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1. Introduction 

The results of the previous paper were obtained under the restriction that both 
the basis functions and the matrix elements//12 and $12 are real. Since in practical 
applications cases occur where these quantities may be complex, we give here the 
generalized results a. The restriction/-/11 ~ H22 is also dropped. 

2. Secular Problem with Orthogonal Basis 

The trigonometric form of the two solutions now reads 

~_ = cos0.  cp 1 - ssin0 �9 cp2 (6a) 

~p+ = sin0. cpl + scos0 �9 cp2 (6b) 

with s = e xp ( - i h ) ,  h = arg H12. The angle 0 is obtained from 

C sin20 = I/-/12 ] (Ta) 

C cos 20 = (H22 - 1-111)/2 (7b) 

Eqs. (7c) for C and (8) for the energy remain unchanged. 
(a) The basis functions q~i and H 12 can be complex; both cases H11 X 1122 will 

be treated on the same footing. 
(b) 0 is real and always positive. For/ /12 real s = signH12 and the statement 

about the relative signs of ~01 and q~2 remains correct. 
7"C 

(c) For  nondeeenerate states (Hl I#H22)  0 < 0 < - ~  for H11<H22 and 

7~ TC 
~- < 0 < ~-  for H 11 > /t22" For degenerate states (H11 = H22) 0=45~ and both 

solutions are 50-50 mixtures: 

lp+=R--~(q~l ' [ -S(P2) ,  E+_=Hll +IH12 I. 

' Equation numbers are the same as in the previous paper. 
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3. Secular Problem with Non-Orthogonal Basis 

By using the or thogonal ized  funct ion 

~0~ = (~02 - s ~  2~01)/(1 - r s~  ~ r2) ~ 

= (q~2 - c o s e e i ~ o 0 / s i n ~  

instead of  q~a in the equat ions  of  Section 2 and rewrit ing the results in terms of the 
n o n o r t h o g o n a l  basis one  obta ins  

s in~ .  ~p_ = (sin~ cos0  + cos~ sinOei(~-h))q91 -- s in0 .  e-ihq92 (6a') 

s in~ .  ~p+ = (sin~ sin0 -- cosc~ cosOei(e-h))q h + COS0- e-~hq~ 2 (6b') 
where  

[$12[ = c o s a ,  (r= arg $12. 

The  angle 0 is now de termined  f rom 

C sin 20 = sin 0~. f//11 cos a - -  [H 12 [ el(h- a)[ (7a') 

Ccos20=coso~.(Hlx c o s ~ - [ H 1 2 [ c o s ( h - a ) ) + � 8 9  (7 b') 

C = {sin 2 ct[H 11 cos ~ - ]H 12 [ ei(h- a)[ 2 

+ ((H22 - Hll)/2 + 1411 sin 2 ct - I//12 $12] cos (h - 0-))2 } ~ 

The  two energies are then given by 

E_+ = I-�89 a + / /22 )  - - I  H12 ]cos~ cos (h - a) + C]/s in  2 cr (8') 

(a') Since [S121 = c o s e  > 0 we will have 0 < ~ < ~-.  

(b') 0 is real and a lways positive. 
(c') 0 lies in the range  0 < 0 < 45 ~ Fo r  the nondegenerate case the contr ibut ions  

o fqh  and q~2 to ~p+ and ~p_ are given by the t r igonomet r ic  rat ios in Eqs. (6a', b'). F o r  
the degenerate case (H~ 1 --H22) a m a r k e d  simplification of the equat ions  occurs 
only for / /12  and Sxe real, which is given in the  previous  paper.  
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