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THE APPLICATION OF THE TIGHT BINDING METHOD TO THE
INVESTIGATION OF ENERGY BANDS IN HEXAGONAL CLOSE-
-PACKED STRUCTURE, T1I.

By Maria Miasex

Institute of Theoretical Physics University of Warsaw, Warsaw
(Recetved July 2, 1957)

In this work are given these terms in the matrix components of energy for hexas
gonal close-packed lattice, which contain E-integrals for the neighbour ators from the
second to the fourth.

The first part of this work (1957) contained the calculations of the matrix compo-
nents of energy for hexagonal close-packed structure in the nearest neighbours appro-
ximation. Because the unit cell in hexagonal close-packed structure has two-atomic
basis; we have the matrix components of energy of two types:

(min)yy, = X exp (ikr) [ g, (1) H, (r—r) dr,

(mfn)yy = D exp (ikt) [ @}, (1) H g, (r — t) dr,

where r; are the translation vectors; they give the atom positions in the simple hexa-
gonal lattice denoted by 1, ¢, = r; + #,, where t, = (% a, % V§ a, -;— c) is the

vector joining the basis atoms. ¢; determinc the atom positions in the simple
hexagonal lattice denoted by 2.

In previous calculations we have retained in the above written sums only the
E-integrals for these vectors r; and t,, which give the positions of the nearest neigh-
bours of the atom at the position (0, 0, 0). Since we used a model of the hexagonal
ideal close-packed lattice, we had six atoms at the distance a in the lattice 1, and
six atoms at the same distance in the lattice 2.

When we wish to have a better approximation we should take into account the
further neighbours of the zero atom. In the present part of this work we have calcu-
lated in the (m/n),; and (m/n),, these terms, which contain E-integrals for the neighbo-

(447)
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urs from the second to the fourth. Taking into accont the fourth neighbours was
necessary because these fourth neighbours appear equally well in the lattice 1, as
in the lattice 2, The position vectors of the neighbour atoms and their distances from
the zero atom are given in Table 1.

TABLE 1

The neighbouis in the close-packed hexagonal structure

Number of

Succesive the neighbours Index of the lattice and the position vectors of the
order of the | Distance : . .
. at the same neighbours
neighbour distance
0 0 1 1:(0, 0, 0)
1 a 12 I: (£ LL,0h(£ 1, — 1L 0% (£ 20,0

2 11:}:1 0 2j:1 11:|:1
. ’3’ » y ”3_7 > 5_3_9

2 T2 6 204122i1 2211
a : s o % - » » T T 3 T Ly T T
50t 3 3
8
3 1/-3— a 2 1: (0,0, £2)
Vé—a

18 1:(£3, 1, 0), (0, £2,0), (£3, — 1,00

2:13 L +1 3 L + 1 2 4 +1
. H T:}‘ ’ H » _3“ ’ s ’ ‘%" ’ >
2 4 1 | 1 > +1 1 > 1
2 ?, :L'. ’ ’ ?’ ’ ? ?) :t
The length units along the axes x, y, z are defined as previously

1 1= 1 1
o= 3a, /3=—2—\/3a, y=§c:a‘l/—§.

The results of the calculations are summarized in two tables. In the Table II

are given the expressions for the components (m/n)y, in terms of three-center E-inte-
. . 8 . .
grals. E-integrals for the atoms at the distance 3 a are expressed in terms of inde-

pendent E-integrals for the vector By, = (0,0,2) (second neighbour of the zero atomin

lattice 1). The E-integrals for the atoms at the distance V3acanbe expressed In terms
of the independent E-integrals with the centers R; = (0,2,0) and —R, = (0,—2,0)
(third neighbour of the zero atom in laitice 2). In this case one cannot express all
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E-integrals in terms of E-integrals depending on only one position vector. This
results from the properties of the symmetry transformations of the lattice. For
brevity we introduce in the tables the following definitions
Em,nA (R.‘i) + Em,n (_R3) = Em,n (R;_)7
Em,n (R?) - Em,n ("R.'B) = Em,n (Rs_)
In Table III are given the expressions for the elements (m/n);; in terms of

three-center E-intergrals. E-integrals for the atoms at the distance V2a are expressed .

in terms of E-integrals depending on the vector T, = (0. %, 1) (second neighbour

of the zero atom in the lattice 2), and for the atoms at the distance V3a are expressed

in terms of E-integrals depending on the vector Ty = (2, %, 1) (third neighbour

of the zero atom in lattice 2).

Figure 1 displays the positions of the atoms with respect to the zero atom. The
heavy lines and full circles refer to the lattice 1. dotted lines and open circles refer

Fig. 1. The positions of the neighbours of order 1, 2, 3, 4 in hexagonal ideal close-packed lattice

s

to the lattice 2. The full circles are in the plane z = 0, and the open circles are in

the plane z = é- c. The vertors R, Ry and 7, 7,, 75 are indicated. The vector R, is
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perpendicular to the plane of the figure directed upward. The vectors R and 7 have
been defined in the part I of this work.

The autor wish to thank Dr. M. Suffczyriski for suggesnng of the theme of this
work and for valuable discussion.

TABLE 11

The elements (m/n)y; in terms of E-integrals the neighbours of the order 2, 3, 4.

(s/x2) = (afz) = (alyz) = (y]xz) = (zlxy) = (xylyz) = (xz[x*—y?) = (x2[35°~r%) = 0

(s/s) 2E, ; (Ry) cos 28 + 2E ; (R;) (2 cos 3 cos 7 -+ cos 27))

(s/x) V3 sin 3¢ [E, , (RF") sinn + iE, , (R3) cos 7]]

(sfv) 2E, , (Ry) cos 20 + Eg (R;') (cos 27 — cos 3 cos ) +- i, (R3) (sin 27 +
-+ cos 3§ sin )

(s/z) 2iE, , (Ry) sin 2

(s/xy) v3 sin 3& [E yo_yn (R3 ) sin 9 4 $E; 42y (R3) cos 7]

(sfyz) 2iE, ,, (R,) sin 2¢

(s/xZ —~ y?) 2E; 4o y2 (R®) cos 20 + E oy (R;r) (cos 29 - cos 3E cos ) +
+ iEg 2y (R3) (sin 27 + cos 3 siny)

(s/322— r?) 2E, g3 y2 (Ry) c08 28 + Ej 34 (R3) (2 cos 3€ cos ) + cos 21) —

— iE 352+ (R3) (2 cos 3 sin 77 — sin 27)

