Sagaua 1.(10 oukos) Ilycts y dyukmun f : R — R B kax10ii Touke
T CYLIECTBYET KOHEUYHbIN HpeJiel
g9(zo) = lim f(z).
T—T(

Bepuo Ju, uto dbyuknus g(x) HenpepbBHA?
Pentenne. Bo3bmém HekoTOpOoe xy. [1o onpenenennio mpegesia

Ve>030>0:Vre (zg—9,20) U(xg, 20 +0) |g(xo) — fx)] <e.

Badukcupyem &, BozbMéM T € (19 — d,70) U (T, To + 0) u nepeiigém B
HEePABeHCTBE K IIPeJeNy L — X, MOJyIHM

Ve >030 >0:Vr € (xg—0,20) U (z0, 20 +9) |g(x0) — g(x1)| < g,

9TO PABHOCHJIBHO HEIPEPBIBHOCTH ¢(T) B Ty MO OIPEJIe/IeHUTO.

Sapgaua 2.(10 oukos) Ilycte A — HecueTHOE MHOMKECTBO JefCTBUTEb-
HBIX dmcen. JloKasaTb, 4TO CYIECTBYET CTPOrO BO3PACTAOIIAZ MOC/IEI0Ba-
TEJILHOCTD {a, }, BCe WIeHbl KOTOPOii puHAIe)RaT A.

Pemenue. CiioBo “cuerno” B 310M pereHnn Oy1eT 3aMEHONH BbIPAZKEHUST
“He OoJiee YeM CUYETHO” .

Mpub1 OysieM CTPOUTH MOCJIE0BATEILHOCTh HHAYKTUBHO. /locTaTouno Jo-
Ka3aTh, YTO CYMIECTBYeT Takoii smement a; € A, yro A" = AN (ay;+00)
HecuerHo. Torma MOXKHO OyIeT, IPUMEHUB T€ YK PACCYKICHHs K MHOKECTBY
A', BbiOparh ay u Hecuernoe muoxkecTBo A” = AN (ag; +00) u 1.1

Ecim kaxoe u3 muoxecrs A; = AN [—i;i] cuerno, To cuerHo n A kax
00'beIMHEHNE CIETHOIO YUC/IA CUETHBIX MHOYKECTB. DTO HEBO3MOXKHO; 3HAUNT,
IIPU HEKOTOPOM  MHOZKECTBO A; HECUETHO,  MOKHO 3aMeHuTh A na AN|[—i; 1.
[Iycrs a = inf A. Ecin kaxaoe u3 muaoxkects A N [a + 1/n;+00) cuerno, 1o
onath ke A Gymer cuerno, k. A = (AN {a}) UU,AN[a+ 1/n;+00).
[Tycrs AN [a+ 1/ng; +00) necuerno. Torga MoxkuO BoIOpaTh a1 € AN [a,a+
1/ny) — ono cymectByer 1o onpejesieruto a. [Ipu srom muokecTBO A’ =
AN (ay;+00) Gyner HeCYeTHO, TaK KAK OHO COJIEPZKUT HECUETHOE MHOZKECTBO
AN[a+ 1/ng;+00).

Sagaua 3.(10 oukoB) Ilycrs T — HEBBIPOKJEHHAS TMOJOKUTETHHO
ONpEJIC/ICHHAsT CUMMETPUYHAS MaTpua; (P, L) — CKaJspHOEe NPOU3BEICHUE
BekTopoB p, ; A = {x € R" | (z,Tz) < 1}. Haiitu

max(p, ).

