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Ali Baba and the Forty Thieves (AFT)

2 Moth-flame Optimization Algorithm (MFO)
3 Crow Search Algorithm (CSA)

4 Grey Wolf Optimizer (GWO)

5 Fuzzy Logic Algorithm (FLOA)

6 Ant Colony Optimization (ACO)

7 Particle Swarm Optimization (PSO)

8 Gravitational Search Algorithm (GSA)

9 Genetic Algorithm (GA)

10 pifferential Evolution (DE)

>Horse herd Optimization Algorithm (HOA)
SHarris Hawks Optimizer (HHO)

7African Vulture Optimization Algorithm (AVOA)
8Ant Lion Optimizer (ALO)

°Bat Algorithm (BA)

Firefly Algorithm (FA)

“\Whale Optimization Algorithm (WOA)
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Table 1: Values of some basic parameters of the algorithms

Algorithms Parameters Value
AFT Marjaneh Rand[0,1]
Hierarchy factor for f, y 09,05
Sociability factor for B, y 0.2,0.1
HOA Imitation factor for v, & 0.3,0.3
Defense factor for B, v, a 0.2,0.1,05
Roam factor for vy, & 0.05,0.1
® 0.999
Light Absorption Coefficient,Attraction Coefficient Base
FA Valu, MutationCoefficient, Mutation Coefficient Damping 1,2,0.2,0.99
Ratio
ALO antlion by rolette wheel, best antlion so far Rand[0,1] , Rand[0,1]
WOA Convergence_curve zeros(1,Max_iter)
BA Loudness, Pulse rate 0.9,0.6
AVOA L1, L2, w,P1, P2, P3 0.8,0.2,25,0.6,0.4,0.6
HHO B 15
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Figure (9): Convergence curve of algorithms in the function F1 and dimension 10
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Figure (10): Convergence curve of algorithms in the function F2 and dimension 10
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Figure (11): Convergence curve of algorithms in the function F3 and dimension 10
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Figure (12): Convergence curve of algorithms in the function F4 and dimension 10
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Figure (13): Convergence curve of algorithms in the function F5 and dimension 10
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Figure (14): Convergence curve of algorithms in the function F6 and dimension 10
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Figure (15): Convergence curve of algorithms in the function F7 and dimension 10
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Figure (16): Convergence curve of algorithms in the function F8 and dimension 10
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Figure (17): Convergence curve of algorithms in the function F9 and dimension 10

sl ] jo el o%z)l.cL?(W)JS.&)oFs’@lS&d\ﬁ o el g ol 31 WSS slagn oS ol Ko
Sl @il 1o Sloe 1 Sy cawl AlS 10,631 g aiilad ol o Slos 050 Joz g LL e



Yy

VYANEF e 1 sl ojlas [l Jlo [ goi ys30 lislone g 00l 2555 (Sl s 15 (255 Sl (5,9l aloes

F10
- (10 D)
----- AVOA
----- HHO
HOA
20 e ALO
'''''''''''''''''''''''''''''''' FA
_‘%.\ ....... BA .
15 bt ]
D Ko o o o - = =WOA
wr UL
g 1L .
S i\ Ty
L A
R HE '
rr oy -
il
“i A \\
s g ~
1 %
5 li A ~
1 %
~
\ S s s
R T T .
0 10 20 30 40 5 60 70 80 9 100

Iteration

Voo JSGolass bg Ve any ,oF 10 &b o sl o, oSl o Ko oo :(VA) IS
Figure (18): Convergence curve of algorithms in the function F10 and dimension 10
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Figure (19): Convergence curve of algorithms in the function F11 and dimension 10
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Figure (20): Convergence curve of algorithms in the function F12 and dimension 10

Al oads | Xad iy Gl 4 wlio Co s b o 02 )61 alod a5 058 oo oumline (V) JS5 )0

F13
8 10 D)
<10 (
25
E ————— AVOA
s e HHO
H HOA
2 N e ALO
N FA
i BA
1.5 - = =WOA
7]
o
S
! -g\
"
\
N
W
[ Y
L& s
0.5 m 1 Vi
B e
i iy e
0 PO T lndi Y e Tty T T