(x/x) 2E, . (R,) cos 20 + [E,  (Ry) + 3E, , (Ry)] cos 3& cosp + 2E, , (Ry) cos 27
(x/y) V3 [Eyr(R)) — E, ,(Ry)]sin3&siny '

1
(x/xy) 2E, oy (Ry) cos 20 + {? [Exxy (R;') + 3E, pa_ye (R;—)] X cos 3& cos ) +

1 _ - .
+ By (RF) cos 27,} - 1{7 [Eyny (RT) + 3E, o1 (R3)] cos 3Esin n —

Ex,xy (R3 ) sin 2y }

(x/xz) 2E, .. (Ry) sin 27
1 -
(x/x%—y%) = (y/xy) ? v?’ sin 3‘5{[ 2,XY (R3 ) - y, xt -yt (R3 )J sing +

+ l[ xy(RS )~ y,x —y? (R3 )] 005’71
(x/32% — %) V3sin 3£ [E,, 3,5 (RF) sing + iEy 3,02 (R3) cos 7]
Oly) 2E,, , (Ry) cos 2L + [E, , (Ry) + 3E, . (R;)] cos 3& cosyp + 2E,, ,, (Ry) cos 27
{y/2) %E, , (Ry) sin 2
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(y/yz)

(vlx® — 3%
(y/32% — r¥)
(z/2)

(alyz)
(z/xz)

(z/2* — ¥%
(z/32% — r?)
(xy/xy)
(xy/xz)
(zy/**—5%)

(xy/3z2 — r¥)

(vzlyz)

(yzlxz)

(yz]x® — y7)
(yz/322 ~ r%)
(xzixz)

(x2 . yzlxa _yZ)

(#® — y?(32% — %)

(322 — r¥322—r?)

2E,, . (R,)sin 2

1
2E,, 42 _ s (Ry) cos 20 + {? [Ey, w1 (RS) + BE, o (R >
1 .
x cos3&siny + E, pe_ e (R;) cos 27/} — i {—2— [Ey, x5y (B3) +

Ey vy (R3)] cos 3§ sin y — E ey (R3) sin 27]}

2E, 35042 (Ry) cos 28 4 Ey 353 s (R3 ) (cos 20 — cos 3£ cos ) +
+ iEy 3,55 (R3) (sin 27 + cos 3¢ sin 7)
E, - (Ry) cos2f + 2E, , (R5) (2 cos 38 cos  + cos 21)
2E, ., (Ry) cos 28 + E, . (RF) (cos 2n — cos 3€ cos ) +
+ iE, . (R3) (sin 25 + cos 3§ sin 1)
V3 sin 38 [E, ., (RF) sin g + i, (R7) cos 7]

2iE

2.xt—yr (Ro) sin 20

2E, 3.3, (Ry)sin 2
2E X9, xy(RZ) cos 20 + [Exy xv (Rq) “+ SExn yb, xt—y? (Ra) x
< cos 3& cos y + 2E,, . (Ry) cos 27

2E,y, vz (Ry) sin 20
V3 [Epy, sy (Re) ~ Eyu__ a2 ya (R)] sin 3& sin
\/3 sin 38 [Epe_ys 3oy (R3 )sin g + By gq0p0 (R3 ) cos 7]
2E,,, yr (R} cos 27 + [E,, oy (Rg) + BEy; 45 (Rg)] X cos 3& cos 77 +-
+ 2E,; yz (Ry) cos 2y
\/5 [ xzy xz (Ba) — Bz 5n (R,)] sin 3& sin ¥,
2Ey; poy (Ry) sin 20
2By, 30 p2 (Ry) 5in 20
Ergy xz (R) 00820 + [Eyy o (Ry) + BEy, . (Ro)] X cos 3& cos +
+ 2By, x5 (Ry) cos 29 -
2E a_ys gy (Ry) cos 20 + [Ep_ys, 51 _ys (Be) + 3Ey, o (Ry)] cos 3& cos 7--
t 2 ys, 51y (Ry) cos 20
2B g1, 350 y2 (Ry) 08 20 + Ea_ys 30 e (R;_) X (cos 2 — cos 3£ cos 7)) -
By 3220 (R3) X (sin 277 + cos 3§ sin 7))
2Eg,_ 1, 358 _ys (Ry) €020 + 23,01 5,2y (Rg) X

X (2 cos3&cosn + cos2 7))
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TABLE I1I
The elements (m/ny,) in terms of E integrals — the neighbours of the order 2, 3, 4.
4 2 _ 4
(s/s) 2E; (Ty) cos T cos r 7+ 2cos2 & cos 5 n ) +ifsin 5 n—
v 2 1
— 2co0s 2 & sin 5 77)] + 4E  (T3) cos £ [(cos?; & cos N n+
4 5 !
+ ¢os 2& cos T%— n + cos & cos ) 77) + i ( cos 3£ sin —3—77 -+
s2 & si 4 tein >
+ cos sin ? n cos § sin ? n
—_ 2 2
(s/x) 2 V3Es’y(T2) sin2 Ecos £ | sin 3 n + icos 3 7] — 2coss [Es,x (T3) +
1 4
+ V3 5,y (Ts)] sin3 &sin 37 + 2E ¢ (T5) sin 2& sin —1] +
— L. .5 ) .
+ [Esx (T3s) — V3E; , (Ty)] sin § sin 3 7)) [Esx (T) +
1 4
+ v3 y(Ta)]sm%Eco 2E , (Ty) 51n2.fcos—3—17~
T . 5
— [Ee (To) — VBE,, (T)]sin £ cos 37
i 4 2 4
(sfy) 2E, , (T} cos & cos-B—n*cos2§cos? n)+i sm—g-)/ + cos2 & X
2 ) = o1
X sin 3 n + 2cos [\/SEM (T3) — E,,, (T5)] cos3 . cos —g—n +
4 Yy v
+ 2B, (Ts) cos2 £ cos — 1~ [V3E,, (T + E, , (T))] %
o1
X cos & cos = 7/) ( v3 s (T3) — Eg 5, (T3)] cos 3 sin T 5+
L 4 i ‘ .9
- 2E; , (T3) cos 2§ sin 5 7+ [\/31&5’, (T3) + E, (T3)} X cos &sin 3 7
L. 2 .4 . . 2
(s/z) E',,z (T,) sin - [(2 cos 2& sin ) n — sin T r]) -1 (2 cos 2& cos —3~ 0+

