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onsider an extrapolation �xn+1 of the 
oordinate at the (n + 1)th mole
ular dynami
 orgeometry optimization step [1, 2℄ by a linear 
ombination of the previous 
oordinates fxmg as�xn+1 = nXm=n�(p�1)�mxm; (1)where for p three is an optimum 
hoi
e in many 
ases. To �t well the 
oordinate �xn+1 to the real
oordinate xn+1, we 
onsider the minimization of a fun
tion F :F = j�xn+1 � xn+1j2 � �0�1� nXm=n�(p�1)�m1A (2)with respe
t to f�ig and �. The 
onditions �F��m = 0 and �F�� = 0 leads to0BBBB� hx(n�(p�1))jx(n�(p�1))i � � � � � � 1� � � � � � � � � 1� � � � � � hxnjxni � � �1 1 � � � 0 1CCCCA0BBBB� �(n�(p�1))�(n�(p�1)+1)�12� 1CCCCA = 0BBBB� 00�1 1CCCCA : (3)By solving the linear equation, we may have an optimum 
hoi
e of a set of f�mg. Then, it is assumedthat the di�eren
e 
harge density ��(out)i 
an be extrapolated well by the same set of 
oeÆ
ients f�mgas �(in)n+1 = �(atom)n+1 + nXm=n�(p�1)�m��(out)m ; (4)where �(atom)n+1 is given by the superposition of atomi
 
harge densities at xn+1. Using Eq. (4) it 
an bepossible to estimate a good input 
harge density at the (n+1)th step in mole
ular dynami
 simulationsor geometry optimizations.Referen
es[1℄ T. A. Arias, M. C. Payne, and J. D. Joannopoulos, Phys. Rev. B 45, 1538 (1992).[2℄ D. Alfe, Comp. Phys. Commun. 118, 32 (1999).
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