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SUMMARY

The main results obtained in this thesis are:

1. Let C,-[0, 1) a space of uniformly p*-continuous functions on [0, 1), where a
function f : [0,1) — R is called (uniformly) p*-continuous, if it is (uniformly) C(-)Il-
tinuous by the dyadic topology on [0, 1) to the usual topology. Then the following
is true: |

(I) - For all countable sets E = {x1,22,...}, zx € [0,1), k = 1,2, ... there is
a dense Gs-set M C C,-[0,1) so that every functions f € M enjoy the property
that for every function h € RF = {g : E — R} there is a subsequence of Sn(.f)
(partial sums of Fourier-Walsh series) tending pointwise to h on E, i.e. f pointwise
universal in R¥. .

(IT) - For any zp € [0,1) and {n;}7>, C A a sequence of Fourier-Walsh series
S, (f)(@o) is topologically transitive for (C,«[0,1),R) .

(III) -The Walsh system is topologically transitive for {C,-,R¥}.

2. For Ej a fixed compact set in ([0, 1), p*) we denote by K(Fp) the (complete)‘
metric space of all compact, nonempty subsets of Ey equipped with the Hausdor.ﬁ
metric and let E; C Ep be countable and dense. If A C N and if f € C\+[0,1) is
so that {S,(f)}nea is pointwise universal on Ej, then there is a dense G5 subset
of K(Ey) so that every set E € K(Fp), {Sn(f)}nea is uniformly universal on F.

3. Let w(t) be a continuous function, increasing in [0, c0) and w(+0) = 0. Then
there exists a series of the form

i Cre™*® with Z Cw(lOi) <00, € s =
k=—o00 k=—o00
with the following property: for each € > 0 a weighted function p(z),0 < p(z) <
1,{z € [0,27] : u(x) # 1}| < € can be constructed, so that the series is universal
in the weighted space LL [0,27] with respect to rearrangements.
4. Similar result is true for Walsh system.

5. Let ¥,, a > 2 is the generalized Walsh system. Then the following is true:
. g as =

& .
(I) -Let the seriesE 2’1, where b, > 0, b, | 0 converges, then the series
n
n=0

E b 'L/’ (l) b ‘L 0 converges to an intcgrable function and is its the Fourier
n¥n\L), Un s
n=0
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series with respect to generalized Walsh system.

oo
b
(II) - There is a decreasing sequence tending to zero {b,}2 | with Z = =

Then the series Z b, () does not belong to L[0, 1).

6. For the suri):s:/stem {0 (T)},‘ZC 1 (see (6)) the following are true:

(I) - Let a sequence {8k}, be given so that G 0 hm ﬁk = 0. Then for any
€ > 0 there is a function fy(z) € £ » Jo(z) =0if z ¢ |0, ,] a Fourler series of which
by subsystem {vy, (2)}22, divergence by L'[0,1) norm and Fourier coefficients

o

satisfy the following condition: Z it B < oo

(II) - A subsystem {¢,,, (3:)}12,;?:11 is not a quasi-greedy basis in £.

7. For any 0 < £ < 1 and each function f € L'[0,1] one can find a function
g € L'0,1], mes{z € [0,1] ; g # [} <€, such that its Fourier series by ¥, system
L' convergence to g(z) and the nonzero fourier coefficients by absolute values
monotonically decreasing, e.i. the greedy algorithm by ¥, system L'-convergence.

8.Let p > 2. For every € > 0 and f € LP[0,1] there is a function g € LP[o,1],
such that [{z € [0,1] ; g # [} < e and the greedy algorithm of g converges in LP,

9. Forall 0 <e<1,1<p< oo, and f(z) € LP[0,1], there exists g(z) €
L20.1) r {z € [0,1) : g(z) # f(x)}| < e such that the Fourier series by the
generalized Walsh system converges to g(z) uniformly on [0,1) and the sequence

of coefficients {|ck(g)| : & € spec(g)} decreases, i.e. the greedy algorithm of g
converges uniformly on [0, 1).

10. For the Haar system the following is true:
For any number ¢ > 0 there exists a weighted function u(z), of the form

0<pu(z) <1,[{z€0,1]: u(x) # 1} < e so that for every function f(z) e LL[o,1]

there exits a series by Haar’s subsystem Hg of the form
o0 o0
> Cipr,(@) with 3" CY <00, C; > Cyp1>0,Vg > 2,Vi> 1.
- ;

which convergence to f(z) in the metric Ll[o,1).