4\ 1 4
+ cos Y n)J — 4E, . (Ty)sin{ [(cos 3&sin ) 1 -+ cos 2& sin 3 n —

5 1 4 5
_cosﬁsin—?;-n> —1i ( cosSécos§n+ 00525005—;}-77 + cosZEcos—gr))]
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— 2 2
(s/xy) 2 V3Es’x2_ye (Ts) sin2&cos £ (sin T N+ icos—%— 1]) — 2cos{ X

- 1
X { ( [Esy (Ts) + V3E, 4a_ s (Ty)] sin 3 sin F0+
. . 4 1
2By () sin 26 sin — 1y + [Eg gy (To) ~VBE, oy (T3]
NP . T
< sin g sin — o )~ i | [Eqy (1) + V3E, oy (To)] X
. l . 3 . 4
x sin 3& cos ) 1+ 2K 4, (T4) sin 2§ cos —3—7) = [Eqpy (T3} —
- 5
_ V3E5,x=_y; (Ty) sin & cos —3'17) }
2E, (T, sin & in 25*2‘ ) :
(s/yz) — 2E . (Ty) sin ] ] sin ?17 + cos 2& sin ry n i | cos 5 /]
2 -
~ cos 26 cos n)] —2sin¢ {(]\/355,12(%) — B, o (Ty)] x

1 4 -
% cos 3§ sin 3 N 4 2Ky, (Ty) cos 2 sin 5 N+ [V3Es,xz (Ts) +

ot

5 —
Es . (T5)] cos & sin 3—1)) — i ([\/3E5,xz(T3) — E, 5. (T5)] X

/

X

1 4 —
cos 3& cos £y 7+ 2K, (T5) cos 2€ cos Y 7 -- \/3E:,xz (Ty) +
S5

- E gy (T3)] cos & cos 5 7/)}
) 5 . o 2 o2 .
(sfx2) - 2 \/SES’yZ (T, sin 2§ sin £ | cos Y )y — Lsin 5 n}—2sins X

i . Yo 1

e [bs.xz (Ts) + \/3E_m,z (13)] sin 3¢ cos 0 7 -

. " . 1 N .

- ZES,XZ (T'g) sin 2& cos T 5 — l"s,xz (T5) — \/3Es’yz (Ta)] >

5 ~ 1
X sin & cos?n) + ([Es’xz (T3) + \/3Eg’yz (Tg)] sin 3& sin 37 +

4 - 5
2y () sin 28 sin - + | B,y () — V3E, . (T9)] X sin & sin ?n) }
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(s/* — 3

{s/32% — r?)

(x/x)

4 2 4
2E; 4 42 (Ty) cos { [(cos—%«)/ — cos 2§ cos —%17) 41 (sin -3—7) +
. 2 o ’
- cos 2& sin T n):l 4+ 2cos ¢ {([\/3[‘:,’” (T3)— Egye_ye (T3)] %
1 4 -~
x cos 3& cos 5 1+ 2B 422 (Ty) cos 2§ cos ) n — [\/3Es’xy (Ty) +
, , 5 , ~
I (T)] cos & cos 3 n) +i [V3E5,xy (1) -
- » 1 Al 7
- Ejs,xz__>v: (Ty)] cos 3¢ sin 5 7+ 2B ya_ 42 (Ty) cos 28 X
.4 I .9
X sin 5 + | V3E 1y (T3) + Egpo_ 4o (T3)] cos & sin Y n
4 2 4
2E; 352y (T3) cos { cos ?n + 2 cos 2§ cos —3—;17 + i | sin Y n —
2 1
— 2 cos 2§ sin 3 ) |+ 4B 3.5y (Ty) cos § cos 3§ cos Y N+
4 5 1
-4 cos 2& cos ?7/ 4 cos&cos —3-17 + i { cos 3&sin —3—1/ + cos 28 X
b * i
4 fain 3
X sin == cos £sin -
Al 4 - o
cos £ 11 28, , (Ty) cos 3 N+ [Exx (To) + 3E, , (To)] cos 26 x
2 ) .4
X cos—;n + i | 2E, , (T) sin ?17 — [Eyp (T3) + 3E, , (Ts)] x
2 _
X cos 2& sin —n ) o+ cosl E, . .(Ts) + 2V3E, ,(Ts) +
3 XX £5Y
1 4
+ 3E, ,, (T3)] cos 35 cos 3 + 4E, . (T) cos 2§ cos 37 +
‘ — . b1
S By (T9) -~ 2 \3E,,(Ty) + 3E,, , ()] cos & cos 5]+
+i ([Em (Ty) + 2\BE, , (Ty) + 3E, , (Ty)] cos 3£ x
1 4
< sin ry 7 + 4E, . (T3) cos 2§ sin T n— E, (T —

— 5
— 2 \/3Ex,y (T'3) -+ 3E, ,, (Ty)] cos & sin 5 1])}
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2 2
(xly) \/3 w (T2} By o, (Ty)] sin 2§ cos £ (sin 3 + i cos = 77) —
— cos g {([VgEM (Ty) + 2E, ,, (Ty) — \3E, , (T3] sin 3& x
1 , R
X sin 3 + 4E, , (T;) sin 2§ sin 3 | I\/BI',x’x (T3) — 2E, , (T3 -~
o . . 5 . o l
- VSEy’y (T3)] sin & sin 0 n)—ti [\/3[2,:),. (T5) + 2E, ,(T3) —
1 4
\/‘3 .y (T3)] sin 3§ cos — oy 4 4E, | (Ty) X sin 2§ cos 5 -+
_ 5
+ [VS E, (T3 — 2E, (T - \/3 v,y (T3) X sin & cos ) 77)}
— 2 2
(x/z) — 2 \/SEy’z (T,) sin 2& sin { (cos 3 ) — isin 3 17) — 2sing x
. 1
[Ey (Tg) + Y 3E ',z (T3)] sin 3§ cos T 7+ 2E, . (T3) X
3 5
% sin 2 cos T 7 — [Eyz (Ts) *\/3 2 (Ta)] sin & cos E— 77)
1
([ ez (T3 + V3E,, , (Ty)]sin 3 sin — 5 + 2, , (Ty) >
3 - 5
X sin 2§ sin T N+ By (Ty) — \/3Ey’z (T,) sin & sin Y 77)}
4
(x[xy) cos & | 2E, ,, (T) cos T 1+ | Eyypy (To) +3Ey 5040 (T9)] X
2 _ 4
xcos2£cos?n + xxy(Tz)smE-‘q—[xxy\ ") +
‘ .2 5
+ 3E) 4oy (T)] cos 2 sin 3 r,)} + cos {([\/3Ey’ xt—yt (T) +
1
+ Eypy (T5) + 3E, 4a_ya(Ty) + \3E,,,, (Ty)] cos 36 cos - 77 +
4 —
+ 4E, ., (T) cos 2 cos Y 0 [\/3 iyt (T3) — By oy (T3) —

