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As a corollary in the case a : 7 we obtain

THE6REM 4. Theve exists ø consta'nt õ'o such that for euery function f
nrrtàtî"þ--h the interuøt l-I,1) there exisls ø sequence of al,gebrøic þol'y-

nomial,s {P,}f(P" is of ø-th degree and increasing in t-1,11) suck tha't

tÍ@) - P(*)t* 
= 
r,(Yy ^l 

T=7 + (ryn,
uh,ere M: max l/(ø)l

lrlS I

If we compafe the last result with the one in [5], it is seen that
in both cases the order of approximation is the same. A NOTE ON STARSHAPEDNESS
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l. fnhoduetion

In a recent paper [4] lup¡S proved. that the Hirschman-Widd.er ope-
rators and the generalized. Bernstein power series preserve starshaped.
functions. In [5] RourrrER and. in [ ] nour.rnR and BoJANrc þbtain theorems
about bounded linear operators in general which preserve cbnvexity. Many
other results have appeared on this latter subject ; see [2] antl. [3]. It
is the task of this note to obtain criteria to recognize starshaped.ness
preserving operators. The method. used and. the results obtained. are the
same type as in []. We first show that each continuous starshaped. func-
tion can be uniformly approximated by positive linear combinations of
,,basic starshaped functions". It then follows from the linearity and boun-
dedness of the operators that if it sends each ,,basic starshaped function"
into a continuous. starshaped function, then it does it for all continuous
starshaped functions.

2. The main theorems

Let B[0, 1] be the class of bounded. functions on [0, 1], and let
C[0, 1] be the continuous functions on [0, 1].

D ef initio n. Let f :10, 1l -+ R. f ,is starshaþed. on [0, l] .if for
eaery a. e [0, I f and euery x - LO, lf we høae

f(øx) < øJ@).
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we define s [0, I ] to be the class of starshaped. functions on [0, 1]
which satisfy

(1) /(o) : o

(2) Í(*) '- 0 on [0, 1]'

We define S t0, I I to be all functions in S [0, 1] which satisfy also

(3) Í-cio, ll,
For each ó € [0, 1] we d.efine the bøsòc størshøþed' functions

91

L e m m a 4. IÍ {h,}i:o is ø se tu,ence of Junctions which conaeyges
wniforml,y to f on 10, ll ønd' if hn € Sl0, l) for to:O, l, 2, .,. then

"/ = st0, 11.
Proof. (l), (2), and (3) are clear. To show that f is starshaped on

[0, l] tet ø e [0, 1] and assume that for some x e 10, 1l we have

f(ax) > øf(x).

Let 8 :f(ax) - af(x) > 0. But lim(k"(an) - øk"(x)):f(øx) - øJ@):5.
This is impossible since for each n, h"(øx) - øh"(x) 4 0.

pRooF oF THEoRDMs. Let f € S[0, l]. We uil'l' construct ø seqwence

of functions {g"}i:" for uhich

(4) Í(x)-t# *t,(*) </(r) Tor n:2,3, ... and 0 ( ø ( 1.

Moreover, we will write

3 ON STA,RSHAPEDNESS PRESERVING OPÊRATORS

{Þ¿(ø) :
0 for 0<ø<å
x Lor ó(ø(1.

With these d.efinitions, we have the following
THEoREM I' Let -f'= S[0, 1]' f *ny be øþþroximøted' uniformly on

[0, lJ by functions g oÍ tke from

uhere0<bL<... <
THEoREM 2. Let T be ø bound'ed' lineør oþerator maþþ:?Ê B[0'.,1]

iøo'nio,--tj. t¡ ¡", eøch ó e [0, 1] we høue-T(Þr,') = S[0, 1], then

T:S[0, 1] +S[0, 1].
The proof oi th" theorem is made easiet by a few preliminary lemmas.