11. There exists a rearrangement {o(k)} of integer numbers so that the re-
arranged trigonometric system {e?®)=1 have following property: for any num-
ber £ > 0 there exists a weighted function p(z), with 0 < )y <t

38

: 1
|{z € [0,27] : u(x) # 1}| < € so that for every function f(z) € L,[0,2n] there
T o2

oc
st :
exits a series Z Cre' (51 with

k=—oc0

i |Ck‘q <00, Ng> 2 |Gl |Ck+1|, Vkiz (A)

k=—oc
. . 1
which convergence to f(z) in the metric L,,[0, 2r]. -
12. For any € > 0 there exists a weighted function u(x), 0.< wplz) <
|{z € [0,1) : p(z) # 1}| < € so that for evely function f(z) € L,[0,1) there exits
v . . f .
a series by generalized Walsh system Z ck¥n, (x), with the coefficients satistying

k=1
. . 1
(A), which convergence to f(z) in the metric L,.10,1).

13.There exists a double series of the form

i Cok¥n(2)Vk(y) with Z len.kl? < oo Vg 2, (B)

70 =1 k=1

1 i : t-

with the following property: for any number € > 0 a weighted function p(z,y) sa
5 o that

isfying 0 < p(z,y) <1, H(z,y) € T: w(z,y) # 1}| < € can be constructed s
the series (B) is universal in LL(T) concerning subseries (concerning rearrange-
he '
ments) with respect to convergence in the sense of both spherical and rectangular

partial sums. i g
14. For any number € > 0 a weighted function p(z,y) satisfying 0 < p(z,y) <

ructed so that, for any function
{(z,y) € T : p(z,y) # 1}| < € can b(:oconstruc e

f(x,y) € LL(T) there exists a double Z Cn.k¥n(2)Yr(y), such that the series
, /"' k=1 '
nvergence to f(z,y) by LL(T) norm, in the sense of both spherical and rectan-
o Wi

i lues
gular partial sums and the sequence of coefficients {cnk}5k=1 by absolute valu

monotonic in the sense Hardy, i.e.

5l it
ACn k= Cnk — Cnk+1 — Cntlk + Cn+1.k+1 = 0, VTL, k i
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Withnthnid

Wptitwpinumpymbnud upuigyty kb htiplywy hhdbwywb wprymbpbtipp’

L. Lowbwytilp C,-[0,1) -ny [0,1)-mu hwjuwuwpusunh,  p*-wiptnhunp
$mbyghwttiph  pupwdnipynibp, wjuhlipl’ pninp - £:(0,1) — R dnmblyghwtiiph
Pupwdnipmip, npntp  (hwjwuwpwswh) wbpbnhunp G4 [0, 1)-md tpymuwlub
ynuninghwh Ghunpiundp: W ftiypnud phinh ko htaplywy winmudbtpp'

(I) - Bwiugwd hupjyh E = e St L [0,1), & > 1 puqimpub
hundwp, gnjmpymt mbuh  fupip Gs-puqimpmi® M C Cp-[0,1), wybybu np
]mpwangJmp f € M $miyghu odypJud L htuplyuy hwpynipjunip. gubijugud
he R®={g: E - R} $nbighwih hwdwp gnympymb muh S, (f) (dmpht-OFnph
2wpph  dwubiwlh  gnudwp) hwonpnuubnipub Lhpwhwenpruubnipinib, npp
Ytpuyht gmquishypmy & A-pt E-h Upw, wyuhliph f-p Yapwght mbhytpuwy £ RE -nud
(tnpta 1.1.1) :

(1) Swijwgwd zp € [0,1) Ywph U guiuguwd  {n;}2, C
A hwgnpnuljuwtmpyul  hwiwp, bmpht-OFnph  pwpph S, (f)(z0) dLJuﬁull;h
qmdlIl;[Il[lhpn powyninghwytiu ppwbqhphy to (Cp- [0, 1), R) qnugh hudwp:

i u(mp;) QFnph hudwlwngn powyninghwtiu pputighyphy t {C,-, RE} qmygh

2.([0, 1), p") pupudmpjwub guiljugwd Ey dhpufwd Ymivulp puqunipjub
hundwp bpwbwytitp K(Ep)-ny Ey-h ponp ng quipuiply, Nwnignnpdh dtpphljugmy
odyn]wd ttpwpwqimpmbttph (inhy) Wtapphulwb Ypupwodnpmbp: W nhwpnid
phinh muh htaplyw) wyinmap

‘Migmp Eo-U Ynduputpp £ ([0,1), p*)-m, huy Ey-p Eo-h hupgtp b [upyp
tlpwpwqunipimb: bph [ € Cp+[0,1)-n Ytypuyht mbhdbpuw £ -my, wuuw
qnjmipymb mbh C(Ey)-h Gy Lhpwpwquinmpmb wjbuytu, np jmpwpwbgmp E €
K(Eo)-mu f-p hunjuwuwpwgunh muhytipuw L. .

