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Abstract

The Sequential Quadratic Programming (SQP) method is a practical approach for solving nonli-
near constrained optimization problems. This paper proposes an improved SQP algorithm based
on a penalty-free framework. The algorithm eliminates the need for penalty functions, avoids con-
siderations of penalty factors, and dispenses with filters and feasibility restoration phases. The
proposed algorithm addresses the compatibility of quadratic programming subproblems and en-
sures that the iterates are non-monotonic with respect to both the objective function and con-
straint functions. Under boundedness assumptions, the algorithm exhibits global convergence. In
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cases where the original problem is infeasible, the algorithm can converge to infeasible stationary
points of the original problem. Additionally, this paper establishes a mathematical model for the
descent guidance problem, aiming to minimize fuel consumption, and provides simulation results
and analysis of the algorithm.
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Figure 1. A penalty-free SQP algorithm
Bl 1. &S SQP B

DOI: 10.12677/jast.2024.121008 56 5] b A 2 i R R


https://doi.org/10.12677/jast.2024.121008

2.2. RS

<

& A

(A1) f,g,hJe Wi n s AL

(A2) FE1E— N TS Q € R WA T AT I K #55 x, € Q 7

(A3) HEFEFFAL (B, ) —BUIEsE LA L.

B RATHIIE 1 TS SOP Bk IE R M.

SE 4.1 (OB IS 1 FEAE T SQP BLVETE x, MBI L L, WS4 — MR I d, FI— K o .
TR BV I 4 RS

REH 42 [ 1 TEAE T SQP ki AT {x ) A A EAX . UFAMERZ

1) X&) KKT .
2) X" AN MFCQ 2 A INAS I Al 47 A5
3) X" (L) A TTATARE Ao

3. MASHK
3.1. BN TR FE]RE

AR 4 T BT 58 T RN (R (IR R R RS 0 e S, Jf it PR (o IA 1

111 SQP FLIRRENE SRAF (AR RN e 15 58, BATRF SN 71 T Bt SR g S S0 a A28 1

Table 1. Problem data and parameter values

=1 EEHEERESHEE

iR £ WUH
N AR 30.000
a KRB h 3.399 x 107
P KA 1.000
S FARR T A 10.000
Co LR 1.000
Mgy THERE 10000.000
6, & it B R AR 807/180
6, HE 1B K F 151/180
Toin R/MET] 100000.000
T RS 250000.000
Toin BN ~10000.000
T YN PIk Yl 10000.000
g I InE (0.000, —9.807, 0.000)
M WIGE R & 15000.000
P WItHI E (~600.000, 2000.000, 600.000)
Vini IR B (80.000, —150.000, —80.000)
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Figure 2. Vertical descent of a rocket
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Figure 3. Three-dimensional position trajectory
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Figure 5. Mass, thrust magnitude, and the curve of the thrust angle with respect to velocity
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