Pemenne. Makcumasbioe 3uadenue ¢ bysknus (p, x) Oyger IpuHIMATH
IpU YCJIOBHH, YTO IJIOCKOCTh (p, o) = ¢ Kacaercs MHOKecTBa A B TOUKe



z, € A n mo6oit cABUT ee O HOPMATH P JAeT IJIOCKOCTh, He HMEONLyo ¢ A
06mux rouek. [osromy A\p = V (2, Tx)|,—p, = 2Tx, nis mnekoroporo A > 0,
OTKY 1A

A A2 2 T 1p
z, = =T, (x,,Tx,) =, T P =1, \= ————, ) =~
rTa (o) 4 ) Vi, T )" Ve T )

max(p, z) = v/(p,T~'p).

€A
Basauy TakzKe MOKHO penaTh ¢ IMOMOIIbI0 MeToAa MHOXKHUTeIei Jlarpan»ka.
Sagada 4.(10 oukoB) Marpuna A obparnva. BepHo s, 9to cyrect-
ByeT MHOTO4JIeH p Takoii, aro A~1 = p(A)?

Pemenne. [Tycrs det (A — AE) = ag+ g A+ -+ ap AV 4 (1) A
ITpu stom g = det A # 0, T.k. marpuna A HeBsipoxkeHa. [To Teopeme ['a-
MuIbTOHA-Kamn

g+ A+ F oy AT (=)A= 0,

orkysa A7 = p(A), tre p(A) = =5 (a1 + -+ AT (=1)PA,

Sagada 5.(10 oukoB) [lycre P(y) — MHOTOYJIEH CTENMeHN He MeHee
nepBoii. [Ipu kakux 3uadenusx yp € R pemenne 3amaun Komm y' = P(y),
y(0) = yo, cymecrByet Ha moayocu [0, +00)?

Pemienmne. [lycrs y; < --- < y,, — KOpHU MHOTOYJIeHa. Eciu yy = yx,
TO perierue Y(r) = yx CyNIeCTBYET P BCEX .

[ycrs yo € (Yr—1,Yx). Ecmn P(y) > 0 Hva (Yr—_1,Yk), TO MPOIOJZKUMOCTH

pemeHnsd BIIpaBO 3KBUBaAJIEHTHA PAaCXOAUMOCTH MHTeEIrpaJia

Yk

KOTOpasi UMeeT MEeCTO 1o npu3Haky cpasuenus. Ecau P(y) < 0 va (yr—1, Yx),
TO TPOJIOIKUMOCTh PEINeHHs] BIPABO SKBHBAJEHTHA PACXOIUMOCTU HHTEI-

paja
Yk—

1
J/ -
T = ,
P(y)
Yo
KOTOpaH TaK>Ke nMeeT MeCToO.

Ecan yo > Y, T0o ipu P(y) > 0 npu y > ¥,,, NPOJIOJIZKEHNE BIPABO UMEET
MECTO IPH PACXOAUMOCTH
[ %
r= [ =——.
P(y)

Yo



[Tocneanee nmeer mMecto mpu deg P = 1 m He mMeeT MecTa B NPOTHBHOM
crydae.

Ecim P(y) < 0 upu y > Y, TO IPOJOJIKUMOCTH PEIIEHUsT BIPABO IKBU-
BAJICHTHA PACXOJUMOCTH HHTETpaJa

ac:yo/%>

KOTOPasi UMEET MeCTO.

AHasorudHo ucciemayercsa caydai yo < .

Nrak, npu deg P = 1 mpo 0 12KUMOCTh BIIPABO UMEET MECTO IIPHU JI00OM
Yo-

[Ipu deg P > 2 upojo/izKUMOCTh BIPABO MMEET MeCTO TOJIbKO IpH Ha-
Juaun KOopHel y P, korma yo JIeXKUT Mexgay Kopuamu P, uan yg > Y, u
P(y) < 0npu y > Y, win yo < yr 1 P(y) > 0 npn y < y1, wimm yo = yx. B
JIPYTUX Caydadgx perreHue 3ajaun Komu He mpoI0zKuMo BnpaBo

Bamaua 6.(15 oukos) Ilycts f € C?([0,1]). Haiitu m1nf|f” ) dx
npu ycaosuu f(0) = f(1) =0, f/(0) = 1.

