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1. [Ipu kakux geficTBUTE/IBHBIX @ HAWAETCH TaKasd dUCJA0BasI MOCJIe10BaTeJIbHOCTD Ty > 0, 910

. a+ Tniti
lim ———

n—-+oo Tn

=07

2. Haitnure

n 1
lim E sin{—)—n sin x dx
n—-+oo n 0

3. Pacemorpum marpuny A = I + B, tne [ — equangnag marpuna 10 x 10, a B — marpwua,
collepzKallias «TaOJUIy YMHOXKeHHUsA», T.e. By; = k-7 nna 1 < k, j < 10.

a) Jokazxure, 4ro oupegeurens det A # 0.

6) Kakoii 3uax y onpegennrens det A7

B) Haiigure onpenemmrens det A.

4. Paccmorpum wenpepbisabie dyukmun f : [0, 1] — R, mag koropeix f(0) = f(1).

a) Jlokaxkure, 9T0 JJIsA T = %, rje n € N — m060e HaTypaJabHOe YHCI0, TpaduK f 00A3aTeTbHO
MMeeT TOPU3OHTAJIBHYIO XOP/Y JUIMHBL T, T.e. HAUJIyTCs Takwe jaBa 3Hadenus t, ¢t + 7 € [0, 1], daro
7t = f(t+ 7).

6) MoKHO J TapaHTHPOBATH CYIIECTBOBAHIE TOPU30HTAIBHON XOD/BI JJisl KAKUX-HUOYb DYy~
rux snagennit 7 € (0,1)\ {2 :n e N} 7

5. Ha rpymnme S,, noacranoBok MuOXKectBa {1,2,...,n} 3amana Gynknus (:
((o) = Z k  nas Beex o € S,
k:o(k)#k
Haitnure cpejaaee 3Hadenue PyHKIUN, T.€.

MC= 37 ¢,

oESH

6. CyriecTByIOT Ji TaKHe AefiCTBUTE/IbHBIE KBAIpaTHBIE MATPHUIlbl A, B oqnHAKOBOTO pa3mepa,

aro umerorca npenenst Ag = lim A", By = lim B", Ho He cymecTByer npejgena lim (AB)"?
n—+00 n—+00 n—+o0

(HO,ZL IpeaejioM MocjeJ0BaTeJIbHOCTH MaTpUl IOHUMaETCA MaTpula, COCTaBJIeHHad M3 IIpeaeioB
JJIEMEHTOB MaTpPHII. Hpe)leﬂbl 9JIEMEHTOB II0Pa3yMeBarOTCA KOHQ‘IHI)IMI/I.)

Bpem,ﬂ HAnucCaHuA — 4 acmpoHOMUYECKUL YACa.



Pemenunga

1. Ecin a < O, TO IIOAXOAUT IIOCJAEI0BATECIBHOCTh L, = —Q —|— ZLGI/ICTBI/ITQJIBHO
1 1
a+ Tpt1 a—a+ n+1)! n+1)! 1
0< ntl _ (1 I : L — 0.

ITIycts a > 0. Ecjin mpeanooKuTh, 9T0 TaKas MOCJIe[I0BATEIbHOCTD CYIIECTBYET, TO HaUYUHAS
¢ HeKOToporo HoMepa N Oy/JeT BBHIIOTHATHCS HEPABEHCTBO

a+ Tpi1 1 1
—— < =, Te. Tpy < =Ty — Q.

T 2’ 2

W3 noceanero nepasencrBa wHAyKimei mo k € N nmosydum, 94To
1

TNk < p TN~ . (*)

HeficrBurenbuo, yrBepxkiaenue nupu k = 1 Bepuo no omnpejgesennio N. Ilpeanonoxus, 410 OHO
BepHO 1pu HEeKOTOpOoM Kk € N, mmeem

1 1 /1 1
xN+(k+1)<§xk—a<§ QkI‘N—a _a<2k+1 Iy —a.

Hepagencrso (*) npu joctarodso G60IIMTHX kK TPOTHBOPEYHUT YCJIOBUIO Ty > 0.
Otger. 1lpu a < 0.
2.

k=1

O6osnauns my, ;= min{cosz : € [E1 K1} M = max{cosz : z € [*=1, £} nosyuaem onenkn

my /fll (g — x)dm < /21 cos O (x) (S — x)dx < M, /kﬁl (Z — x)dx.

n n n

[IpocymvupoBaB 1o kK M YMHOXKHB Ha 1, TIOJTyIaeM

n n k n
1 . 2 1
Y me<ny 0 (—— )d <3 M,
n k=1 = nk::l /knl “ k(x) n ' te 2n k=1 ’

ITo onpenenernnto naTerpasta Pumana

n

. 1 1 [t 1.
im ank—nkff@;MFa/O cosrdr = g sin 1.

B cuny mpensiaymnero HepaBeHCTBa UCXOHAs MOCTEI0OBATETbHOCTD CXOAUTCI K IUCTY %sin 1.

OTBer. % sin 1.



3. 6) Marpuna A siBisiercsi CHMMETPUYHOM [OJIOXKUTEIBHO ONPEJICJeHHOM KaK CyMMa, CHMMET-
PUYHBIX TTOJ0KATEILHO OIpeIe/eHHBIX, T.¢. 114 Beex BekTopos o € R, o £ 0, Bepro HEepaBencTBo

I ? 1- T ?
i) 2- i)
(Az,x) = + >0
10 10 - z10
ITo kpurepuio CunpBectpa det A > 0.

