1 Full matrix-vector derivation

Using (10) as a look-up table and applying the transformations we used to derive
(23) from the main body of the paper it can be shown that
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Summation for all other sets of rows gives the following result:
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The product HyAp has been calculated. Substituting Hy instead of Hy in (16—
20) from the main body of the paper and expanding the equations for the Hy
terms we get the following result:
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The equations (1-10) can be simplified using the following simple but crucial as-
sumption. The components of vector Ap = (Axy,Ayy,Az1,ABy,AOy,. . ..,ABxN,AON)T
can be viewed simply as (artificial) occupancies. To distinguish them from real
atomic occupancies we shall call them quasi-occupancies. We may write then:

Apzq:(thQa"'aQE)N)T (1]‘)

and
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Since Ap and q are mathematically identical by definition (11) we can divide
them into the same sets defined by (24) in the main body of the paper. Note
that in (1-10) we repeatedly get the same sums along index j. Using (11) , (6)
from the main body of the paper and, for instance, the first sum along index j
in (1) we immediately obtain the following result:

FZ (s Z q5(] 1)+1 jg] ( )exp [—27Tisrj}

N
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There are five different sums along index j in (1-10). The first one is just given
above, the four other sums are given below:
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j=1
N
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FO* Z q5;9j (s) exp [—2misr;]
= Z Apsojgj (s) exp [—2misr;]. (17)
j=1

Therefore, the five sets of modified occupancies must be formed to calculate
corresponding F,s:

45(—1)+1Y4>

u 0;
(j 1)+ZO]7
o430 G=1,2,...,N (18)
. O;

(j—1)+4"3,

The following definitions may be introduced to simplify the final result:

E*(s) = FZ (s) — ™ (s) exp [2ige (s)] (19)
EY(s) = F¢ (s) = F¥" (s) exp [2igpc (s)] (20)
E7(s) = FZ (s) — FI" (s) exp [2igpe (s)] (21)
EF (s) = F7 (s) + F* (s) exp [2igc (s)] (22)
B9 (s) = F (s) + F2* (s) exp [2ipc (5)] (23)

Substituting (13-17) in (1-10) and summing up equivalent rows in H; and Hy
matrices using (20) from the main body of the paper we obtain:
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During the simplification process we assumed that Friedel’s law holds and the
following two important identities have been used:

ZFC*( ) exp [2misr;] = ZF S) exp [—2misr;) (29)
S
ZzF* s) exp [2misr;] = ZzF s) exp [—2misr;] (30)
All single entry vectors [HAP]5(¢71) +m can readily be merged into the final
HAp product:
5 N
HAp = Z Z HAP]5 ;- 1)4m - (31)
m=1 i=1

Obviously, vector HAp has no empty entries now. The derivation is over.
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