EXTENSIONS OF THE HHT-α METHOD TO DIFFERENTIAL-ALGEBRAIC EQUATIONS IN MECHANICS^∗

LAURENT O. JAY^† AND DAN NEGRUT^‡

Abstract. We present second order extensions of the Hilber-Hughes-Taylor-α (HHT-α) method for systems of overdetermined differential-algebraic equations (ODAEs) arising, for example, in mechanics. A detailed analysis of extensions of the HHT-α method is given. In particular a local and global error analysis is presented. Second order convergence is theoretically demonstrated and practically illustrated by numerical experiments. A new variable stepsize formula is proposed which preserves the second order of the method.

Key words. differential-algebraic equations, HHT-α method, variable stepsize

AMS subject classifications. 65L05, 65L06, 65L80, 70F20, 70H45

∗Received June 28, 2006. Accepted for publication December 21, 2006. Recommended by V. Mehrmann. This material is based upon work supported by the National Science Foundation under Grant No. 9983708.

†Department of Mathematics, 14 MacLean Hall, The University of Iowa, Iowa City, IA 52242-1419 (ljay@math.uiowa.edu and na.ljay@na-net.ornl.gov).

‡Department of Mechanical Engineering, University of Wisconsin-Madison, 3142 Engineering Centers Bldg, 1550 Engineering Dr., Madison, WI 53706-1572 (negrut@engr.wisc.edu).