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SOME PROPERTIES OF APPROXIMANTS FOR BRANCHED CONTINUED
FRACTIONS OF THE SPECIAL FORM WITH POSITIVE AND ALTERNATING-SIGN
PARTIAL NUMERATORS

The paper deals with research of convergence for one of the generalizations of continued frac-
tions — branched continued fractions of the special form with two branches. Such branched con-
tinued fractions, similarly as the two-dimensional continued fractions and the branched continued
fractions with two independent variables are connected with the problem of the correspondence
between a formal double power series and a sequence of the rational approximants of a function of
two variables.

Unlike continued fractions, approximants of which are constructed unambiguously, there are
many ways to construct approximants of branched continued fractions of the general and the spe-
cial form. The paper examines the ordinary approximants and one of the structures of figured
approximants of the studied branched continued fractions, which is connected with the problem of
correspondence.

We consider some properties of approximants of such fractions, whose partial numerators are
positive and alternating-sign and partial denominators are equal to one. Some necessary and suf-
ficient conditions for figured convergence are established. It is proved that under these conditions
from the convergence of the sequence of figured approximants it follows the convergence of the
sequence of ordinary approximants to the same limit.

Key words and phrases: branched continued fraction of the special form, ordinary approximants,
figured approximants, convergence, figured convergence.
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INTRODUCTION

The paper is devoted to study of the branched continued fractions (BCF) of the form

= i = ag
bo+ Foo + —+ “—, 1
0 0.0 z:]:)l 1+Fz‘,0 z:]:)l 1+F0,1‘ ( )

where F; ; are continued fractions (CF)

(9]

Apti,p+j M+i,1+] - :
Fi=D Y -1 —_i=0,1,..., j=01,..., )
/ o] 1 1+ a24i2+j

1+
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bo, ai, j=0,1,..., k=0,1,..., k+j > 1, are complex numbers or functions of two variables
which are defined in some set D C C2.

If all elements of BCF (1)—(2) are numbers, then BCF (1)—(2) is said to be numerical BCF of
the special form. If some or all elements of BCF (1)—(2) are functions, then BCF (1)—(2) is said
to be functional BCF of the special form.

The above mentioned BCF is one of two-dimensional generalizations of continued frac-
tions, which were offered for the solution of correspondence problem between a formal dou-
ble power series (FDPS) and a sequence of the rational approximants of a function of two
variables [9,12,13]. Functional BCF of the special form is corresponding to FDPS

0o .
e 3
E CijZ12y, 3)

i+j>0

if the expansion of its nth approximant into FDPS } % - " )zlzz coincides with the FDPS (3)

i,j
to all terms of power 7 inclusively, that is cZ(,],) = Cij, i+j<n.

In the paper [13] it is shown, that BCF (1)-(2) is corresponding to the FDPS (3), if
by = 0,0, 4ip = bilozl, ap,; = b01i22, a;jj = bl-,]-zlzz, i,j=12,...,the coefficients bk,()/ bO,kt ki,
j,k=1,2,..., are calculating by formulas in term of the coefficients of the FDPS (3), and the
nth approximants f,, are defined as follows

?1

fo=bo, fn—b0+F00 +D ([ ])+D ([;]) n=12..., (4)
k=11+F, =11+ Fy°
where [«] is an integer part of a real number «,
k
0) _ k) _ 1 Tptipti —
Fi" =0, F; —]:_) 1 ,j=01,..., k=12,.... (5)

Finite continued fractions (5) are called the kth approximants of CF (2).
We can construct the approximants of BCF in different ways. Ordinary nth approximants
of BCF (1)—(2) are defined as follows

n

a0 i ao,i
fO_bOrf_b0+F n=12,....
n 0,0 ]::)1+Fn i) ];) +F0n z)

Approximants f, from (4) are examples of so called figured approximants [5]. Expressions

QY =1, Q1'5+1—1+P("“>+”i(+k§'°, i=1,2,..., k=0,1,..., 6)
Qi+1,0

QW =1, Qi = 1+P("“)+”0(';)“, i=12,..., k=0,1,..., @)
QO,H—l

are said to be the tails of ordinary approximants for BCF (1)—(2). Tails of figured approximants
(4) for BCF (1)—(2) are defined by following formulas

