Pemennsa 3ama4

1. PaccMoTpuM i-10 CTPOKY 1 j-it cTosiberr MaTpunbl. B cTpoke BbIIe MM MEHIMATbHBI i
3JIEMEHT (s, & B CTOJIONE — MAKCUMAJIbHBIH 3/1eMeHT a4;. Ilonarno, uro a;; < a;; < ayy.
N3 sToro ciejayer BbIBO/I, 9TO MUHUMAJILHBI 3/1€MEHT JII000# U3 CTPOK HE MPEBOCXOIUT
MaKCUMaJIbHOIO 3JIeMeHTa JII000ro u3 ctosbnos. CrenoBaTebHO, MAKCHMATILHBINA CPeIH
MHUHAMAJILHBIX 3JIEMEHTOB CTPOK He IPEBOCXOINT MHHHMAJILHOIO CPeIu MAaKCHMAJbHBIX
371EMEeHTOB cT0JI010B. HepaBeHCTBO UMEHHO 3TO M YTBEPIK/IAeT.

2. Honoxum a, = 5% — 1. Ilpexne Beero, ag = 4. Hanee, a,13 = (5*")? —1 =
(52" —1)(5*" — 1) = ay(a, + 2). losromy a, aemurcs na 4 upu Beex n > 0. [MockosbKy
MIPU 3TOM YUCJO @G, + 2 JeJIMTCSI TOJAbKO Ha 2, HO He Ha 4, TO mpu yBejaudeHwu n Ha 1,
noKa3aTe/b MaKCUMAIBHON CTeNeHn JBOWKHN, Ha KOTOPYIO JICIUTCH (,, YBEJINIUTCH POBHO
Ha enuauny. OTcioga JIerko IPHATH K BBIBOY, UTO d, AeJUTcd Ha 272, Ho He geinTcd
Ha 2773,

Orser: 2"F2,

3. Ipu nomoum uuaykum 1o n > 1, merpyano nokazars, uro f™(z) 6ymer umers n

ToueK paspbiBa, a umenuo: 0, 2, ..., 2(n — 1). Ha npomexyrkax (2(n — 1), 00), (2(n —
2),2(n—1)], ..., (0,2], (—o0, 0] coorBeTcTBeHHO, (DYHKIWS TPUHAMAET 3HAYEHUS T — 21,
2,0, =2, ..., rje TpHU HOCJeIHNX 3HAUEHUS Jajiee IOBTOPSIOTCI IePUOINIECKH.

OtgeT: n.

4. Koopmunara Toukn C' 3amaércs caydailHOl BeIHInHON &, paBHOMEPHO paclpe/e-
nénnoit ma orpeske [0,1]. Beibupas touky D ma orpeske AC Tem ke ¢nocoboM, Mbl
yMHOKaeM & Ha CAyvaiiHylo BeJMYUHY 1), KOTOpPas MMEET TaKoe 7K€ paclpeieseHue, nu
opu 5ToM 00e BeamduHbl HezaBucuMbl. CiegoBaTenbHO, Koopauuarta Toukun D ("nada-
JIa TOrO KOHIA, KOTOPbIM OKAHYMBAETCH Havaso') omuchiBaercst BewduHoil £7). Brury
He3aBucnmocTH, nmeem MEn = MEMn = (1/2)(1/2) = 1/4.

Orser: 1/4.

5. [Tycts © # 0; Toraa B yca10Bun Ha (DYHKIUIO MOXKHO 3aMEHUTD T Ha 1/T n moayaursb
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-t f p =1-f(2),

9TO 0CJIe apUPMETHIECKUX IPe0Opa30BaHUl JIAET BTOPOE yPABHEHHE OTHOCUTE/IbHO HEU3-
Becrubix f(x) u f(1/x), a uepBoe ypaBHeHHE COAEPKUTCA B yCJAOBUM 3ajauu. Perras

CUCTEMY, TIOJIydaeM
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6. IIpocymmupyeM 1Mo OTAe/bHOCTH PSAILI BAIA
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JUTST KazKI0ro k > 2, a 3aTeM CJI0KuUM pe3yabrarhl. [lpn k = 2 monrydgaewm:
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BBHUJIy TOTO, UTO YWIEHbI psja B cKoOKax paBubl 1/3 —1/4, 1/4 —1/5,1/5 — 1/6, u Tak
nasee.
Ecnu k = 3, 1o nmeem psijz
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BBU/Iy TOTO, 9TO BejindnHa, obparnas n(n+ 1)(n+ 2), Moxker ObITH peCTaBIeHA B BUJIE
[OJIyPA3HOCTH Beu4nH, oOpatubix n(n + 1) u (n + 1)(n + 2).

B obmmem ciyduae mbl ymMHOKaeMm k! Ha cymmy

1 1
3.4 (k+2) 15 (k3

[Tonb3ysick Tem, 4To BeqmumHa, obpatHast (n + 1)(n + 2)---(n + k), paBHa pasHOCTH
BesnunH, obparubix (n+1)(n+2)---(n+k—1)u (n+2)(n+2)--- (n+ k), nogenéunoii
Ha k - 1, MbI B UTOT'€ HaXOJHUM 3HaYCHHUE CYMMBDbI:

k! 1 2 1 1

k—1 3-4-...(k+1) (k-=10(k+1) k-1 k+1

[TosTomy ocraércst JumIb TPOCYMMUPOBATH BCE 3TU BeaUYIuHbI 110 k > 2. [l 9éTHBIX
3HavYeHuil k y HAC BOBHUKHET PsiJl

CORGHE

¢ cyMMOii 1, a 11d HEIETHBIX — P

¢ cymmoit 1/2. B urore nonyuaercsa 1+ 1/2 = 3/2.

