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A BOUNDARY VALUE PROBLEM WITH AN INFINITE INDEX
IN THE HALF-PLANE

The Riemann boundary value problem in the weight space is considered in the upper
half-plane in the mean convergence sense. It is supposed that the weight function has
countable number of zeroes. Under some conditions of distribution of the weight function

zeroes, the normal solvability of the problem in the spaces L/ ( p)(l <p< oo) is proved.

For p =1 it is proved that the homogeneous problem has an infinite number of linearly
independent solutions.

Keywords: Riemann problem, weight space, mean convergence, linearly independent
solutions of the homogeneous problem.
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Lwyinuhp k, np otdwihtu niuyghwubipp ubpnuubph dwpbdwnhywywu dnnbiubpu
Gu: Lpwup npwgpwy Bu hpbug wbuuhyuywu ppwlwuwgdwu wwnpgniejwdp: Uptuw-
wnwupnwd nwunuwuhpynd £ wdpnne gnpdwlhgubp b wqwuun wunwd niubgnn gdwhu
aubipny obdwihu nuyghwubiph wpdwu pwpnnieintup, huswbu twb gdwihtu dubph Ypw
Yhpwnynn gnpdnnnigyniuubiph pwqdnegniup, npnup wwhwwuntd Gu jwjunygjwu W Yonh
thnppwgnyu [hubiint hwunyniegyntup: Swppwywu géwihu dubiph Uywundwdp tpqwd gnpdn-
nniyntuuiph Yhpwndwu dhongny Yupbih £ Gunnigb) thnppwgnyu jwjunygjudp b Yonny
gowjhu aubiph wuybipg pwqguniegniu: Wn pwgunipjwt Gupwpwquniyeniup wjuwhuh géw-

Jhu gutiph hwdwfunuwp £, npng Yanwhte gnpdwyhgutipp Shpnuwghh edtph Ynhuwww-
wmhyubpu Gu:

Unwiugpuyhti pwnbp. otdwihu $niuyghw, gdwihu &, thnppwgnyu wjunyeintu, hnp-
pwgnyu Yohn:

Chduwlwu hwulwgnipyniuubip: Pbptup qdwihu dup U otdwihtu $niuy-
ghwjh uwhdwunwiutipp [1]:

Uwhdwnud 1: 9dwihu &u Ynsgynid & hbnlyw) dniuyghwt’

n
lgo(X1, 0, X)) = Z wiX; — 0,
i=1

npinbn w;-bpp i = 1, ...,n U o-Uu hpwlwu pybp Gu, huy x;-6pp' i = 1, ...,n hn-
thnfuwlwuubp, npnup wpdtipubp Bu punniund E = {0,1} pwqdniegniupg:
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W1, -, Wy RYEPP Ynsynd GU hwdwwwwnmwufuwuwpwp x4, ..., X, thnihnfuw-
Ywuubph Yonwihu gnpdwyhgubp, huly o-u'* otd:

Uwhdwund 2: f(xq, ..., x,) : E™ = E pnywu $niulyghwt Ynsynid k obdw-
Jhu, Gl gnynieiniu niuh wjuwhuh I 5 (x4, ..., X,) géwihtu &l, Gpp jnipwpuwugnip
(aq, ..., ) € E™ hwwph hwdwp ntinh niup hGunlywp.

n
1, & wa-a-—aZO,
flay, ..,an) = r i s

0 hwlwnwl pkupnid:

Ujn nbwpnd wunw Gu, np lg 5 (xq, ..., x,) gdwht UL hpwhwuwgunud k
f(xq, o, x) Pniulyghw, U gpynid | hbnlyw) auny.