Pemtenne. 1o popmyse Teitmopa ¢ ocTaTOYHBIM YJIEHOM B HHTEIPATbHOI
dopme

f(1) +jf” (1 —t)dt,
0

/f”(t)(l—t)dt _ 1

[Io nepaBenctBy Kommu mveem

v< ([raya) " >

Pasencrso pocrurnercs, korja ¢yuxmuu f”(t) u 1 — t Gyuayr npornopuuo-
wasnbHbl, orkyaa f(t) = (1/2) - t(t — 1)(t — 2) uw MmuaEMYM paBeH 3.

Baa1y MOKHO PEIIUTb U C IOMOIILI0 BAPUAIMOHHOIO UCUUCICHHUS.

Sapgaua 7.(15 oukoB) Komimiekcuoe BekTopaoe npoctpanctso C" MOKHO
paccMaTpHBAThL TaKzKe KaK BEIECTBEHHOE BEKTOPHOE MPOCTPAHCTBO Pa3Mep-
voctu 2n. /lokazars, aro J1000e BemecTBeHHOE TmoAnpocrpanctso L C C?
BEIIECTBEHHON pasMepHocTn 2n — 1 ComepKUT POBHO OJHO KOMILIEKCHOE TI0/I-
npocrpancreo L' C C" koMILiekcHoii pasmeprocTu n — 1.

OTKYJa



Pemenune. Pacemorpum kBagpar sopMbel B C”, 3a1aHHbIi Kak

n
Gz, 2a)P =D Ll
i=1

ero MOXKHO MHTepIpeTHPOBaTh KaK KBaJpaT B CMBICIE BeIeCTBEHHOTO CKa-
JIIPHOT'O 1IPOU3BeIeHNs
1 2 2 2
(v, w)r = 5 (v + w[” = [lv]|” = [[w])

" B CMBICJIE KOMIIJIEKCHOT'O CKaJIAPHOTO IMPOU3BEACHUA

n
(U7 w)c == Z inia
i=0
3aMeTHM, YTO [PH STOM
(v,w)r = Re(v, w)c. (1)

PaccmorpuMm Heny/1eBoii BeKTOp, OPTOroHa/ibHbI L B cMbicae (-, -)r, MyCTh
570 BeKTOp M. Torja MOKHO OIpE/EIUTh ero OPTOrOHAIBLHOE JONOJIHEHHE B
cMbicre (- -)c

L'={veC": (nv)c =0}

ouesuaHO L' C L 1 ero KOMILIEKCHas pa3sMepHOCTb pa3MepHOCTDL pasHa 1 — 1.
Eciu cymectByer apyroe n— l-MepHOe KOMILIEKCHOE HOAIpocTpancTBo L’ C
L, TO 1m0 ompeieeHuo n

(n,L"\r=0 = VaeC (n,al’)r=0,
caeioBaresibuo mo dpopmye (1)
Va € C Re(n,aLl”)c = Rea(n,L")c =0, = (n,L")c=0.

Buaunt, L” gBjsieTcs OPTOrOHAIBHBIM JOIOTHEHHEM K 7 [0 CKAISPHOMY [IPO-
u3Besienuio (-, +)c, To ectp L"” = L.

Sapaua 8.(15 oukos) Ilycts dyuknug f: R — R wenpepsisaa. /Ioka-
3arb, 4T0 Jyist Jit00oro unarepsana (a,b) C R naiigercs Trouka xg € (a,b) u
uncsio | Takue, 9To Jis Bcex T € R BBINOJIHEHO HEPABEHCTBO

f(x) > f(zo) +1- (v —30) + 0(x — 10), T — 0. (*)

Pemtenne. bByjiem 6e3 orpannvenusi oOIIHOCTH CYUTATH, YTO JIjIs HEKO-
toporo € > 0 [—¢,¢] C (a,b); min{f(z) | z € [—e,¢e]} =0, max{f(z) | = €
[—e,el} =M >0.



