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GYOLDER SHARTINI QANOATLANTIRUVCHI FUNKSIYALAR SINFI

O‘razaliyev Shirinboy Bo‘ron o‘g‘li
Samarqand iqtisodiyot va servis instituti o’qituvchisi
Rustamov Sarvar Jasurovich
Samarqand iqtisodiyot va servis instituti talabasi
Jozilova Zuhra O‘tkir qizi
TATU Samarqand filiali talabasi

Annotatsiya: @(tq4,t,, ..., t,,) funksiyaning ko‘p o‘zgaruvchili kompleks tekislikda |

Gyolder shartini qanoatlantirishi haqida.

AHHOTaums: @(tq,t,, ..., t,) omHocumcs k ydossiemeopeHutro ycaosusi I'ondepa e
KOMN/EKCHOU NA0CKOCMU € HECKOJIbKUMU NepeMeHHbIMU.

Annotation: @(t4,t,, ..., t,) is about the satisfaction of the Golder condition in the
multivariable complex plane.

@(t) funksiya A-ostovda aniglangan bo‘lsin.
1-ta'rif. Agar @(t) = @(t4,t,, ..., t,) funksiya
t=(ty,ty, ..., t,), T= (11,73, ...,T,) € Anuqtalar uchun

0(® - p@ < ) Alti-nl® (D)
k=1

tengsizlikni qanoatlantirsa, u holda ¢(t) funksiya A da Gyolder shartini
qanoatlantiradi deyiladi, bunda A, (k = 1,n) musbat sonlar Gyolder o‘zgarmasi,
a, esa0 < a; <1 (k=1,n) tengsizlikni ganoatlantiruvchi o‘zgarmas sonlar bo‘lib, u
Gyolder ko‘rsatkichi deyiladi.

Gyolder shartini ganoatlantiruvchi funksiyalar sinfini H,, (A) deb belgilaymiz.

Agar @(t) € H,, (A) bo'lsa, u holda ¢(t) € Hg, () (Br < ay, k = 1,n) bo‘ladi.
Hagiqatdan ham shartga ko'ra @(t) € Hg, (4);

n
05 - 9@ < ) Aglty — Tl
k=1

bundan YR_; Ay |ty — Tp|® = X0, Ay [t — Tp| % Pr - |ty — 71 [P <
< YR LAt — T |Pr = () € Hg, (A) ekanligi kelib chigadi.
1-teorema. ¢@(t) funksiya A da (1) Gyolder shartini ganoatlantirishi
uchun har bir ¢, argumenti bo’yicha boshqa t;, (p # k, k = 1,n)
argumentlariga nisbatan tekis Gyolder shartini qanoatlantirishi zarur va yetarli.
Isbot. Hagigatdan ham 7, = t;, k = 1,n,p # k bo‘lganda (1) dan
o) - o(t,)| < 4lt,-7,|", p=Tn (@
o‘rinli bo‘ladi. Xuddi shunday quydagi tengsizliklarni isbotlash qiyin emas:
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f |<p (tfp) B ‘p(tqu)| < Aqlt, - 1'q|aq' pq=1n,p<gq
|(P (tqu) B (p(tqur)

<Alt,—7|%, pqr=1n,p<q<r

e el T e (3)
lo(z,) - 0@, )| < Aty —7|“. pa=Tn,p<gq
k |(P(T) _(p(Ttp)| SAp|tp _Tp|ap; P =1;_n
(3) tengsizliklar sistemasini e’tiborga olgan holda ushbu
lo®) — @I < |o® — o(t.)| + |o(t;,) — @(t,,)| + -+
o (tt,n) — 0(7)] + [0(z,) — 0@,
tengsizlikdan teoremaning tasdiqi kelib chigadi.
Keyinchalik ishlatiladigan ba’zi yig‘indilar.
0.(T;t) = (T4, T2, ., Ty Ly, g, o, b))
orqali quydagi yig‘indini belgilaymiz
n n n
ou@mD = 9@ = ) 0(z,)+ ) D 9(ry,) =+
p=1 p=1¢q=1
n n n
HE0"2 Y Y (b)) + O o (8,)+ CDM0®) . p<a @)
p=1q=1 p=1
(4) dan
(Pn(T,' t) = (_1)n‘pn(t; ) (5)

