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Abstract
In this paper, a new variation of the quasi-Newton-SQP methods for constrained optimization is proposed. Under some
suitable assumptions, the superlinear convergence of the new method has been established.
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1. Introduction

In this paper, we consider the constrained optimization problem:
min  f(x),
st.  m(kx)=0, i€E, (1.1)
g,(x) <0, jel

where f,h;,g;: R" — R, are twice continuously differentiable functions, £ ={1,2,...,m}, I ={m+1,
m+2,...,m+ [}, Let the Lagrangian function be defined as

L(x, 1, 2) = f(x) + uTg(x) + 2 h(x),
where p and A are multipliers. Obviously, the Lagrangian function L is a twice continuously differentiable
function. Let S be the feasible point set of the problem (1.1). We defined I* to be the set of all the subscripts
of those inequality constraints which are active at x*, i.e.,

I* ={i|i€Iandg,(x) = 0}.

SQP methods for solving twice continuously differentiable nonlinear programming problems, are essentially
Newton-type methods for finding Kuhn-Tucker points of nonlinear programming problems. Recently, this
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methods have been in vogue [1-3,7-10]: Powell [1] gave the BFGS-Newton-SQP method for the nonlinearly
constrained optimizations. He gave some sufficient conditions, under which SQP method would yield 2-step
Q-superlinear convergence rate (assuming convergence) but did not show that his modified BFGS method sat-
isfied these conditions. Instead R-superlinear convergence was proofed. Coleman and Conn [2] gave a new
local convergence quasi-Newton-SQP method for the equality constrained nonlinear programming problems.
The local 2-step Q-superlinear convergence was established. W. Sun gave quasi-Newton-SQP method for gen-
eral LC' constrained optimization problems [3]. He gave the locally convergent sufficient conditions and
superlinearly convergent sufficient conditions. But he did not prove whether the modified BFGS-quasi-New-
ton-SQP method satisfies the sufficient conditions or not.

In this paper, we will present a modified quasi-Newton-SQP method for constrained optimization (1.1), and
use the modified BFGS update formula [4]

_BiB3)sisiBi(3) | 1nB3m3)'
5i Bi(3)sk 7 (3) s

Where Sk = Xpp1 — Xk and yk(3) — gk+1 —g +Ak (3)Sk, Ak(3) — 2[f-(xk>7f‘(xk4‘r|lv)>]‘;<gk+l+gl<>TSk I. In thlS paper, MBFGS*
update formula is defined as follows: "

Bi1(3) = Bi(3)

, (1.2)
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where $¢ = zp1 — 2k = (Xots i Aent) — (G s A)s I = Vil (Zis1) — ViL(zi) and yF =3 + AF5, Af =
2[L(zk) ~L(zs1)]+ [szﬁgzkﬂ )+ VL (zk
function at x;, while p,+; and 4,41 are the multipliers which are according to the objective function at x;1.
Therefore, we can get a new MBFGS*-SQP algorithm for constrained optimization. Under some sufficient
conditions we will establish the superlinear convergence of the given method.

This paper is organized as follows. In the next section, we will give the new MBFGS*-SQP algorithm for
constrained optimization problems. In Section 3, the superlinear convergence of the new method will be
established.

T~
LS in this place, ;. and A, are the multipliers which are according to the objective

2. New algorithm

The first-order Kuhn-Tucker condition of problem (1.1) is
V/(x*) + 1" Ve(x*) + 2 Vh(x*) =0,

g(x*) < 07 :uj = O: ,ujgj(X*) = 07 for ] € 17 (21)
h(x*) = 0.
The above system (2.1) can be represented by the following system:
H(z) = 0, (22)

where z = (x,u, 1) € S and H : R — R is defined by
V1 (x) 4+ u"Ve(x) + A'Vh(x)
H) = min{g, —g(x)} - (2.3)
h(x)
Since Vf, Vg and Vh are continuously differentiable functions, it is obviously that H(z) is continuously differ-

entiable function. Then for all d € R"™", the directional derivative H'(z : d) of the function H(z) exists.
Now we define the index sets

o(z) = {ilp; > —g;(x)} (2.4)

and

B(z) = {ily; < —gi(0)}- (2.5)
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