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KpaeBbIe 3a1a9Y1 C MaKCNMaJIbHBIM peHJeHI/IeM
JI.A .Jlenun

Awnnoranug. /[ns nuddepeninuajibHoro ypaBHeHUsT BTOPOTO MOPsIIKa HAWIEHbBI JIBYX-
TOUYedHbIe KPaeBble 33]a9l ¢ MAaKCUMAJTbHBIM pellleHneM Ipu ycaoBugx 1-B.

VIIK 517.927

Paccmotpum KpaeByio 3amavqy

v = f(tvxv xl)u (1)
Hy(x(a), x(b), 2'(a), (b)) = h1,  Ha(z(a),2(b),2'(a), (b)) = ho, (2)
a<z<pg U, (3)

rne [ € Car([a,b] x R®, R), Hi,H, € C(R* R), o — mmxnsasa byuxuus, 3 — Bepxuss
dbyukuus, U — noaMuOKecTBO MHOXKecTBa, yejosuit: 1. a(a) = ((a), 2. o/(a) < F'(a), 3.
o (a) = f(a), 4. o/(a) > ['(a), 5. a(b) = B(b), 6. o/(b) < #'(b), 7. &/(b) = (' (b), 8. &/(b) >
B(b), 9. (Va,y € S([a, 0], R))(z < y Aa'(a) <y'(a) = 2'(b) < /(D)) Az <yAa(b) =
y'(b) = 2'(a) > y/(a))), A. a € S([a,b],R), B. 5 € S([a,b], R), S([a,b], R) — muOxKecTBO
pemrennii © ypasaenusi (1), yuosierBopsiiomux HepasencTBam o < x < (. B pab6ore [1]
HaiiJeHbl TEOPEMBI CYIIECTBOBaHUsT 0000IEHHOTO pereHnst Kpaesoii 3agaqn (1)-(3), ecom
H, n Hy npunajjiezkat KJaccam MOHOTOHHOCTH. A B pabote 2| nyis yeoBuii 1-8 Haiiienb
TEOPEeMbI CYIIECTBOBAHKS MAKCHMAJIBHOTO OGOGIIEHHOrO pelrenus Kpaesoii 3amaum (1)-
(3) B TepMuHAX KIaccoB MOHOTOHHOCTH. B paborax [3]-[4] mokazano, uro apyrux teopem
TaKoro Tuna Het. Hamnra neb — HAfiTH T€OPeMbl CyHIeCTBOBAHUS MAKCUMAIBHOTO PEIIeHUsT
kpaepoii 3amaqn (1)-(3) mas yeaosuit 1-B. ITpu arom Oyem mob30BaThest TeOpeMaMu 1
obo3HaveHusAME PAOOTHI [1].

Oka3zaJjioch, 9TO B COOTBETCTBYIOMIEH MOCTAaHOBKE UMeeTcs Bcero 235 Teopem. M3 Hux
CTeYIOT BCce ocTambHbIe. Vcmombp30BaB cHMMETpHIO, U3 235 TeopeM yIaJ0Ch TOJIYIATh 85
MOPOKAAIOIUX TeopeM. UTo0bI MOKa3aTh, YTO HU OJHA TEOPEMa He MPOIYIIEHA, HYKHO
IOCTPOUTH COOTBETCTBYIOIINE MOPOYKAA0NINE TpuMephl. Takue npuMepst Oy Iy T NocTpoe-
HBI B JIpyroii padore.
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KopoTkasa 3ammuchk Teopem

Omnpenenenne 1. ®yuxkuna H € C(R?, R) umeer T MOHOTOHHOCTH (071,09, 03, 04),
rne o; € {0,—,+,1}, i = 1,2,3,4, ecoiu mpu 0; = 0 dyukuusa H He 3aBUCHT OT i-T0O
apryMeHnTa, nmpu o; = — GyHKIusg H He Bo3pacTaeT Mo i-My apryMeHTy, NpH 0; = +
dyukiusa H He yObiBaeT 1o i-My apryMentry, a upu o; = 1 Ha i-it aprymenr dpyukiun [
yCJI0BuS He HakaaabBaioTcs. Kinace monorounocru M (oy, 09, 03, 04) cocronut 3 dbyHKImii,
UMEIOIIUX THII MOHOTOHHOCTH (071, 09, 03, 04).

