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BBenenue.

W3BecTHAa podb KOOPAWHATHO-BBIMYKIBIX (DYHKIUN B 3ajadax BBITYKIIOH
JIUCKPETHOM omnTMMu3anuu (CcM., Hamp., [1, 2, 4-8]). C moMOIIbI0 3TUX MOHATUH
MOCTPOEHA [TOCTATOYHO YHUBEpCaIbHAas METOJUKA OIICHKH KadecTBa TOYHOCTH
rpagMeHTHOrO anroput™ma [2, 4-8]. B cmiy moTpeOHOCTH pasBUTHS TEOPHH
BBIMYKJIBIX JIUCKPETHBIX IKCTPEMANILHBIX 3334, a TAaKXKe C IEIbI0 TOyYuTh Ooliee
TOYHBIE OIEHKH TOYHOCTH TPAJAMEHTHOTO aJTOPUTMAa BBIBOJSATCS HOBBIE KIIACCHI
BBINTYKJIBIX (DYHKIIMH JUCKPETHOTO aprymenTa [2, 5-8].

B Hacrosimem paboTe BBEJCHBI HOBBIE KJIACCHI KOOPIMHATHO-BBITYKIIBIX
(DYHKIIMM JUCKPETHOTO apryMeHTa Ha KOOPJIWHATHBIX pemierkax. MccnemoBaHbl
cBolicTBa 3THX (QyHKIWH. Mcxoms W3 ompeneneHust TOro Kiacca, MpeuIoKeH
TPaIUEHTHBIN alTOPUTM MMOKOOPAWHATHOTO MoakeMa. HaiimeHa rapaHTupoBaHHAS
OIIEHKa TOYHOCTH MPEI0KEHHOTO TPAaTUSHTHOTO alTOpUTMa.

O003HayeHnsi U OCHOBHOI pe3yabtart. [lycte H =(H,<) - JWHEHHO

YHOPSIOYCHHOE JTUCKPETHOE MHOXKECTBO (IIEMb), HA KOTOPOM 3aJ]aHO OTHOIICHUE
1 k

mopsitka <. MuoxectBo smementoB X, X,..., X m H, obmagarommx

coiictBom X = X" < x! <. < x = Y, Ha3bIBACTCS IETBI0 MOXAY X U Y. Uucio K

Has3bpIBaCTCS JUIMHOW 1enu. JlmuHa nenu Mexay X u Y o0o3HavaeTcs depes
h(x,y). MuaumaneHbIi dmeMeHT MHOKecTBa H Oymem o6o3Hauats uepes 0.

Bynem Tarke momb3oBathes —oOo3HaueHmem  h(X)=h(0,x). Torma Ha
KOOPJMHATHOM pelieTke
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H"=HxHx..xH={x=(x,..,) 1% e H,1<i <n}
n

3aJlacTCs  OTHOLICHHME TMOpAAKa X<Y <& X <Y;,1<i<n. OueBumno, uTO

MHWHHUMAJIbHBIM DJJICMCHTOM MHOXCCTBA H" ABJIACTCA n-MCprIfI BEKTOpD

0=(0,...,0) . [ist Bcsikoro anmemenTa X, € H depe3 X, Oymem 006o3HauaTh Takoi
snemeHT w3 H, uro B H Her Takoro siementa X, 4ro X, <X <X . Ilycts

PcH". Bynem B JanbHeiillleM CYUTaTh, YTO MHOXKECTBO P oGnamaer
CBOMCTBaMH:

1) |P| <+ o0;

2) 0eP;

3)[0,x]={zeH":0<z=<x}< P mis moboro xeP.

MHOXeCTBO o0Jiamarontue CBOMCTBOM 1)-3) Ha3BIBAIOT MOPSAKOBO-BBITYKION [2,
8]. Beemem cnenmyromue 0003HAYCHUS:

N(X, Y) =X = (X0 X)) < (Vi Ya) = Y0 X < Y30 X # Y5, 1<i<n},
h(x,y) = Zh(xi’yi)i h(Xiiyi)=|{Zi X<z = yi}|_1' 1<is<n,

ieN(x,y)
h(x) = h(0,x),h = h(P) = max{h(0,x): xe P}, r =min{h(x) -1: xe H" \ P},
fes(x,P)={1<i<n:z;(x)e P, xe P},

