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Hessian approximation of the Lagrange function
for nonlinear optimization algorithm S¢; QP method.
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This paper describes methods for the Sequential Quadratic Programing(SQP) method and S¢;QP. SQP me-
thod is known as most effective method solution for solving the constrained nonlinear optimization problem.
On the other hand, S¢1 QP method was suggested by Fletcher. It is the method that adopted trust-region
method in SQP method. It can be expected by S¢1QP method that the performance of SQP improve more.
In this paper we compare SQP method with S¢; QP method which implemented BFGS method or SR1 me-

thod in numerical results.
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Given A > 0,4 € (0,A), and n €(0, 1) :

Evaluate py

if pp < 3
Appr = 24
else
if p > 2 and ||piloo = Ak

Ak+1 = min (2Ak, A)

else
Agy1 = Ag;
if pp >
Ti+1 =Tk +Pk
else
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Initail data: xxpur—1 > 0 and parameters
€1,€2 € (0,1).

Solve the subproblem (3) with

b= fp—1 to obtain p(uk—_1);

if m(p(pr-1)) =0
else Compute p__; (p,, denotes the minimizer of

Set pt  pr—1;

my(p) subject to the trust-region constraint)

if my(ps) = 0;

Find p* > pg—1 such that my(p(pt)) = 0;
else Find p™ > ug_; such that

my,(0) — mi(p(u™)) = e1[my(0) — mi(poo)l;
end(if)
end (if)
Increase pTif necessary to satisfy
4+ (0) = qur (P(™)) > e2p™ My (0) — mue(p(u™))];
Set px < ptandpy, < p(ut).
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# 1. St,QP ¥ (BFGS). SQP #. NLPQLP D kK
IR (iter). 2 IRAFEIRIEO FHEEEIEC (QPs). MU3HH
RO (LPs)  (WLEATRATRE )
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1 €2

S¢1QP(BFGS) SQP NLPQLP
iter QPs LPs|iter QPs|iter QPs
1.0 05| 4 4 0 4 6 6 6
05 05| 7 7 4 7 10 10
-1.5 -1.5] 10 12 9 15 - -
3.0 30| 8 8 8 167 | 9 9
10 10 | 15 15 55 106 | 10 10
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# 2: S0, QP ¥ (SR1). SQP %, NLPQLP 0 kK[
# (iter), 2 IRETHERTEO AL (QPs). M=

DEFEIELL (LPs)  (1XEATARTHE, * I KBIE )
W | Se.QP(SR1) sQP | NLPQLP

xr1  xo |iter QPs LPs|iter QPs|iter QPs
1.0 051 4 4 0 4 6 6 6
05 05| * * * 4 7 |10 10
15 15| * * * 9 15 - -
3.0 30| 8 9 2 |8 167 | 9 9
10 10 | 15 15 9 |55 106 | 10 10
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Second Edition, John Wiley and Sons, 1988

StQP ¥ [ SHQP ¥
s | (SR1) | (BFGS) | SQP |NLPQLP [2] %AMEFE.: FORTRANTT ok /a5 3020 &
vy @y |#f H#g |# #g9 |H#Sf #9|#f H#g RS, A 1989

10 05| 4 4 |4 4|8 8|16 6
05 05 * * |7 6|9 8113 10
15 <150 % * |10 9 |18 15| - -
30 30| 8 8 |8 8 |762 15027 9
10 10|15 15 |15 15 [337 110| 11 10
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