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tion and Control Engineering in the University of Petroleum, China, Dongying 257061/ Shiyou Daxue Xuebao,
2004, 28 (3): 119~ 121

Abstract: On the basis of autoregressive moving average (ARMA) innovation model and white noise estimators, a Wiener
filter with multiple observation delay based on descriptor system, namely estimator, was presented using modern time-se-
ries analysis method. The estimator can handle the problems of prediction, filtering and smoothing of a system in a unified
framework. It has the recusiveness of ARM A and asymptotic stability. The algorithm can avoid solving the complicated
Ricati equations and Diophantine equations. If the system can be observed, it can handle the stable or nstable system,
non-minimum phase system, singular or nonsingular system for state tranformation matrix in a unified framework. A
simulation example verified the validity of the algorithm.

Key words: modemn time-series analysis method; multiple observation delay system; Wiener state estimator; autoregres-
sive moving average innovation model

Form invariance of holonomic systems with unilateral constraints in phase space/’ CHEN Pei-sheng and
FANG Jian-hui. College of Physics Science and Technology in the University of Petroleum, China, Dongying
257061/ Shiyou Daxue Xuebao, 2004, 28(3). 122 ~124

Abstract: The form invariance of holonomic systems with unilateral constraints in phase space was studied. The definition
and the criterion for the form invariance of holonomic systems with unilateral cnstraints in phase space were given. The
structure equation and the wnservation law for the form invariance were obtained. The example demonstrated the validity
of the msearched result.

Key words: holonomic systems with unilateral wnstraints; phase space; form invariance; structure equation; onservation
law

Homotopy continuation technology for solving boundary value prablems using solution methods for ini-
tial value problems/ RUAN Zong-li. GAO Guang-xuan and LI Wei-guo. College of Mathematics and Computa-
tion Science in the University of Petroleum, China, Dongying 257061/ Shiyou Daxue Xuebao, 2004, 28 (3). 125~
128

Abstract: Some methods for solving the initial value problems can be used to solve the boundary value problems of nonlin-
ear differential equation. The numerical continuation techmologies were discussed. Especially, the emphasis was laid on
predictor-corrector (PC) technology and its application to solve the boundary value problems. Several strategies including
QR decomposition, generalized inverse of matrix, Broyden rank-1 correction were given. Some programs of Matlab were
omputed with PC technology. The numerical wntinuation results proved the effectiveness of the methodology .

Key words: nonlinear differential equations; initial value problem method; boundary value problem; numerical continua-
tion method; homotopy mapping; predictor-corrector technology

Research advance of dynamic crack propagation and arrest techniques for gas transmission pipeline/
SHUAI Jian, ZHANG Hong, WANG Yong-gang and DAI Shi-liang. College of Mechanical and Electronic Engineer-
ing in the University of Petroleum ., China, Beijing 102249/ Shiyou Daxue Xuebao, 2004, 28 (3). 129 ~ 135

Abstract: Researches on dynamic fracture propagation and arrest techniques for gas pipeline were reviewed. The arrest cri-
teria of dynamic crack propagation and the prediction methods for arrest toughness of gas pipeline were demonstrated. The
advance of prediction method for arrest toughness of pipe steel was described. The mechanics models for coupled fluid-
structure-fracture problem in analysis of dynamic crack propagation on gas pipeline were reduced to three kinds of one-di-
mensional beam model cylindrical shell model and finite element model. The principles and the study methods for the fi-
nite element model were introduced. The current research should be focused on as follows; D For the dynamic ductile
fracture, the crack propagation length should be predictied so as to control the damage of pipeline. @ For the high-
toughness steel pipe, it is necessary to improve the traditional CVN and DWTT test methods or to develop the alternative
to them, in order to avoid the irrelevant energy dissipation. The method for determining the open angle in crack tip is
promising. (3 The present finite element method for predicting dynamic fracture propagation should be improved. The
new-cancelled structure technology can be applied.

Key wonlds; gas pipeline; crack propagation; arrest tedinique; dynamic fracture; fracture medanics



