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1. Introduction
Establishing the convergence regions is one of the investigation methods of convergence for continued fraction 
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 called the simple convergence region of continued fraction (1). It is often considered the circular, angular, parabolic regions in the analytic theory of continued fraction.
In particular, the research review concerning the parabolic regions is given in the next monographs [10, 13, 14, 15].
We consider multidimensional generalization of parabolic theorem for 1-periodic branched continued fraction (BCF) of the special form [10, p. 99].

Analogs of parabolic theorems are established for different forms of branched continued fraction (multidimensional generalization of continued fraction). D.I. Bodnar [4] proved multidimensional analogs of parabolic theorems for BCF of general form with N branches 
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). T.M. Antonova [1] established multidimensional generalization of parabolic theorem with the following condition: if elements from different "floors" belong to different parabolic regions. R.I. Dmytryshyn [9] proved the convergence of multidimensional generalization g-fractions in the union of parabolic regions and established the truncation error bounds for that fractions in some bounded part in the parabolic region. O.Ye. Baran [4] investigated the convergence of branched continued fraction of the special form
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 – integer, if partial numerators are in respect parabolic regions and partial denominators – the half-plane. Kh.Yo. Kuchmins'ka [11] proved analogs of parabolic regions for two-dimensional continued fractions with complex elements
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2. Main Definitions and Methods
The object of our researching is 1-periodic branched continued fraction of special form, that we receive from (3), if we put: 
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We define 
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as n-th tail q-th order of 1-periodic BCF (4) (
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We use

·  technique of value set for establishing the value region of fraction (4) [12, p. 110];

·  multidimensional analog of Stiltjes-Vitali Theorem from [4, theorem 2.17, p. 66] for proving uniform convergence of 1-periodic BCF;
·  method of fundamental inequalities for establishing truncation error bounds [15]. 
3. Main Results
3.1 Useful Lemma
Let assume that the vector 
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Proof. We consider the half-planes 
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Including 
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3.2 Main Theorem and Consequence
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Theorem. Let elements cj of fraction (4) belong to parabolic regions: Pj(γ) (
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Proof. We use multidimensional analog of Stiltjes-Vitali Theorem for proving uniform convergence of 1-periodic BCF. We are going to investigate the functional fraction following form 
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and it’s respective the sequence n-th approximants 
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According to the previous lemma it holds 
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We use the following inequality for the truncation error bounds of (4)
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According to the lemma the next estimations hold for modulus of the tails:
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where 
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This theorem generalizes the theorem 2 [6] if we define 
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 and it is fixed this theorem can be improved.
Consequence. Let N>1 and elements cj of the fraction (4) satisfy the conditions: 
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where 
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 and the angle α1 is defined as 
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 ε – some parameter (0<ε<1). Then
1) 1-periodic BCF converges uniformly for c2, ..., cN if element c1 is fixed;
2) the value region is the circle
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Proof. We take 
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. We choose and fix the element c1. Since the main theorem with the conditions: 
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 and obtain, that fraction (4) converges uniformly on any compact of the set P. We define 
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The fraction (4) converges on the compact D. The uniform convergence of BCF (5) according c2, ..., cN leads from the multidimensional generalization of Stiltjes-Vitali Theorem.
Taking into consideration, that 
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, we obtain the value region is K(ε,α1). It is following from the main theorem. Q.E.D.
It was proved in [5] that
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3.3 Examples
Example 1. Let N=2, then we consider 1-periodic branched continued fractions of the following form
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where c1=1+i and c2=i/8. The convergence of this fraction leads from the main theorem for γ=π/4 and 
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. The calculation is in the next table
	n
	Rn(1)
	Rn(2)
	Fn

	0
	1
	1
	1

	…

	14
	1.69388+0.41847i
	1.71306+0.48626i
	0.54022-0.15335i

	…

	19
	1.69389+0.41849i
	1.71303+0.48632i
	0.54021-0.15336i


We are going to calculate the attracting fixed points: u1, u2 and the value F. It was proved in [5], that 
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. Otherwise, u1 is the solution of the equation 
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. That is why the value of BCF with 2 branches equals
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And now we obtain: u1=1.6938+0.4187i for n=14 and u2=1.71303+0.4863i for n=19. Towards the end, the value of that fraction is equal F=0.5402-0.15336i.
Example 2. Let c1=i/6 and c2=10+11i. The convergence of that fraction leads from the main theorem for γ=π/4 and 
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Analogically as in the previous example we obtain u1=1.0246+0.1588i for n=6 and u2=4.0728+1.6355i for n=58. The value of the fraction equals F=0.2114-0.0849i.
4. Conclusions
The uniform convergence of the 1-periodic branched continued fraction of the special form is proved in the parabolic regions. Truncation error bounds are established at some additional restrictions of the elements beginning from the second. We obtained the value set and the value of the 1-periodic branched continued fraction of the special form.
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