Jlasiee OymeM mpenosiaraTh, 9To 3aja4a JIupuxiie

2" = f(t,x,2'), z(a)=A, xz(b)=B, a<z<pb

UMeeT pellenne Mpu JIIObIX HuKHeill hyHKImn oy, Bepxueit pyuakmun B, o < ap < F; <
B, A € |a1(a),i(a)], B € [a1(D),B1(b)] m mHOXKecTBO 3THX perennii KomnakTHO. [Tpn
3TOM IPEeNOJIOKEHNN pPelleHrs TeopeM, KOTOpble OY/IyT pacCMaTpPUBATHCS, CYIIECTBYIOT.
Teopemy

Tn. Jas mobwx Hy € M(oq1,09,03,04), Hy € M(0s,06,07,08), hy € [Hio, H15] u
hy € [Hoa, Hy3] us Hiaw < Hif3, Haao < Hyf u yeaosutd U caedyem cyuecmesosarue
pewenus kpaesot zadauu (1) - (3).

KOPOTKO Oy/IeM 3alHiChIBaTh TaK

Tn.o1090304.05060708.U1 U UzUsUs UgUrUIUgUAUBUCUD, (4)

rjie m — HOMEP TEeOPEeMbl, U; = I, €CJIu i-e ycjoBue BxoguT B U, u u; nMycTO B IPOTUBHOM
ciaydae. Cummerpun, KOTOPbIe UCIOIH30BAIUCH IS TOJIYYeHUsT MTOPOKIAIOIIAX TEOPeM,
caenytormme. Ecim nomensite Hy u Hy Mectamu, To Teopema (4) mepexognT B Teopemy

TnH.o5060708.01090304.U1UaU3UsUsUGUTUSUGUAUBUCUD -

Bamena B ypasuenun (1) HesaBucumoii nepemenuoit t wa —t nepesogur teopemy (4) B
TeopeMy
Tnt.o901040%5.06050507.UsUglyUgly UsUz UgUgU AUBUCUD,

rne I’=1,+' =—, = =+, 0/ = 0. Tenepb npupesemM CIUCOK MOPOKJAOUIMX TEOPEM
TMg0l. 1 0. 10+
TMg02. 11— 1.1 —— 0.1
TMg03. —— 0. 0.2
TMg04. -10+.-0+0.3
TMg05. —— 0. 0.3
TMg06. ——0.-0+0.3
TMg07. ~0+0.-0+0.3
TMg08. -10+.-0+0.4
TMg09. ——0.-0+0.4
TMg10. -0+0.-0+0.4
TMgll. 111+4.1-10.13
TMgl2. 1111.1111.14
TMgl3. 11- +.11- +.15
TMgl4. 1 +.10-.16
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. 1-0-.1-0-.16
R St o
1= +.1-0-17

. 1-0-.1-0-.17
1-—+1-— +.18
1111.1111.23
1111.1111.24

C1111.1111.34
. —0+0.0-0-.36
. —0+0.0-0-.37
. —0+0.0-0-.46
11141114135
1-1+4.1-1-.136
1-1-1-1-.136
114114137
C1-14+.1-1-137
. 1-1-1-1-137
1-14.1-14.138
1111.1111.1357
.= +++=—-0.39
.~ +++.-0+0.39
. =049
.~ +++.-0+0.49
. 1--1.1---.169
L 1--1.1--1.179
.———0.0---.269
. 0——-0---.269
.———0.0-—-.279
. 0-——0---279
.———0.0-—-.369
. —0++.0-—-.369
. 0——-0---.369
.——0.0-—-379
. 0++.-0++.379
. —0++.0-—-379
. —0++.0-——469
. 1-11.1-1-.1369
. 1-11.1-11.1379
.——10.--10.3B
.~ +0-—+04B
.~ +0-—04B
.1-——+.1-—16B
. 1-—1-—-16B
.1--1.1--1.17B
———————— .26B
ffffff 0+.26B
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TMg61. ——-1.——-1.27B
TMg62. —— —+.——+.28B
TMg63. ——1-.——1-.36B

TMg65. —~11.--11.37B
TMg66. —— + —.—— + —.46B
TMg67. 1-11.1-11.137B
TMg68. ~14+.——0.39B
TMg69. ~14-+.-0+0.39B
TMg70. —1++.———0.49B
TMg71. ~14+-+.-0+0.49B
TMg72. —— + +.————.369B
TMg73. —— + +.————.469B
TMg74. 1-———1++.9AB
TMg75. 1111.1-——.19AB

TMg79. ——1-——1-.39AB
TMg80. 1111.1-1-.139AB
TMg81. 1111.1111.159AB
TMg82. 1111.1-11.179AB
TMg83. 1111.1111.189AB
TMg84. 1111.1111.279AB
TMg85. 1111.1111.289AB

CYIJ_IGCTBOBaHI/Ie MAaKCHUMAaJIBHOTO penieHmns«d

Teopema 1. /Iia reopem TMg01-TMg85 cyiiecTByer MakcuMaJibHOE pPeIIeHUE.