50 60 70 80 90 100
Iteration

Voo SIS olawi bg Ve any JoF 13 mb o sl o, oSl ol Koo gioeie (YY) IS
Figure (21): Convergence curve of algorithms in the function F13 and dimension 10
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Figure (22): Convergence curve of algorithms in the function F14 and dimension 10
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Figure (23): Convergence curve of algorithms in the function F15 and dimension 10
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Figure (24): Convergence curve of algorithms in the function F16 and dimension 10
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Figure (25): Convergence curve of algorithms in the function F17 and dimension 10
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Figure (26): Convergence curve of algorithms in the function F18 and dimension 10
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Figure (27): Convergence curve of algorithms in the function F19 and dimension 10
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Figure (28): Convergence curve of algorithms in the function F20 and dimension 10
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Figure (29): Convergence curve of algorithms in the function F21 and dimension 10
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Figure (30): Convergence curve of algorithms in the function F22 and dimension 10
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Figure (31): Convergence curve of algorithms in the function F23 and dimension 10
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Table 2: The performance of algorithms in repetition 100 and dimension 10 (monohedral, polyhedral functions)

AFT HOA FA ALO WOA BA HHO AVOA

F Best sTD Best STD Best ) Best ) Best STD Best STD Best STD Best STD
F1 003192 | 003637 | gos53 | 13273 | 22956 96.895 47896 251.93 1.1775¢-24 1.238e-23 2479.9 11287 5.6455-09 2,0839%-09 1.4829e59 | 2.5685e-59
F2 019325 | 015544 | 25104 | 12957 | 45511 0.028656 10473 0.27881 9.8199-15 9.2454¢-15 27175 20,045 8.2395-00 2.54176-09 2232627 | 38661627
F3 28285 | 17464 | 27399 4184 504.38 198.07 6608.9 858.24 2650.7 144238 5666.9 42408 9.3484¢-09 7.3636-10 2.26826-40 | 3.9286e-40
F4 1005 | 073045 | 9.488 39449 | 14502 2.8528 38,542 19.057 25,813 10692 43.461 6.7465 6.09886-09 2.5266-09 49674631 | 85713e-31
F5 304.2 61489 | 307656 6304 15201 1366.2 262886406 | 2.9001e+06 8.1042 0079619 | 3.0219e+06 | 3.9429¢+06 0.1791 0.29123 0.00037869 | 0.00035869
Fo 000803 | 0802 | 40344 | es762 | 32616 33.359 4864.6 936.96 0.1166 0.10068 43188 469.54 0.0011106 0.00040779 15103605 | 1.6269-05
F7 0043 | 00N | g3z | OOSHI | 00084 g 10067 10243 0.73293 0.0592 0,0024252 0.26948 0.22908 000033348 |  0.00018062 0.00022965 | 0.00012599
F8 26512 | 12571 | -15243 | 14807 | -263L5 155.9 -1821.8 130.7 -3595 11119 -1926.4 185.05 -1286.1 190,61 4150 68.663
Fo 18949 | 45183 | 89062 | 97035 | 47932 27.432 69.885 17515 55219 11.865 22.89 12765 1.9933¢-09 17743609 0 0

F10 16383 | 060694 | 19908 | 020211 | 17.931 055658 1658 0.80678 31162012 26177e-12 14678 23728 6.31886-09 1.2243¢-09 4.4409-16 0

F11 0as21 | o3suz | 1726 | OO0 | 26658 0833 34.222 5.8456 0.027448 0.0079645 51.751 17.901 4.6281e-09 3.2077¢-09 0 0

F12 097925 | 07025 | 43278 | 02014 | 12543 39001 4669e+06 | 158926406 0.066894 0024609 | 15448e+07 | 19904e+07 | 000056407 |  0.00087688 00067426 | 0.011676
F13 15088 | 24141 | 7.9608 | 35063 | 18557 9.8304 13186407 | 1569407 0.16521 0000832 | 9.5054e+06 | 8.3157e+06 | 0001435 0.0011482 14513606 | 1.1257e-06

Time 0.3213 02134 1.6086 0.5652 0.03876 0.05217 0.17824 0.038782
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Table 3: The performance of algorithms in repetition 1000 and dimension 10 (monohedral, polyhedral functions)

