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1. Tlycrb mjist HATYPAJBHOTO N YUCJIO T, — KOPEHb ypaBHeHUs T = tgx u3
npomexxyTtka (mn, w(n + 1)). Jokasars, uro
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Pemenwne. Ilycrs y, = x, —7n — 5. Jlerko sugers, uto y, < 0 u y, — 0.
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2. Ilyctb ey,e9,...,e, u €],€5, ... el — nBa Gasuca B R". Jlokasarb, 4T0
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moboro k= 1,2,...,1 BEKTOPEL € , €] , ..., € , €11, Cht2, - - .,y 00PA3yIOT HasHC.
Pemenne.  Ilycts cpenm €}, ¢€h, ... €, BoiOpano k < m Takux pa3InIHBIX
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3. Ilycrs Bi(a) — 3aMKHYTBIN equHUYHBIN eBKIUIOB map B R” ¢ meHTpom B
rouke a € R”. [nsa muoxecrea A C R" onpemenM MHOXKECTBO

f(A) = (] Bila).
acA

okazaTh, 9T0 HemycToe MHOXKECTBO A eCTh nepeceyenne 3aMKHY ThIX €INHUIHBIX
IapoB Torya u ToJbko Torga, korga A = f(f(A)).



Pemenne. Ecau A = f(f(A)), To oueBunno A ectb nepecedenue 3aMKHY ThIX
eIMHUIHBIX ITAPOB.

IIycts A ectb Takoe MHOXKeCTBO, 110 f(A) #£ (.

[Tokaxkewm, aro A C f(f(A)). Ilycrb a € A. Torma f(A) = () Bi(z) C Bi(a).
z€A

Orewna J(f(A) = MBS (1 ()= {a. Mraw, 4.C J(74))
zef(A z€B1(a)
[TycTb mHOX)KeECTBO A eCTb HEIIYCTOe IIepecedyeHne e JMHUYHbIX 3aMKHY ThIX I11apOB,

T.e. JJs HEKOTOporo MHoxkectBa B Bomomneno A = f(B). Ilo mokasamroMy
f(A) = f(f(B)) D B, otxyna f(f(A4)) C f(B) =

4. Jlanbr Henpepbisable Gyrkmn f, g: [0, 1] — [0, 1], npuaem ussectHo, ato f
cTporo Bo3pacraer. [lokaxkuTe, 9T0

/ f dx<47ﬂm+gu»m.

Pemenmne. Ilycre ¢ = max,c)(f(z) — ). Torma

/O(f(g(ai‘)) —g(z))dx < /01 cdr = c.

1
CrepoBaresbHo, IOCTATOYHO HOKaszaTh, uro ¢ < [i f(x)dz. Ecm ¢ < 0, To
9TO HepaBeHCTBO oueBuIHO. Ilycrh ¢ > 0, u f(xg) — 9 = ¢. Torma 0 < zp =
f(zg) —c < 1—c. Torma

/f d:L‘>/f dx>/fx0 Ydx = (1 — o) (o + ¢).

Ocramock 3ameTuth, ato (1—120)(x0+¢) = c+ag(l1—c—x0) > cupn 0 < xy < 1—c.

5. [Tycts f : [0,1] — R — nenpepsiBrag dyukius. JJokazars, 9to Haligercs
nogmuoxkecTBo X C [0, 1] MomHOCTH KOHTHHY M, HA KOTOPOM (DYHKIMs f MOHOTOH-
HA.

Pemenne. Ilycrb mHaiiayrcs takue Touku a,b € [0,1], ato a < b u f(a) <
f(b). Ecnm sro me Tak, To mis j0bbix Todek a,b € [0,1], a < b, BBIIOIHEHO
f(a) > f(b) n Tpebyemoe mokazaHo.

Mg kaxgoro ¢ € [f(a), f(b)] onpenemum x. = sup{x € [a,b] | f(x) = c}. B
cuty HenpepbiBHOCTH f mosiydaeM, uto f(z.) = ¢ u u3 ¢; < Cy CHEAYET Ty, < T¢,
u f(z.,) =c <c = f(z.). o mocrpoenuto {z. | ¢ € [f(a), f(b)]} — uckombrii
KOHTUHY M.

