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Abstract

One of the problems of domestic manufacturing companies in the battery industry is the lack of research and
development (R&D) models to improve technology. The purpose of this research is to present two stages for the
development of a mathematical programming model in the automotive industry. At first, R&D models are weighted
using the sequential priority method, and then a three-objective mathematical model is used to allocate R&D models
to industrial units (car battery manufacturing companies) taking into account the goals. Profit, risk and enerqy
consumption are developed. Finally, in order to solve the model, the enhanced epsilon-constraint method is used and
to compare the results of the model, the non-dominated sorted genetic algorithm (NSGA-I1) is used. In general, the
results of the model analysis show the high validity of the hybrid approach used in the evaluation of the proposed
research and development model in car battery manufacturing companies. Finally, in order to solve the model, the
enhanced epsilon-constraint method is used and to compare the results of the model, the non-dominated sorted genetic
algorithm (NSGA-II) is used. In general, the results of the model analysis show the high validity of the hybrid approach
used in the evaluation of the proposed research and development model in car battery manufacturing companies.
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Research and development model, Sequential priority method, Multi-objective mathematical optimization, genetic
algorithm of non-dominant ranking, Battery industries.
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16 (7x10) 22835380 | 7072896.9 | 23576118 | 10392625 | 22872262 | 8701997.9 | 23443263 | 11643043
17 (8x11) 24627420 | 8415395.8 | 24266836 | 8327252.8 | 24784816 | 8566707.5 | 25504544 | 9358624.7
18 (8x13) 31497990 | 8634202.1 | 30820002 | 8792236.3 | 32144647 8544102 32625278 | 9434840.6
19 (9x15) 49986316 | 11558768 | 43974235 | 10603039 | 45837060 | 13029762 | 42918108 | 13844703
20 | (10x15) | 52579911 12219213 | 49151322 13661915 | 45328433 14117129 52075357 15613441
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11 | (10x16) | 3333603.7 2163380 3342444.2 | 2619452.1 | 3872836.1 | 2586597.9 | 2614970 | 3161888.4
12 | (10x18) | 7472759.4 | 3905583.1 | 6859181.6 | 4711764.4 7496800 4310015.5 6242485 6305971.1
13 | (12x20) | 11901225 | 5103766.7 | 10583532 | 6089452.8 | 9915473.8 6383508 9342111 | 7339845.6
14 | (12x22) | 17232216 | 5557699.8 | 13981927 | 6422994.9 | 16936184 | 7281580.2 | 13854489 | 8013862.8
15 | (14x24) | 23813299 | 8626919.7 | 20885267 | 7202235.7 | 25325227 | 9173970.5 | 20827960 | 8357901.9
16 | (10x26) | 24398764 | 8334506.2 | 27688029 13835736 24747479 | 9890963.5 | 25731827 | 12109774
17 | (16x27) | 29966921 | 10137616 | 32233926 | 9148820.9 | 34899760 9257735 28840785 | 11139714
18 | (18x27) | 41959269 | 10414060 | 42094140 | 9577257.4 | 39797320 | 9317234.2 | 35737389 | 10729413
19 | (20x28) | 57372921 14905847 58624122 12677546 57000667 15676662 | 52204324 | 14688341
20 | (21x29) | 58459554 | 14963176 | 54512510 | 15817526 | 61239213 | 14705343 | 51325293 | 16506138
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23 (25x34) | 11223009 | 6983097.5 | 11029971 | 6962059.4 | 10622815 | 7542734 | 10702003 | 7744859.6
24 (25x36) | 17854411 | 7261068.7 | 15400441 | 8021423.1 | 16728570 | 11382614 | 14047118 | 8682918.3
25 (25x38) | 26408911 | 10068564 | 24331329 | 10586079 | 23414814 | 64337622 | 24489458 | 16948820
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