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Abstract

Purpose: In this paper, the amount required to increase the reliability of the components of a coherent system is
determined so that the cost of this increase is minimized and the reliability of the whole system is not less than the
predetermined value.

Methodology: In this research, after introducing the objective and constraint functions in the optimization problem,
the Lagrange method is used and then the problem is solved by presenting an algorithm. In this article, several cost
functions are considered, and then the results are presented in the general case for a coherent system and then for two
special cases, series-parallel and parallel-series systems.

Findings: In this article, two numerical examples are presented and solved. In the first example, a bridge structure is
evaluated and in the second example, a series-parallel system is studied. In both examples, the required values are
determined to increase the reliability of the system components.

Originality/Value: This reseatch, using a mathematical model and numerical calculations with the help of R software,
examines the optimization problem for a coherent system.
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Figure 1- A representation of a series-parallel system.

o - - -
oHE - - - B

- - - i

<= (6 30 e S 5 (liled - ¥ S
Figure 2- A representation of a parallel-series system.
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Figure 4- Series-parallel system of Example 2.
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Table 3- The numerical results of Example 2.

Ll 0k Jola= R, 2R boslayss

Cow LI[1-(-y)"] Y+ ¥ ¥s y1 b bt
1017.126 0807 0.37 078 086 052 1000 cl
1064.617 0.847 040 0.82 089 055 1200 total
1118.075 0886 043 085 091 058 1500
1132.635 0895 043 086 091 059 1600
1145.950 0903 044 087 092 060 1700
1139.437 0899 044 086 091 059 1650
1140.762 0900 044 086 092 059 1660

586.107 0770 040 071 079 052 1000 c?
695.592 0851 044 078 085 056 1500 total
728.721 0871 045 079 086 058 1700
770.727 0893 047 082 088 059 2000
783.105 0899 047 082 088 060 2100
794.791 0905 048 083 089 0.60 2200
789.033 0902 048 083 089 060 2150
785.497 0900 048 083 088 0.60 2120
1486.021 0639 033 063 073 045 1000 c
1993.643 0.826 041 077 084 054 2000 total
2150.679 0866 044 080 087 057 2500
2274.181 0893 046 083 089 059 3000
2295.86 0.897 0.46 083 089 0.60 3100
2316.69 0901 046 084 089 060 3200
2306.378 0.899 046 0.84 089 060 3150
2308.456 0900 046 084 089 0.60 3160
593.758 0.894 042 088 093 059 1000 c
627.586 0918 045 090 094 061 1200 total
611.724 0907 043 089 093 060 1100
603.044 0901 043 088 093 059 1050
599.411 0898 042 088 093 059 1030
601.24 0900 043 088 093 059 1040
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