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Elitist Teaching-learning-based Optimization Algorithm Based on Feedback

YU Kun-Jie! WANG Xin? WANG Zhen-Lei!

Abstract Elitist teaching-learning-based optimization (ETLBO) is a novel optimization algorithm based on the practical
teaching-learning process of the class. In this paper, we propose a feedback elitist teaching-learning-based optimization
(FETLBO) to solve the problem of low precision and poor stability of the ETLBO. Based on the ETLBO, a feedback
phase is introduced at the end of the learner phase to increase the learning style and ensure the diversity of students so as
to improve the algorithm'’s global search ability. Meanwhile, the feedback phase is for the slow students to communicate
with the teacher and enables them to be close to the teacher quickly, so that the algorithm uses the fine local search and
improves the precision. Six unconstrained and five constrained classic tests show that the FETLBO algorithm outperforms
the other algorithms in precision and stability. Finally, the FETLBO algorithm is applied to the tension/compression
spring design problem and the 0-1 knapsack problem, and obtains satisfactory results.
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min fr(z) = 5.3578547x5> + 0.835689 121 25+

37.293239z1 — 40792.141 (A1)

g1(z) = 85.334407 + 0.00568587275+
0.0006262z1 24 —0.0022053z 325 —92 < 0
g2(z) = —85.334407 — 0.00568587 225 —
0.000626221 £4+0.0022053z 325 < 0
gs(z) = 80.51249 + 0.007137zom5+
0.0029955z 1 22 + 0.0021813z52 — 110 < 0
ga(z) = —80.51249 — 0.007137z225—
0.0029955z1 2 — 0.0021813z52 4 90 < 0
g5(z) = 9.300961 + 0.00470262375-+
0.0012547z 23+0.00190852324—25 < 0
g6(x) = —9.300961 — 0.00470262325—
0.0012547z1 25 — 0.0019085z324 + 20 < 0
(A2)

Hep i<z <wug,i=1,-
(102,45,45,45,45).

-5, 1 = (78,33,27,27,27),u =

min fs(z) = z1 + T2 + T3 (A3)
g1(z) = —1 +0.0025(z4+x6) < 0
—140.0025(z5+z7—24) <0
—1+0.01(zs—z5) <0

xT

) =
g2(x) =
g93(x) =
() =

ga(z) = —126+833.3325224+10021 — (A4)
83333.333 <0
g5(z) = —x2w7+1250x5+z224—125024 < 0

g6(z) = —x328+1250000+ 2325 —250025 < 0

Al <a <wg, i=1,---,8, 1 =(100,1000, 1000, 10,

10, 10, 10, 10), w = (10000, 10 000, 10 000, 1 000, 1 000, 1 000,
1000, 1 000).
min fo(z) = (z1 — 10)° + (22 — 20)* (A5)
—(21 —5)% — (22 — 5)2 +100< 0

{ gi(z) =
g2(x) =

Hrh, 13 < 21 <100, 0 < 25 < 100.

(x1 —6)% + (z2 — 5)? —82.81 <0

13
min fio(z) = 52 z; — 5 Z i Z i (AT)
i=5
g1(z) =21 4+ 222 + 210 + 211 — 10 <0
g2(z) = 221 4+ 223 + 210 + 12 — 10 <0
g3(z) = 2x2 + 223 + 211 + 212 — 10 <0
ga(z) = —8x1 + 210 <0
gs(x) = —8x2 + 11 <0 (A8)
gs(z) = —8x3 + 212 <0
g7(x) = —2x4 — x5 + 210 < 0
gs(x) = =226 —x7 + 211 <0
go(x) = —2x8 — x9 + 12 <0
B, 0 <2 <16 =1,--,9, 0<a <100 (=
10,11,12), 0 < 215 < 1.

min fll(a:) = 3212 + .1‘22 + z129 — 1421 — 1622+
(553 — 10)2 + 4(%4 — 5)2 + (:E5 — 3)2+
2(1'6 — 1)2 + 5%72 + 7(.@8—11)2—#

2(x9—10)*+ (10— 7)° +45 (A9)
g1(x) = =105 + 4x1 + 5x2 — 3x7 + 928 < 0
g2(z) = 1021 — 8x2 — 1727 + 228 <0
gg(l‘) —8x1 + 229 + dxrg — 2210 — 12 <0
ga(z) = 3(z1 — 2)® + 4(x2 — 3)% + 2w3°—

Tes —120 < 0
g5(x) = 5212 + 8x2 4+ (3 —6)2 — 224 —40 <0
g6(z) = 21° + 2(22 — 2)* — 22172+

l4xs — 626 < 0
g7(x) = 0.5(x1 — 8) + 2(x2 — 4)* + 3w5—
z6 —30 <0
gs(®) = =321 + 632 + 12(z9 — 8)® — Tx10 <0

(A10)
Hrh, —10< 2, <10 (i=1,---,10).
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