77 () = (Xg ooy Xig s Xi s Xisg v X ) 1y ={1,2,...,n} h(X;, %) =1

Crnenyst [2, 5, 8], min ¢yskmmu f:H" >R (R - MHOXecTBO
JCHCTBUTE/IBHBIX YHCEN) BBEAEM MOHATHS | - rpajueHTa
AT = (7 (0) — F(),
u (i, j) — rpaguenTa
Ay f(X)=A; (77 (x)-A;f(X),
e 717 (X) = (g Xt X Xiggree Xp):

[ycts p=(0y0 £p), d=(0y,--,0,) €R], THe R - MHOXeECTBO N-MepHBIX
HEOTPHUIATENBHBIX JEHCTBUTENBHBIX BekTOpoB. Yepes R, (H ") - o06o3Haunm
knacc Beex pynkumii f :H" — R, oGnagarommx cBoicTBOM

A T(X)<0, VxeH",vi,jel, ={12,..,n},i# ],

To ects umcna —qy,...,.—Q, ¥ —p,...—pP, SBIAIOTCA COOTBETCTBEHHO

HIDKHUMH W BEPXHMMH TPAHUIAMH JUIS JUATOHAIBHBIX 3JEMEHTOB MATPHIIGI
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, TIPEJICTABJIAIONIEH CO00M MUCKPETHBIN aHAJIOT TeCCHaHa.

N
OTMeTHM, YTO B HENPEPHIBHOM CIy4ae aHAIOTHYHBbIE (QYHKIUH TOAPOOHO

uccnenoBansl U Ha3Bausl (1,Q)-BoruyThIil (cM., Hanpumep, [3]).

Crnenytomasi TeopeMa IO3BOJIICT JaTh HECKOJIbKO JKBUBAJICHTHBIX

onpesienennii kmacca R, (H").
Teopema 1. Cnenyromye yTBep»kIeHNs SKBUBAJICHTHBI:
1) f(x)eR,,(H ");

Zh RWAFO) + YRS f v )+ Y gt vhcy

ieN(x,y) ieN(y, x) ieN(x,y)

- ah(y (s (xv y)) +5 thX..y thy.,.
ieN(y,x) ieN(x,y) |eN (y,x)
¥ ;
EZqimz(yi)—hz( )< N0 ST+ D (xS (xv y)+

i=1 ieN(x,y) ieN(y,x)

Zpl Xuy Z’D' y|’| va +E Z’D' X|1y|

ieN(x,y) ieN(y,x) ieN(x,y)

Zpl yl' ZIOI VXyEHn

|eNyx

Zh Xl'y Af +7 qu Xl’y

ieN(x,y) |eN (x,y)

Y aih(y; O (xvy); +E thX.,y th X )< Fy)-f(0<
ieN(y,x) ieN(x,y) IeN (x,y)

Zh(xilYi)Aif(X)'l'% Zpih(xi:)ﬁ)‘%Zpihz(xiin)aVX:yeHn:X<Y-
ieN(x,y) ieN(x,y) i=1
3mece Xvy(Xay) - oObemuHeHMe —(cedeHume) omeMeHtoB K M Y,  T.e.

xv y =sup{x, Y} x Ay =inf{x, v}, 777 (X) = (X e X gy Xi s Xiogoees X, )0 Xp <X
B ciyuae, korma H" =Z ,Xxvy (XAY) nMeeT KOOpAHHATHI

maX(Xl, yl)l"'! maX(Xn, yn) (min(xll yl)!"'l min(xn ’ yn)) .
Joka3aTenbcTBo. B crmy Teopemsr 1 [8], mmeem

f(9 =900+ > phE(x).
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f(x)=¢<x)+§2qih5<xi).

i1
rie g(x) eRo(H"), —p(x) e Ry(H") [2, 8].
Hanee cnenyet npuMeHHTH TeopeMbl 4 [8] st dynkuuu g(X), — ¢(X) .
Teopema 1 nokaszana.
Teopema 2. Ecim f(X)e®R, (H") - mneyObBaromas dyHkmms, T0

CIIpaBCAJIMBbBI HCPABCHCTBA
A (7 (X)) <A, £(0) = (h(0,X) +1) p; , Vi e fes(z" (X),P), ¥x € P,
A f(X) <A F(0) - (h(0,%) +1)p, +4; , Vi fes(x,P), ¥x e P