AFT HOA FA ALO WOA BA HHO AVOA
F Best STD Best STD Best sTD Best sTD Best STD Best STD Best STD Best STD
Fi | 25841 | aseasear | 2042 | pu3mesn | o786 0.10796 51222 1470.4 1.0846¢-268 0 2514 974.78 26016000 | 21225 0 0
F2 | 17557e18 | 2473018 27621 8.0375 0.21926 0.04541 18.236 3.9354 6.5763¢-146 | 5.8723¢-146 26.927 29,568 a3u7re09 | 41008 LT 3% 0
F3 | 3.6008e-18 254e-19 466.18 36.321 0.60065 0.054665 52135 827.97 00010724 | 0.0011161 54746 1080.1 4100209 | 36102 0 0
Fa | ocaszreos | oamees | O0%0% | gs700e12 | 046213 | 00054992 41,994 54758 17471 2.4468 25.481 14.802 a0y | 2039 | 49i0Te 0
F5 2.0011 2.8079 8.9772 48091 248.29 320.79 135416406 | 15457406 6.0964 0095028 | 32327e+05 | 13691405 | 000082669 | 0001078 | 30822005 | >TIL%
F6 0 0 22533 00027788 | 077823 | 0.023009 3584.1 53172 59480-05 | 9.48250-06 7584 485.86 37306006 | Z9TE | goaeens | 244%
F7 00055242 | 0.00071677 | 0.057691 0062594 | 519e-05 | 1.22556-05 056532 0.20238 00028697 | 0.0039801 0.045428 0.033509 81232005 | 85386 | gggape05 | ST
F8 3341 307.07 21054 780.98 25778 377.89 -19973 26553 -3655.6 230.45 19114 46185 15212 257.77 40516 230.34
F9 12,934 56283 62.416 7.1029 56.129 42733 56.742 7.1583 0 0 29.353 9.1459 Goue2e09 | A3 0 0
F10 | 7.5895¢-15 0 19.661 0.10977 19.193 0.0011088 15.561 0.55043 5773215 | 25121e-15 13.544 0.81076 4751200 | MO0 | 44400016 0
F11 | 0072563 0.053861 17573 0.37887 0.52306 0.065161 33.230 1.0068 0 0 38.403 20.706 s300e09 | 31928 0 0
Fl2 | a7116e32 0 47647 3.9736 15556 2241 67055405 | 306480405 | 000028729 | 000020188 | 11800e+06 | 5.908e+05 | 45542006 | 474 | gogupeqq | 7651
F13 | 13498e-32 0 8.5053 6.1354 0045814 | 00011874 | 78154406 | 66755405 | 000037404 | 000035049 | 41392e+05 | 54784e+05 | a1s3e0s | CO%T | 17arsers | 74T
Tim 0.8793 17007 25.3328 143370 0.3666 0.4913 0.9823 05213
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Table 4: The performance of algorithms in repetition 100 and dimension 20 (monohedral, polyhedral functions)

AFT HOA FA ALO WOA BA HHO AVOA
F Best STD Best STD Best STD Best STD Best STD Best STD Best STD Best STD
F1 | 33728 3.7598 67901 | 41047 9756.6 92.216 14203 7533.1 20828022 | 2.5647e-22 11989 262.02 7489909 | 1960400 | 48ssesa | ST
F2 5238 3.3489 23969 31895 83.672 9.86 3096.6 4065.2 3.0696e-13 | 1.9675e-13 58.369 5.7998 64646000 | 3254009 | 3779125 | S5%E
F3 | 18501 1187 25764 | 113243 10469 3029.9 26083 16789 20129 2193 37165 28031 37498009 | 48856e09 | 5oegse39 | S7TIO%
F4 1959 8.8068 13012 | 46837 37578 75379 52.381 11.407 69.422 27.487 46.627 9.4885 4315600 | 2876909 | 2924328 | °US%
F5 | 956.16 705.32 40643 | 779956 11023406 | 494026405 | 22326 | 7108406 18563 0.059716 43304406 | 35076e+05 | 022775 0.32083 58137 10.065
Fo | 16.639 17.746 10001 | 22196 6840.1 600.84 17574 878.68 0.36012 0.15211 10637 847.09 0001483 | 000095222 | oosarer | C07276
Fro| 0078 0.03303 014578 | 0078t 0.086523 00041014 | 93582 054317 0.012994 0,0036901 054378 0.048349 0.0019551 0001386 | 95307e0s | 323
F8 | -48259 186 24362 | 14168 5204.2 655.38 -3208.9 1887.15 -7187.9 14076 31863 1280 24502 12391 71611 103.1
Fo | 73044 32.189 209.78 1333 109.74 16.477 194.13 2.9513 0.63533 0.8985 46.288 0.71017 4.84376-09 | 1.5191e-09 0 0
F10 | 42408 0.78657 20108 | 0.48313 19.872 0.27959 18.468 0.18611 26016e-11 | 3.5401e-11 14.926 0.84732 57634600 | 15793600 | 4.4409-16 0
Fi1 | 15086 0.13427 83745 | 13215 62.806 14707 139.28 48.476 7.2164e-16 | 8.6355e-16 12031 1.3399 27613600 | 2.3536e-09 0 0
Fi2 | 10626 19472 8.8708 3676 17372 L7672 e

