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Computational Enhancements of a RQP Algorithm on the PC
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Abstract

RQP (recursive quadratic programming method) is one of numerical algorithms that are

reliable, accurate and superlinearly convergent. Many structural optimization problems are

solved by this algorithm on the large computer system. An evaluation of a RQP algorithm is

offered and several modification are presented on personal computer. Also, a structural optimiza-

tion software for minimum weight design of truss-type elements subjected to displacement, stress,

and bounds on design variables is implemented on personal computer with ROP algorithm.
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Choose initial value k, b, R, 6, 8, W"
Evaluate Cost f( b} and constraints g,( b)

Calculate max. constraint violatien F( b*)

Define active constraints set I1,,I,,1,
Calculate gradients of cost G°

Calculate gradients of constraints G*

S = 0,98,
Reduce band width &

Fail
Determine vector p by solving QP of Eq[3)_]'—

I
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I
]
|

Stop ]

I
[ Check penalty parameter R

Sen= 26
Increase band width &

I
( Deterwine step size a by line search
I

b* = p* + a, p”
Evaluate cost f( b} and constraints g.( b)
Calculate max. constraint violation F( b™)
Define active constraint set I,,I,,1,
Calculate gradients of cost G°
Calculate gradients of constraints G*

I

-{ Update Hessian W l

Fig. 1 Flowchart for a RQP algrithm
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Fig. 3 Flowchart for truss optimization program
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Fig. 4 Ten bar truss
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Table 4 Summarized results for ten bar truss problem

CYBER 180/830 IBM PC/AT
No ) e(b) le XNAC ¢
ITER NAC FE GCF GCO ITER NAC FE GCF GCO
1 B AB AB AB AB 7 23 18 7 7 26 13 36 26 26
2 B AB AB AB AB 9 23 23 9 9 26 13 36 26 26
3 A A A A A 12 10 34 12 9 | 300 10 1574 301 297
4 A A AB AB AB 15 10 33 15 15 | 300 10 1574 301 297
5 A A B A AB 25 10 89 25 25 | 300 10 1574 301 297
6 A A A B AB 46 10 152 46 46 1 300 10 1574 301 297
7 A B A A B 61 10 197 61 61 | 381 10 2343 381 377
8 A B A A A 68 10 234 68 68 | 381 10 2343 381 377
9 A A B A A 94 10 339 94 94 | 300 10 1574 301 297
10 A B B B A 101 10 493 101 101 | 381 10 2343 381 377
11 A B B A B 114 10 538 114 114 | 381 10 2343 381 377
12 A B B B B 123 10 531 123 121 | 381 10 2343 381 377
RQP A A A B 21 10 28 21 21 | 300 10 1574 301 297
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