tenglikning to‘g'riligini tekshirib ko‘rish gqiyin emas.
@, (t; t) yig'indi 2™ ta qo‘shiluvchiga ega.
Masalan, n = 3 bo‘lganda
P3(T; 1) = (71,72, T3) — (T, T2, t3) — P(T, 85, T3) — P(L1, T, T3) +
+@(T1, 83, t3) + P(ty, T2, t3) + @(t1, 85, T3) — 9(Ly, ty, t3) (6)
Pn (‘ttp; t) = @n(T1, T2 s Tp—1, by Tpa1s o, Ts Ly Ly o )

orqgali ushbu

on (0, t) =@ (ttp) - Zn: @ (rtpq) + zn: Zn: " (rtw) -

q=1 q=1 r=1
q%p qr#p q<r
n n n
HED Y N 0 (t,)+ D) o (t,)+ DM@ 7)
=1 r=1 =1
arep a<r a=p

(7) yig‘indi 2™ ta qo‘shiluvchiga ega va u (6) ga o‘xshash tuziladi, lekin undan
bitta qo‘shiluvchi kam.
n = 3 bo‘lganda (7) ning ko‘rinishi quydagi ko‘rinishga keladi:
P3 (Tt3; t) = (p3(t1:12; t) = @(11, T2, t3) — @(T1, 12, t3) — P(t1, T2, 7T3) + @(74, 72, t3)
(Pg(th; t) = @3 (trﬁ; t) = @(T1,t5,T3) — @(T1, by, t3) — @(ty, 5, T3) + @(ty, L, t3) (8)
‘Ps(Ttl; t) = @3 (t‘l'zg; t) = p(ty, T2, T3) — @(t1, 2, T3) — @(t1, T2, t3) + @(ty, Ly, t3)
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Xuddi shunday ¢,, (Tt,,q ; t), Pn (Ttpqr ; t), iy Pp (t,pq ; t) va
Pn (trp; t) va hokazo yig‘indilar uchun ham tuziladi.
n = 3 bo‘lganda bu yig‘indilarning ko‘rinish quydagicha bo‘ladi:
P3 (Ttlz; t) = (p3(t‘[3; t) = @(t1,t3,T3) — @(t1, 15, t3)
P3(Tiy5t) = @3(te,;t) = @by, T2, t3) — @b, by, ts)  (9)
P3 (Tt23i t) = @3 (t‘rl; t) = @(Tq,t3,t3) — @(t1, 15, t3)
(6), yuqoridagi ikkita sistema va @(t4, t, t3) lar qo‘shish natijasida ushbu
@(14,72,73) = @3(7;t) + <P3(Tt1; t) + ‘P3(Tt2; t) + <P3(Tt3i t) + +fP3(trli t) +
+@3 (trz; t) + @3 (trg; t) + @(ty,t5, t3) (10)
ayniyatni hosil gilamiz. Umumiy holda bu ayniyatning ko‘rinishi quydagicha

bo‘ladi.
n n n
@(1) = @ (v;t) + Z (Pn(‘l'tp,' t)+ Z Z Pn (Ttpq; t) 4+
p=1

r<q

n n n

£ 0u(tept) + ) oult, D +0®  AD
p=1q=1 p=1
r<q

bu ayniyatning to‘g‘riligini yuqoridagi singari tekshirib ko‘rish qiyin emas.
Qaralayotgan (4) yig'indining hadlarini ikkitadan shunday gruppalarga
ajratayliki, har bir gruppa faqat bitta aniq argument bilan farq qiladigan funksiyalar

. ayirmasi shaklida tasvirlansin. (4) yig‘indida shunday gruppalar soni 21 ta bo‘ladi. ,