JoxkazaresnbcTBo. Teopembr TMgl2, TMg20 - TMg22 nw TMg83 - TMg85 Texnnuec-
kue. VIx yciouga nporuBopeunsl. Teopembr TMgO01-TMgll, TMgl3-TMgl9 u TMg23—
TMg33 nokazaubl B padore [2|. Ocranocsh qokazars Teopembl TMg34-TMg82. 3amerum,
qyto Jus Teopem TMgd3 — TMgd4, TMgb7 — TMgd9, TMgbl — TMg63, TMg65 — TMgb67,
TMg77, TMg79 u TMg81 dyuknust 3 sBisieTcst MaKCUMaJbHBIM perrenneM. MHOKecTBO
pemenuit Kpaesoit 3agaqan (1)-(3) oboznaunm uepe3 SH. JIns JoKa3aTe bCTBA CYIIECTBO-
BaHUS MAaKCHMAJIBHOTO peleHns Kpaeoil 3aqadn (1)-(3) mocTaTodno mokasarhb, 9T0 s
mobbix x,y € SH cymecrByer z € SH rtakoe, uto z > s = max{z,y}. [eiicrBurenn-
HO, ecu SH cOCTOUT M3 KOHEYHOTO UHC/Ia PENIeHH, TO CYIIEeCTBOBAHIE MAaKCHMAIBLHOTO
pemenusi oueBuaHo. [lycts SH cocrout m3 GeckoHedHOro 4ucia pereHuii. Obo3HaUNM
aepes r;, ¢ = 1,2,... paumoHaJbHBIE TOUYKM mHTEpBata |a,b] m uwepes x; € SH rakue
pemrenust, 410 x;(r;) = max{xz(r;) : * € SH}. Oupenenum mocaeI0BaTeNbHOCTD 2;, @ =
1,2, ... ciepyromum obpasoM: z; =z u z; € SH, i = 2,3, ... takue, 9r0 2; > max{z;_1, T;}.
dcuo, uro lim; o2, = 2 € SH u z -—— MakcuMmajbHOe pelieHue Kpaesoit 3amaun (1)-
(3). Be3 orpanudenust obmnocru Oygaem cunrarb, uro x(a) > y(a) u 2’'(a) > y'(a) upu
z(a) = y(a). Obo3nauum depe3 u pemnienue 3ajga4qu lupuxie

u' = f(t,u,u’), wu(a)=z(a), wub)=max{z(b),yd)}, s<u<p.
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Pacemorpum ciydaii, korga BuimosHsercs yceaosue 9. Ecmu x(a) > y(a) u x(b) >
y(b) wmu x(a) = y(a) wmm z(b) = y(b), o u € SH u ero MOKHO B3iThb B KauecTBe
z. Caenosaresbio, Teopembl TMg38-TMg39, TMg51-TMgb2, TMg75, TMg80, TMg82
JOKa3aHbl, 1 MOYKHO PACCMATPUBATH TOJIBKO caydail z(a) > y(a) u x(b) < y(b). 3amernm,
aro u3 yeaosust 9 caeayer z'(a) < v'(a) < y'(a) u /() < v/(b) < y/(b). Pacemorpum
TeOpeMy

TMg35. —+++.-0+0.39. Uz Hyu > Hix = hy, Hiu < Hyy = hy, Hou > Hyx = hy u
Hyu < Hyy = hy cnenyer Hiu = hy u Hou = hy. Cnegosarenbro, u € SH u Teopema
TMg35 nokazana. Anajgorn4ano gokaseiBatorcs Teopembl TMg37, TMgdl, TMg43, TMgdb—
TMg46 u TMg48-TMg50. PaccmoTpum TeopeMbl

TMg34. — +++.——-0.39, TMg36. — ++-+.——— 0.49. Iz Hyu > Hix = hy, Hiu <
Hyy = hy u Hyu < Hox = hy cnenyer Hiu = hy u Hou < hy. Ecom v/(a) > ('(a), 10
CYIIECTBOBAHUE Z CJIEJYET U3 TEOPEMbI

Th07. -14+.—-10.4. Ecim 2/(a) < §'(a), To u3 hy < Hy8 < Hyu cuenyer Hou = ho.
Caenosarenbuo, u € SH.