BE, oy (Tg) + V3E, ., (Ty)] cos & X cos — n) ( [V3E. ,,,._y.(T;,)}
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1
4 By (Ty) + BEy 4o yo (Ty) + VS %y (Ty)] cos 3 & sin ?7/ +
.4 N
= AE, ., (T3) cos 2 & sin 5 -+ '7\/3Ex’xa_yz (T3) — E, ,.,(T3)
ST )
— 3E, o (T3) \/3Ey,xy (T3)] cos & X sin 5
% T of w # 2 .. 2
(x]yz) \/3 [Ey,pz (T2) — E, 4z (Ty)] sinn 28 sin £ | cos 5 N isinn )~
— sing {([\/SLx Xz (T3) r,yz (Ta) -+ gEx xz (T3)

] 4
- \/3 vz (T3)] sin 3& cos 3 1 - ARy yp (T5) sin 28 cos T 7 +
-+ [V'?_'Ex,xz (Ts) + Ex,yz ('1'3) - 3Ey,xz (T';) -

_ 5 —
~ V3E, . (T)] sin & cos ?71) +i ([\/3Ex.xz (Ty) —
1
xy, (T3) + 3Ey ez \/3 vz { T3) sm 3& sin ?7] -+
. . 4 lo A
4By (o) sin 28 sin — o — [V3Ey o (T3) -+ Egye (T5) —
- . ... 5
— 3E, 4, (T3) — \/31’,%3,2 (Ty)] sin & sin T 3
. . . 4 A 1. .
(x/xz) — sin{ | 2E, ., (Ty) sin 5 [Eyz (T2) + 3E,, o, (To)} X
o2 ) 4
% cos 2§ sin »?;«17 - i | 2E, . (T) cos 51 + [Eg e (T2) +

2
+ BE,, ,, (T)] cos 2§ cos Y 7})} — sin{ {([Ex,xz (Ty) +
4 V3E, ., (T + V?:Ey’xz(T,,) 4 3By o (Ty)] cos 3 & x
1 ) .. 4
X sin 3 7+ 4E, , (Ts) cos 2 &sin 5 15— | Epn (Ta) —

— V3Eq s (T3) — V3E, .y (T3) + BE,, , (T5)] cos & X

") —— .
X sin n) — i ( [Ey s (T5) + V3Eq 0 (T5) + VBE, . (Ty) +

1 4
+ 8By, (Ty)]}cos 3 & c057;7]+4 Eyxz (T3) cos 2 & cos —~3—-77+
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By ey (Ts) — V3E, ys (Ts) — VBE, ., (Ty) +

1+ 3Ey,y:(’1’3)| cos & soc ;— r,)}
bl
) 2 . o .2 .2
(x/2% — v%) \/3[Exm, (Ty)  E, o\ (T@]sin 2§ cosy (sm 5 n + i cos 3 17) 4+

Soenst {([1:'}.,x,_y, (T) = VBE, uy (T3) + V3E,, ya_ys (T5) —

© - e 1 . . .4

5 w= BE o VT3] sin 38 sin — oy - 3F, s s (T3 sin 2 sin 5 +

R

~ LBy v (T = VBE, (T — BE, o_: (Ts) — 3B, (Ty) X
= .. B : ; .

g < %in & sin ) )/) — i ([Ex) X ey? ry - V?)Ex’xy 1) + \/gEv,x’-—y‘ (T,) —
—

= E i L E in :

; - 3E, .y (T5)] sin 3£ cos 5 1§ — 4E, g2y (Ty) sin 2 cos Y n -

= B ey (1) AVIE ) (To) — VBE, o a (T) — 3, (T9)] %

5
% sin & soc -3—17)}

<

O e s - e 22

= (/322 —r¥) 2\/3Ey, 35240 (Ty) sin 28 cosy | sin 3 +4- i cos 5 7y — 2cosf X

-

3 - e 1

QO P {([Ex, 352 g2 (T3) + \/3E' L 32 p2 (Tp)] sin 3& sin 57 +

ay

= . .4

&) + 2E, 3.2 y2 (T3) sin 28 sin 5 7 A [Ex,3at—y, (T3) —

N

P~ - .5 .

uy — \/3Ey, 322 p2 (Tg)] siné sin il B [Ex,322—p (T3) +

N :

= + V3E T;)] sin 3 ! 2E, T % sin 26 cos o —
~ FV3E ) 300 ( 3)] sin 3§ cos -3—7] + x’3z=_,:( 3) X sin 2€ cos -3—77
S :

<

- 5
— [Eq gty (T5) — V3E, g50_ye (T) X sin & cos ?’7)}
4
(¥ly) cos § {(ZEy,y (T,) cos 5 7 -+ [Ey,_v (T,) + 3E, . (Tz)] cos 2& X
2 ) , 4
X cos =7 +i | 2E, , (T sin 30 [Ey,y (To) -+ 3E, , (T9)] ¥

b

X vos 28 sin —;— I])} + cos § { ([3Ex,x (Ty) — \/gEx,y (Ty) +
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(v/2)

(l=y)

1 4
+ E,, ,(T3)] cos 3 cos = + 4E,, ,, (T5) cos 2& cos e
— 5
+ [3E4x (T3) + 2 V3Ex,y (T3) + E, ,, (Ts)] cos & cos 3 77) -
. = 1
+i ([3Ex’x(T2) - 2 \3E,, (Ty) + E, , (Ty)] cos 3 sin 3+

4 _
+ 4By, (To) cos 26 sin —9) — [3Eqy (Ty) + 2 V3E, , (T +

a4

E, (T & si >
- Ey , (T3)] cos & sin 3

L4 2 4
— 2F, (T sin g [(sin En + cos 2§ sin —3—1}) — i (cos ) n—

b

cos 2& cos % 17)] — 2sin¥ {([\/gEx,z (Ty) — E, . (Ty)] x

!

