G 66. 21
4 IWCCSA 3.27 IWCCSA 77.02
5 ICS-FG 4.33 OBSCA 84.57
6 OBSCA 4.47 ICS-FG 85.02
7 TAGA 4.53 TAGA 90. 75
8 SOGWO 6. 40 SOGWO 109. 99
9 ASCA 8.20 ASCA 130. 54
10 SCA 9.27 SCA 150. 16
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Table 8 Parameter inversion results of different methods for

soil water content equation

Algorithm 9, 9, « N Funfiiﬁi{%alue
SM 0.053 0. 363 0.013 4,241 0.108 2
DLSM 0.053 0. 363 0.014  4.197 0.147 3
GA 0.057 0. 363 0.014 2.945 0.063 8
HGA 0. 066 0. 358 0.014 4.073 0.077 9
SPSO 0.066 0. 359 0.013 4. 044 0.077 4
HPSO 0.057 0.363 0.013 3.167 0.063 9
SCA 0.061 0. 364 0.012 3.267 0.065 1
CSCA-CBS 0. 057 0. 363 0.014 2.949 0.0617

Note:data in bold are the optimal results.

F 9L T CSCA-CBS 5 SCA.IPSO. HPSO
£9 AAFEEILTIBETHSHBRELEE

T 3 28 138 Oy 3 1 VAP IR A2 T 1Y 2 80U T 45
S, oAb A A B B AN AR B AR . MO
) B A0 BB K B - CSCA-CBS TGt 76 Mk b 1 2 T #5
REIRA I Py R B . &l 4 AT LA i, CSCA-CBS
FE A 2 72 vp 28 26 B bE H At vk O A A AR 1
PERE , 7 51 2 X F 4080 B0k A X B AD e ) A,
CSCA-CBS W B 7E AN [A] £ PR 5% T i3 5 52 br
WEAE 50w & S i S8, Wi 5 BT, 25 BT
AR SCH A CSCA-CBS 1] TR it VG 7 1Y
SR ) 8L, I R P Ik —Fh LU AT SE A MR T T %

Table 9 Parameter inversion results of different methods for three soil types

ks 9 0 « n BB
Soil type Algorithm " ’ Function value
Dehumidification of silty loam HPSO 0. 057 0.362 0.014 2.983 0.062 5
1PSO 0. 064 0. 360 0.013 3.323 0.069 1
SCA 0.058 0. 365 0.014 3.176 0.065 1
CSCA-CBS 0.057 0. 363 0.014 2.949 0.0617
Hygroscopic of silt loam HPSO 0.061 0. 347 0.013 5.779 0.058 2
1PSO 0. 059 0. 354 0.013 3.625 0.061 6
SCA 0. 000 0.368 0.015 2.111 0.061 2
CSCA-CBS 0.061 0. 361 0.013 5. 501 0.057 8
Dehumidification of fine sand HPSO 0.083 0.377 0.015 4.442 0.039 4
IPSO 0. 050 0. 700 0. 330 1. 542 0.076 7
SCA 0. 000 0. 700 0. 550 1. 349 0.039 5
CSCA-CBS 0.083 0.377 0.01 4.622 0.036 9
Hygroscopic of fine sand HPSO 0.081 0.374 0.015 5.012 0.025 9
IPSO 0. 059 0. 700 0.271 1. 648 0.035 2
SCA 0.083 0.371 0.015 5.170 0.033 6
CSCA-CBS 0.081 0.374 0.015 5.013 0.025 4
Dehumidification of gravel HPSO 0. 060 0.275 0.024 2.801 0.016 7
1PSO 0. 048 0. 700 0.417 1.707 0.025 2
SCA 0.058 0.273 0.023 3.033 0.017 7
CSCA-CBS 0.061 0.273 0.023 3.223 0.0156
Hygroscopic of gravel HPSO 0. 045 0.589 0.322 1.718 0.020 9
1PSO 0.043 0. 700 0. 465 1.674 0.063 4
SCA 0.056 0.268 0.022 3.593 0.022 1
CSCA-CBS 0. 056 0. 269 0.022 3.630 0.0203

Note:data in bold are the optimal results.
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Fig. 4 Average iteration curves for parametric inversion of the VG equations
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A Chaotic Sine Cosine Algorithm Based on Crazy Bald - Eagle

Search

ZHOU Tian, MAI Xiongfa,LIU Libin" " ,ZHENG Guilin
(Guangxi Applied Mathematics Center, Nanning Normal University. Nanning,Guangxi,530100,China)

Abstract: Aiming at the slow convergence and low computational accuracy of the Sine Cosine Algorithm

(SCA) in optimization problems,a Chaotic Sine Cosine Algorithm based on Crazy Bald-eagle Search (CSCA-

CBS) is proposed. CSCA-CBS employs Logistic-Tent chaotic mapping for population initialization, thereby

obtaining a more uniform and diverse initial population. Inspired by the bald-eagle search algorithm, CSCA-

CBS adopts a bald-eagle search strategy with a crazy operator to enhance its global exploration capability. To

avoid falling into local optima during later iterations, CSCA-CBS utilizes a dimension-by-dimension reverse
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Cauchy mutation strategy to systematically perturb the population, effectively integrating the advantages of
opposition-based learning and Cauchy mutation. Simulation experiments with 15 benchmark functions show
that the CSCA-CBS can outperform state-of-the-art SCA variants and four non-SCA in terms of computation-
al cost and reliability, solution quality analysis,and convergence performance. Additionally, parameter inver-
sion experiments on soil moisture characteristic curves further validate the excellent practicality and effective-
ness of CSCA-CBS.

Key words: sine cosine algorithm; Logistic-Tent chaotic mapping;bald-eagle search algorithm;crazy operator;

parameter inversion
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