~ ~ k1 i
0l =1, QI = 1+F([2D+“f(+%, i=12..., k=01,..., )
Qi+1,0
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~ . k1 dn : _
Q$:J4Qﬁ”:1+ﬁg2D+f$1,z:LZ“q k=0,1,.... 9)
Qo,i41
Taking into account notations (6)—(9), it is possible to write
(n) a1,0 ao,1
fn="bo+Fyy + ,n=12,...,
, (n—1) (n—1)
Q10 Qo1

ombp+ FED ¢ M0 d g,
/ Q(nfl) Q(nfl)
1,0 0,1

Approximants f;, f; have sense if in process of reduction of BCF (calculations of their

1
tails by formulas (6)—(9)) uncertainty of the type g don’t appears (it is assumed, that 0=

1 0
= 0 and % + ...+ %ﬂ =0 if m > 1). We say that BCF (1)—(2) is figured convergent if,
beginning from some number ny, all its figured approximants have sense and there is finite

limit f = lgn fu- The value of this limit can be the value of figured convergent BCF.
n—o0

BCF (1)-(2) is said to be convergent, if beginning from some number ny, all its ordinary
approximants have sense and there is finite limit f = r}gn fn. The value of this limit also it is

possible to assume as the value of convergent BCFE.

BCF (1)—-(2) is said to be divergent (figured divergent) if infinite numbers of its approxi-
mants (figured approximants) have not sense or there isn’t only one finite limit of sequence of
its approximants (figured approximants).

A lot of works of analytic theory of multidimensional generalization for continued fractions
are devoted to research of convergence [5,10]. This problem is important till now [3,4,6,7].

For research of properties of sequences of approximants for BCF of the special form the
formulas of difference for two their approximants are used. There are such formulas [5]:

(_1)1' <F50[%]) _ FZFO[%])> ]1_111 ‘1]',0 (_1)m mﬁl aj/O
+

j=1

L (i) ~(m— m41 _Nom
i=1 H Q](() ])Q](O 7) . Q](’é 7) H Q](VS’ 7)
j=1 ! j=1 j=1
m ( ) 0 0 E‘ZOJ ( ) I:Il ao,j
+) = : = ,n>m,and  (10)
i=1 L A=) 3 m=j) " 0= 1T 5m=i)
110474y I 0y T1 QY
j=1 j=1 j=1
i m—i i m+1
([nz]) m (_1)1 (FZ(O ) - PZ(O[ ? ])> U QJO (_1>m ]-:Il a]()
fo—fn = EW — R4V 4 = =
ool ; I = tm= " =) 1 5(m=)
jor 0 0 =

m — =
+y . = — = > m (11)
i=1 L Am=j) &(m=j) m (n—j) 15 ~(m—=j)
IT1Qp; " Qy, IT Qp; 7 1T Qp;
j=1 j=1 j=1

We note that the formulas (10)—(11) have been established in assumption, that the values of
all tails Q((ﬂc) , Q]((po) , Qépk) , Q,(ﬁ)) , which appear in these formulas, differ from 0.
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MAIN RESULTS

This work is the continuation of the study of properties of approximants for numerical BCF
(1)-(2) with real elements [1,2]. We will consider BCF which elements satisfy such conditions

a;j >0, |ajol = (=1)"lajg #0, |ag;| = (=1)lag; #0, i,j=1,2,.... (12)

Under the conditions (12) Fo, F; o, Fo; are the continued fractions with positive elements. It
is well known [8,11] that approximants of even order for such fractions generate a monotone
increasing sequence, approximants of odd order for such fractions generate a monotone de-
creasing sequence and all approximants of even order are less than every approximants of odd
order. Taking these results into account, we have

Ea < E D < BV <EEY, m=0,1,..., n=12..., (13)
Fom < FOm2) < OV < p0rY, m=0,1,..., n=12..., (14)
EAM < EZM < BV < BTV m=0,1,..., n=12,.... (15)

Theorem 1. Let the elements of BCF (1)—2) satisfy the conditions (12) and
1+a0>0, 1+ap >0 i=12,.... (16)
Then the following inequalities are true
Fam < fames < fans2 < fan—z, m=0,1,..., n=12,..., (17)

f4m < f4m+2p+3 < f4m+2/ m=20,1,..., p= 1,2,..., (18)
and the sequences {fa,}, {fap+2}, p=0,1,..., converge.

Proof. Let k be an arbitrary natural number. Using definitions (8)—(9), by induction on p let us
show that the following inequalities are valid

~ 42k+1,0
1< Qé’zz,)o < 1+agq + T lageaal 7™ 0,1..., (19)
1_ )7 <1l+ay,, p=01,.... (20)

Indeed, for p = 0 and p = 1 we have

~(0 ~(0 ~(1 ~(1
nglw — ng?o =1, 0<1—|ayo|= nglllo <1, ng?o =14ayi10 k=1,2,....

