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Class of Functions Satisfying the Holder Condition
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Abstract: qp(tl, tas e t’ﬂ) is about the satisfaction of the Golder condition in the multivariable
complex plane.

Let the function o¢(t) be defined in a A-domain.

Keywords: If o(t) = @(t1, 13, -, ) is a function such that, for points in the domain
(P(t) = @(tlltir"wtﬂj

9= @@= ) Alte—Tel* (D)
k=1

then the function @(t) is said to satisfy the Holder condition in A, where A, (k= 1,n) are

positive constants known as the Holder constants, and a;,, 0 < ap =1 (k= 1,n) - are the
invariant exponents satisfying the inequality, which are called the Holder exponents

We define the class of functions that satisfy the Holder condition as H, (4).

|ffp(t] c H'-’—-'R(ﬂ]’ TO (P(tj = Hﬁk(ﬂ] (_IEF: < oy, k= 1,?’1]
Indeed, according to the condition ¢(t) € H,, (4);

le(t) — (@) = Z A |ty — T |
k=1

Thos Ap It — T | %% = Z3o, A |ty — T |57 - [ty — 1 |Pr <
=¥ At~ lfx = @) € Hg, (A) It follows from this that.

1-Theorem. The function ¢(t) satisfies the Holder condition (1) in A other for each argument £,

mis &, (p # k,k = 1,n) with respect to the arguments is flat necessary and sufficient to
satisfy the Holder condition.

Proof. Indeed, T, = £, k = 1,n,p * k, when
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le® -0t )| <4, —5|" p=Tn @

will be appropriate. Similarly, it is not difficult to prove the following inequalities:

lo(t:,) - 0t )| < 4glte— 7™, pa=Tn,p<gq

) |¢( TM) qp[ qur)
|¢J (‘rtp) o(te, J| <4 It —T | ", pq=Tn.p<qg

k o - qar:rtp)| <4l -7|% p=Tn

(3) taking into account the system of inequalities

lp(®) — 9@ < |o@®) — o(t.,)| + |o(t.,) —o(t:,,)| + -+

He(te,on) = o(ze,) + lo(z,) —0@],

The inequality implies the statement of the theorem.

Alt —Tl“r pgr=1lnp<qg<r

(3)

Some sums are used later.

@, (T;8) = @, (T4, Toy e, Ty E1, 5, ooy B
we define the following sum through

Pn(T;1) = @(7) — Z Ttp +ii@ tpq -+

=1 r=1g=1

(-1 JZZ +(—1)“-12@@%%(—1)“@&),3:f:q 4

p=1g=1 p=1
from this @, (7;t) = (—1)"¢, (t; T) (5)
It is easy to check the correctness of the equality.

For example, when n=3

@1(T;8) = @(T4,T2,7T3) — @(T4,T2,t3) — @(T4,t5,T3) — @(t4,75,T3) +
+¢J'(T1y Ly, tg] + @(tlysz tg] + @(tly tzyTaj - @(tl, Lo, ta] (6)
qp‘]‘?. (Ttp;t) = (PHETIFTZF ']‘J lrtper+1!---;Tn;tlrtzr---r t']‘?_]

through this

n n

Pn (Ttp t) (P(Tt!?) qu(Ttpq + Z Z Tipge) — 1
g=1 a=1
qEp q.rEpq<r
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(1) Z Z +(—1)“-Eiqa(ttq)+r:—h““rpf_r) 7)

Sum (7) has 2™ terms and is constructed similarly to (6), but with one less term.
When n = 3, the representation of (7) looks like this:
@3 (ngi t) = s (tfﬂi t) = (11,75 t5) — @1y, t5,65) — (1,75, 73) + @1, 75, 85)

@3 (Tzzi t) = ¢s (tfrﬂi t) = @(ry,t2,73) — @1y, ty,tz) — @(t1,15,72) + @(E4,t0,t5) (8)
@3 (Tzii t) = @ (ITHJ t) = @(t1,72,73) — @(t1,12,73) — @lt4, 72, t3) + @(ty, 15, £5)

Similarly, @, (Ttpqif): @, (Ttpqr;t),...,tpﬂ( ; 6, t)and tpﬂ( ,t,) etc., are also
constructed for sums. when n=3, the visibility of these sums will be:

03 (Te,,it) = @a(te,5t) = @(t5,t2,72) — @(ty, Lo t3)

03 (Te,it) = @a(tr,5t) = 911,75, t) — @ty t58)  (9)

@a(Te5t) = @a(t,5t) = @(14,15,13) — @(ty,t,,15)
(6), as a result of adding the two above mentioned systems and @ (t,,t,,t5) this
@(T,T,,T3) = @5 (T;1) + @ (Ttl;t) + @, (th;t) + @, (Tta;t) + 4+, (f«,:l;f) +
+@5(t;t) + @3 (t,,;1) + (2,15, t3) (10)

we form a cycle. In general the appearance of this mirror will be as follows.

