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Optimum Sensitivity of Objective Function using Equality Constraint

S.1. Yi(Mechanical Eng. Dept., HYU), J.K. Shin(iDOT, HYU), G.J. Park(Mechanical Eng. Dept., HYU)

ABSTRACT

Optimum sensitivity analysis (OSA) is the process to find the sensitivity of optimum solution with respect to the
parameter in the optimization problem. The prevalent OSA methods calculate the optimum sensitivity as a post-processing.
In this research, a simple technique is proposed to obtain optimum sensitivity as a result of the original optimization problem,
provided that the optimum sensitivity of objective function is required. The parameters are considered as additional design
variables in the original optimization problem. And then, it is endowed with equality constraints to penalize the additional

variables.
obtained as Lagrange multiplier.
efficiency of the method compared to other OSA ones.

When the optimization problem is solved, the optimum sensitivity of objective function is simultaneously
Several mathematical and engineering examples are solved to show the applicability and
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Table 1 Optimum sensitivity of mathematical examples 4
and 5 solved by four OSA methods

ethod
Examp (1) &) ®) ©)
1 -0.6700 | -18.0080 | -0.6667 | -0.665
2 -783.096 | 601.508 | 600.00 | -748.096

(1): Re-optimization, (2): KKT condition method,
(3): Feasible direction method, (4): proposed method
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Table 2 Optimum sensitivity of engineering examples
solved by four OSA methods

ethod

Examp 1) 2 (3) 4)
19 -240.035 | -247.075 | -241.640 | -241.453
22 -1.956 -1.974 | -1.974 -1.974

D: [kg/Pa], ?): [kg/m]

Table 3 Number of function calls of each OSA method
with mathematical and engineering examples

\%me Mathematical Engineering
Method 1 2 1 2

(1) 30 51 152 159

(2) (16) (43) 76 86

(3) 17 (45) 86 96

(4) 20 12 130 92
() wrong optimum sensitivity
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