! ! : ! 73726405 | 14034e+05 Jst 4.0065¢+06 0.086189 0.021086 1.2566+07 12116e+07 | 0.00035651 | 0.00037825 | 6.1871e-05 P
F13 | 30004 11323 17930 | 22149 16765 1280 D15
! ; } . 67658406 19356406 200 5.3076e+07 0.36163 0.029869 7.9426+06 13008 00019454 | 0.0050688 | 0.0090698 :
m 11538 02153 17693 12307 0.0764 0.0622 12301 0.0871
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Table 6: The performance of algorithms in repetition 1000 and dimension 20 (Omonohedral, polyhedral functions)
AFT HOA FA ALO WOA BA HHO AVOA

B Best STD Best STD Best STD Best STD Best STD Best STD Best STD Best STD

Fi | 120ste16 | 1503deds | M99 | 17092005 5,648 0.24684 15896 24356 3155t 0 9540.1 5326.2 6.3109-00 4.0984e-09 0 0

F2 | 3.9780e-00 | 49577600 | 29352 41361 41717 57.786 137.18 73.424 43825 boTLZe: 43.964 10.898 7.0264e-09 1.7857e-09 v 0
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F3 | 00079357 | 0.0057854 4855 802.95 7.4542 13327 32801 11815 18674 9.1304 22145 27953 3.98716-00 1.2306e-09 0 0
F4 1212 0.25327 56888 | 78101014 1.0231 0,023936 61.038 19596 56.477 23.088 33.566 8.3755 8.17166-09 2.43876-09 Taze- 0
F5 8.9855 0.012981 18.991 3.012081 11478 70731 220776407 | 39113406 16.999 002944 | 58151406 | 2.8018e+06 0.0027688 0.003352 23008006 | 29022
F6 | 46234e-18 | 4688318 | 47492 | 0.0013543 5.2365 0.18595 12575 879.08 0.0043188 | 0.001972 87132 4607.8 000012704 | 0000182 | 26asse1r | L33
F7 | 0024464 | 00027115 | 0024505 | 001142 | 0.00023794 | 3.9433¢-05 13.026 6.2071 0.0025634 | 0.0013429 0.6084 0.48234 38436005 | 43068005 | Sasarens | 00
F8 -5496.8 29.058 3245 94.16 51717 15197 28078 239.92 58447 2147 36165 1086.2 21371 13824 gare7 | LOSB%e-
Fo 71139 13367 186 33504 11674 24311 196.09 5.4974 0 0 58.21 30.254 5.2050¢-09 2.3833-09 0 0
F10 12263 17342 20.323 0.13118 19.808 0.18589 17.79 0.66146 22004e-15 | 2.5121e-15 15108 22407 45747-09 150866-09 | 4.4400-16 0
F11 0.025786 0.015575 2.0968 0.60166 1.0378 0.006422 157.44 18.831 0.025909 0.035934 84.949 22.711 5.4938e-09 4.6148e-09 0 0
Fl2 | 077803 1.1003 6.6028 0.74522 12221 16020 15384407 | 7.0539%+06 | 0014878 | 0.0091000 | 59505e+05 | 6.9568e+05 2.8996e-07 12244007 | 28140011 | 22012
F13 5.9508e-17 6.407e-17 19.184 6.4063 0.27232 0.016953 9.9376e+07 1.0062e+08 0.13464 0.019681 5.6348e+06 4.5584e+06 8.7456e-06 9.4594e-06 2.9835e-10 1'72399-
Time 1.1428 1.7142 27.2857 34.2857 0.4857 0.5362 1.54209 0.5391
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Table 5: The performance of algorithms in repetition 100 and dimension 30 (monohedral, polyhedral functions)
