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Abstract; The energy level stabilization process of the multi-scale quantum harmonic oscillator algorithm ( MQHOA )
is the core part of the algorithm,which plays an important role in avoiding the algorithm falling into local optimum and im-
proving the accuracy of the algorithm. In the studying of the energy level stabilization process of the algorithm, it is found
that different energy level stabilization criteria will result in different performance of the algorithm at the same energy level.
The relatively loose criterion makes the iteration of the algorithm inadequate in the process of energy level stabilization and
easy to fall into premature. The more stringent criterion can make the wave function reach a stable state at the same energy
level ,improve the global search ability of the algorithm ,but meanwhile the computing cost will also rise. Experiments show
that loose energy level stability criterion of the algorithm has good effect on solving unimodal simple functions,and strict en-
ergy level stability criterion of it is suitable for solving multimodal complex functions. The algorithm has been effectively ap-
plied in resource optimization,adaptive control and energy consumption optimization management.
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DERXS L, AT LS UL A B — 45 R DLk 3.

R3 ZIERE 10 ~100 £HE A 5 AS #HURB S RMBEITLL

Ackley PR Levy R Griewank PR%L
A A AS ffiA A A AS ffiA A RRA AS ffiA

i piE . . . . . .

i J{fg SS3YN; 3 f:g; AL fg S3)/N 3 J{jﬂ::; Sdyn; 3 fg Sd)N: 3 f;{; Sd)N: 3
10 6521 2.33E-06 | 13821 |7.61E-07 | 24307 |2.34E-12| 31333 |8 59E -13 | 83165 |6.48E -13 | 87088 2.53E-13
20 17873 | 3.76E-06 | 20533 | 1.63E-06| 60719 |3.22E-11| 69406 |7.78E —12 | 30679 |2.22K -12 | 35898 1.52E -12
30 23053 |S5.64E-06 | 40574 |2.63E-06| 85336 |2.89E-10| 94439 |7.64E—11| 44577 |5.32E-12 | 56418 3.97E -12
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B Ackley | Levy |Griewank| Ackley | Levy |Griewank| Ackley | Levy |Griewank| Ackley | Levy |Griewank| Ackley | Levy |Griewank
1] 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
51100.0% | 100.0% | 0.0% | 100.0% | 100.0% | 0.0% | 100.0% | 100.0% | 0.0% | 100.0% | 100.0% | 0.0% | 100.0% | 100.0% | 0.0%
10| 98.0% | 94.1% | 5.9% | 98.0% | 94.1% | 9.8% | 98.0% | %4.1% | 3.9% |100.0% | 96.1% | 9.8% | 100.0% | 100.0% | 3.9%
15 92.2% | 80.4% | 58.8% | 94.1% | 74.5% | 54.9% | 92.2% | 78.4% | 70.6% | 90.2% | 82.4% | 4.7% | 98.0% | 98.0% | 84.3%
20| 74.5% | 47.1% | 60.8% | 68.6% | 37.3% | 58.8% | 72.5% | 45.1% | 62.7% | 90.2% | 64.7% | 76.5% | 98.0% | 86.3% | 98.0%
25| 52.9% | 17.6% | 64.7% | 58.8% | 35.3% | 72.5% | 56.9% | 21.6% | 78.4% | 86.3% | 25.5% | 76.5% | 98.0% | 72.5% | 84.3%
30| 33.3% | 13.7% | 62.7% | 47.1% | 7.8% | 78.4% | 27.5% | 7.8% | 68.6% | 54.9% | 19.6% | 84.3% | 86.3% | 45.1% | 90.2%
35| 60.8% | 25.5% | 78.4% | 58.8% | 23.5% | 72.5% | 58.8% | 19.6% | 80.4% | 70.6% | 31.4% | 70.6% | 96.1% | 66.7% | 90.2%
4| 2.0% | 2.0% | 56.9% | 15.7% | 0.0% | 66.7% | 13.7% | 2.0% | 78.4% | 21.6% | 0.0% | 74.5% | 62.7% | 21.6% | 88.2%
45| 3.9% | 0.0% | 74.5% | 2.0% | 0.0% | 66.7% | 3.9% | 2.0% | 78.4% | 9.8% | 0.0% | 68.6% | 51.0% | 3.9% | 88.2%
50| 0.0% 0.0% | 78.4% | 0.0% 0.0% | 62.7% | 0.0% 0.0% | 80.4% | 5.9% 0.0% | 76.5% | 21.5% | 5.9% | 92.2%
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