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Hocnioxcyemvess  numanns — Habaudxcenns  Qgynxyin €W’ [O,I]HAZ,F >4 aneebpaiunumu

. 2 o o
noniHomamu  p, eHnnA . Tlobyodosano KOHmMpPNpUKIAO, SKUL Y3A2ANbHIOE HE2AMUGHUU pe3yIbmam

pobomu [9], 6 AKIU 0o06eoeno, wo ons few’ [0,1] nAz, r>4 oyinka

1
| f(x)—p,(x)|< c?(\/ x(I-x))",x€[0,1]e¢ Hnesipnowo .Taxosxc pesyrbmam pobomu  nOWUPIOE

HecamusHuil pe3yibmam Hasedenutl ¢ pooomi [10].

Kurouosi cnosa: nabausxcenns gpyuxyii, npocmip Cobonesa, aneebpaiunuil noaiHoOM, MOHOMOHHA
(yHryis, onykna Qyukyis.

We discuss whether on not it is possible to have interpolatory estimates in the approximation of a
function f € W'[0,1] by polynomials. The problem of positive approximation is to estimate the pointwise
degree of approximation of a function f € C"[0,1] A’ where A’is the set of positive functions on [0,1].
Estimates of the form (1) for positive approximation are known ([1],[2]). The problem of monotone
approximation is that of estimating the degree of approximation of a monotone nondecreasing function by

monotone nondecreasing polynomials. Estimates of the form (1) for monotone approximation were proved in
[31.[4].[8]. In [3],[4] is consider ¥ € N,vr >2. In [8] is consider r € R,r>2. It was proved that for

monotone approximation estimates of the form (1) are fails for r>2,r € R.The problem of convex

approximation is that of estimating the degree of approximation of a convex function by convex polynomials.
The problem of convex approximation is that of estimating the degree of approximation of a convex function
by convex polynomials. The problem of convex approximation is consider in ([5],/6],[11]). In [5] is consider
reN,r>2. It was proved that for convex approximation estimates of the form (1) are fails for

reN,r>2. In[6] is considerr € R,r € (2;3) . It was proved that for convex approximation estimates of
the form (1) are fails for r € R,r €(2;3). In [11] is considerr € R,r € (3;4) . It was proved that for convex
approximation estimates of the form (1) are fails for r € R,r € (3;4). In [9] is consider v € R,r > 4. It was

proved that for feW’ [O,I]HAZ,F >4  estimate (1) is not true. In this paper the question of
approximation of function f € W’ [O,I]HAZ,F >4 by algebraic polynomial p, € HnnAz is consider. It
is proved, that for [ e W’ [0,1] nAz, r >4, estimate (1) can be improved, generally speaking.

Key Words: approximation of function, Sobolev space, algebraic polynomial, monotone function,
convex function.
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CraTTioO TpeACTaBUB JOKTOp (Qi3MKO-MaTeMaTHYHHX Hayk, mnpodecop, akagemik HAH VYkpainu

[lepectiok M.O.
Beryn

Hexait W’ [0,1],r ell xmac ¢pyuxuinn f € C[0,1],
TaK®X, 10 MaloTh abCcOMOTHO HemepepBHy (7 —1)
HOXiHY 1 ‘f(r)(x)‘ﬁl Mmaibke ckpizp Ha [0,1].

TensixkoBebkuit [1] mnst =1 ta Tomenray3 mis
rell [2] nocunmunm npsmy Teopemy Hikonbehkoro
— Timana JOBIBIIM, IO KOXHY (yHKIIiIO

few [0,1] MOXKHA HaOJIM3UTH airedpaidHuM

MHOTOYJIEHOM p, CTENeHs <71 TakK, o

/()= p, ()| () —V"(L‘x)

a>r (1)

Ie C - abCOJIIOTHA CTaa.
DeVore ta Yu [3] moBenu, mo npu 7 =1,2 oruinka

(1) cnpaBemnuBa i TpuW HaOIMKEHHI MOHOTOHHOL
(yHKIIIT MOHOTOHHAM MHOTOWICHOM. A came, SIKIIO

MoHOTOHHa (¢yHKIiss [ €W’ [0,1] , TO IiCHye
MOHOTOHHHMU MHOT'OYIEH D, TaKui, 10 Mac MicIe

(1). B pobori GLSW [4] noBemeHo, 1Mo s
HaTypaipHOro » > 2 ouidka (1), B3aram Kaxydu,
HeBipHA.

r>2,reN
JoBeIeHO [5], mo ominka (1) Takox € HEBIPHOIO.

Jnst  omykIoro HaONWKEHHS TIpU

s ¥ € R BBememo kiac pyukiiin W'[0,1], Takux,
D;.f]<1

r—1

mo DO+

f abcomroTHO HemepepBHa i

maitke ckpizb na [0,1] (tyr D[.'f - miBocTopomHs
npodoa moximHa [1]). BymemMo mno3HauaTu uepes
IT,-
crenedst <n 1 4epes A’ MHOXXHHY ONYKJIUX BHU3
byHKIiH Ha [0,1].

B po6Gorax [5],[6],[11] Oyno moBemeHo, IO OIIHKA
(1) e wuesipuoro miire(2;3),re(3;4) i r>4

MHOXXHMHY BCiX anreOpaiyHMX IOJIIHOMIB

BinmosigHo, 7 € R .
OCHOBHHM pe3yJbTaTOM pOOOTH € Teopema, sKa
y3arajbHIOE pe3yinbTaTi pooit [9] Ta [10] .