6. a) 3amkHyTOe orpanmdyenHoe MHOkecTBo A C R? obamaer cBoifcTBOM:
msa moboit Toukn ¥ € R? cymecTByeT poBHO omHa Touka a(r) € A Takad, UTO

|z — a(x)|| = sup ||z — a||. Hokasars, aTo MHOXKECTBO A OIHOTOYETHO.
acA



6) [okaxkure TO »Ke YTBEPXKJIEHWE JJisi IPOU3BOIBHOIO OMPAHUYEHHOTO MHO-
skectBa A C R2.

Pemtenne. Paccmorpum dyukmmio f(z) = sup||lz — al|. Ilockonbky 310
acA
HenpepbiBHas Gyukimg Ha R" u | |}im f(x) = +00, To MunUMyM f mocTUTAETCs
x||——+00

B HeKoTopoit Touke xo € R". ITokaxkewm, uto A = {x¢}.

Homycrum nporusroe. Torma f(xg) > 0 u map By, (7g) aBngerca mapom
HaKMMeHbIIero pajuyca (paBHoro f(xg)), KoTopsiii comepuT A cpeiu Beex apos,
conepxarmux A. Ilpm stom B cumy ycmosua 3agadu 0By (xo) N A = {ao}.
Omupenenmum mosrycdepy.

S = 6Bf(x0)(x0) N {IC e R" | (CLO — Xy, T — .I()) S O}

Tax xak S N A = (), To mo nemme leitne-Bopena cymecTByeT HeHy/IeBOil CIBUT
Sy = S+t(ap—xp), t > 0, BIoIb BEKTOpa ag— X, COXpandionmii yciaosue S;NA = ()
s seex T € [0, t]. Orcroma ciemyer, 9To

A C Bf(xo)(l"o) M Bf(xo)(xo + t(ao — xo))

Ho mmo Teopeme I[ludaropa mosaydaem, 9TO TOrIa

_ Pllao = mo|?
4

t
AC $0+§(CL0—ZU0)+ \/fz(x()) Bl(O),
YTO MPOTUBOPEUYNUT MUHUMAJIBHOCTH paguyca f(xg).
6) Jlokaxkem, 4TO ecju MHOKECTBO A YIOBJIETBOPsieT HAIIEMY CBOHCTBY, TO U

ero 3aMbIKanne B = A TakiKe eMy yJOBJIETBOPsieT. 3aMeTHUM, 9TO max |z — 0| =
=

max |z — al| ana moboro x (MaKCHMyMBI IO YCJIOBHIO CYIIECTBYIOT!).
ac

[Tpeamonoxum nporusroe. Torma s HEKOTOPOH TOYKHM T CyNIECTBYIOT JIBE
Ttouku by, by € B takue, uro ||z — b;|| = max ||z — b|| =: s. Torma ogHa u3 HuxX —
beB

ckaxem, by — nexur B B\ A. Paccmorpum touky x1 = x + (z — by). Torma
|z1—b1|| = ||2(z —b1)|| = 25, a ms moboit apyroii Touku b € B umeewm ||z —b|| <
|x1 — ||+ ||z —0b|| = 2s. Ilpu 3TOM PaBEHCTBO MOXKET JTOCTUTATHCA TOTIA U TOJBKO
TOrJa, KOTja o1, b u x jexar Ha ofHoi npsamoil (z mexmy bu x1), u ||z —b|| = s;
9TO BBIIOJIHsIETCs TOJIbKO 1pu b = by. Takum obpasowm, ||z1 — by|| > ||z1 — b|| mua
moboit Touku b € B\ {1} D A; B wactHocrn, ||z1 — byl > rggg”xl — al|. Dro

HEBO3MOXKHO, TaK Kak max ||x; — b|| = max ||z1 — a|.
beB acA
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