1 4 -

X cos &sin 35 N+ 2E, , (Tj) cos 2§ sin 3 n+ [\/3Ex’z (T3) +

.5 . =
+ E,, (Ty)] cos & sin il [\/3Ex’z (Tg) — E,, (T3] x
o1 4 "y

X cos 3§ cos Y 7 + 2E,, , (T3) cos 2§ cos 5 n— [VSEx,z (T-,) +
, 5

+ E, , (Ty)] cos & cos ) 77)}

z ., , . . 2 .2
\/3,[Ex,xy (Ts) — E, 2y (Ty)] sin 28 cosy | sin T 7N+ tcos ey nl)—
— cosZ {([3Ex,x,_ya (Ts) + V3E, by (T5) — V3E, 4oy (T3) —

4
(T3) sin 2 & sin ) n -+

L1
— E, oy (T5)] sin 3 & sin P + 4E;

i [BEpnr— s (T3) — V3Ey 4 (Ty) + V3E, oy (T3) —

5 -
- E.vsxy (T5)] sin £ sin 3 7}) - ([SEx,x'~y= (T3) + \/3Ex,xy (Ty) —
- 1
— V3Ey a4 (T)) — E, ., (T3] sin3 & X cos S0+

iyt (Ty) — VBE, 0 (T9) +

3.

4
+ 4Ey 4 (Ty) sin 2 & cos ruke [3E,
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(v/y2)

(ylxa)

- 5
+ V3E iyt (To) = Eyy 4 (T3)] X sin £ cos - n)}

4
— sin ¢ {( Ey (T sin — n — [3Ey ., (Ty) + E, . (To)]
.2 . 4 p
X cos 28 sin g 2E,, . (Ty) cos'—- 1 + [3Ey xz (To) +

+ Ey 2 (T2)] cos 2§ cos —23— 11)} — sin € {([3Ex,xz (Ty) —
— VBE o (Ty) — \BE, .. (Ty) + E,,,, (Ty)] cos 3 >

1 4
% sin 3 n + 4E, ., (T3) cos 2£ sin 5 N — [3E4 4z (Ts) +
5
+ V3E vy (To) + V3E, .z (T3) + E, ,, (T3)] cost sin =7
([3Ex,xz (Ty) — \/3 X, vz (T3) ~ \/gEy,xz (Ts) +
1 4
+ E, 5, (Ts)] cos 3¢ cos 3 N+ 4E, . (Ts) cos 2£ cos — n +
+ [BEyp (T3) + V3E,y, (To) + V3E, 4, (Ty) +
5
+ Ej . (T3)] cos & cos 3 n)}
_ 2 2
\/3 [E vz (Te) — Eysn (Ty)] sin 2§ sin ¢ (COS 3 7 — isin 3 ’7) -
—sing {( [V3Eyuz (Ts) + 3E, 4z (T) ~ Ey , (T) —

— V3E,,.. (T5)] sin 3£ cos % 7 + 4E, . (T) sin 2€ cos .‘3i n -+
+ VBEy s (To) = 3B, 0 (To) + By oy (To) —
— V3E,,, (T4)] sin & cos — n) + ([\/3 s (To) +

+ 3E, 4. (T) — Ey . (Ts) — V3E, . (T5)] sin 3¢ x

1 4 —
% sin 5 7+ 4E, .. (Ty) sin 2§ sin 3 n - [\/3Ex,xz (Ty) —

— 8E, 4, (T3) + E,, 5 (Ts) — V3E,,,, (Ty)] sin £ sin % n)}
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(y/2®— y?)

(y[3z%~r?%

(2/2)

4
cos {(2Ey’ xi—yt (T3) cos 57 + [BEyuy (T} + E, yo_ye (T)] X
2 . 4
x cos 2§ cos e )+ i |2E) 4y (Ty)sin 5 N — [3Eg .y (T2 +
.2 <
= By, yeeyr (To)] cos 28 sin - ) ¢ — cost [V3E,, 4a_ye (T5) —
, - 5 . 1
— B,y (T5) — By o 42 (Ty) + \3E, ,, (T5)] cos 3¢ X cos 51
4 _
— 4By, oy (1) cos 28 cos 7] - [V3Ey, xo_ye (T3) + 3E, o, (Ty) +
5 5 . T
+ E, oy (T3) + \/BE'y,xy (T)] cos§ c0s o~ )+ [\/3Ex,xs_yz Ty —
_ . 1
— 3E, ) (Ts) — Ey o2 (T3) + VBE,,, (T)] cos 3¢ sin 5
.4 ~
— 4y, oy () c0s 2 sin — 7 + [V3E,, 4s_ye (T5) + 3E, ., (T) +
A 5
+ By e 2 (T) + V3E, 4 (Ts)] cos & X sin Y 7
28, g (T o5t | (08 2 26 cos =) + i {sin = 5 +
] 2 — 5 — cos 2& cos — i |sin —
.3z — 2 { T2} cos cos 3 ) — ¢ ¢ 3 3 3 3
2\ _
+ cos 2€ sin 3 7]>A| + 2cos { {([V3Ex,3zx_,z (Ts) —
1 -
~ E, 3,22 (Tg)] cos 3& cos 37 - 2E,, 3,20 (T3) cos 26 X
4 - 5
X €os 7 n— \/3Ex’3z:_ra (Ty) + Ej 3,02 (Ty)] cosé X cos 7 7+
N m 1
+ i [V?’Ex,3z‘—-r= (Ta) -~ K ,32% — ¢ (TB)] X cos 35 sin ? n -
.4 N
: 2Ey,3z’—r’ (Tq) co8 25 sm ? Ui + V3Ex’3zzv_r: (TB) -+
E )] cosé sin -
+ Ey 320 g2 (T3)] cos§ sin 51

4 2 4
2E, . (Th)ycos § [(cos 3 1 - 2 cos 2& cos Y 1]) + i (sin Y n—

1
- 4L, , (T4) cosy [(cos 2§ cos R -+

2
— 2 cos 2& sin —3— 7))
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(zlxy)

(zlyz)

(z/xz)