Orset: 3/2.

7. lpeacraBuM uHTErpas U3 yCJOBUS 33Jla9U B BUJE CYyMMbI JBYX UHTErpajioB — ot ()
o /4 uor w/4 no w/2. Tocse 3amensbl Buja & — m/2—1x BO BTOPOM UHTErpaJie, Moy YnT-
¢ mHTErpas or (PYHKIUHE TOrO Ke BHJIA, HO C 3aMeHOil TaHreHca Ha KoraHreHc. [Ipemenl
WHTerpUPOBaHus cTaHyT paBHbl 0 U 7/4, U B 9TUX mpeJeJaX HY?KHO MPOHMHTErPUPOBATE
cymmy aByx dynknuii. [Tonaras y = (tg x)ﬁ, Mbl UMeeM 110/[ 3HAKOM UHTerpaJia pyHK-
uuo 1/(1+y)+1/(1+y 1), uro toxaecrsenno pasuo 1. TTosromy 3Hauenue unrerpasa
paBHO /4. (DTOT pe3yabTaT He 3aBHCHT OT BHIOOpA TOKA3aTessl CTENeHH, B KOTOPYIO
BO3BOJIUTCSI TAHTEHC. )



Orger: 7/4.

8. ITycTh mapaboJibl KacarTcs JAPYT Apyra B TOUKe (T, Yo). BeIuucass yriaoBoit Koad-
dunuerT odIeil KacareabHO, IPOBEIEHHON K rpaduKaM B 3TOIl TOUKE, Mbl BUIUM, ITO
OH paBeH 27y U 2yy B ABYX Pa3HBIX CHCTEMaX KOOPAWHAT, OTIUIAIONINXCA JIPYT OT JApyTa
[ePeMEeHO oceii. ITO O3HAYALT, UTO PACCMATPUBAECMbBIE YUC/IA B3AUMHO OOPATHBI, TO €CTh

asee st yo0CTBa BBIYUCACHUN OYJIeM CUYUTATH, UTO KaCaHUE MPOUCXOJIUT B TOUKE
(x,y), 1 TOrma mapamMeTpsl @ U b JIOJIKHBI YI0BJIETBOPATD YCJIOBHUIO, IPH KOTOPOM CHCTEMA
U3 TpEX YpaBHEHU

y=12>+a

r=vy>+b

4oy =1
SIBJISIETCS COBMECTHOM. YJ00HO BBECTH HOBBIe OOO3HaUYeHHs u = 2T, v = 2y, ¢ = 4a,
d = 4b, IpuBOASA CUCTEMY K BUIY

v =u’+c
2u=1v>+d
uv =1

JloMHOZKeHHe IIepBOro ypaBHeHHS Ha U HPHBOIUT K ycaoBmio 202 = u + cv, oTKyja ¢
yaétom v? = 2u — d nmeem 4u — 2d = u + cv, To ecTb 3u — cv = 2d. U3 coobpazkenni
CHUMMETPHH, TOyIaeM TakxkKe 3v — du = 2c¢. JIerKo MoHATh, UYTO CUCTEeMa,

3v=du+2c
3u=cv+2d
uv =1

OKayKeTCsl PABHOCUJIBHA, MPEbILYIIeH: MOC/Ie JOMHOKEHHs IEPBOT0 YPABHEHUs HA U UMe-
eM 3v2 = d+ 2cv, a ¢ yIéTOM BTOPOTO, TO €cTh v = 3u — 2d, BuiBoguM 302 = d + 6u — 4d,
4TO paBHOCHILHO 2u = v? + d. Anasoruuso mosyuaercs yciosue 2v = u? + c.

Takum 00pa3oM, TOCJe JTOMHOXKEHHUS TePBOTO ypaBHEHWs Ha 3, a BTOPOro Ha d, a
3aTeM cpapHEBas, noaydaeM (9 — cd)v = 2(3c+ d?). Ananoruuno, (9 — cd)u = 2(c* + 3d).
B "Boipoxiennomcayqae cd = 9 sro naér 3d = —c?, 3¢ = —d?, to ectb ¢ = d = —3.
Torma cucrema cocrout u3 ypasuenuii u + v = —2, uv = 1, To ectb u = v = —1.

B "meBwipoxkaenHoM' citydae, TO €CTh KOT/JA OIPEIEJUTE b CHCTEMbBI, COCTOAIIEH u3
MepBOrO0 U BTOPOIO YpaBHEHWs, He DABEH HYJ/IO, TOJYYaeTcs eJIUHCTBEHHOE pelleHue
u=2(c*+3d)/(9—cd), v =2(3c+d?*)/(9—cd). C yaéTOM TpeThero ypaBHeHUsl, JOJTKHO
BBIONMHATHCA paBencTBo (9 — cd)? = 4(c? + 3d) (3¢ + d?). Bamerum, uTo B "BHIPOK IEH-
HOM''CJTy4ae OHO TaK’Ke BBIMIOJHEHO, & MOTOMY SIBJISIETCSl HEOOXOAUMBIM U JOCTATOTHBIM
JJIsl COBMECTHOCTH CHCTeMBI U3 TPéX ypapuenuii. IIpeobpasys, nmeem 81 — 18cd + c2d? =
4c2d? + 12¢® 4 12d3 + 36¢d, aro mocae ympomennii gadt 4cd + 4d® + c*d? + 18cd = 27.
Ocranock 3amennTsh ¢ Ha 4a u d Ha 4b.

Orser: 256(a® + b* + a?b?) + 288ab = 27.



