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Abstract

In this work paper is presented the nature of the function which approximately according n tending to infinity, is
the above limit of the Fourier coefficient a, and by, in the set of the functions with continual modul limited with
number M, its. w(f,8) = sup{f(x + h) — f(x); |h| < 6} < M, M-constant, and this class of the functions
we note with MH|[3].

Here is applied a way where is constructed the function which limited in the above side the Fourier coefficient of
this class of the functions. On the other side is presented the different forms of this function with the same
conditions and satisfy the result of the theorem. The result in this paper is based in the class of the function limited
with number one for set of the function note with H[3] , but in the same way, this result may to generalized and for
the class of the function with limited modul of continue.
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1. Introduction
Inclass H[&] — exactly we calculate the uper limit of coefficient furie
Sign in:

A,(8) = {supa, (f); f € [6]}

B, (8) = {supby, (f); f € [6]}

Where a,, and b, are the coefficient s furie and for every & > 0, it.s for function f we have
w(f,6) <1 its.

w(f,8) = supjx—y<5 If(x) = fFO)| < 1.
2. Main results

In the following we (see Lesbg in [2]) conclude that 4, (%) and B, (%) approximated with %

Teoreme 1 ([2]): If n-is anatural fixed number ,then :

Ap (0)=B, (6)=w(nd), where (1)
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Proof: From identity
X X
/s
ff(x) cosnx dx = ff(x — ﬁ) sinnx sx,
-x -Xx

because for x=(t- %) , we have
cos n(t- %)=cos(nt- g )=sin nt
and because f is the 2 = — periodic function also and sinnx , then integral in interval
—m+ =, T+ i | with integral i
[ T+, Zn] is equal with integral in [-7, ].
Consider that f(x) € H[§] we have f(x — %) € H[6] , because from |x —y| < &
s s .
and |x—%—y+a =|lx—y|l <4 ,its.,

A, (8) = B, (8). 3)
If function f € H[ 6], then :

n-1
1 2k
L@ == fx="2) e Hls)
k=0

To consider that |x;_x,| < &, we have

k=n-1

> (il + 20~ i+ )
P n n

<

1
|f1(x1 — fi(x2)| = n

1 - 2k 2k 1 -
A+ 5D - Al + IO <=1,

because

sup 5||f1(x1 —f1(xx)] < 1,its. w(fy,6) < 1,thus f; € H(S).

[x1—x2<

In continue

2km
n

2km

[l + 2 = SRR (o + 25+ D) = SRS ( + 20 = A1),

because f(x)isthe Z2m- periodic function , from that for k=0 and k=n we get f (x + Zan) =
f(x), its. fi(x) is 27” periodic.

To consider

s

™ n-1 T
1 1 2k 1 .
- J f; (x)sinnx dx = —f(z f(x + —T[))sinnxdx == f f(x)sinx dx,
n nT S n T 2
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the case for evaluation of B, (§) we limited with function 2?“ — periodic, because even the

function f(x)sinnx is 2?“- periodic, its.
b,(f) = ifﬂ f(x)sinnxdx = Ef_% f(x)sinnxdx
n n/-m m Tn i
and if for x we get E, we have

b,(f) = %f_nn f(x)sinnxdx = %f_:; f(x)sinnxdx = %f_nn f(g) sinxdx. 4)

For |x;_x,| < né, we obtain |~
belongs the class H[nd].

Then to consider (4) for B,(6) , we have

T s
1 1
B,(8) = sup — ff(x)sinnxdx= sup — ff(x)sinxdx
feH[5] TT feH[n&] T
=Tt =Tt
its. B,(6) = B;(nd)

From the above relation we can see that the problem is to find the supremum of the first coefficient

furie by (f) . Then for B;(8) is enough to get even function f € H[8} ,because f,(x) =
f(x)—f(—x)

> is from H[6}, and in continue we can see that

f(—x)—f 1 . 1 .
f,(—x) = w = —f,(x) than — ffn f(x)sinxdx =~ f:r fo(x)sinxdx
For coefficient b4 (f) , we get
1 (31 . 15 . 15 .
b, (f) = - [ = f(x)sinxdx = - JZ f(x)sinxdx — - J % f(x + m)sinxdx,
2 2 2

because

N1
2
f f(x)sinxdx = — ff(x + )sinxdx
—TU
2 2

where x=t+m and sin(t + m) = —sint.