AFT HOA FA WOA BA HHO AVOA
F Best STD Best STD Best STD Best STD Best STD Best STD Best STD Best STD
F1 431.78 245.16 844.06 51.753 26587 22233 27654 4642.2 6.285e-22 8.7708e-22 17471 1205.4 5 53;89- SIESSAE- 7.7257e-59 1.3381e-58
F2 16673 | 21 | M40Z 1.0498e+09 12437 43.844 2.8026+06 3.95256406 3511914 | 6.776e-15 12943 1775.1 5993 | 32300 | 3284e24 | 5688024
F3 | 38747 | ora24 | 26234 11230 24604 11212 63152 19544 1.4511e+05 13718 76507 5924.8 Loorse | LSIE | 4ea70e30 | 80320639
F4 27.416 9.6117 13.518 2.0722 53.391 5.9528 64.215 4.0686 62.847 38.081 41.291 3.7042 5 68;89- 3.432¢e-10 1.1524e-29 1.7938e-29
F5 | oossa | 25023 | 82101 60145 22226 | 3 031e+07 | @S5L3+07 | 11187et06 28.784 00051305 | 21693e+07 |  3.3262¢+06 0033636 | 0.02220 93713 16.19
F6 | 61613 | 17471 | 1599.1 193.68 21270 28408 28520 47623 1222 0.0091081 11031 344.12 0002663 | 000123 | 00083307 | 00028494
F7 | 027079 | 023805 | 028124 0.043154 0.19761 0.067458 22.404 2.7267 0021494 | 0.0042587 3.0397 1367 0000749 | 0000400 | 000042517 | 9.4811e-05
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F8 6800 | 857.32 | -2985.4 150.73 -6598.7 101256 43483 842.89 -8261.2 141.92 -3445.1 249.47 -3103 1129.1 -11666 101.3
F9 11728 | 89636 | 350.66 24.93 208.85 24,626 3456 12939 1.1369-13 0 57.253 23222 61359 | 3558 0 0
F10 | 85513 2.397 20.488 0.030639 20.04 0.20944 18.94 06169 3201de-12 | 27282612 15.808 1.2852 Aaise | 3574 | 44000006 0
F11 | 52034 | 16555 | 94101 2417 164,53 0.70602 300.8 20.855 1.1102¢-16 0 165.9 45.662 2005se- | 2 7ok 0 0
Fl2 | 18321 | 10981 | 14284 5.0685 o 4.73966+06 1.2308¢+08 9.9264+06 0.069364 0022095 | 2.3755e+06 1.3887e+06 0000587 | 00005 | 000056828 | 0.00093203
F13 | 1242 81408 | 54935 25664 [ 3.81096+07 2.1207¢+08 5.814e+07 1.4268 0.49754 1.1697e+08 9.0965¢+07 ooots2 | %9979 | 000026218 | 0.00023704
im 1.0769 0.2316 1.4094 15384 05384 0.3846 0.1243 0.044278
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Table 7: The performance of algorithms in repetition 1000 and dimension 30 (monohedral, polyhedral functions)
AFT HOA FA ALO WOA BA HHO AVOA
F Best sTD Best sTD Best STD Best STD Best STD Best sTD Best sTD Best sTD
FI | o4s3e10 | 14021e10 | 221817 | 3B | y4sy 0.36609 30630 24407 1.095%e- 0 17226 61759 | 1.1397e-09 | 11523-09 0 0
F2 | 00074018 | 0.0003182 80502 36048 77.906 107.31 vgradesor | 2300 | 2502 3.395¢-140 91.98 2513 | 56318e00 | 3.3224e-09 Lo 0
F3 16201 13992 9961.5 19484 | 27.247 6.2741 39966 13555 882.76 12462 34390 14195 | 7.7914e-10 | 4.6796e-10 0 0