In assumption that inequality (19) is true for p = r, we obtain

0<1—|ago| <1+FL 213)—

(p+1) _ (22D laxo
< sz 1,0 1+ Fy 210 ) <1+ax;,
2k,0

1

i.e. (20) is valid for p = r + 1. Assuming that inequality (20) holds true for p = r we get

A2k+1,0 (p+1) a2k+1,0 A2k+1,0
1<1+1++<sz —1+F2(k0)+~(p) <1 agin+
2k+2,1 110
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i.e. inequality (19) is valid for p = r 4 1. Hence, estimations (19)—(20) are true for arbitrary k, p
Analogously we verify validity of inequalities

a9,2k+1
< O <1y gy + o2

, k=1,2,..., =0,1,..., 21
1 — |ao2x+2] s 21
1 — |ag x| SQ(()Z),(_1§1+611,21<, k=12..., p=0,1,.... (22)
Further we consider the differences f4m+2p+l — fam, f4n+2p+1,2 — fan_o, m,n,p = 1,2,...,
I =0,1,..., using the formula (10). Let
n—i m—i i
o (D ) o
- (1 = (1 j=
Zia =0 Zn =) L () S (m) S
i=1 I1 Qj,O J Qj,O J
j=1
n—i m—i 1
. ( 1)1 (F()(z[ 2 ]) _F()(,z[ 2 ])) Iqlaol
~(2 ~(2 j=
zm):o, Z =Y Y . n>m
i=1 H QO,]' J QO,]' J
j=1
Then
7 o _ plemptls])  pem) |, 50 5(2)
f dm+2p+1 Jam = 0,0 Y- F 00 T+ Z4m+2p+l,4m + Z4m+2p+l,4m
4m+1 4m+1
T a0 [T ao,
j=1 j=1
1 Ml - (am2p+1—j) (4m—j) * 4m+1 4m+2p+l ) A s (am—j)
'H1 Qio H Q H Q, I1 Q
= j= = j=1

Taking into account conditions (12) and inequalities (13)—(15), (19)—-(22), we have

4m+1 4m+1

4dm+1 4m+1
ITa0=11] lajol>0 ] a0 =[] laojl >0, (23)
i=1 i=1 i=1 i=1
F(Zm 2i+p+1+[£]) F(Zm 2i+1)
" m \ T4i-30 Py H a0l
z —-y
4m+2p+14
m-+2p-+1,4m o H Q4m+2p+l ])Q](f)m—])
(2m—2itp+1+[L])  Lem—2it1)) 452 (2m—2i+p+[151]) (2m-2i)
m <F4i2,0 © = Fyilo0 IT lajol ,, (Fsi10 Ty H a0
_Z 42 o (dm+2p+1—j) & (4m—j) +-Z M1 < (amr2p+1-) (4mf)
i=1 H Q P ]Q],O ) i=1 H Q P ]Qj,O )
(2m—2z+p+[l]) (om—2i)\ & (2m— 2z+p+1+[i]) (2m 21+1
m <F4i,0 2= Fg ]1:[1|‘1]0| m | Fai=30 il H a0
= am2p-+1-j) 5 (4m—j) - ; 1 lam2p=) 5 4m—)
- ]1:[ Q Q]',O o ]H Q]0 Q]‘,()
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(2m72i+p+1+[1]) (2m— 21+1 4i— (2m 21+p+[i]> 2m 2i) 4i—
m Fyi o0 ’ —Fyip, ]1:[ |aj, m Fyi 10 ’ 41 1,0 1:1 |aj,
+) - - +) -
= U2 (4ma2ptl—j) ~(4m—j = (4m+2p+1—j) ~ (dm—j
i=1 Hl Q](, m-+2p+ ])Q](,Om 7) i=1 H Q m+2p+ J)Qj(,om i)
j
(2m—2i+p+[l]) Zm 2i)
Fyio ’ 410 H |20
* i=1 4 (Am+2p+1—j) ~(4m— ]) >0
R s oy
Similarly Zim) +opriam > 0 Consequently
famiops1 — fam >0, m, 1=0,1, p=12..., (24)
; po o p(np14[3])  nen-1) s 5(2)
Jantopr1-2 = fan—2 = Fy =R+ Zuiopiisan—2 T Zinsapii—oan—2
in—1 4in—1
.H a0 H ao
=1 (4pyopql—o— (n—2—j) =1 anyopii—o— ) 41=2 <n_o—j)’ (25)
Tl Q](,0n+ p+l—2—j) H Q n—2-j) iyl QSJH p+ j) 4 5l Qé/jn i)
j=1 j=1 j=1
4n—1 4n—1 4n—1 4n—1
H a],() = H ‘61]0’ < O H 610,]' = — H ’Elo/j‘ < 0,
(2n— 21+p+[i]) (2n—2i) ) 453
" " (F ~3,0 P =Fys ) T lajo
z ey -
An+2p+1—24n—2
nept " i1 4h Q~ (4n+2p+1-2— ])Q](jln 2—j)
]:
2n4p—2i—1+| 5L 2n—2i—1) 4i—1 2n—2i+p+[4 2 2
n—1 <F4(z 10 =) —E ) [T lajol F4(i—2,0 [ZD—F( Py H aj,
+ ) -2
— (4n+2p+1—2—j) ~(4n—2—j - (4n+2p+1—2—f) ~(4n—2—j
i=1 H Q n+2p+ ])Q](,On i) i=1 H Q n+2p+ ])Q](,O” i)
(2n+p—2z‘—1+[l]) @n—2i-1)\ & (2" 2i+p+[5]) F220)
n-1 <F4z‘,0 "= Fyy ],1:11|‘1', Fyi 39 ’ H @),
+ = -
; H Q4n+2p+l —2— ])Q(%)n—Z—j) ; H Q4n+2p+l —2— ])Q(4n j—2)
jr j0
(znfzz+p+[z]) P22 (2n—2i+p— 1+[i]> (223
2 | Faic20 e H |20 1 | Faic10 CY -y
= H Q4n+2p+l j— 2)Q(4(1)n7j72) = T_I Q~4n+2p+l j— Z)Q(4n - 2)
js L j0
(2n—2z+p—1+[§]) _ plan—2i-1)
n_1 |14i0 40 "
— <0, 7 .. <0.
i; H Q4n+2p+l i-2) gdn=j-2) dntaptl=24n-2