Jloka3aTensCTBO TEOpeMBbI 2 BBITEKAET M3 ONpeeNieHus Kiacca (pyHKIUU
n
R,.(H).
PaccmoTrpum 3aady A BBITYKIION THUCKPETHON ONITHUMHU3AIIHN:
3amaua A:
max{ f(x):xePcH"},
rae f(x)eR,,(H"), P~ mopsakoBo-BeimyKI0e MHOXKECTRO.
Jns  pemenus 3amaum A TPEMIOKEH — CICAYIOMNANA — aJITOPHUTM

HOKOOPAMHATHOTO MObEMA.
Anroput™ Gy .

1. Honaraem x° =0=(0,...,0), t=0.

2. Ecmu fes(x',P) =@, To xonen. Muaye nepexoaum 11.3.
3. Ilonaraem

t+1

X :ﬂ-i?t)(xl)i

i(t) =arg m_ax{ G A f(x):i e fes(x', P) }
1 A
1

4. Ilonaraem t < t+1 u nmepexoaum K m.2.

Ilycth yucio maros anropurma G paBHo K . Torma monydeHHOE pelIcHHE
0603Haunm uepes - X =(x16“,...,xr?“)=xk =(X£,.., X¥). D10 pemenne Gymem
Ha3bIBaTh TPAJUEHTHBIM pEIICHHEM (WIM TPAJHEHTHBIM MaKCUMyMOM (QYHKIIUU
f(x)) 3amaun A3 .

JInst OLleHKH KauecTBa TOYHOCTH IpageHTHOro anroputma G4 HCIONIb3yeM
MeToauKy u3 [1-5].

Teopema 3. Eciiu B 3amaue A ¢yukums f(X) HeyObIBaromias, TO s

rapaHTHPOBAHHOW ONEHKH MOTPEIIHOCTH TpajdeHTHoro anroputmMa G .
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CIIPaBEeNTMBO HEPABECHCTBO
FO) - F(x™)
— o <V(hkaqp), )
F(x)—1(0)
rue

(h—k)2

V(h.k,p,q)=B,(h.k,p,q) - Vy(h Ag, p)) 7 -

1 -1 _ q
L[ | 00

-0 pi(s)

=00, Ezq—ﬂi:l,n,

Vo(h,A; ) = hQ(4, ) —%hw(p) ,

Ao =(A o AD), AT = (A T(0)),i=1,...,n.

JlokasatenncTBo. Ilomaras B 11.3 Teopemsl 1 mpu y =X , X=X' , moyuaem

thl,x,Af ——Zp, LX) =), t=01,..k.

|eNxx

Otcroma, y4uThIBas HEpaBEHCTBA

AT (XY shﬂAim f(x'),t=0k, ie fes(x',P),
Piwy Yi
UMEEM

10~ 10+ SO S0 S A
s=0 pl(t) i=1 ql
OTcrona moBTOPSIS MPOLIEAYPHI AaHAJIOTHYHBIE Kak B [1-5], BEIBOAUM

F(X)~ £ (x%) < (B, (hok.p,q) ~D)(F (X') - f(@)—%, @)

k-1 -1 hgQa) = - -
B4(h,k,p,q)=(1 H[ 1—in =200 G

e

U3 npaBoii wactu HepaBeHcTBa 1.3 TeopeMsl | ipu Y =X , X =0, umeem

* * 1 s * *

F) -1 < Y h©x)Af©0) -2 pih(0,x)(h(O, %) -D).
ieN(ZO,x*) 2 ;

Orcrona ¢ yaeTom JieMMEHI 2 [1], umeem
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-t Y h(O,xi*)Aif(O)—%ha)(p)s
ieN(0,x") (3)

Q%) 5 haop) =Vah, 44.p).

Ac=(Af A0, A0 = A £(0),i=1,n.

YuuteBasg (2) B (3) ¢ yderom o0o03Ha4YeHHH, BHIBOAMM OIleHKY (1) u3

TEeopeMsI 3.

232

Teopema 3 nokazana.
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In the work the gradient algorithm is applied to tasks with (p, q) -coordinate and

convex criterion functions. It is received new the guaranteed assessment for the considered
tasks. The assessment found summarizes and develops previously obtained estimating.
Keywords: gradient, convexity, algorithm, errors, lattice.
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