Lo (X1, iy X)) = f (g, 0, X)) Yl £ 5 (Xq, o0, X))

Pninp 2tdwiht $niuyghwubiph pwqdnieyntup tpwuwlybup RT-ny:
f(xq, o, xp) 260whu $niuyghwu Ynsynid £ Z-obdwihu, Gpb gnjnuyginiu niup
lgo(X1, ., X)) wdpnne gnpdwlhgutipny U otidny qdwijht &U, npp hpwlwuwg-
unud £ £ (xq, ..., x,) $niuyghw: Z-obdwihu $niuyghwubiph pwqdnieginiup tpwuw-
ytup ZT-ny: [2] wotuwwnwupnid wwwgnigywd E htnlyw| pnpbdp:
febnpbd 1: ZT L RT nwubpp hwdpuyunw Gu:
Glutiing ybpnugjw pbinptidhg, Ynhwwnpybiup dhwju wdpnne gnpdwlhgub-
pny b otidny gdwjhu dubpp:
[3]-ntd ptipqwd Gu hbinlyw| wwpquagnyu sbdwjhu $niulghwutipp.
1. f(X1, w0, Xp) = X1X0 X W1 =Wy = =Wy, = 1,0 =n:
2. f(x1, 0, X)) =X VX VoV X, W =Wy = =0, =1,0=1:
3. flx,x0,%3) = XX, VX301 = Wy =1, w3 =2,0 = 2:
Pintup ng otdwiht $niulghwih ophtiwy’ £ (xy, x;) = x;Dx;:
Uwwgnigbiup, np wju $niuyghwt oGdwihtu sk: Ogunybup hwlwunn Gupwn-
pnupintuhg: Npwbtiugh wju (hup o2Gdwjhtu, wtwp £ gnjniginiu niubuwt wjuwhup
(w1, w,,0) RYLN, Np wnbinh niubuwu hbnlyw| wwjdwuubpp.
w'0+w;0-0<0,
w'0+wy,"1—020,
wi'1+w,"0—02=0,
w1l+wy, 1—0<0:
Wu hwdwlwngp ndnid sntuh: Ghwup hwwuniejwu:
Ywubup, np I, qdwiht dup fuhuwn £ hpwhwuwgund £(xq, ..., x,) 2G0w-
Jhu $niuyghwt, bRl I ,-u hpwhwuwgund £ £ $niuyghw, b I, (ay, ..., a,) # 0
jnipwpwugnip (aq, ..., @y) € E™: Ntw tpwuwlyynud £ hbnlyw) suny’
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ZES,G = f(x1; ---:xn):

Pninp n thnihnfuwwuh otdwipu $niuyghwubph pwgdnieniup upwuwlybup
T™-ny: [2] wouwwnmwupnid wwywgnigwd b hbinlyw| pbnpbdp:

@tnpbd 2: Gpb f € T™, www gnjnienu ntuh wdpnne gnpdwyhgubpny L
2tdny wiuwhuh I 5 qdwiht al, np lg 6 — f:

@bnpbtd 3: Geb f € T", www gnjnieintu nluh wdpnng gnpdwyhgubipny L
2tuny wjuwhuh Iz, géwihu &b, np Iz , = f:

Uwwgnyg: Gupwnpbiup l5 ; (x4, ..., x,) wdpnng gnpdwlhgutipny b okdny
géwihtu dUU ppwlwuwgunw £ f sGdwihu niuyghwt: Wn nbwpnd pninp
(aq, ..., @) € E™ hwjwpubiph hwdwp wnbinh nup'

{ lgo(ay, ..,ay) 20, bplf(ay, .., a,) =1,
lgo(ay, ...,ay) < =1, bpk f(ay, ...,a,) = 0.

