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1. Tycrs f(z) = cos®(x). JTokazarn, 4To jijis J060r0 JAeHCTBUTEILHOTO T jijisd k-it NPOU3BOIHOI
BBITIOJIHACTCA OIEHKa
3F+3
®)(z)] < ==,
7)< 2

2. PaceMOTpUM JBa YTBEPIKICHUS:
a) f :]0,400) = [0,400) — HenpepbiBHas dyuknus Takas, yro lim f(f(z)) = +oo. Torma

T—r+00
lim f(z) = 4o0.
r—r+00

6) f:(0,400) = (0,+00) — HenpepoiBHas dbynkus takas, aro lim f(f(z)) = +oo. Torma

xr—+00
lim f(z) = +oc.
r—r+00

O/iHO W3 3TUX YTBEPIKIEHUI BEPHO, a APYyroe He BepHO. [[puBenTe KOHTPIPUMED K HEBEPHOMY
VTBEPKACHAIO, & BePHOE JOKAKUTE.

3. MuoxkectBo kBagpaTabix MaTpuil M, (R) pazmepom n X n o6pasyer BeKTOpHOe TPOCTPAHCTBO
PasMepHOCTH 12 ¢ ollepalusMi 0OBIYHOTO CI0XKeHNs MATPHIL U YMHOYKeHUs UX Ha uuciao. Haiiaure
Pa3sMEePHOCTh MOAIPOCTPAHCTBA V', MOPOKAEHHOTO MHOZKECTBOM

{AB — BA: A, B € M,(R)}.

4. Ilycts f — takas quddepennupyemas Ha orpeske [0, 1] dyukmus, aro f(0) =0, f(1) = 1.
[TokazkuTe, 4T0 11000 HATYpAILHOE YUCIO N IPEJICTABAMO B BHJIE

"1
e
i=1 ()’
rie Ty, Ty, ..., T, — pasnuanbie Toukn u3 [0, 1].

5. Ilyctb n > 2. CKOJIBKO CyIIECTBYET IIOCIEI0BATEILHOCTEN U3 Hyseil U eJUHUI IJUHBI 7, B
KOTOPBIX BCTPEUAIOTCS [BE MOAPST WAYIIHE €TUHUIIBI !

6. O6o3HaunM depe3 A MHOXKECTBO BCEX HATYPATbHBIX YHCEN, TECITUIHASA 3aMUCh KOTOPHIX HE
COJICPZKUT HYJICH.

1
a) Cxomurcest im psig, », —7
neA T

1
6) Haiitn Bee Takme jeficteurenbubie a > 0, 9T0 ), — CXOAUTCA.
neA T

Bpemasa nanucanus 4§ acmpoHoMuMeckur “aca.
Yephosuku caedyem nomemums CA0B0M YEPHOBUK.
Pewenus pasnux zaday caedyem coasamv Ha 0MOIENOHBIT AUCTNAT C YKASAGHUEM HOMEDPH 340G,




Pemenunga

3 cosx + cos(3x)
4

1. Mockombky f(x) = , TO g 9éTHBIX k = 2m u neyérunix k = 2m-+ 1 nmeem

3(—1)™cos x + 3*™(—1)" cos(3z)

me(x) — 0 7 f2m+1(l‘) —

3(—1)"*tsinz + 32+ (—1)™* gin(3x)
1 :

Orciona BeITEKaeT TpedyeMasl OIEHKA.

2. VYreepxaenne 6) nesepuo. Pacemorpum f(z) = 1/. Torma f(f(z)) = x, lim f(f(x)) = +oo,

T—r+00
Ho lim f(x)=0.
r—+00

[Ipeamosoxum, aro a) mesepro. Torma cymecrsyer C' > 0 U MOCJIEI0BATEIBHOCTD X, — +00,
st Kotopeix f(x,) € [0,C]. Tak kak f HempepbiBHA, TO OHa orpanudena Ha orpeske [0, C], T.e.
cymecrsyer M > 0 s koroporo f(f(z)) < M ans Beex f(x) € [0,C). B wactuocru f(f(x,)) <
M, 94T0 IPOTUBOPEUUT YCIOBUIO xl_lgloo f(f(z)) = +oc.