OcHOBHMH pe3yJbTAaT.
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Teopema. Hexaii r>4,reR. Tom VneN

F=F, e W0.1] |A* raxa, mo Vp, €I, |A°

[FC)=pn ) _,

a6o lim sup )
=0 o' (W(x)

abo lim sup—'F(X) —Pn (X)| = +00, 3)
x>l " ()y(x)

ne ¢(x)=+x(1-x) 1 y(x) nomatHa pyHkiis Ha (0;1)

Taka, 110 ling y(x)=0, linl1 y(x)=0.

Jloseoenns.
[MozHaunmMo m=[r]+1Lr>4, ne [r]- uiIa YacTUHA

Tr.

IToxmagemo:
m—1 m m
b x+(b_x) —b—,OSXSb
F(x) = (m-1)! m! m!
- bm—l m
x——,b<x<1
(m-1)! m!
1
,J0e b=—.
rl4

PosrisiHemo GyHKIiP0 F(x) = x™ 2f(x).

Hosenemo, mo FeW'[0,1]. 3a Teopemoro 2.3 [7]

MaeEMoO
m-l - p(k) % p(m)
DfF00= X i g |
=0 (1+k-r1) F(m—r)o(x_t)

Tak sk F®) (0) = 0vk =0,...m~1, To
Dy, F(x) =

\9)

m

; C]r(n (m-2)(m-3)..(m-k- 1)tm_2—kf(m—k) (t)

dt

_ 1 T k=0
N F(m—r)~(’;

Takum 9uHOM, SIKIIIO X # b, TO

(x - t)r—m+1
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MHOrowieH  h,(x) 3pocrae Ha [0,1] i

Dy, F(x) = vx €[0,1]: hy, (x) > 0.
“122 (m—2)(m—3)...(m —k - =2k _pym- K (b-° pk Posrasuemo MHOTo4IeH
! ]Ek:o K dt = h (x)=h _ﬁ 2 0.1
T(m—r)o (x_t)l'*m+l n X)_ n(x) 2'(1’1‘1—2)'X ,XE[ 3]
m-2 m-k ,m-2-k k m-2
ck (m-2)m-3 PO i Sl Gl A 7 (x) = h" (x)—
r(m P Z (m-2)(m -3)...(m - )j T B 00 =5 00—
m—2 m—2
Tomi hy, (0) =hy (0) - b b

(m-2)!  (m-2)!

Dy, F(x)[< .
Do, FO| 3a HepiBHICTIO MapKoBa MaeMo:

m-2 -~k X
1 > Cm(m—Z)(m—3)...(m—k—l).j _ L
I'(m—r1) = k! 0 (x—t)r_m+1 |R%(0) |=%g
m— .
m—2 -~k m—r
- = ! > Cm(m‘z)(m_f)'“(m_k_l) 2 < <4n’(n-1)? | by, [[<4n2(n —1)? || hy, [|= 4n% (n—-1)%h, (1)
(m-r) P k! m-r
mer M2k (1 2y m-3 k-1 ™2

X z m(m-2)(m-3)..(m-k—1) 3BimKH hy, (1) > . Maemo

F(m-r) & k! (m—2)14n%(n—1)
_ m-—1 m m-—1

RS ST TR e

T(m-1) 25 (kH?(m-k+2)!)? (m-1)¥ ‘ml - (m-D!" m

5 pm2 b-4n%(n-1)° LI
(m—2)! .

< 1 z 2m.(m 2)! . (m—2)!4n2(n—1)2 m-—1 m

F(m-r) = (k)" (m-k+2)!) pm-2 A pm-2
[MomiTuMO, 1110 D6+(b+) =0 i < (m—2)!4n2(n _1)2 m—1" (m—2)!4n2(n—1)2

o) pm—r EZ m!(m—2)! Taxkum umnom, f(1)#h,(1). Tak ak F(1)=f(), To
< <
0+ I(m-T1) = (k!)z((m —k+ 2)!)2 F(l) # h,(1). Teopema noBeneHa.
m—2 '

<1 z mi(m—2)! BucHOBKH.

I'(m—r) k=0 (k!)z((m—k +2)!)2 B pobGori Oyno moOymoBaHO KOHTPOPHKIAT IS

. 2 2
Takum ynHOM D6+F(x) icHye Mmaiixe ckpisp Ha [0,1] K1aCY bynxuiti S €W [O’I]HA r>4reR,

i oBMeKeHA OueBHIHO 1o KWW y3arajibHIOE HETaTUBHI Pe3yIbTaTH OTPUMAaHi B
LX) pob6orax [9], [10].
F
D, 1F( X) = j ® 4 ¢ a6eomomno
F(m—1)) (x—pFm]

nernepepeHoIo Ha [0,1]. Takum unnom, Fe W'[0,1].
Tax six F'(x) 2 0vx €[0,1], To Fe W0,1] A%

Hexait ichye MHOTO4IeH hy(x), CTemeHss <n SIKHH €
OIyKJIMM BHH3 1 JJIS SKOI'O HE BUKOHYETHCS yMOBA
(2) 3 dpyukuiero F(x). Tomi 3 Aeakor cranow A
r

Maemo: | F(x) —h, (x) |< Ax2y(x),0<x <b i

h, (0) =F(0) =0,h;, (0) =F'(0) = 0,hy; (0) =F"(0) = 0.
Tak sk h!(x)>0,vx €[0,1], To h!(x) 3pocTae i Tak
sk hi(0)=0, TO Vxe[0,1]:h,(x)=0. Toxmi
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