Lemm' L U I € S[0, l] qryd g-= qiO, ll .then f l8¡-Í'g, ønd

øf (fo;;;0) øre ålt"¿n Sl0, ll: Atso,-f is 'increasing on l0' ll'
Proof. Elementary
Lem ma 2. For ea'chó = [0, 1]Oo e St0, 1l'
Proof. s starshaped.on 19'.t1. since

11) and. e If øx (-ó then Qu(gx) :.0'
Ìírus<Þr(øiø :a'x' Btttx2axè almplles
trr"î OíÌrl llence <Þ, is starshaped on

[0, 1].'-' -l"mma 3. Let,/ = s[0, l] ønd. I,et þ e (0, 11. choose c so thø¡

cor(å) :Íó). (Thatis, let t:t+). Thenforb 4 x 4l we høae cùo@)4

< /(ø).
Proof. We mav write ó : ølçTor some ¿ e (0, 1]'

,Llso, fQíl :Í(b) : cb: cax: cøQo(x). Hence cor(ø

S,@) :\ aoùuo@) where

01br <...
62, . . ,, a.n are non-negative,

Choose bz) 0 so that br) :f+ and choose ø, so that ørbr: f(br).

Thas ør:î!¿ ) 0. Now choose brlb, so that lþr):2Í(\, aîd choose- b' 
'" 

:'r"' - ^'li" ' Boi Í(b") - a2b :"ø, so that arb" I ørbu: f(br). Thus . - 
bB

: f(br) - arù6,(br) Þ }by lemma 3 since ø, :f!à. Ilence, a, Þ 0. Procee--b,

ding inductively we choose b¡ 2 b¡-r so that/(ó) and. we choose

a.¡ so that
ø¡b¡ i ø¡-ú¡ * ... + arb¡ : f(b¡).

Thus

^ f(b) - Rb¡ni: 
bj '

a¡-1. Brtt Kb¡-r: a.zbj-t + . . .+ a1-t\-r:f(b¡-),
-r). So by lemma 2 we have

Kbi:KA,-J4)</(ór.

(5)

whereK:Øz+...+
Also Kói-r : KQ6,_r(b¡

Thæ f(øx) < øf(x).
) < /(r)'
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Thus ø¡ ) 0. We now write g,(x) : i øoVuoþ)' I1 bi < ' < å'1r we have

e,(x) :f aoaou@) : hor* 
: .(þ--"r)

lemma 3,g,(x) </(ø) for b¡4 x 1b¡+t'

tif b,< # < I we have-g"(lo) :
for áil x in 10, 11, and 8"(0).:
. . ., n. If ¿, < x 1b¡+t notice

that

f@ -r+ (./(ö¡n,) - t+ : /(bt): s^(b¡) ( g"(ø)'

This also follows if ó,<ø<1 and if 0<ø<ó''llhuswehave^(4)

""4 tsl rrence ;'-"i ì"if"ì-ìv-;; t0, lj' Thui 1(g'' ')'T(f' ')

uniformlyon [0, 1]. But T(e,, '): )øoT(Aro")'Bvhypothesis 
Î(O'u'')=

eSl0, 1'l anclbvlemma l,T(gn, ') ãs[0, 1]since øuÞ0fiotk:2""'n'
Thus'6y i"-tnt-4 f(.f, ') = StO, 1l'

3. Rcmarks

Obviously Theoren 2 has an analogous statement if T maps each

t, titf"fi"t¿il:ir#i",îiå'";f r-l may be proven using rheorem'
although it is not much easier to do so'

Theorem 2 h"td;;;;" jf-;; replace Bt0, 1l by anv subspace contai-

ning all the appropriate functions'
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SOlVItr OBSERVATIONS CONCERNING THE APPLICATION

OF TREE THEORY TO THE SYSTEM GENERATOR
by

TII)ODOR RUS

(cluj)

$. 1. Introduetion

It is well-known tinat a âs

th" iotto*ing task: given a re

iiùt"ti"t) for'a comPäter, it n-

äil;-;;ilih, u giv"" configu P-

eries of infromations concerning the

of the trees rePresenting the s

System Generator also receive
the components which must
Now, thõre is the Problem of

hese comPonents ?

ated to dhe System Generator equr-
I

. constructor ?

i"g-ìo-" algorithms which allow to