3. Mmeem V C {X : trX = 0}, mosromy dimV < n? — 1.
C Apyroit cTOpoHBI, IIPH ¢ # j paccMOTpuM Marpuiy E;; € V (ssements! matpuist E;; Bciogy
HyJIEBbIe 33 UCKJIOYEHHEM 3JIeMEHTa B CTPOKe ¢ U cTosidne j, papuoro 1). Torma

Lij = Byl — EjiEij € V.

Hanee paccMOTpUM JIJis CTPOYEK U CTOJIONOB ¢ HoMepamu ¢ € {1,...,n}, j = n, MUHOD

O =G o) (o) -G o) 6 o),

YTO MOCJe JONOJHeHUs HYJIAMHA JaéT emé n — 1 marpuity us V, JJuHefiHO He3aBUCUMYIO C ITPOYMMHU.
Omeem. n? — 1.

4. Jlng 3aJaHHOrO N BCErJa CYIIeCTBYeT HAMMeHbIlee YHCIO ¢; Takoe, 910 f(¢;) = i/n (1o
TEOpEME O IIPOMEXKYTOUYHBIX 3HauYeHusX HeupepbiBHo# dyuxuuu). Torga 0 < ¢ < ¢ < ... <
Cn—1 < 1. Tlonoxum o ompeaesnernto cg = 0, ¢, = 1.

Jnst xazgoro naTepBaia (¢;_1,¢;) Haiigéres takoe r; € (¢;_1,¢;), 9TO

;) = flei) = fleia) _ i/n—(i—1)/n _ 1

Ci —Ci—1 Ci —Ci—1 n(Cz’ - Ci—l).

Orcrona
n

1
Z Ies = n(e; —c¢i—1) = n.

i=1 i=1

3




5. Pacemorpum moc/ie10BaTe/ ibHOCTH 6€3 MayImuX moapsi eanauil. [Iycrs S, — UX KOJIuIecTBOo.
Ecan nepBblii s/1eMeHT 1M0OCJIe10BATEJILHOCTH — HYJIb, TO BTOPOH MOXKeT ObITh KaKHUM yT'OJIHO.
Ecan neppwiit ajeMeHT TOCI€10BATEIBHOCTH — €JWHHUIA, TO BTOPOil 00s13aTe/IbHO HYJb. TaKuM
obpazom
Sn = op-1+ Sn—Q TSt > 47

T.e. S, VJIOBJETBOPsieT PEKYPPEHTHOMY COOTHOIIeHHI0 PudOHATIH.
YVuaureiBas nepebie 3Hadennsa Sy = 3, S5 = b, Bugum, 910 S,, = F,1o. Ucnomb3ys crangaprabiit
MOIXO/I K JUHEHHBIM PEKYPPEHTHBIM MOCIEI0BATETHHOCTAM, HMEEM

o L ((1vB) (1-v5

NG 2 2

n

Omeem.
n+2

n-+2
1 14++5 1—+5

2 — Flg=2" — —

V5 2 2
Samevanue. CTaHIAPTHBIA MOAXOJ /IS pabOTHl ¢ PEKYPPEHTHBIMU IIOCJIEI0BATETbHOCTIMU:

https:/ /ru.wikipedia.org/wiki//Tunetnas_ pexyppenmmas_ nocaedo8amesvHoCmb

6. a) k-3uaunoe 9nciao n € A 3aMUCHIBACTCS B BUJIE
n=ap1 10"+ . +a;-10+ay, a; €{1,2,..,9}.

Beero nmeerca 9% Takux umcest, mpuaém moboe n3 mux > 1071, CienosaTesnho,

Z Zok’lz

nGA

0) AHAJIOPHYHO C MYHKTOM a) NMeeM

Zna—210ak 1)

neA

ITosromy npu « > log,o 9 pan cxogures.

C apyroit CTOpOHHI,
+00 9k

Zna Z 10k leom’

neA

1
OTKy/a BUAUM, 9To Tipu @ < log,, 9 pamx > — PACXOAUTCA.
necA T

Omsem. « € (logy, 9, +00).