4 3 1
+ cos 2§ cos ?17 -+ cos { cos —5—17) +i (cos.?fsin ?7) +
4 5
+ cos 26 sin — 9 — cos & sin — n):l
3 3
_ 2 2
-2 \/3E'z, x:—y (Ty) sin 2§ sing (cos 3 7 — isin 3 77) —2sing X
— i 1
X {(Ez’xy (T,) + \/BEZ) x2—ye (T)] sin 3& cos 37 +
, 4 - ,
+ 2By (1) sin 2 § 500 — 1 = [Eppy (T9) — VBE, oy (Ty)] X
. 5 . T
X sin & eos = 7|+ i | [Epy, (To) + VBE, p_ye (Ty)] ¥
. . 1 . . 4
X sin 3§ sin 5 N+ 2E, ., (T;) sin 2 & sin 57 + [Esny (Ts) —
— 5
_ \/3Ez,xz_ya(T3)] sin & sin 5 n)}
4 2 4
2E, 5z (Tg) cos§ cos 3 7 — cos 2& cos Y nt +i|sin 3 n+
.2 5
+eos2ésinn | |+ 2cost [V3E; 5z (Ts) — E, ,; (T)] X
1 4 —
X cos 3& cos 5 N+ 2E, ,,, (T3) cos 2§ cos e [\/3Ez,xz (Ty) +
b X —
+ Ez’yz (Ts)] cos & cos T n) +i [v?’Ez,xz (T,) —
1 4
—E, . (T4)] cos 35 sin n 7 -+ 2E, . (T5) cos 2 sin 3 n -+
— o5
+ [\/3Ez,xz (Ts) + Ez,yz (Ts)] cos & sin 3 n
- 2 2
2\/3Ez’yz (T3) sin 2 & cis ¢ (sin ) n + i cos 5 7/)— 2 cos X
- . .1
X [Ezxz (Ts) + \/31‘7&,.’3,‘.7 (T5)] sin 3& sin r n +

4 _
+ 2E, y, (T3) sin 2§ sin 3 N+ [Eppp (T) — V3E, 5. (T3)] X
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P , < . 1
X sin & sin 3 n]—i [Ez’xz (T,) + \/3Ez’yz (T3)] sin 3£ cos 3 n +
. 4 a9
2Bz (M) sin 28 cos — 1) — [Epy (Ty) — V3E,,, (T)] ¥
. 5 5
X sin ¢ €os ? n
_ 4 2 4
(z/x2—y?) —2E, j_ys (Ty)sing sin 3 7 + cos 2§ sin 3 n) —i|cos 35 n—.
2 _
— 0 26 003 — 7))] — 2sing {([\/SEz,xy (T;) —
1
— E, y2_y (Ty)] cos 3& sin 5 + 2E, o_ 42 (Ty) cos 2§ X
! - . 5
X sin 57 + [\/SE'z’xy (Ts) + E,, y2_ye (T3)] cos & sin 37
. — 1
—i ([\/3Ez’xy (T3) — E, ya_yn (T3)] cos 3& cos 5 7 +
4 -
+ 2By, 50 (Ty) cos 26 cos — 7~ [V3E, 4 (T)) +
5
+ E, y2_y (T3)] cos & cos 35 n)}
2 4
(2/322—r?) 2E, 3512 (Ty)sin § [(2 cos 2£ sin 5 7 — sin T 17) + (2 cos 2& X
2 4
X €oSs 57 + cos 5 n):l —4E; 32 (Ty)sin g [(cos 35 x
X si ! + cos 2§ si : Lsi > : 3¢ . +
sin — cos 2& sin — 5 — — — —
3 7 in -1 = cosLsin —7 i|cos cos317
4 5
+ cos 2& cos ) 7 + cos & cos 3 17)]
4
(xy/xy) cos ¢ {<2Exy’xy (T,) cos T N+ [Exy,ay (T2) + 3 4230 (T)] X

v

2 4
x cos 2& cos 3 17) + 7 <2Exy’xy (T,) sin 3 N — [Eyy y (To) +
. 2 |
+ 3y _ye go_ e (Ty)] cos 28 sin 5 7])} + cos{ {([Ex ,xy (T's) +

_ 1
42 \/3Exy’ sy (Tg) +3E 2y yo s (Ty)] cos 3 cos 57 +
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(xylyx)

(xylx2)

4
+ 4E, 5y (T3) cos 2€ cos 37 + [Eyy, xp (Ts) —

_ 5
—2V3E,, oy (T3) + 3E,a_ys sy (Ty)] cos & cos S )+
i ({Exy,xy (Ty) + 2 V3E,y, oy (Ts) + 3By oo (T5)] X

L .4
X cos 3§ sin 5 1+ AE,, 4 (Ts) cos 28 sin 3 N —[Exy,xy (T3) —
— . 5
—2 \/3Exy, ximyt (Tg) 4+ 3E e_y2 42y (T3)] cos & sin 5 17)}
T . . 2
\/3 [Eyzx2—y2 (Ty) — Eyy p (T)] sin 28 sin { | cos 5 n—
.2 . T ,
—isin ) — $n T [BExs ey (To) = V3Ey 00 (T9) +
— . 1
- VBE,y uz (T) — Eyy oz (T5)] sin 36 cos S+

4
+ 4E,y, 5 (Ty) sin 26 cos e [BEsz ey (T) +

+ V‘{;Eyz,x’—y* (Ts) — \/gExy,xz (Ts) — Eyy,p (T)] X

5 _
X sin & cos — 77) +i <[3Exm,_y. (T3) — V3E,ppn_ye (T) +

3 1
+ stxy,xZ (T3) — E,, ,, (T3)] sin 3¢ sin 5 +

4
+ 4Exy,yz>(T3) sin 2& sin 3 n+ [3Exz;c=—y¥ (T,) -~

+ ngyz,xg—y’ (Ty) — \/3Exy,xz (Ts) = Ey,ps (T3] X

5
XsinEsinT{r/

.4
—sing {(2Exy,xz (Ty) sin 3 n— [Exy,xz (T,) + 'ﬁ‘)‘l':'yz,x’»y2 (T2)] X
2\ 4
X cos 2& sin rud 2E, xz (T) cos 57 + [Eygpz (T2) +
2
+ 3Ey, 4 y2 ()] cos 2§ cos 3 7))}— sin § X

x {([V??Exz’xz,yz (T5) + 3Ey; oy (T) + Eopy o (To) +



Fasc. 6

Vol. XVI (1957)