F4 14.963 1212 aro7e13 | 31992 | 1430 0.16319 58.306 0.9614 46.964 9.5844 54.941 90864 | 39002000 | 1e0ige0o | O 0
F5 28.324 15338 29.003 0018%5 | 7871 163.46 s700er07 | O39S 26,771 0.12556 2.9746¢+06 23508 | 00041120 | 00062492 | 7.474806 | 9914306
F6 | 1349908 | 1.6015e-08 72721 03223 | 13181 0.86051 30380 27179 | 0019073 | 00030483 24674 11136 | 000013601 | 0.00012315 | 39319-09 | 2.2007e-09
F7 0.069513 0.014751 oossoos | 0387 | 000082 g 00013624 31.077 11709 | 00012298 | 00005651 11147 0.64565 | 2.6733-05 | 22145e-05 | 35795005 | 4.2843¢-05
F8 84817 975.02 -3986.9 28141 | 63716 167183 -3934.8 316.28 12345 11317 -3800.4 951.75 50675 606.44 12451 206.02
Fo 75,617 8.4425 208.78 34219 | 17895 22.469 3321 25015 0 0 1791 94272 | 5050909 | 458209 0 0
F10 347 16308 20516 O06EL | 20012 | 0040834 19.118 015142 | 57732e15 | 25121e15 15.738 0.9845 549000 | 26742600 | 4.4409-16 0
F11 | 0014761 0.010416 21357 13012 | 11391 | 0.0046677 32675 49.112 0 0 204.47 34983 | 1152909 | 101386-09 0 0
F12 3.8012 53757 14711 79848 | 16.046 1.7069 1.00874 G2 A2
’ ! ; | S : 0987e+08 = 00057582 | 0.0054699 12756407 prel 11535¢-06 | 6.3328e-07 | 2570010 | 1.5061e-10
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Table 8: The performance of algorithms in repetition 100 (F14 - F23 functions)
AFT HOA FA ALO WOA BA HHO AVOA
Best STD Best STD Best STD Best STD Best STD Best STD Best STD Best STD
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4
F16 1.5;31 1.5701e-16 -1.0275 0.00012117 -0.75957 3.2191e-08 -0.93245 0.00037752 -1.3316 1.0774e-06 -0.75957 8.0095e-08 -0.553 0.3361 -1.0316 1.1489%-14
6
F17 0'2287 0 0.92228 0.19588 0.39813 6.6346e-05 0.94757 0.057038 0.4251 1.5905 0.47321 4.7517e-12 0.6341 0.0002203 0.39789 3.0806e-10
F18 3 6.2804e-16 3.0017 0.0024105 3 19.092 5.4009 3.3953 3.0002 0.00017039 3 1.6807e-05 3.0001 0.00011566 3 2.1279e-05
F19 3.i;62 9.9301e-16 -3.8542 0.0027817 -3.8628 7.8985e-07 -3.7044 0.027559 -3.4737 0.5432 -3.8628 2.5571e-06 -3.3665 0.15404 -3.8627 0.00015341
8
F20 3.3:36 0 -2.6771 0.64145 -3.203 4.8168e-05 -2.9327 0.090862 -3.0468 0.35309 -3.3219 6.8299-05 -1.9474 0.63049 -3.2811 0.068004
1
F21 5‘1:73 4.313 -2.2681 0.90114 -5.0983 0.0013679 -1.3268 0.019616 -7.4172 3.3572 -6.3918 5.3193 -0.52706 0.047612 -10.153 7.1687e-07
F22 10?97 1.4891e-13 -5.8191 4.6029 -8.6414 5.3957 -1.373 0.088507 -6.5181 5.4025 -6.5844 5.4001 -3.0753 2.0431 -10.403 1.1308e-07
3
F23 5.1-26 4.685 -2.0933 6.1542 -3.4675 3.7826 -2.2221 0.45655 -8.643 0.14944 -7.8333 3.6075e-06 -3.3962 2.4502 -10.536 1.3179e-06
6
0.3213 0.2134 1.6086 0.5652 0.03876 0.05217 0.17824 0.038782