j0
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Consequently
f4n+2p+172_f4n72 <Or l:0/11~"r nrpzlrzl"- . (26)

From the inequalities (24), (26), where | = 0, it follows “fork” property for figured appro-
ximants of even order. This property is described by system of inequalities (17). Therefore
sequences {fu}, {faxs2} are monotone, bounded and convergent. From (24), (26), where
| =3, n = m+ 1, we obtain inequality (18). O

Proposition. BCF (1)—(2), with elements that satisfy conditions (12) and (16), is figured con-
vergent if and only if}ilgn (fani2 — fan) = 0.

Proof. Tt is above mentioned that under conditions (12) and (16) the sequences { fux }, { faks2}
converge to finite limits. Condition 1i_r>n ( f4n+2 — f4n) = 0 implies equality of these limits,
n—oo

i.e. convergence of the sequence {fo }. Taking into account inequality (18), we conclude that
klim for = klim for_1, i.e. BCF (1)~(2) is figured convergent. d
—00 —00

Theorem 2. Divergence of the series

)n k+1
ﬂk k+] ’

);Hakk yr Z (ﬂk+i,k)(71)n7m, Z

||:]

i,j =1,2,..., is necessary condition of figured convergence of BCF (1)—(2) whose elements
satisfy conditions (12) and (16).

Proof. Using well known results of analytic theory of Continued fractions [8,11], we conclude

that continued fraction (2) converges if and only if the series Z H (Bktik+j) (==t diverges.
n=1k=1

It was shown above that every summand which appears in expressions for f4m H2pt] — f4m,
m,1=0,1,...,p=1,2,...,1s positive under conditions (12), (16). If series Z H (ar ) (-t
n=1k=1

converges, then liLn (fams2 — fam) > lun (Fézomﬂ) — Fézom)) > 0, i.e. BCF (1)-(2) diverges.
m [ee) 2

Let there exists such i that series 2 H (akJrl-,k)(*l)'H(+1 converges. Then taking into account
n=1k=1
inequalities (19), (20), we obtain