TYhuiwnybup g 26-1 (X1, -, X)) gdwiht dup: UYuhwjn £, np updwd qow-

Jhu dup unyuwbu hpwywuwgund t f niuyghwu, b pninp (ay, ..., a,) € E™ hw-
Jupubiph hwdwp wbnh nwp'

{ lﬁ,ZU—l(ali B an) =1, bpbf(al, . an) =1,
bz 26-1(@1s o @) < =1, bpl f(ay, ..., @y) = 0

Lhnlwpuwn' 15 251 GdWIhu Gup fuhuwn £ hpwhwuwgund £ $niulghw:
Ptptup Gpynt thnpnfuwywuh otdwihtu $niuyghwubiph ophuwlubp, npnup
Yogunwagnndtiup hwnmwagquyniy:
1,2 2x,—3>0 1,2 2x,—1>0
filauxz) = X%, = {0,22 J+r zﬁi -3 Z o fo(xux2) =31 VX, = {0, chci i 22 -1 Z 0
Wunthbun wofuwwnwupnd Ynphwnwplybup dhwju wjuwyhuh wdpnne gnpdw-
Yhgutipny L 2tidny gdwjhtu &dukip, npnup fuhun Bu hpwlwuwgunid stdwihu $niuy-
ghwubipp:
Yhuwwnpybup gdwhu dubph pwpnniejwu hbnlyw| swbnp.
L(lgo) = max(loyl, .., lon]), u(lz,6) = Tiglw;l:
Wdd nhunwpytup f 26dwihtu dniuyghwiht hwdwwywwnwufuwt pwpnnie-
it sunpbipp’ L(fF) = min L(Ige), w(f) = min_pu(lso):

L(f)-p Yutjwubup f $niuyghwsh jwyunyegniu, huly u(f)-p" Yzhn:

@6 9dwihu aup Ywujwubup f 2Gdwihu Sniuyghwih hwdwn thnppwgnyu
[wjunyejwdp (Yonny) gdwihu &b, Geb f $niuyghwt fupun hpwlywuwgunn pnnp
gdwjhu aubiph dbig I ,-U niuh thnppwgnyl jwjunigyniu (Y2hn):
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frXas e, Xp) = f (X, ooe, Xp) Sitiighwits Yngynud £ f-h Gipluyh Sniuyghu:

Ptptup hGwWw| ebnpbdubpp, npnup pny| Gu wwjhu unbndtb] hnppw-
gnyu jwjuntentu (Yohn) niubignn gdwjhu dubin:

fdinptd 4: Gpbt [;,-U thnppwgnyu wjuneyudp (Yonnd) gqdwihu &bk
f otdwihu $niuyghwih hwdwp, wwyw f*-p oGdwihu £, L 15.2?:10)1'—0 -U upw hw-
dwp thnppwgnyt jwjuntejwdp (Yonny) géwihu &l k:

Uwwgnyg: Hgnp impjwd b £ € T obdwihu $niuyghw.

n

1,2 WwixX;i — 0 >0
i=1
n

O,Z WwixX; — 0 <0
i=1

Oguytny htwnlyw| wwpgq wnusnieiniuhg' X, = 1 — x;, Junwuwup.
LY w(1-x)—0>0

0, Yz wi(1—x)—0<0’

LY wx — Qe w;— o) < 0

0, XL wix; — Bty w; —0) >0
Uugubny tpywyh $niuyghwih’ unwunwd Gup.

_ LY wx; —Qr,w;—0)>0
f(xl,...,xn)={ = = :

f(xg, e, xp) =

F - = |

bnbwpwn' f(q, .., %) = {

Wuwhuny' lgyn o, g = f*: (tinpbit wuwgnigytg:

Chunbwup 1: Geb f —p otdwhu $dnuyghw b, www L(f) =L(f*), L
u(f) = u(f:

Uwuwgnyg: Cuwnn pbnpbd 4-h' f L f* $niulghwubph dinppwgnyu jwyune-
pjwlip U Yonny qdwjhu dubph Yonwihtu gnpdwyhgubpp hwjwuwp Gu: <Gnlw-
pwp' L(f) = L), bpu(f) = pu(f™):