ACTA PHYSICA POLONICA

464 M. Migsek

_ 1
+ \/3Exy’yz (T5)] cos 3£ sin 7 N+ 4E,y v (T3) cos 28 X
.4 ~
x sin 7 + [V3E zut—yt (Ts) — 3Eyz o yn (T3) —
_ .5
= Eyypes (T)) + V3Ep, .z ()] cos Esin — 7 | —
— 1 ([V/E;Exz’xz_yz (T3) -+ 3Eyz,x’-—y’ (T3) —+ Exy,xz (T3) —+
_ . 1
+ \/3Exy)yz (T3)] cos 3£ cos ) 1) + 4B,y 4 (Tg) cos 28 X
4 I
X €0os —3—- n— [\ 3Exz’xz_yz (Ta) — 3Eyz,xa__yz (Ta) -
- 5
— By e (T5) + V3E,, ., (T3)] cos £ cos 57
— 2
(xy/x2— y?) \/3[E'xy,xy (T)) — Epr_yoyo s (To)] sin 2& cos (sin Y n +
.2 =
+ icos £y n)—cost [VSExy,xy (T3) + 2B,y 42y (T5) —
= . .1
— VBEg_yi 40—y (T5)] sin 3& sin 5 1+ Ay ye (T3) X
. .4 m
X sin 2 sin — 7 — (V3Esy,ny (Ts) — 2Eyy s (Ts) —
5 . ) , "
— -\/3Exz_y1,x2_yz (T3)] sin & sin ry n) — i [\/3Exy’xy (Ty) +
_ ) 1
+ 2E 250 (Ty) — V3Ex:_yi,xz__y: (T3)] sin 3 & cos 3 n +
. 4 =
+ 4E,y 2y (T3) sin 2 & cos 5 7+ [V3E,yuy (Ts) —
s in & cos
— 2E,y 2 g2 (T3) — VY3E_ oo o (Ty)] sin & cos 5 7
- 2 2
(xy[322—1r?) 2 \/3Exs_y2,3zﬂ_rz (T,) sin 2 & cos ¢ (sin Y n -+ i cos 7 17) —

— 2 cos ’; {([Exy,3zz-rl (T:}) -+ -\/::}_Ex:_yz’:;zz_rz (T:})] X
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(yzlyz)

(yzx2)

1 4
x sin 3 & sin 3 N+ 2E,y 3,0y (Ty) sin2 & sin — ) + [Exy,320—rs (T3) —
5 NP .
— V3Exg_ya,321_ra (T3)] sin 5 sin -§—’l7 — 1 [Ex 322 —r? (Ta) ~+
1
4+ V3 X% 2,350 — 1t (T5)] sin 3& cos ¥ N+ 2By 3,0 2 (Tg) X
4 _
X sin 2 E COS—— n — [ 2y,32% —rt (T3) — V3Ex’—y’,3z'—r’ (Ta)] X
. E 5
X sln & cos ? n
4
cos § | 2E,, ,, (Ts) cos 3 7 4+ [Eppyz (T2) + 3E4; 4p (Ty)] x
2 , 4
x cos 2 & cos 37 + i | 2E,, ,, (Ty) cos 51 [Eyz,yz (T2) +
2
+ 3E,, . (T5)] cos 2 & sin 3 n) ¢+ cos £yl ]E yzyyz (T3) —
_ 1
-2 \/3Eyz)xz (T3) + 3E,; 0 (Ty)] cos B3 cos 5 +
4 .
+ 4Eyz,yz (T3) cos 2 £ cos 3 n + [ SR (T) + 2 v3 yzxz (T'3)
5 .
+ 3B,z 0z (T3)] cos & cos T ) +ilE,,,, (T —
_ 1
-2 \/SEyZ,xz (T3) + 3E., xp (T3)] cos 3§ sin 57 +
.4 :
+ 4Ey,yp (T5) cos 26 sin — 5 — [Eyeps (To) + 2 V3E,z uz (T5) +
1
+ 3E,; . (T5)] cos & sin T 7
]
_ 2 2
\/3 [Exzyez (T2) = Eyz yz (T2)] sin 28 cos T | sin i + i cos 31 -
— cos{ {([\/3 n \Ta) + 2By 0 (Tg) — 3E,, . (T5)] X

1 4
x sin 3 sin — v 4 4E,, ., (T;) sin 25 sin 5 n—

- [\/5 X2.X% (T3) yz,xz (T3) v3 Y22 (Ta)
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5 _
X sin & sin — n) —i ( [V3E gz (T5) + 2E,,; . (T5) —
T . 1 .
— \/3Eyz’yz (Ty)] sin 3¢ cos 3 N+ 4AE,,; 4, (Ty) sin 2§ X
4 —
X cos — 17 + [V3E, 4z (T5) — 2E,,, ., (T5) —
_ ) 5
- \/3E' 2 yz (Ta)] sin & cos T 7
4
(yz)a%— %) — sin € {(ZEJ,Z’ x2—yt (Ty) sin 3 7 — [3Eyy, xz (T2) +
. 2 .
+ Ey ;. g2y (Ty)] cos 2& sin i 2E,, sy (Ty) X
4 ) .
X cos 5 [BEy, x2(T) + Eyy 4o y2 (Ta)] cos 26 x
2 . —
X cos oo | { +sing [V3E,;, s ys (T5)—3E,, v (Ts) —
_ . 1
— By ey (Ta) + \/3Exy)yz (T3)] cos 3& sin TN
. 4 Py
—4E,, sy (T3) cos 28 sin 5" + [\/SEyz’ xr—y (T)s +
+ 3Exy:yz (Ty)+ Eyz, x*—y? (T3) + \/gExy,yz (Ta)] X
. 5 . o
X cos & sin 5 Nl —i [\/3Exz’ xto g2 (Ts) — 3By, o, (Tg) —
— 1
— By xrye (T3) + VsExy’yz(Ta)] cos 3£ cos 31"
3 4 =
= Ay, e e (T4) c03 26 cos — 1) V3E,s, yo_ye (T5) +
= 5
3B 2o (Tg) + Eyp i yu (Ty) + V3E,, . (T5)] X cos & cos 7
4 2
(raf3z%- 1) —2E, 32,2 (To)sing [(sin 3 7 + cos 2& sin 3 77) —