PCn1[8]) L (n- [%1)

i0 —hipo ]0|
f4m+2 - f4m > (4m12) (4 )
m+2—j m=j
]1;11 Q],O Q],O
2m+1-[ 2m—[H])] 2
] T
- [1+1] [z] = ,dm 2,
2 2
~(4m—2j+3) ~(4m—2j+1) ~(4m—2j+2) x(4m—2j)
I1 QZ]fl,O Q2]71,0 QZ],O Q2]',0
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i 2m+1-[51 2m—[ i1
{1 ol s [0 D)
.z = j=
im (famt2 — fam) > — ; 5 > 0.
e (7] 1] a2j+1,0
(1+ agj1)? L+agiy+————
j=1 j=1 1 — |agjs20|

e} n n— .
From assumption about convergence of the series ) [T (ay i) D “! for some value i and
n=1k=1
from inequalities (21), (22) it follows that

i 2m+1— i+1 I — i+1
]I:[ |‘10]|n11_l’>rgo FO(Z [2])_1:0(,1‘ [2])‘
hm(ﬁl +2—f4 )Z _ , o
e " 7] (5] a0,2j+1 2
=1 j=1 1 — Jag2j2]

0

Remark. “Fork property” for ordinary approximants of even order is not valid. Really, let

bo=1,a; =1, a1 = Agpk—1 = 1, aoko = dgpx = —3, i,k =1,2,... . Then fy = 1, f, = 22,
139

fa=215 > fo.

Theorem 3. If sequence {f;} of figured approximants of BCF (1)~(2) whose elements satisfy

conditions (12) and (16) converges, then sequece {f} of ordinary approximants converges to
the same limit.

Proof. Using the formulas (6)—(7), conditions (12) and (16) the following inequalities can be
proved in much the same way as inequalities (19)—(20)

a
1§Q§£)0§1+a2k+1,1+ﬂ/ k:1/2/---/ p:O/L---/ (27)
' 1 — |agks20]
1—\azk,0!SQ;Z)_LOSleﬂzk,L k=12..., p=01,..., (28)
a
1< QW) <l+4appyq+—2 k=12, p=01,..., (29)
' 1 — |ag 2542
1—Jago] < QYy 1 <14+ ma, k=12..., p=01,.... (30)

Using the formula (11), we consider the following differences f4m+p — f4m, fanst p2— f4n_2,
m,n,p=1,2,.... We set Z;% =0, Zﬁfg =0,

zZ0 =y _ = m=12,..., n>m,
i=1 I:I Q](,’?J*])Q](’g*])
o () fra,

Zim = ) 1 2 m=12.., n>m
i=1 oy e
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Then
_ 4m+p) (2m) (1) 2)
famp = f4m = Fy, —Foo '+ Z4m+p,4m + Z4m+p,4m
4m+1 4m+1
_H a0 [T ao,
_ j=

+ + :
4m+1 (4 (4 4m+1 (4 N dm g
H Q] n+p—j) H Q m—j) H QO,]I’I’H”P 7) 1—11 Q((),]l’l’l i)
]:

‘:1 /
From (23), (27)—(30) it follows that

(4m+p—4i+3) (Zm 21+1
m <F4i73,0 — Iy ) Ij

(1) _
Z4m+p,4m - Z
i=1 H Q (4m-+p—j Q](_%m—f)

a ]',0

(4m+p—4i+2) (Zm 21+1 (4m+p—4i+1) (2m—2i)
(R —Fyi, H il ,, (Faim10 ~F" H 20l

m
N Z 4i—2 Z 4i—1
i=1 i=1

(dm—p—4i)  p(2m—2i)\ &
m <F4i,0 — Fyig ) H1 a0

+ - I
- dm+p—j) ~(4m—j
i=1 H Q](',Om+p ])Q]( m—j)
=1
4m+p 4i+3) (2m— 21+1 4m+p 4i+2) (2m 21+1
m ’F —Fi, ]0| m ’F —Fi ]0|
; 4ﬁ3Q<4m+pff>Q<4mfj> ; 4ﬁ2Q<4m+pff>Q<4mfj>
=i j0 j0 =i j0 j0
(4m+p—4i+2)  o(2m—2i)| 4 4mtp—4i) _ p(2m—2i) el
)F4i71,0 ~Hitp a0 ‘F410 — Fyip U jo
+3) : — — > 0.
4i—1 , . 4i .
=1 ~ (4m+p—j) ~(4m—j) ‘:1 (4m+p—j) ~(4m—j)
l JIRCH l Q"""
Similarly Zim) +pam > 0. Consequently
famsp— fam >0, ml1=01,..., p=12....
Further,
4n+p 2) (2n—1) (1) (2)
fantp—2— fan-2 = —Foo "t Zanipoan—2t Lap2an—2
4n—1 4n—1
H a0 _H ao,j
+4n1 4n2])+4n1 4n2 4n2]