[ycrs yo(r) = —Y 2% u

t =sup{7 >0 | yo(z) +7 < f(x), Vo € [—¢,¢]}.

B cmty kommakTHOCTH Tpadukos dyukmumii f u yy Ha oTpeske [—¢,¢|
HaliZleTCs TOUKa To € [—¢, €] Takasi, 910 Yo(xo) +1 = f(z0); npu sTOM Yo () +
t < f(z) nna Becex © € [—¢,¢]. Kacarenpnasg x nmapatone y = yo(z) +t B
TOYKe T = T (MMeIolas ypaBHeHue Yy = —25—]\24300 x4+ f(xg)) u ecrb Jmueiinas
dbyuknus u3 npasoit acrtu (*).

Bamaua 9.(20 oukoB) Ompegenum moce0BaTeIbLHOCTD {t,(q)} caemay-

OIIM 00pa30M

tO(Q) =0, tn—l—l(Q) a

"1 ta(g)

Haittn maa kaxkaoro n > 1 MEUHEMAJIBHOE HeHCTBATEJIHLHOE IOJTOXKATEIbHOE
q, 11t KoToporo t,(q) onpeaeneno u pasuo 1.
Pemtenne. Oyuxius

, A n > 0.

1—1
SIBJISIETCS IPOEKTUBHBIM IpeoOpa3oBaHueM MpsaMoit. Eé maTpuna B ofHOPOI-

HBIX KOOpJAUHATAX (t = x/y) BBIJISIJUT Tak

aa=( 1)

SHAYUT, MBI HIIIeM MUHAMAJIBHOE ¢, JIJIT KOTOPOIro

aar (1) =(1) @

P HEKOTOPOM HEHYJIEBOM X. 3aMeTHM, 9TO (DOPMYyJa 2 BBITIOTHSIETCS
TOTA U TOJIBKO TOTJa, KOTJa

e (1)-(3)
o (1)- ()

AJIgd HEKOTOPBIX HEHYJIEBBIX Y U Z. Cﬂe,ZLOBaTeJ'IbHO, MbI UIIIeM CJy4dau, KOrda

A(q)"*? obpamaer sexrop (0,1) B komnneapubiit emy. O603HAUNM MaTPUILY
B(q) = \/%A(q). Xapakrepucruaeckue Muorowiensl A(q) u B(gq) Bbiragaar

CJIeJIYIOIUM 00pa3oMm

1
PA(A):AQ—A—FQ, PB()\):)\2—%)\+1



Hrax, Mbl HIIeM MEHIMAJbHOE IOJOXKHTEeIbHOe ¢, s Kotoporo B(g)"
obpamaer sektop (0,1) B KOMTMHEApHDBIT cebe. PaccmoTpum Tpu ciiydast.

Marpuna B(q) B ciyuae ¢ < 1/4 umeer aBa pasHBIX MOJOKHTEIbHBIX
cobcrBennbix 3Hadenus, u (0, 1) He gpiserca cobcrBeHHbIM BeKTOpoM. Ciie-
nosarenbro (0,1) He MOXKET BEPHYTBCS HA TY Ke TPAMYIO IPU TOCTeI0Ba-
TeJIbHOM TpuMeHenun B(g), 370 04eBHIHO B Gasuce u3 COOCTBEHHBIX BEKTO-
POB.

s ¢ = 1/4 marpuna B(q) nogo6ua 2Kopaanosoit kierke, (0, 1) Takxe
He sIBJIsIeTCsl COOCTBEHHBIM BeKTOpOM, 1 Takxke (0, 1) He Bo3Bpamaercs Ha Ty
JKe IMPAMYIO [IpH II0C/Ie10BaTeIbHOM npuMenenun B(q).