B) Oneparop ¢ mMarpureit B umeer panr 1, T.x. Bx = (x,a) - a, rae sekrop a = (1,2,...,10)T.
Buibepem opronopMaJibHbiil Oa3uc rje nepsbiit 6a3ucHbIl BEKTOp coHalipaBjien a. B arom Oasuce
oneparop A npumer auaronaibubiii Bug diag(l + ||al|?,1,...,1). TlockoabKy onpe/enuTe/ b He
3aBHUCHUT OT BbIOOpa Dasnca,

10
nn+1)2n+1 10-11-21
detA:1+||a||2=1+Zk2=1+ (nt1)@2n+1) =1+ ——— = 386.
6 n=10 6

k=1

OTBert. 386.

Sameuanmne. /lannyio 3a1ady TakKe MOYKHO PEIHTH, MPUMEHHUB K MaTpuiie A sjaeMeHTap-
HbIe MPeoOPa30BaHUs: CTPOKY 1 CjIelyeT OTHATH OT CTpoKuW k poBHO k pa3s, 2 < k < 10; 3arem
cTOJIONBI j cieayer j100aBuTh K cTos0Iy 1 poBHO j pa3, 2 < j < 10; mojrydeHHast MaTpuia uMeer
TPeyroAbHBIN BUJ ¢ yncaamu 386, 1, ..., 1 Ha Amaronanan, 9To U JaéT OTBET.

4. a) Paccmorpnm g(t) = f(t + =) — f(t). TTo ycaosuio

9(0)+9(3)+-+9("H) = (FG) = FON+(FG) = fG) +- -+ (f) = £(7) = f(1) = £(0) = 0.

Eciu xors Ob1 nipu 0JITHOM kK BEpPHO PABEHCTBO g(%) = 0, To xopja Haiijena. Ecian Takoro k mer,
10 cpean g( %) mmerorcsa Kak momoxKmTEIBHBIE, TAK W OTPHIATEIbHBIE THCIA. PaceMorpuM k, s
xotoporo ¢(£) u g(£2) nmeror pasmsie snaku. s mexoroporo & € (£, EHL) pepro g(¢) = 0.
Xopaa Haiimena.
11 .
6) llycrb 7 € (537, ,), vae n € N. Pacemorpum Kycouno-nnnefinyio ynkimio, Koropas nve-
a1

eT K03 (pUuIueHTs HAKIOHA paBHbe +1 Ha n + 1 wHTepBaaax IIXHON 3D B K03 bunueHTs!
HAKJIOHA paBHbIe —1 HA N WHTEPBAJAX JIJIAHDI % KaKIbii. K€ rpaduk He mmeer XOp/bl JJTUHBI T.

N\ 4

N

Puc. 1: I'paduk dyuxmun ais n = 2.

OtBer. Her.



5. Chopmyupyem perienne B T€OPETUKO-BEPOSITHOCTHBIX TEPMUHAX.
Pacemorpum ciyuaiinyio Beindaumny

Eo) = k-me,  wae = {1’0(k) =
k=1

0, wHaue.

Jlerxo maiiTu Mny:

n—1) k
n! n
[TosTomy
“k n+l Z nin+1) n+1 n?-1
ME = — = M(¢ = — M¢ = — = .
¢ Zn 2 ¢ Zk ¢ 2 2 2
k=1 k=1
Otser. "L

2

6. PaccmorpuMm Oeckoneunoe cemeiictBo marpui, A, B cieayionero Buia;

A_(1 oz)’ B_AT_<1 0)
0 «o a

C OMOIIBI0 MHAYKIIUA 10 1 YOeXKIaeMcsd, UTO

2 D n
A”:(l a+a —|—n +a), B"z( , 1 : On).
0 o ata”+---+a" «

Taxkum o6pazom, npu || < 1 cymecTByOT mpee/ist

1 - 1 0
— 1 n __ 11—« _ ; n o __
Ao_nﬂﬁi@A N (o 0 ) BO_nETmB - (—a 0)

(1 «a 1 0\ _ [(14a* o2
am=(50) ()= (0 o)

OTa MaTpulla CUMMeETpHYHad, a e CcOOCTBEHHBIC 3HAUCHUS SABJISIOTCS KOpHAMH ypaBHCHUA

IIpu aToMm

N —tr(AB)A + det(AB) = A — (1 +2a*)A 4+ o = 0.

O uu u3 KopHeit

\ (1+202) ++/(1+2a2)2 —4a® (1 +2a2) + V1 + 4a? -
1 = =
2 2

s moboro a € (0,1). Tockoabky AB mmeer cobersentoe 3madenue Oosbinee 1, to (AB)" me

1

MOXKeT UMEeTh IIpejiesaa IIpu n — +0o0.

Otsert. /la, cymecTByIoT.

3ameuanune. YIacTHUKAMU OJTUMITAAIBI ObLT PEJIOKeHbI PsiJ IPUMEPOB APYToro poaa. Ham-
DoJIee TPOCTOI TPUMEDP TAKOB:

0 1 0 0 ~10
(o) me (o) (0 0)