HQ4n+p2] HQ HQ4n+p2] HQO,]

11

(31)
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From (25), (27)—(30) it follows that

(4ntp—ditl) (Zn 2
" <F4i—3,0 H 1aj0

(4n+p—4i) (Zn 2i)
<F4z'—2,0 Fyi~ ) H a0

7 - —
dn+p—24n—2 4i—3 -2 )
i—1 (4n+p—2—j) ~(4n—2—j) i1 (4n+-2p+1—-2—)) (4n727])
o ol H Qi Q'
(4n+p—4i—1) (Zn 21 1) (dn+p—4i-2) L(2n—2i-1)\ &
-1 <F4i71,0 — Ly ) H ol 4 <F4i,0 — Fyio ) £I1 a0
+y - g 4 <.
i (4 2—j) & (4n—2—j i 4 2—j) & (4n—2—j
i=1 H Q n+p— ])Q](,On j) i=1 Ij Q](,O’H‘P ])Q](',On 7)
Similarly Zin)ﬂ? 24n—2 < 0. Consequently
fanip—2— fan—2 <0, n,p=12,.... (32)
Taking into account the inequalities (17), (31), (32) we obtain f4m < famypr2 < f4m+2,
m = 0,1,...,p = 1,2,... . In the case of convergence of sequence {f;} we conclude that
nlgrolo fu = hm fk O
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CratTs npucBsTYeHa AOCAIAXKEHHIO 361)KHOCTi OAHOTO i3 y3araAbHEHb AQHITFOTOBMX APOHiB — IiA-
ASICTHIX A@HIIFOTOBMX APOGiB CIlelliaAbHOTO BUTASIAY 3 ABOMa TiAKaMu posrasy>keHb. Taxi Apobu, Tak
caMo 5K i ABOBMMIipHi HeltlepepBHi ApO6Y Ta TiAASICTi AQHITIOTOBi APO6M 3 ABOMa HepiBHO3HAUHMMM
3MIiHHMMM, TIOB’sI3aHi 3 TPO6AEMOIO BiATTOBIAHOCTI MiX (POPMAABHMM IIOABIVHMM CTETIeHEBMM Psi-
AOM i ITOCAIAOBHICTIO palTlioHaABHMX HabAVKeHDb (PYHKIIIT ABOX 3MiHHIIX.

Ha BiaMiHY Bia HemepepBHUX Ap06iB, HAGAVDKEHHS SIKMX Oy AYIOTBCSI OAHO3HAUHO, iCHy€e 6ararto
crtoco6iB 06y A0BM HaOAVDKEHD IAASICTMX AQHIFOTOBMX APOOiB 3araAbHOTO Ta CHEIiaABHOTO BUTASI-
Ay. Y pobOTi pO3TASHYTO 3BMYaliHi HAOAVDKEHHSI Ta OAHY 3 KOHCTPYKILIM (pirypHMX HabAVKeHb
AOCAIAKYBaHMX TIAASICTHX AQHIIIOTOBYMX APODIB, sika ITOB’s13aHa i3 3aaadelo BiATIOBiAHOCTI.

PO3rAstHyTO AesIKi BAACTMBOCTI HAOAVDKEHD TaKMX IiAASICTMX AQHIIIOTOBYMX APOGIB CIIeIliaAbHOTO
BUTASIAY, YACTVHHI UMCEeABHMKI SIKMX AOAATHI i 3HaKOIIOUepeXXHi, a YaCTMHHI 3HaMEeHHMKI AOPiBHIO-
10T OAVHMIIL. BcTaHOBAEHO AesiKi HeoOXiaHi i AocTaTHI yMoBM (pirypHOI 36iXHOCTI. AOBEAEHO, III0
3a cPOPMYABOBAHMX YMOB i3 361KHOCTI TIOCAIAOBHOCTI (pirypHMX HaOAVMKeHb BUIIAMBAE 30iKHICTh
IIOCAIAOBHOCTI 3BMUAlHIX HAaOAVKEHb AO TOI caMOi I'paHNIIi.

Kntouosi cnosa i ppasii: TIAASICTUIE AQHITFOTOBUI APi0 CITEITiaABHOTO BUTASIAY, 3BMYAlHI HabAVIKe-
HHSI, irypHi HabAVDKeHHSI, 361KHICTB, pirypHa 361XHiCTb.