3. Yhgmp w(t)-b [0, 00)-mu wbptnhunp, Wjwugnn $mbyghw E, pbn npnnd
w(+0) = 0. Wn ntypm gnjnipymb niih Gowblyymbwguthwlub swpp'

o0 oo
5 ¥Yoclllom <e, o e
k=—00 k=—o00
odywd htipliywy hupympyunip. gubljuguwd € > 0 pyh hunfwp Juptih £ uomghy
dnibyghw p(z), 0 < p(x) < 1, {ze 0.27] : p(z) #1} < e wybuybu, nn
2uppp mbpytipuuy E Ypnwyht Li[O,Qw] pupwdnipymbmy ptnunhnfumpynibtiph
Uunpiwdp,
4. Nwiwhwb wpnymip ptnh nibh bwb OFnph hwdwlupgh hwdwp:

o U, a>2 ninhwbpugywd Nknph hwdwlwpgh hunwp phnh moko htiplyuy
wlnnuittipp’

o0
bn
(I) - Yhgnip Z ~, 2wnep, npptin b, > 0, b, | 0 gmqunihypnuy E, wyn nhiypnud

=0

10

Z bptm (), by L 0 owppp qmguihymy t htnptigntith $mtlyghwjh b hwinhuwbnud

n=0
I tpw dmiphth pwppp puyp pinhwipugquwd OFnph hudwlwpgh.

(I1) - Qnympnit mbh jwugnn, qpmyhti agypnn hwenpruljwbnipymb {b, 152,
o0

o0
wybuwtiu, np Z bn =oolL Z bpn () puppp sh wunpuimy L0, 1) nuuhb:
n=1 . n=1
6. NFnph {¥n, (2)}2, Ghpwhuiwyupgh (phu (6)) hwdwp ptnh mokh
htuplyuy whnmubbpp
(I) -  hgmp wpyuwd t gwifugwd {Be}iZ,, B > 0, lim G = 0
hwonpuijubmpymb. Wi ghypmd guijugwd & > 0- hwdwp gnympymb mbh
fo(z) € £ pmblghw wybwytu, np fo(z) = 0 tpp = ¢ [0,€] U nph dmphtih 2wppp
puyp {9, ()}, tipwhutiwlwngh, pupudhpnud £ L0, 1) tnpuny, huly $niphth
qipdwlhgitipp pujupupnud G htplyw) wwydwht

oo
Fodtal Bai <
k=1

(1) - {n,(2)}72, Gopwhuiwyupgp sh hwinhuwind pyugh-gphnh pughu
£-nud:

7. Swlijugwd 0 < £ < 1 pyh b jmpwpwbgmp f € L]0, 1] $muyghuyh hunfwp
qnymipymb muh g € L'[0,1], mes{z € [0,1) ; g # f} < &, nph dmphth swppp
puyp ¥, hudwljupgh, L' tnpdny gmqudhypm E g(z)-ht, huy ng qpojuljub Smphth
gnpdwyhgltipp pugupdwl wpdbtipitipm] dnbmpnb ugnud GG, wjuhbiph g(x)-h
gnhnh wignphpup pup ¥, hudwyupgh L' - gmguidhpnu t

8. Swijuguwd ¢ > 0 pyh b f € LP[0,1], p > 2 $mbyghuyh hundwp gnympimb
muh g € LP[0,1], {z € [0,1] ; g # [} < e $muyghw wjbwbu, np g-h gphnh
wignphpup gniquidpypmy £ LP inming.