@tinpkid 5: Gpb I5, -u f € T™ $niuiyghwih hwdwp thnppwgnyu jwyunie-
judp (Yonny) gdwihu s b, b (&) = 0 npuk @ € E™-h hwdwp (wjuhupu f-p uny-
uwpwp dby k), wwyw wu £ e T dniuyghwih hwdwp, np f'(xq, ..., X5, 0) =
=f(x, X)) W (g, o, ap, 1) =1 wju @ = (@y, ..., @p)-h hwdwp, np £(&) =0,
thnppwgnyt  (wjuniejwdp  (Yonnd) qdwihu  &u  Yihup laﬂnﬂ—‘u, npwbin
W = (W1, ey W, 0'nt1): Wunbin o; —kppi=T,n npngynud G 5.6, QOWjhu

&lhg, huy’
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n n

’ — 2 — Z , = Z i+ 1
et = B 2, 0+ B, 2, e = g, ek
1

i

a;=1 a;

Uwwgnyg: tgnip f € T™ b f(@) = 0: dbpgubup f' € T™*1 stidwyhtu $niuy-
ghwu, npp pwjwpwpnud b pbnpbdh wwjdwuubpp: depinstup £/ $niuyghwt’

puwnn xn+1'h'
f1Gn, ey Xng1) = T f1 (1, o) Xy OOVt f1 (1, 0, 2, 1):

(¢tinpbdh wwjdwuubphg htwnlnd £, np'

[, e Xn1) = Zpga f (1, o0, X)) Vd f1 (X1, o, 2, 1) M
Bupwnpbup lﬁ.anﬂ gdwiht &lp, npuntin @' = (W', ...\ W, Og1), PPWLYW-
uwgund £ £ niuyghw:
Nwbup'

1, :H-llw iXi — Opg1 >0,

0,3 @'ix; — 0y <O

[, s Xpg1) = {

Gpb x,+1 = 0, www niubup’

LY X —0pe1 >0
0,251 @'iX; = Opyp <O

Lwuh np Iz4,-U thnppwgnyu jwjunipjwdp b Yonny qdwiht au £ f dniuy-

ghwh hwdwp, www o;=w;i=1n, L jnpupwugnp wjuwyhuh @ =
(a1, .., p)-h hwdwp, np f(&) =0, 0p41 = X'i=q w; + 1 Lwuh np wyu wuhw-

a;=1

£ 0) = f 1, e ) = |

Jwuwpnuip wnbnh niup pninp wyu @-bph hwdwp, np £(@) = 0, wyw'

Un+1=f(aXZLlw+1 3)

Ujnw Ynndhg, bpb f(&) = 0, L unyu @-h hwdwp f'(@,1) = 1, www

27%=1 w; + a’,n+1 On+1 >0 = ‘U n+1 = On+1 +1- Zl 1 Wi- (4)
a;i=1 a;i=1
Ujuwhundy, (3)-hg Yuinwuwup
wn+1 X211w+2 211(‘)1 (5)
f( )=0 a;=1 ai=1
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Wu wuhwywuwpnwp wbnh nwh pninp wju @-bph hwdwp, np £(@) = 0,
wjuhupl
wnp1 = fpax Ez;llwi +2- min Ez;llwi: (6)
([tnpbtdu wwwgnigytig:
TYhunnnnipyniu:
Builih £ (g, ey X, 0) = F Xy, e, Xn), WUW Opyg < By @; Wil @

a;=1
Gph hwdwn, npwntin f(@) = 1:

Ogqwnwagnpdtiup wju plnpbdp pnywu dniulghwubph npn2 hwenpnuywunt-
pjwu W Upwug hwdwwwuwwufuwy thnppwgnyt (wjunyjudp b Yonnd qdwihu
aubpp Ywnnigdwu hwdwn:

Ulubiup bty thnthnfuwwuh pnywt $niuyghwihg:

filxy) = x; = {&,22;611_ 11 :g

Wuhupu [, 1 = f1,w; = 2,01 = 1. Nhubup f;(0) = 0:

hgnip f>(x,x5) = X2 f1(x1)Vxafo(x1, 1) b £,(0,1) = 1 Un nbwpnud,
pwuh np @ = (@), npnbin f;(a1) = 0 dhwju gpnulwu Yennd, www (3) L (6)
pwuwdlbphg Yunmwuwup w, = 2,0, = 1: Lwwbup, np £, niuyghwih uwhdw-
unwihg nbup £,(1,x,) = 1, wyuhupu f,(xq, x3) = x1 V x5: Swpniuwlybng udw-
twwhy' Yuunwuwup nhgniuyghwubph  hwonpnwwunggnia® £, (x4, ..., x,) =
=x; VX3 V..V xy,, npnug hwdwp thnppwgnyt wjunygjudp b Yonny gdwjhu dubipu
niubt htnlyw| wbupp' I 4, npubin @ = (2, ...,2):

Yhuwwnybup fi 26Uwihtu $niuyghwubiph hwonpnwywunyejwu dGY wy| opp-
Uwy, npnup unwgynwd Gu Yybpnugjwy plinpbidny:

TYhuwnpybup f; (x1) = 21 Pniuyghwt: huswbiu nbuwup uwfunpn ophtwynid,
Iy = fi: <Gnn nhnwpltup g, (%, x2) = % f1 (1) VX292 (%1, 1) U (1, x5) =
= g5(x1, x5) 2Gdwjhu $niuyghwubipp: Lwwbup, np g, (@) = 0 dhwju @ = (0,0)
hwjwph nbwpnd: <Gnbwpwnp' pun pbnpbd 5-h' g,-hu hwdwwwwnwufuwu
gdwjhu dup hwdwp w, =2,0', =1, huy pun pbnptd 4-n° fo-h hwdwp'
Wy =wy; =200y =Y wy — 0’y =3: Wuhlpl 3 = fo:

Labup, np £3(0,0) = f,(1,0) = f>(0,1) = 0:

Uunthtinb nhnnwplbup g (xg, X2, x3) = X3/, (X1, x2)Vx393 (1, %2, 1) 26-
dwjhtu $niuyghw: g;-phu hwdwwwwnwufuwu gdwihu duh wnweohu Gpynt gnpdw-
Uhgubpp 2 Gu, huy puwn pbnpbd 5-h' w3 = 4,060’3 = 3: Uugubny f3 bplwyh
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$niuyghwyht' upw gnpdwyhgubipp Yunwuwup 2,2,4 W o3 = Y3 w, — '3 = 5:
Wuhtpt 5 4,5 = fa:

Swpniuwybiny Wwuwwhw' Gl hwjnuh b fi (xq, ..., x;) 260wihu $niuy-
ghwu, Yunnignid Gup fi41 niulghwu hbnlyw) auny’

Jrer1(X1s oo, X1) = X1 fre (X, oo, X VX1 G141 (X1 oo, X D U freir = Graa:

Cun npnu, gier $nitlghugh hwiwn' wes = KL 0 +2 W 0”4 =

=Yk w; + 1, pul fis1-h hwdwp (pwuh np f; (1, ...,1,0) = 0).

~———
k-1

W1 = 2t @ + 2 W Opyq = g + Wpyq — 1t (7)

TYhwwpybup (7) hwonpnwlwunieiniup: Lowuwybup 2F, = 2,
2F, =Y w; + 2, bpp n > 1: Wn nbwpnd oy = 2F,q — 2F;: <tnlw-
pwn' (7)-h wnwohu hwywuwpneniup Ypunniup hbnbyw) nbupp'

2Fi41 = 2F = 2Fq, Yl Fiyqy = Fe + Feq, Fo = F; = 1 (8)

(8) hwonpnuwwunipniup Shpnuwshh pYwiht hwonpnwywunig)nwut £ [4]:

Cun npnud, o = 2Fy 41 — 2F, + 2F — 2F_1 — 1 = 2F, — 1:

Wuwhuny, {fi}r=1 $niuyghwubph hwdwp hwdwwwwnwufuwu thnppwgnyu
lwjunejwdp  (Yonny) qéwyhu Gubpu niubu  hbwnljw] wnbupp’ lg4,, npuntin
® = (2Fy, 2F,, ....2F_1) Loy = 2F, — 1:

Llwwbup, np f, dniulghwih jwyunieiniup W Yohnp wpunwhwjnynid Gu
htnlywy 8und’ L(fy,) = 2Fn_y, i(f) = 2 510 Fy = 2Py — 20

Lhwnbwup 2: Qnjnipiniu nlup fi, f, -, fuo - Wiuwhup 26dwihu $niuyghw-
ubiph hwonpnwlywunyeyni, np f;-U i thinthnfuww k, b n - oo nbwpnid nbinh niup’
1+V5

5

201 2 n+2
L(fn)"’%, ll(fn)"’qu -2, nnmhqu =
Uwuwgnyg: <wyinuh k [4], np Shpnuwshp pytipp ubipywjwgynd Gu hbunl-

Jw| pwuwslny' E, = %((Hzﬁ)nﬂ - (l_z—ﬁ)nH):

n
Cwayh wnubiny, np n = oo nbwpnid (1_2—\/5) -U &gqwinud k qpngh, unwunwd

Gup L(f,) = 2Fn_1~%: Epypnnn quwhwwnwlwup unwgynid £ hwdwudwu:
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H.B. BAJAJISIH
IHOPOI'OBBIE @ YHKIINHU

W3BecTHO, YTO TOPOTOBBIE (DYHKIUH TPEACTABISIIOT COO0H MaTeMaTHIeCKHE MOJEIH
HelipoHoB. OHU TIPEJICTABISIFOT UHTEPEC B CBSI3M C MPOCTOTOM MX TEXHUYECKOH pean3aryu.
B pabore uccnemyercst ClIOXKHOCTD 33/1aHHsI TOPOTOBBIX (PYHKINIT anreOpsbl JIOTUKH JINHEH-
HBIMH (OpMaMH C [EJOYHUCICHHBIMU KO3()(UIMEHTaMH ¥ CBOOOJHBIM YieHOM. Tarke
n3ydaeTcs psAl BO3ACHCTBHNA Ha JHHEHHBIE (DOPMBI, KOTOPBIE COXPAHSIIOT HAMMEHBIIYIO
MUpPUHY U Bec. Mcronb3ys 3TH onepanuy HaJl 3JIeMeHTapHbIMH JTMHEHHBIMU (hopMaMu, Mo-
JKEM TIOCTPOUTH OECKOHEUHBIH HabOp THHEWHBIX (HOpM ¢ HAUMEHBIICH MUPHHON U BECOM.
[TomMHOXKECTBOM ATOH COBOKYITHOCTH SBIISICTCS HAOOp IMHEHHBIX (OpPM, BECOBBIE KO-
IIUEHTHI KOTOPBIX SABILFOTCS yrciaaMu PuOoHaTIn.

Knrwouegvie cnoea: noporoBast QyHKIHs, TUHEHHas GopMa, HaUMEHbIIAs IIUPHHA,
HaMMEHBIIN Bec.

N.V. BADALYAN
THRESHOLD FUNCTIONS

It is well known, that threshold functions are mathematical models of neurons. They
are of interest due to the simplicity of their technical implementation. The work studies the
complexity of setting threshold functions of algebra logic by linear forms with integer
coefficients and a free member. A number of effects on linear shapes that retain the
smallest width and weight are also investigated. By using these operations on elementary
linear forms, we can construct an infinite set of linear forms with the smallest width and
weight. A subset of this set is a set of linear forms whose weights are Fibonacci numbers.

Keywords: threshold function, linear shape, smallest width, smallest weight.
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