Paccmorpum Teopemsr TMg40. ——-0.0——-.269, TMg42. ——-0.0-—-.279, TMg44. ——
—0.0-—-.369, TMg47. ———0.0-——379. U3z Hyu < Hyx = hy, Hyu < Hox = hy mw Hou >
Hyy = hy cnenyer Hiu < hy w Hyu = hy. Ecim u/(a) > ('(a), o cymecrBoBanue z
cneayer u3 Hy3 = hy m Teopembr

TbO7THD. ——10.+1-—4D. Eciu v/(a) < ('(a), To uz hy < H8 < Hyu crenyer Hyu =
hy. CnemoBarenbho, u € SH. Paccmorpum Teopemy

TMg55. —+0.———0.4B. Bamernum, uro H,13 = hy. Eciu Hs8 = ho, TO [ — MaKCHMATb-
noe pemenne. [lycrs Hy3 > hy. Torpa 2'(a) > §'(a), y'(a) > '(a), His < hy u Hys < ha.
U3 Teopembr

Thb07. ~14++.—-10.4 crenyer cymecTBoBanue z. Paccmorpum Teopemy

TMg56. 1-—+.1-——.16B. 3amernm, uro Hyf3 = ho. Eciimw H18 = hy, To [ — Makcu-
manbHoe perenne. [Tycrs Hi13 > hy. Torma 2/(b) < ['(b), y'(b) < B'(b), His < hy u
Hys < hy. VI3 Teopembr

Tb10. 1--1.1-——.16 cieayer cymecTBoBanue 2. PaccMoTpum TeopeMbr

TMg60. ————.——-0+.26B, TMg64. ————.—-0+.36B. 3amerum, uro Hi = h;. Ecim
HypB = hs, To B — makcumasbhoe perienune. [lycrs Hof3 > hy. Torma 2/(b) < ['(b) m
y'(b) < #'(b). Ecim 2(b) > y(b) wmu 2'(b) < 3/ (b), 0 His < hy, Hys < hs u cymecTBoBanme
Z CJIeJLyeT U3 TeOpeMbl

Tb07t. 1-———-01.6. Ecain x(b) < y(b) u 2'(b) > y/(b), T0o 0603HAUNM Uepe3 v penieHne
KpaeBo#l 3ajlaun

o = f(t0,0), vl =ala), Vb)=2'(}), s<v<f,

KOTOpOE CYIIECTBYET 110 Teopeme

Tb02. 1--0.-10+. Torma Hiv < Hyx = hy, Hyv < Hyx = hy m 2z cymecTByer 1o
teopeMe Tb07t. PaccMoTpum Teopembr

TMg68. —1++.——-0.39B,

TMg70. -1++.——-0.49B. U3 Hyu < Hyy = hy, Hyu < Hyx = hy 1 TeopeMbl

Tb26H. ~1++.1-—-—9AB cienyer cymecrsoBanue z. Paccmorpum Teopembr

TMg69. ~1++.-0+0.39B,

TMg71 —1+-+.-0+0.49B. I3 Hlu S Hly = hl, HQU Z HQ(E = hg, HQU S Hgy = hg u
TeOpPEeMBbI
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Th26HD. —1+-+.1+++.9ABD cieayer cymecrBoBanue z. PaccMOTpiM TeopeMbl

TMg72. ——++.———-.369B,

TMg73. ——++.————.469B. U3 Hyu < Hyy = hy, Hou < Hyx = hy u Teopembr

Tb26H. —1++.1-——9AB caenyer cymecrBoBanue z. Paccmorpum Teopemy

TMg74. 1-———1++.9AB. Uz Hyu < Hix = hy, Hou < Hyy = hy u TeopeMbl

Th26. 1-———1++.9AB crenyer cymectBoBanue 2. PaccMoTpuMm Teopembr

TMg76. 1-——-.0- ——.29AB,

TMg78 1-——0-—--39AB. U3 hg Z HQOZ Z Hgﬁ 2 hg, Hlu S Hll' = hl, HQ’LL S
Hyx = hyn Hyu > Hoy = hy citenyer Hoao = Ho 3, Hiu < hy w Hyu = hy. CymecTBoBanme
Z CJeIyeT U3 TeOPeMbl

Th26D. 1-——.+1--9ABD.
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