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of nvsrmicsed z&p (ctfp) mcTiOTis ,

In tills chapter uo have studied the absolute 
convergence of Fourier series of functions belonging to 

the class Lip (*ifp) * It in cans' to see that the 

conclusions of Bernstein fs theorem lol and 3sassts 

theorem 1*6 remain valid 'if in their hypotheses the 

condition that f 6 Lip <=C is replaced by the uoafcoi* 
condition that f 0 Lip (°£92).

In tho year I94t2p it i?ao proved by 
Chengr^ that IfQ<cJ<itl<p<0,h>0 and

gw p . -1 -Mp i
I |f(K+h)~ f(x)| dx » U h(Xog h ) J y 
o v

then the series

' CXD cj(15 ^(ly ♦ |\!)log n 

'■*12-0-
-X

converges for f < «c ♦ p -X * S-broovor the series (1) 

say not converge for T ~ «C + p -1. • •

In this chapter uo have investigated son© stronger

1) Chons j>j



m

conditions to ho lancsed on the fnnetion f so that tho 

series (1) oar/ convcrn© fan I- ~ h- + p «1» 'foreoror the 
proof given hy u© is single? thru that of Chons,

Our theorems ere*

pfrivxsn a periodic function ? G t 9 1 < P £ 2 

\tq ckfrr&K "'noon modulus of continuity of the function f» by

(w)4Xfff6) * sup .
Is (Xt<6V

/ 2tf j \ 3/p(<l/2v) f | Af(Rft)j J
V o

fhooraa 11, K 0 < «£ ^ i » 1 < p £ 2 j Is > 0 f >0

and
Vb “1 ~(o(+4) -irO4^)

Ji^ClQC h ) ^ (log log h }On)

then the scries (1) converses for S * <t *Kl/p) ~ 1
.. --------- —‘-x—-——.j^eaauus* -w^na*" fir*o.yww.-caOK

ghooran 1%. If 0 < «£ £ 1, l<p<2sh>0, >0 end

%(f,h) = D^/tlog h"1/ ^(XOB log IT1)1-()+£^3 )

then the series
^f"*nr» ■BMAO'Ogy «nm»ho w 1 » ">»;—• * • -
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convcrgoa for p p(S + 3j

(1 -5- cip)
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-I——- °
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where the consoler: Foitrler coefficients of t ere givon 

hj the rolation

-5m

we obtain

e« » Cl/2^) S f(x) o**" dx *for n s.Oj^V 
*“ «>«?

CE>A.<s,h) —X <=nColnh ^

"V Kcmcdorff-Faimg inecmality, wo hers
l

/"r * , Irti -dnlni&iP /1 /% ^
~e 5 £y * (3*1*1 A,<a*h)i

.P ]>

whore (3/p) + (1/p) = 1 o

Therefore
np r-r p M s' / c*v _ \ n2 J fa^l |oin n hfs P </a), (fph)J p 

—co V '
^’nf |e„P'|cin nbp’i (<oj$f,h>) ?>

Choosing h » (tr/FIT) where II is a positive integer wo’ got

CP** Jjc^p |sin(m/aT)j5^ £ Adj^(ffl ||p ))p ' • 

Since z

silnCn^/SS?) > 3/^ for (H/2) & n- £ IT

v/CS got
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uniting H “ 2^ t yfooro r is an integer greater or equal 

to r0 > (log 9,Y^+ 3* wo get f:?co the last inequality

* jp

h,a
(3) X>/ £ 5?^^. 4- >

aK+i

IJow applying Holderrn inequality we cot

£ / ^
2jc*^ £ /

au_,+i V^ a^Vi
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Stance In virtue of the hypothesis
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Shis proves thoorea 11«,

Proof of ghaorea . 12, rising HoMerss. Inequality vq obtain

Hone© it follows from (3) that
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Tims x-tq conclude that

^ T
2_ fcn| tog n 

. ry\-r2-

< m •

flris pr-orarj theorem t%-

Senarfe. Theorem 11 remains true over, if

where leSjh’*3' s log h*"1 and Xog^lf 3* » log log^^h"’3* ♦

Theorem 12-remains true if
r -(±-bl)0 //5tio&jh*4 r4..*(lOfyT1) ** i^h^J

More general- results 'than that of Miin-fd’i Cheng 
hare boon established fey different anthers. In particular 
0, Ssass'"' proved the following generalisation of
Theorem I*13i

cAtwfc'Sii

<S)

a f e Ilp(<€#p) 9 o < < < 1 » lg,p <2?

Mm
0° 0jT n <!%! + ffe^f)

smEossm. £M ss&sf P < * - p"1*
nafcafitixtg tc

1) Ssass [&



«•!Ttio scries (6) say not converge for (3 3'<*{> •
'Ik*-'We or©ye toolm? a ooro gesieral itoeorea than ihoorea 

of 0* Ssasfiu

XfjnQT0 £_> 0 tfm aaeAciaCS) «QH£§£S£a £g&

ss oj T5 -1

'Theorem 13 can too ©sfcan&eit as follows*

Saaszs_J&. 1st. i4Pls.o<tlOiJs *
f, ?,»,&■/«, fito. + f^a = *> * fi -*• A-= s- -
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of th© theorem to not

Zki
3-H“4*I

< 3 i’ * y g>

H 14-6. ^
lx(v/2 ) Ig (tt/2“ )

flG’10©

£ nPIen*, ,

< G
?v(i~ -£r *-«c>

X+£-
(r~2) log Cr~2>

#<i?

(r«2> log Cr~2)

Therefore
CxO

Inhnl
■n-l

«
14 £-

(r~2)X©g (r-2)
for p

Z Z ^K-J
. ^ JHVi —Hq ^ -H

c*>
£ G J 1

3>t
*»-*<» {r-»2)log

< --p

< 00

fills prove© .' Tnooroa „ 13 if ,we take into account that

» (S/sXe^ - Ihft) for n > 0 *

RomMz* For tho certwargoaee of tho ©cries (S) it Is 

-QROUsft that
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dh « (1), iniQTQ Y S» p + rf1'! .
© r

Proof. It is a veil known fact that 6)fa Ch) is a
gawwaw3l*fc4Ea^tXg> C/

non-flooraasi^g function of h5 and banco the above remark 

oop. an oily bo proved by following an meslydio slmilxir to 
the proof of Honorl: 1 in ChaptoP II.

of Shoproa 14. Using a result proved by SsassHii wiw'i*'! ‘ tirii. iCtalC ,wc»rii. H.V» g»^«a.>T - *~7

ir.T3&] cM. following an analysis similar to the proof of

Theorem IS wo got by virtue of condition of >tlie theorem

j
oo

< c p) -fh. (/ifift +<^Ua)p

Z, «►, Sto ps - -L ^ ^ < + jL^J -j- ■

If in tho hypotheses of above theorems IS and 14, 

vo repine© tbo ottprossion

lxCh) loCh)... .l^Ch)

by i9 vo got tbo follovrlng weaker forms of fhoorora IS end 

Theoro** 14 respectively . ,
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SissssJyi* 2£ ^^5 a0(n<{) 9 Mm feM <s)

is, fisc P < < - P*1 *

teais. la abowM m if ^ao^ch).. ,1% Hh)

roplcecfl by 1, then the nories (5) is 

conygrr^ont for p < -L. ,/,+ '

It rmy bo rcnarfeed that Theoroa ifi and 16 are 

nor© general than Thoorcn D above#