(1) = @, (1; E]-l—qun(Tt,t]—l-Zquﬂ T +...+

= lq 1
p<q
DY 0 (trgt) + ) oulte;0+0®  AD)
p=1g=1 p=1
p=q

Checking the correctness of this statement is not as difficult as stated above.
hecking the correctness of this statement is not as difficult as indicated above.

Let us divide the members of the sum (4) into two groups such that each group is described as a
subtraction of functions that differ only in one specific argument. In the sum (4), the number of

such groups is 2™ 1. On the other hand, the number of groupings will be exactly equal to n.

For example, for the sum (4), Whenn = 3:
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[ @a(1;0) = [@(T4,T5,T3) — @(T4,T5,t3)] + [@(Ty, 15, 15) — (14, 15,75)]
+Ho(t,12,t5) — 0(ty,T5,73) ] + [0(ty, t5,75) — @(ty, t5,t5)],

@1(T;t) = [@(Tpfg;fgj — o(14,1,5,7; )] + [@(letzxtzj — @(141,T5,t5 j]
"’[ﬁpifnTz: t3) — @(ty,tat5 ]] + [‘P(fp ty,T2) — @(ty,T5,Ta )],
@3 (1; 1) = [@(14,75,T3) — @(t4, 75, T2)] + [@(Ty, 15, 15) — @(ty, 15,15)]
Vet Ts, ) — (T4, T, 0)] + [o(t, 15, T3) — 0(T4,t5,T5)]-

Similar considerations can be applied to the sums

Pn (Ttr*;t)’ Pn (Ttm;t)’ s @Pn (t’fm;t)n Pn (t’fp;t)'

In this section we evaluate the sums considered in (4); to do this we first look at n=3. From the
above system we find from (4) that the modulus of the sum is less than or equal to the sum of the
moduli:

l@s (7; 0)| = 44, |7, — tp|™%, k=123,
With bosonism it is clear that in the general case:
[ lp (T O] < 2" Al — 6 1%, k=1mn
|¢'n (Ttp;f)l = 2" 2 A, — |, k#p;, kkp=1n

o

J |¢1ﬂ (Ttpq;t)| S 2 Al — 6l k#=p,q; p<qg kpg=1n (12)

|%(tpq j S

\ |¢'ﬂ (tfm;t)| < 24iln — tel™, k#p,q; p<q; kpg=1n

this is what we find using the first one:
1

: [y .
a0 = [lou(@ )" < [H 2" Ay [y rm] -
k=1

L
— 211—1 AEI —t |ﬂ
= e Ty, elm
k=1

After similar reasoning, we can obtain the following inequalities for the remaining inequalities of
the above system:

ap g
|¢n (tqu;t)|£2 Ap-4q |T'p_tp|2 '|Tq‘_tq|2;
p,q=1m p<gq, (13)
. p Zq ay
|qpn (tqur;t)| <44, A AT, — 6|2 |-t I —

p<q<r pqr=1n (14)
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n
1 &y
. n—3 n—2 _ n—2.
|<pﬂ (’Etpq,t)| =2 | |Ak |T,p t,p| ;
k=1

p.q=1mn p<q k#pq (15)

T L LT
(0a (zoy0)| <22 | [4i7 I —els =T k=p,  (6)

k=1
o1 a
om0l 27| [l -l an
k=1

We write the first of (3) through the sum
|0n (£2,0)] = 4plro — £, p=Tm (18)
note that for cases n=2,3 we obtain estimates for the same sums:
oz (t,.t)| < 45|t — 6,7, p=12 (19)

lo,(T; )| = 2 VAL Ay |ty —t4l2 -1, —t2l2,  (20)

|os (t:,.t)| < 4|t — 6,7, p=13 21)

3
|¢Ja(tfp;t)|£21_[ﬂéln—tkl%; p=13 k=*p, (22)
k=1

3
1
2 ax
I@a(T;fJI£4| |Ai|Tk_tk|3; (23)
k=1
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