&g ol loas LS Soolw ali (paiz oSy 5l aS 090 o0 a8 Pluwe 3l glaiws 4 gilwaigs 0 oS 5 &g
5 B i b pite o sduzn ot g dote dig alali pai> 393 wodd pae aibe gl Sy Jeld Ygens
S 8es ol Jodizmy 5 (ly Plaw S 50 o] (Gl oy esiloater slapm,sSl dglio )0 @l Gal ool
2l gley (uSSles 9 Jlae Blpoul al (0 yige Jlme dw 0 Ve v SIS L F23 6 FI4 oS 5wl Jo sl lapi 565l
2o & Cod FI7 F15 F14 &g 10 950 Joz 5 Lhide o003 aS aas oo oylid ull .ol ool ools Las (A) Jgox
098] cnl & Glaite aie sla gy on o F22 F20 FI16 g5 50 Lol oyl Conis | (65 dinge granly ol atidlys L o 56531

oS5 5 PlaS Ol ok S 050 Jez g Lhie slap oSl a5 was (o (LS FIB & sln Gl (n e Sl gl oo




Sl Pl — i ST (e —5 s aabl [ 80013 sla 02,05l (S0 b 0jo Jozr 9 Lb (e 0,981 0 Shos (o) 0 TO

S5l bl By aied 505 o2 4l 2l F19 a0l )0 cyizmed il 005l Cwds 1) SLuSs Jlade ol 81
Nl 0 ,Shos g Wil alils 030 Joz 5 Ll 5 ool slo o sl Ysame |y 0 Shos 0 g bxal ) ctzrg 5z 5 (4
OlF Wb (oS 5 wlg 50 Bige sl ol .l 035 JguB BB il (o Lls | 12l loj o keS 4l pe e ol BT LSS
U155 g ol (Sto (me (55100 500 4 i (oli T S5 0 558U il Aty e (s9racr 5 (6l p (97 G (55
ol slin 0 Slas pae Js Wiy oo ol a5 wils (I oS 5 (K0l 5 ennzmy slalad ;o cenl (Sas ()] gyl g
S @l bl gl 5l e Sl 4 @lsi cnl 5o az g0y o580l 0 Shes all S S @ls 50 e Gl 8L 5o o ,s5l
&l adh )0 5005 00 plp &b ez o Lbile 5955 ez w sl sl Sleme Sl s ool ooy (425 2z 5 ks

il e oo ol 3 Shae 53 (B 15S0 5 (5ly eama LS o sl Bl s 3

Voo SS9 F230 FI14 plgs 5l oolaial b o)y 9590 sl 0,651 0, Slos 14 Jgu
Table 9: The performance of algorithms in repetition 1000 (F14 - F23 functions)

AFT HOA FA ALO WOA BA HHO AVOA
Best STD Best STD Best STD Best STD Best STD Best STD Best STD Best STD
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Abstract

Nature has always been a suitable model for humans so that
researchers can model the body structure and movement
model of animals and biological behaviors of creatures,
creating algorithms that are inspired by them and can be
used to optimize and solve complex problems. The Alibaba
and Forty Thieves algorithm is one of the meta-heuristic
algorithms that is inspired by the story of Alibaba and the
Forty Thieves. In this algorithm, the city where the story
takes place is considered as the search space and the
thieves act as the search agents. Also, Alibaba is considered
as the target and optimal answer to the problem. Given the
breadth of meta-heuristic algorithms and their wide
application in various fields, it seems necessary to
investigate the performance of such algorithms. This paper
aims to compare the performance of the Forty Thieves and
Alibaba algorithm with seven other algorithms including the
Herd of Horses, Harris's Hawk, African Vulture, Ant Lion, Bat,
Firefly, and Whale optimization algorithms. The CEC 2017
standard function set and three criteria such as best
solution, standard deviation, and average execution time

have been used to evaluate the selected algorithms' performance. The simulation results indicate that
the African Vulture and Harris's Hawk algorithms performed significantly better than the Forty Thieves
and Alibaba algorithm, as well as other algorithms, in most functions. Overall, the performance of the
Forty Thieves and Alibaba algorithm is better than that of the Ant Lion, Bat, and Firefly algorithms.

Keywords: Alibaba and forty thieves, Meta-heuristic algorithms, Harris's Hawk, African

vulture.
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