From above relation, we get

supb, () < sup fz f(x)sinxdx| +

sup —f:2 f(x + m)sinxdx| (5)

feH[ns] ™

feH[8]
and for f(x) € H[6} also f(x+ m) € H[8} .
Example 1. (see [1]) If [x] satisfy, {x}=x-[x],

<x>=min{{x}, 1-{x}} and
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cosx, per |x| < I
g(x) = 2
0, per x| = 2

then
8§ &8
<>

o %52) per0 <8<t
sup U_mf(X)Sinng(x)l = sin 3
feH[5]

1, perSZ%1T

From (5) and the example given above, we obtain

B1(®) < ¢(8). (6)

T 3T

In other side,if h(x) is 2m periodic function, defined in [—5,7] with

g(x), per x € [~ 7, 7]
h(x) = T 3.
—g(x —m),perx € [5,7]

Where g(x) = [%] - [%6] ,0<8<m and 6 the number which satisfy

B-5)- ) ol )i

then

L A hGsinxdx= 9(8) ()

To consider (6) and (7) we can conclude the prooth of the teorem.

Corollary 1. Function ¢ may to present and with the form

. 1
2sin(s+2)8
20 2 5o 2 eN
sin 4543 4542
(p(5)= %,Z—HSSSZ—H,SEN . (8)
SinE 4s+1 4s—-1
3’5 > 2
T 3
. 2T 2T b4 3
We can see that, if — < 8§ <——, then 25+ 1<=<2s+4+>,s € N, from that
4s+3 4s+2 6 2

TC

i =t-aemrsd

because g—(25+1)325+§—25—1=%, thus

TC T 1 1
1—{3}_25+2—325, 25+2-25s—1=1>-

cosg < % >= cos(g {g})= cos(g (g —(2s+1)=sin(6(2s+1)). )

For

2T
4s+2 —

2 1
“T weg , then 2s+- << 2s+1,
4s5+1 2 2 8
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its.
E]=25,{§}=%—25225+%—25=%,
and
1—{%}:1—g+2s32s+1—2s—%=%
Its.
<g2min({g},1—{g})=2$+1—%2%
and

S m . 1
cos; <5 >= sin((s + 5)8). (10)

2T 2T
For 4—SS<— , we have 2s <

<2
s+1 ~ 4s seast

b

=]
N | =

From that

[g]=2s,{g}=g—2$S25+%—25=%,

1—{3}—1—E+2s>25+1—25—1—1
8 5 - 2 2

8 .
coss < % >= cos (g - 65) =sin(sd). (11)

For
Mgt 2s—L1<To,
4s 4s—-1 2 &
T[ 1 11 1 1
[g]_25—1,{3}_5—25+1225—5—25+1_5,
1 {“—2 Tl Mo, T
8755255775
then

cosg < % >=sin(s6). (12)
Consider (9), (10), (11), and (12) we can conclude the proof of (8).

In continue we present the aproximation of A, (8), and B,,(6) where § — oo.

Theoreme 2. If n naturale number, then

An(8) =B@) ~—, § > oo .
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Conclusion
For § > 0, we can get the natural number n satisfy 0 < % < % , then
n?a<%>—> o, where & — 0.

Consider the theorem 1, we have

2(:05”75<?> s
. n
. An(8) ) TTSin—— COS—
lim 22— =1 2 =]im 2. =1,
550 —— 5-0 2 5502 né
5 nns neo

In the similary way we may to calculate and for B,,(§) ,which the proof of the theorem complet’
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