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o On sign preserving solutions of a functional equation
The object of the present répdﬁ: is ‘the fnnctiona‘i equation
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) ] where qa(a:) is the requn-ed :Eunctlon, f(@) and .F'(w) are knovmwfunoiglons and Af

., are constant real coeffmmnts, A z;é 0. f¥x) denotes here the k- th iterate of
~ the function f(x).Y L

' We yeek the solutlons sa.tlsfymg one of the condltions. ST
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' ‘where G(w) is a known function. - o

o ‘There may exist infinitely ‘many such solutmns ‘of equatmn (1) In {;he,
: ﬁl‘qgﬁnt report we ghall glve some condltlon,s of the uniqueness of solntlons- i
of equation (1) fulfilling one of the conditions (2)- (3.1 = ‘
Theorem 1. We suppose that the function f{z) is defmed in an mterval I

. and satlsﬁes the 'eondition. f(I )C I. If the chara.ctermtlc polynomml of equa—
s txon (1) . : ‘ A

© i W(l) - /1"+A1).“"‘+ ..+A :

' ha.s n rea.l roots A, ey Ay such that -
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where- /1 mm Mfl, then e,quatlon (1) has a.t most oné s solutlon s&plsfvmg con- .

dition (2) resp eondltion (3). The necessary condltlon for the exisigence of sueh
a golution is the relation F(z) > 0forz e I Tesp. F(w) < 0forz e I. I the solutmn .
actually does exist, then it is gwen by’ the formula ’
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Theorem 2. Let the function f(x) fulfil the hypotheses of Theorem 1.
I charaeteristic polynomla.l (6) ha,s n Teal roats }.; satlsfylng condltion (7).
and moreover T , -
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‘where 4, = mm YRR F*(m) Fx)-—- yA-G[f"_i'(w)] y | A5 1

and G(x) is a given functlon defined in I, then equatlon (1) may have at most
solution satisfying condition (4) resp. (5) The necessary condition for the.
existence of such a solution is the relation F*(x) > 0 in I, resp. F*(z) < 0 in I.
If the solumon actually does exist, then it is given by the formula
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Theorem 3. Let the function F(x) fulfil the condition
(12) ‘ | lim F[f”(q;)] =0 for every xel,
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If moreover .- -

(13)  P(2)>0 and A, F("@)] <0 for weI and v = 0,1, ...,
Ie8p. ' : ‘ . : | » A
(14) F(r) < 0 and A{,}F'[_f”(m),] >0 ﬂ)r zel and v=0,1, ...,
~ where | ‘ - o
| / A(/}F @) = 1”[f (2)]—F (2) ’

then there exists exactly oue solutzon @(x) of the equation

(s) | oL@ @ @ =P




sati‘sfyingiéondition (@) resp. condition (3). This- solution is given b&'the'> formula -
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".[‘heo‘rem 4. Let the function
7 FY@)=Flo)— 2 etfte)]

fulfil conditions (12) and (13) resp. (14), a.nd let f(I) CI, f(x) # o in I. Then
there exists exactly one solution ¢(x) of equation (15) satlsfymg condxtlon (4)
Tesp. (5) This solution is given by the formula
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