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@(t) funksiya A-ostovda aniglangan bo’lsin.
1-ta’rif. Agar @(t) = @(t,,t,,...,t,,) funksiya
t={(ty,ts,.,t,), T=(T1,T2,.., T,n) € A nugtalar uchun

o) — (M| = Z Ay |ty — Ty | (1)

tengsizlikni ganoatlantirsa, u holda @(t) funksiya A da Gyolder shartini ganoatlantiradi deyiladi,

bunda Ay (k= 1,1) musbat sonlar Gyolder o’zgarmasi, @pesa 0 < a, =1 (k=1,n)
tengsizlikni qanoatlantiruvchi o’zgarmas sonlar bo’lib, u Gyolder ko’rsatkichi deyilada.

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

Agar @(t) € H,, (A) bo’lsa, uholda @(t) € Hg, (A) (B < @y, k = 1,n) bo’ladi. Hagigatdan
ham shartga ko’ra @(t) € H,, (4);

lp(t) — (D] < Z Ay |ty — T |
k=1

bundan Z}é:] Al( |f.': — Ty |G'I"— = }é:]‘qk |f‘( — Ty |G'L:_'E'I"- ' |fl': — T |'E'I': =
= ¥P_ Aty — 1 |Fe = @(t) € Hy, () ekanligi kelib chigadi.
1-teorema. @ (t) funksiya A da (1) Gyolder shartini ganoatlantirishi

uchun har bir £, argumenti bo’yicha boshqa £, (p # k,k = 1,n)
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argumentlariga nisbatan tekis Gyolder shartini ganoatlantirishi zarur va yetarli.

Isbot. Hagigatdan ham T, = £y, k = 1,1 ,p # Kk bo’lganda (1) dan

i Ep
o) - ot )| = 4,lt, - 7,|7, p=Tn @
o’rinli bo’ladi. Xuddi shunday quydagi tengsizliklarni isbotlash qiyin emas:

( ‘(p(frp)—q}(fr q)‘ =Alt,—1,]"% pag=1n,p<g
o (frpq) O(te,)| < Aty 1|, pgr =ln,p<qg<r
\{P(L ) {P(fquﬁ\—ﬁ If | pa=1np<g
| o - 0@ )|=4,|t,-5,|7, p=Tn
(3) tengsizliklar sistemasini e’tiborga olgan holda ushbu
(1) — (@) = |o®) —o(t, )|+ |e(t.,) —o(t. )|+ -+
+|{P(I”'ﬁ 1.1 ) Pt vn) + |{P(Itn) o {P(I)L
tengsizlikdan teoremaning tasdiqi kelib chigadi.
Keyinchalik ishlatiladigan ba’zi yig’indilar.
{P]!(Ij f) = Q{?]:(II,IE, ey Ty f11f2: "'Jf]!)
orqali quydagi yig’indini belgilaymiz
0. (T) —@(?:)—Z ZZ 0 (Tey) =+
p=1 p=1g=1
(- 1)1-‘22@ o) (- 1)’-12@ )+ Dre@p<a @
p=1g=1
(4) dan
@ (1;1) = (=1)"@,(t; 7) (5)

tenglikning to’g’riligini tekshirib ko’rish qiyin emas.

@, (1;t) yig’indi 2™ ta qo’shiluvchiga ega.

Masalan, T = 3 bo’lganda
@1(T;t) = @(14,72,73) — (74,7, t3) —@(T4, 85, T3) — @(t;,75,T2) +
+@(T4,t5,t3) + @81, T2, t3) + @(E4,85,T3) — @(t4, 15, t5) (6)

@ (Itp;f) = @y (EIJ [E-FREY -E;:l—:llf;uJ Ip+11 e Ty TIJTEJ e f]!j

orgali ushbu
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@y, (Itp;f) ={P(ftp)—ziﬁ(ftm)+ 2 i{p(h )_...+

“pqr
g=1 r=1

q.rEpP gur

M
(1) Z Z 0 (teg) + 172 D 0 (0,)+ (D0 7)
= =1 g=1
#p g<r azp
(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:

‘?ﬂa(f:git) = "Pa(trﬂit) = (1,75, t3) — @14, 85, t3) — (t,75,73) + (71,72, t5)

ﬁﬂa(fzzit) = ‘}ﬂa(trﬂit) = @1y, t5,73) — @y, t5, ta) — @ty t5,75) + @(ty,t5,t3) (8)
3 (fni t) = ¢, (trwi t) = @lty,75,75) — oty t5,75) — @(ty, 70

Xuddi shunday @, ( #

r pqif) » P (Itpqrjf): ey P (frpq f) va

@, (E’Tp; f) va hokazo yig’indilar uchun ham tuziladi.

ty)+ @lty,ts,t3)

n = 3 bo’lganda bu yig’indilarning ko’rinish quydagicha bo’ladi:

@3 H_z:f) @3 (fr Jf) @(ty,t,,73) — @(ty,ta,t5)
@3 H_E:f) @3 (fr Jf) @(ty,T,,t3) — @(ty,t5,85) (9)
@3 ,,zzjf) QO (fri f) @(Ty,t5,05) — @(ty,1,5,15)

(6), yuqoridagi ikkita sistema va @(t,t,t3) lar qo’shish natijasida ushbu

@(14,T5,T5) = @3 (1;1) + @z(fziif) + {.I[}E(Itzif) + @a(ftzif) + +@; [fr ; )

+05(toit) + 93 (Eit) + oty tats)  (10)
ayniyatni hosil gilamiz. Umumiy holda bu ayniyatning ko’rinishi quydagicha bo’ladi

(1) = @,(T; f)"‘Z{P] (T, ,f)-I-ZZ{p] If q; -|-..._|_

P 1g=1

ZZ@] +Z{p,=<rrp;r>+-cp(f> ()

p
bu ayniyatning to’g’riligini yuqoridagi singari tekshirib ko’rish qiyin emas.
Qaralayotgan (4) yig’indining hadlarini ikkitadan shunday gruppalarga ajratayliki, har bir gruppa fagat

bitta aniq argument bilan farq qiladigan funksiyalar ayirmasi shaklida tasvirlansin. (4) yig’indida
shunday gruppalar soni 2™~ *

ta bo’ladi. Gruppalashlar soni esa aniq 1 ga teng bo’ladi
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Masalan . = 3 bo’lganda (4) yig’indi uchun:
((@3(T;t) = [0(11,75,73) — (14,72, t2)] + [0(Ty, 12, t3) — @(T4,15,73))]
+[{P(f1:fz:f3) — @9(?1:?2:33)] + [{P(ﬁ:fzizj - {P(ﬁ:fz:fz)]:
@:(T0) = [o(1,,75,15) — 01,65, 1) + [o(T, 15, 15) — @(7,7,,15)]
+Ho(ty, 12, t) — @y, 12, t)] + [@(t1, 15, 73) — 9(£1,72,73)],
@3 (T; 1) = [@(T1,75,73) — 0(t1,75,73)] + [0(1y, 15, 15) — @(t;,t5,85)]
\ +[{P(f1:fz:f3) - {P(H:fz:fz)] + [(P{fpfzxfzj — @(1’1:?2:1’3)]-

Xuddi shunday mulohazalarni ¢, (?:tp;f), @, (Itm;f),...,{p” (frm;f) va @, (frp;f)

yig’indilarga ham qo’llash mumkin.

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

03 (T; )| = 44, |t — 1%, k=123

osonlik bilan ko’rish mumkinki, umumiy holda:
( (T 0| < 27 Al — 1|, k=1
|{P:: (szif)‘ < 2" AT — %%, k#Fp; k)

) |en (tet)| < 272 Aum — 6l k=pa p<q kpa=1n (12)

U fen (trgt)| = 24l —tel®s, k=pa p<a kpg=Tn

bu birinchisidan foydalanib topamiz:

1
)

l n 1
10, (T ) < [l (7 O"n < Hm-mk Ty — t ]| =

k=1
n
1 ay
— pn-1 A”lf- —t |]_
= | | ol Te El
k=1

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

— fp g
o, (frpq;f)‘izdﬂp-ﬂq t,—t,|7 - |t —t|7;
p.g=1m p<gq, (13)
N “p g fy
‘{p]: (rrw;f)| < 4 ﬁJAp Ay At — |3t =t |? I — 13
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p<q<r pqr=1Ln; (14)
L ay
‘{pa] (?:tquf)‘ < 2773 HA-]':_L T, —t,|" %
=1
p.q=1mn p<q k=pgq (15)
L ay .
0n (re5t)| <272 | |4 Tl —tul5; p=Tm k=p, (16)
k=1
1 o
ool =2 ] [Ailn—nls A
k=1

(3) ning birinchisini ¢, (Itpi f) yig’indi orqali quydagicha yozamiz:

1,n (18)

) &p
|{P]! (frpif)‘ = A!‘J|IP _ I-If-’| » P
takidlaymizki, 1 = 2, 3 hollar uchun ham xuddi shunday yig’indilar uchun baholarni olamiz:
P2 (trp‘f)
— ay az
o (O =2 JA;, - Ay |1y —ty2 - |1 — £5] 2, (20)

o (to,t)| < 4,]z, — £, p

< Alt, —t,|", p=12 (19)

13 (21)

3
\wg(rrp;r)\E:Z]_[Aém—rﬁ p=13 k=p, (22)
k=1
3

1 &y
PACHIERI B ZLE A 23)
k=1
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