4 2 —
—1 (cos 5 7 — cos 2§ cos 3 17)] — 2sin{ {([\/SExz, 322y (T'3) —

_ 1 4
—FEy 3 (T5)] cos 3¢ sin 3 n+ ZEyz, 3512 (T'3) X cos 2§ sin ey n+
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- 5
-+ [V3Exz’ 328 —p? (Ta) -+ Eyz, 38— p2 (T3)] X cos & sin ? 'r]) —
1
[\/3 xz, 3z2— s (T3) = By az5_ 0 (Ty)] X cos 3§ cos 3 7+
i 3
+ 2E,, 3,22 (T5) cos 25 cos 30 [V3E,z, 32— (Ts) +
3
+ E 'Yz, 323 —rg (TS)] cos & cos ? n
3 !
(€772%)) 08 § 1| 2E,;, xz (T2) cos T 7+ [E L xz (T2) + 3E S (Tz)] X
2 . 4
% cos 2§ cos 3 n) + i | 2E,, . (Ty) sin 3 N — [Eggpz (To) +
- 2 .
+3E,. 5. (T,)] cos 2§ sin 57 + 008 LY\ [Eyznz (Ts) +
1
+2 VBE (Ts) + 3E,, . (T3)] cos 3 cos 3 n+
4
+4 xz Xz (Ts) cos 2§ cos — 7 + [ X25X% (T,,) -
_ 5
—2V3E,, .. (Ts) + 3E,, . (T5)] cos £ cos )+
. . /_
+ i ([Exz,x: (T:i) - 2 \"3 ‘YZ,XZT (TS) y..,yz (Ta)] X
1 4
X cos 3 sin ?n + 4E,, 5p (T5) cos 2& sin ?17 —
.5
- [ X2,X3 (Ts) — 2 v3 'y 2,%X2 (T3) + 3Eyz,yz (T3)] % cos & sin 3 n
2
= %) ngyz,x’ —y2 (T2) = Eyyz (T)] sin 28 sin § (COS 3 /i
. - 2 . .
— isin 5 n| +sing [Exz,leyz Ts) — \/3Exy’xz (Tg) +
_ . 1
4 VBE,, s _ya (T3} — 3E,, ., (Ty)] sin 35 cos T

— 4 Eyp 2y (Ts) sin 26 cos — n [Exe,xt—ys (T) +

+ V?:Exy,xz (TB) - \/?T ‘yz,x°—3? (Ta) xy,_yz (T.’i)]
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(xz/322—r?)

(x2__ },2/_,”2_ )2)

5 —
X sin § cos — n) +i ( [Brz -yt (T3) — V3Epy 40 (Ts) +
~ . L1
-+ \/3Eyz,x’—y2 (Ts5) — 3Ey, 5z (T5)] sin 3& sin T n—
. 4
—4E e, (Ty)] sin 2§ sin 5 N4 [Egppaye (Ty) +
— — . . 5
4 V3E,y e (Ts) — V3Ey, e (Ty) — 3E,y . (T5)] X sin &sin 57
2 \3E T,) sin 2 sin { 2 isin 2
— 'yz,3z2 — 3 (T'g) sin 2 sin cos 5 1} — tsin T n
— 2sint {([Exzﬁzz_,z (T) + V3E, 5 350y (T5)] X
1 . , 4
x sin 38 ces 3 7+ 2E,, 3,2y (T'5) sin 2 cos 3 n—
_ . 5
- [Exz, 3z2—y2 (T3) — \/3Eyz, 3zt—r (T3)] sin & cos '3- 7] +
. I . o1
i | [Erz, 3229 (Ta) + V3Ey, 3502 (T5)] sin 3 X sin 3 7+
. 3 4 .
+2E,, 3.2, (T5) sin 2& sin 5 0+ [Eyg, 852yt (Ts) —
= LD
— \/BEyz, 3zt _y2 (T3)] sin & sin 5

4 .
cOs C {<2Ex’y?,x2‘y" (T2) COs —3— Ui -+ [Ex”—-y",x’-—y’ (TZ) +

2
- 3B,y 4y (T2)] cos 2 cos Y 7]) + i (ZEx'—y“,x“——y’ (Ts) X
4 el 2
X sin 37 [Ege_yr, g2y (T} + 3Eyy o (T9)] cos 28 X sin 37 4-
- cos ¢ {([Exa_yz, eyt (T9) = 2Y3E,y 1 (T) +
— 4
+ 3E,y 4y (T3)] cos 35 cos 37 + 4Eya_ys, 42—y (T5) cos 2& cos ) n+
— 5
4 [Exe g, oy (T9) +2VBEy o 12 (6T) + 3y, o, (T3)] cos & cos 51+

+ i ([Exs_yl’ x—y? (T3) -2 \/?:Exy’ Xyt (Ta) -
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(12— y¥32—~ r%)

(322—r%322—r?)

1

+ 3Exy,xy (T3)] cos 3& sin 3 n+ 4Exa_y:, Xyt (Ts) X

.4 =
X cos 25 sin ? n - [Exz_y:)xz_yz (T3) + 2 v3E , x2—y? (T3) +

5
+ 3B, 5y(T3)] cos & sin 357
4 2

2By _ys 85252 (Ty) cos § [(cos 5 7 — cos 2€ cos 3 17) +

4 2
41 sin?n—l—cosZEsm—g—n + 2cos X

_ 1
X [\/3Exy, 3z2_ 2 (T3) —_ sz_yx’ 82—y (T3)] X cos 35 COS ? n +
4 _
+ 2Ex:_yw’ 322—p2 (Ta) CcOos 26 CcOos ? n— [\/3Exy’ 322 — 2 (Tg) +
E Ty 5 ; {[\3E
+ xa_ya’ 3z2_ra( 3;] cos 5 X cos -é-— n —|- v \ Xy, 3z|_r,(T3) —_—
o1

T Lyt gz 32242 (Ta)] cos 3§ sin ? n + 2Exz_yz’ 322 —92 (Ts) X

.4 — .5
X cos 2§ sin 3 + [\/3Ex , 320 —72 (Ta} 4 Exe_ye 3500 (T'3)] cos & sin 5 7

4 2
2E3, 43, 3,1 p1 (Tp) cos§ [(cos 37 + 2cos 2§ cos 3 17) +
4 .2
+ i | sin g 2 cos 2§ sin 57 +4Eg e 2 a2 (T3) X
1 4 5

X cos{ [(cos3§cos Y 1 + cos 2& cos 3 7 + cos & cos 3 17) -+

1 4 5
+ i (cos3§sin —3—n+cos2§sin? 7 — cos &sin ?1})]

KPATKOE COIEPZXKAHUE

M. Muowucek. ITpunenenue memoda mecroli c6A3u A8 UCCACO0AHUA CBOLICME CUMMEMDUN
SHEP2eMUNECKUX NOAOC 8 KOMHAKMHOU 2eKCAZOHAALHOU CMPYKMYypPsl

B Hacroameit paore naHbl Te BbIPAXKEHMS B MATPMYHBLIX COCTABHBLIX SHEPIMM AIA
TeK3aroHAJBHBIX, IIJ0THO YIIAKOBAHHBIX, KPHUCTAJNIMYECKUX CeTell, KOTOPBbIE COAEpPIKaT
VHTEerpanas! E 114 COCeZHMX aTOMOB OT BTOPOTO A0 4ETBEPTOrO.
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