Hng g > 1/4 marpuna B(q) mogo6Ha BPAIIEHUIO HA YTOJ (v, ONpPeIese-
MbIl U3 MHBAPUAHTHOCTU CJIEJLA

2cosaq = —.
NG
dcno, uro « pacrér npu pocre ¢ ma uurepsase (1/4,4+00). 3naunt, mu-
HUMAJIBHBIH (v, KOTOPHIH TPeBPATHT HEKOTOPHIH (& 3HAYNT W BCe) BEKTOD B
KOJIJTMHEApHBIN eMy 3a 1 + 2 maros, paBeH

T
n+2’

Qmin =

a eTo COOTBETCTBYIONMINI MapaMeTp ¢ paBeH

1

Qmin = 4C082 (RLH)

Sagauya 10.(nyskT a) 10 oukoB, nmyHKT 6) 20 oukoB) Paccmorpum
MHOXKECTBO BEKTOPOB Vig, coCTodIIee U3 BCeX BEKTOPOB pa3MepHocTH 16, y
KOTOPBIX KOOPJMHATHI IPUHUMAIOT 3Hadenus — 1,0, 1, 1 KOJIM4eCcTBO Hy1eBbIX
KOOD/IMHAT B TOYHOCTH PABHO 8.

JokazaTh, uTo HaiigéTcs moamuoxkectBo W C Vg, cocTosimiee n3 monapHo
HEOPTOrOHAJBHBIX BEKTOPOB, pa3Mepa

a) e menee 12000;

6) ne menee 28000.

Pemenune. [Ins pemenus nyskra (a) Joctarodso paceMorperb Habop U
13 BEKTOPOB, Y KOTOPHIX CTOUT 1 HA MEPBOM MeCTe, ¥ eIlé 7 eUHUI] CTOIT Ha
ocTabHBIX Mecrax. O4eBUHO, UTO CKAJIAPHOE NPOU3BEJeHUe JIOOBIX JIBYX
BekTopoB 13 U monoxutennuo u |U| = Cf; = 6435. PaccMoTpeB MHOXKECTBO
U U (=U) nonyanm HCKOMOE.

B nyukre (6) paccmorpum jpyroe muozxkectBo U. Pa3zobbém MHOXKeCTBO
KOOpJMHAT Ha nepsblie 5 kKoopauHat [ u ocrasmuecs 11 koopaunar J. Torga
U cocrout u3



e MHOXKecTBa U] U3 BEKTOPOB C TpeMs eIuHAnaMu B [ U 5 e TUHAIIAMHI B

J;
e muoxkecTBa Us u3 BeKTOpOB ¢ 4 enunnnavu B [ u 4 exuHUIaMu B J;

e MmHOXKecTBa Us 3 BeKTOPOB ¢ 4 equnHunaMu B [, 3 e JUHUIIAMA U OJHON
—18 J;

e mvHOXKecTBa Uy 3 BEKTOPOB ¢ O equnannavu B [ u 3 exwHunamMu B J;

e MuokecTBa Uz U3 BEKTOPOB € D eJiuHUIAMU B [, JIBYMSI €/ [MHUIIAMU U
onuoit —1 B J;

e MHOKecTBa Ug M3 BEKTOPOB ¢ 5 ejuHUIAMU B [, OJHOI ejauHuiei u
aBymst —1 B J;

MoKHO MPOBEPUTH HEKOTOPBHIM 1epebopoM, 4To B MHOXKecTBe U Jio0bie
JIBa, BEKTOPa MUMEIOT MOJIOZKHUTEIbHOE CKAJIIpHOe Ipou3Beaenue. Kro pasmep

\U| = C3C?, + C20Y, + C5C3,CL 4 C + C,Cy + CF,Cy = 14025.

AHaIorudHO mpeaplIyneMy IIyHKTY nosydaercs Maoxecrso W = U U (=U)
u3 28050 smeMeHTOB.