9. Swllugud 0 < € < 1 pyh b f(z) € LP[0,1], 1 < p < oo mblghwjh hunfwp
gqnympynt mbh g(z) € L*2[0,1), [{z € [0,1) : g(x) # f(z)}| < € wybyltu, np g(x)-h
Smphtih pwppp puyp ¥, hwdwlupgh gniguishypmd b hwjuuwpwsunh [0, 1)-h gpu,
pbn npmy ng qpoyuub dmphtih gnpdwlhgltipp pugwpawl wpdtipttipny dntimpnb
Ujugnid G, wyuhbipll g-h gphnh wignphpdp hujwuwpuguh gnigudhypnod £ [0,1)-h
Ypu.

10. Swuwph Hs = {hn, } = {pk} Ghpwhwiwlupgh hudwp ptinh mbh htaplywg
winmuip. gubugwd & > 0-h hwdwp gnympymb muh $miyghw p(z), 0 < p(r) <1,
H{z €[0,1] : u(z) # 1}| < € wylyliu, np jmpwpwbgmp f(z) € L}L[O, 1] $mbyghuwyh
hurdwp Juptiih £ uemgty pupp, Swwph Hg tbpuhwdwlupgny

o0 o0
¥ Cion (@), Y Cf<oo, C;>Cin1>0Vg>2Vj21,
j=1 Jj=1
npp gmaguihypnud L f(z)-hb L,‘L [0, 1] dtypphyuyny:
41
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11. Qnmpymb mbh phwlwb pytph ptnunhnfunipmt {o(k)} wjbutu, ni
ptnuwthnfugwd tnwblymbwswhwlwl huniwlupgp {ei7®)7} odp it £ty v
hunpynipunip. guljuguwd ¢ > 0-h hwdwp gnympjmb mbh pmblghw pu(z), 0 <

w(@) < 1, {z € [0,27] : p(z) # 1} < € wybwyhu, np Jmpwpwtggmp f(z) € L},[0, 2m]

$mblghuyh hunfwp Yuptih £ uengly pupp

oC oc
NoCeeiee, O OB sosinn 2 Gk ol el i Wit 1.

k=—o0c k=—oc

npp qmquidhpnud t f(2)-h L, [0, 27r] dtpphiuwgny:

12. Swifugwd ¢ > 0-h hwiwp Qupbjh £ Guomgly dmbyghw p(z), 0 <
w(@) <1, {z € [0,1) : u(x) # 1}| < & wyluyhu, np mpupwbgimp f(z) € L),[0,1)
dnblghuyh hudwp gqnymppymb nibh pwpp, puyp phnhwipugyud NFnpph hwdwupgh

o o] o0
> cktpn, (@), ¥ lonl® < 00, ¥g =2 derl > lowys) >0, VERL,
k=1 k=1

npp gmquidhynud L f ()-ht L [0, 1] dypphtyuwgny: f
13. Qmympynb mbh Ypyowyh swpp, pup pinhwbpugyuwd NFnph hwdwlupgh,

Z Cn,k"/)n(x)wk(y)a Z Icn,qu < Vq> 2,

n k=T k=il

wjlyhuht, np jnipupwbisinip € > 0-h hunfwp Juptith £ unmgt) Yonuwghty $mbghw
wzy) 0 < plz.y) < 1, {(z,y) €T: p(z,y) # 1} < e uybybu, np puppp

nibhytpuw k L}‘V(T) Pupwonipmbmy - Lpwpwpptph  (pnunhnpunipymbttph)
Ohupiundp, ptn npmd gmiqudhypnipymip Upwdwdwbiwy b udbphy, b mqublymb
dwubwhh gnidwpbbipny. ol

14. 8mpwpwlbgnip € > 0-h hwdwp Guptih £ upmgty Upnwjht dmbyghw
wz,y), 0 < p(z,y) < 1, {(z,y) € T: p(z.y) # 1}] < & wyhyby, np gubugud
f@y) € Ly(T) Pmulghugh hwidwp gnympymbt mGh Yphowlh pwpp, pup
pinhwbpugywd NFnph hunfwljwpgh

Z Cn k¥n (T) Vg ().

n,k=1

npp qniquidhpnud t f (2, y)-ht L, (7') tnpiny shwdwiwbwl b u$liphy b mnnublymb
dwubiwyh gnudwpitipny, pon npoud {c,, £ }2%_; gnpdwlyhgliiph hwonprwlwbnipminp
Pugupawly wpdtpitipm] Untmpnt tugnud £ Swpnh0: piwugny, wjuhbpl’

Acnk = Cnk —Cnk+1 —Cntik +Cnt1ks1 20, VR k> 1:

il