Gruppalashlar soni esa aniq n ga teng bo‘ladi.
Masalan n = 3 bo‘lganda (4) yig‘indi uchun:
((@3(T;t) = [T, T2, T3) — @(T, T2, t3)] + [@ (T4, E2, t3) — (T4, 13, T3)]
+p(t1, T2, t3) — (21, T2, T3] + [@(81, 12, T3) — (84, 82, £3)],
@3(t; ) = [@p(T1, T2, T3) — @(T4, L, T3)] + [@ (71, t2, t3) — @(T1, T2, t3)]
+Ho(t1, 72, t3) — @(t1, £y, )] + [@(t1, 1, T3) — (81, T2, T3)],

@3(t;t) = [p(T1,T2,T3) — P(t1, T2, T3)] + [@(74, 2, E3) — @ (84, L3, t5)]
Vo He(t, T, t3) — @(T4, T2, t3)] + [@(ty, t2, T3) — (T4, 82, T3)].

Xuddi shunday mulohazalarni ¢, (Tt,, ; t) , Pn (Ttpq ; t) ) ey Pn (t,pq ; t) va

Pn (t,p; t) yig‘indilarga ham qo‘llash mumkin.

Bu punktda (4) da garalgan yig‘indilarni baholaymiz; buning uchun avvalo n = 3
uchun qaraymiz. Yuqoridagi sistemadan yig‘indining moduli, modullar yig‘indisidan
kichik yoki tengligini e’tiborga olgan holda (4) dan topamiz:

lo3(T; )| < 4Ak|T) — ;e |%, k=1,2,3.
osonlik bilan ko‘rish mumkinki, umumiy holda:
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@

( lpn(T; )] < 2" A7, — 4%, k=T1n

bu birinchisidan foydalanib topamiz:

9 (T D] < (@ B)["]7 <

n
1_[ 2" 1Ay |ty —
=1

k=
n
1
— zn—l Aﬁl —t |%
= kI Tk k
k=1

Xuddi shunday mulohazalardan keyin yuqoridagi
tensizliklari uchun ham quydagi tengsizliklarni olish mumkin:

%
|(pn (t,pq;t)| <2 |4, A, |‘tp — tp| z. |tq -

pq=1n p<gq, (13)

%
|0n (te,it)| < 4°|4,- 40 A |1, — 6,3 -1, — 1,

ol t)|§22Ak|tk— tk |ak p< q<r - pqr

\ |(pn(ttpq;t)|SZAk|Tk_tk|ak: k#paq p<q kpqg=1n

|‘Pn (Tt,,i t)| < 2" 2407 — 4|, k#p; kp=1n

|<pn (rt,,,,; t)| <2340t -t l™ k#p,q; p<q kpq=1n

kp,qr=1n

1

n
tklak] =

sistemaning
a

Ly |T;

%a ar
3 '|Tr_tr|3;

p<q<rt; pqr=1n; (14)

k=1
pq=1n p<q k+pq 1
L a
|(pn (Ttpl t)| S Zn_z A;:_l |Tk - tklﬁl p = 11 n,
k=1

n
l 2973
PRCHIEE il l PRy
k=1

(3) ning birinchisini ¢,, (Tt,, ; t) yig‘indi orqali quydagicha

|(pn (t‘tp» t)| < Ap|‘l'p — tp|ap, p= L_n

5)

k +p, (16)

(17)

yozZamiz:

(18)

(12)

golgan

takidlaymizki, n = 2,3 hollar uchun ham xuddi shunday yig‘indilar uchun

baholarni olamiz:

|02 (o, t)| < Aplr, — |,

1,

a1 az
lpa(T;0)| <2,/A1 - Ay T — 842 - |15 — 5] 2,

|(p3 (ttp,t)| <A,|t, - tp|a”, p=1,3

@

(19)
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1 @
|03 (t,:¢)| < zﬂAi It — |25 p=13; k=p (22)
k=1
3 1 295
03Ol < 4| |4 re - 6l (23)
k=1
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