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1. TTo Habopy BeIecTBEHHBIX YUCE A1, A2, ..., A, CTPONTCS HOBBIH HAOOP

bl = Jl(al, as, ...,an) =a;+as+ ...+ an,

by = o9(ay, as, ..., a,) = ajas + ajas + ... + ap_1Gy,

b, = op(ay,ag, ..., a,) = a1as...a,.

Barem 1o by, bs, ..., b, crponrTcst HAbOD
C1 = Ul(bl, bg, ceey bn), Cy = 02(61, bg, ceey bn), vey Cy = Un(bla bg, ceey bn), u T.n1a.

MOFyT JIN BCE YHUCJIA HeKOTOpOfI urepangum OKa3aTbCAd IMOJIO2ZKUTEJIbHBIMU, €CJIN Cpedn YnuceJl UCXOI-
HOTO HaboOpa a1, as, ..., A, €CTh OTPUIATEIbHBIE?

2. Tlycts (a,)9°, — apudmerndeckas MPOrpeccust, COCTOAIIAS W3 TTOJOKNUTENbHBIX quces. Haii-
T™H

_ (aras...an)'"
lim .
n—+too (a1 + ag + ... + a,)/n

3. Obo3naunm gepe3 A,, MHOKECTBO MEJOIUCICHHBIX MATPHIL 1 X 1, BCE UATOHAIbHbBIE 3/IEMEH-
TBHI KOTOPBIX a;; = 0, a BHeanaronansusie a;; € {—1,+1}. TIpn kakux HATYPATBLHBIX 7 MHOKECTBO
A, CONEPAKUT BBIPOKICHHBIE MATPHUIIBI!

4. HenpepoiBuasg dynknug f : R — R ymoierBopser s Kaxkjgoro x € R HepaBeHCTBY
x

zf(z) > [ f(t)dt. Hokaxwure, ato dbyrkmus g : R* — R, g(z) = L [ f(t)dt ue yGuipaer na (—oo, 0)
0 0

"

u Ha (0, 400).

5. [lycts k > 2 — nesoe uucio. Jokaxkute, aro J0boit rpad ¢ n > k + 1 BepummanaMu u He
menee yem (k—1)(n—k—1)+ C’,?H pedbpaMu coJiepKUT noarpad, MUHIMAJIbHAs CTelleHb BEPIITNH
KOTOPOTO paBHA k.

6. Ilycts a, b, ¢, d — neiicrBuTesbHbie Yncaa. Kakoe MUHEMAIBHOE 3HAYCHHE TPHHIMAET BHIPa-
xenue a + b + ¢ + d? upu ycaosuu, uro ad —be =17

Bpems nanucanud 4 acmpoHOMUMECKUT 4aC.




Pemenunga

1. Omeem. He moryr.
Ecau o(dy,dy, ..., d,) > 0,...,0,(dy,ds, ...,d,) > 0, 10 dy,ds, ..., d, > 0. HT06BI 3T0 OKA3aTH,
saMeTuM, 4T0 0;(dy, ds, ...d,) — K03bDdUIEEHTH MHOTOWIEHA

P(z) = (z + dy)(z + do)...(x + d,).

Eciun Bce ko3 duUIUEHTH BEIeCTBEHHOI0 MHOTOWIEHA IMOJIOKUTEJbHBI, TO y HEr0 HeT KOpHei
Ha [0,+00). 3Hauur, Bce ero Kopuu, T.e. —dy, —da, ..., —d,, OTPUIATESbHBI. DTO O3HAYAET, UTO

dl,dg, ceny d, > 0.

2. 1) Ecim lim b, = b, To lim
n—oo n—oo

2) Ecam lim b, = b, To lim /by...b,n = 0.
n—oo

n—oo
D10 yTBEpXKICHHE JOKA3BIBAETCS IPUMEHEHHEM 1) K Iocae0BaTebHocT 1n by,

bitetby — 1},

Inby +... +1nb,

lim = lim Inb, =Inb < lim {/b;...b, = b.
n—o00 n n—o0 n—o00
b, b,  bn_ b ) by, ,
3) lim — = lim = lim { 22l o2 = im {2 = lim B,
n—oo b, n—o0 by,_1 n—00 n—1 Op_o by n—00 1 n—00
"(ay...an bn,
ITyctb Teneps b, := n"(ar-.an) —. Torma lim /b, = lim 1 Ho

(a1 + ...+ an) n—00 n—oo b,

b1 (n+1)ans (( (a1 + ... + an)/n 1))” 20,41 (2a1 +(n — 1)d)" Lot

by a1+ .t angs \(a1+ ... Fang1)/(n+ o+ A 2a; +nd

rae d > 0 — pa3HOCTb MPOTPECCHUM.

Omeem. 2e1.

3. [lyctb n meuerno. Pacemorpum siio0yto kococummerpuuanyio marpuiy A € A,. Uveem
det A = det AT = det(—A) = (—1)"det A = — det A.

Taxmm obpaszom, det A = 0.
[Iycts Temepsb n werno. Paccmorpum Marpursl o moaystio 2. [Ipu srom paznnume Mexiay +1
u —1 ucyesner. llmeem

det A # 0 < det(A?) # 0.

JnaronabHble 3eMenThl A2 ABIg0TCa cyMMaM# 1 3JeMeHTOB, U3 KOTOPBIX B TOYHOCTH OJIMH —

HyJIb, a ocrajibubie (n — 1) pasubl 1, T.e. 310 1 no moay/o 2. Buejauaronaibhbie sjaemMentb A2

SIBJISTIOTCST CyMMaMu 1IByX HyJell u (n — 2) exunni, T.e. 510 0 mo moayaio 2. CrenoBareibHO,

det(A?) — 310 Beeryia eUHATIA TTO MOJLYJTIO 2, U MHOYKECTBO A, He COJIep:KUT BHIPOK ICHHBIX MATPHIL.
Omeem. VIlckoMoe MHOYKECTBO COCTOUT M3 HEUETHBIX HATYPAJbHBIX THCEI.

4. Paccmorpum dynkumio F(x) = [ f(t)dt. YrBep:K/enue BHITEKAET HX HEPABEHCTBA

(F(z))’ _ of(x) - Fla)

— > 0.
x 2 -



5. JlokazarejbCTBO HPOBEAEM MH/YKIUEH 110 YUC/ILY N BepHIUH I'pada.
Basuc undykuyuu: n =k + 1. B arom ciay4aae rpad G comep:kut He MeHee dem

k—1(k+1-k—-1)+Ciy =Ch,

péoep. Craenosarenbho, rpad G gpasercs moaHbiM rpadoMm Ha n = k + 1 BepmmHAX W HMeeT
MUHUMAJIbHYIO CTeleHb, paBHyO k. [Tockoabky J000it rpad gaBiasercs mogarpadom camoro cebds,
yTBep:KIeHne mia n = k + 1 j1oka3aHo.

IIpednonosicenue undykyuu: moboi rpad ¢ n — 1 > k + 1 epmmmnamu u me menee dem (k —
1)(n —1—Fk—1)+ C¢_, pébpamu comepKuT noarpad, MUHHMAIbHAS CTENCHb BEPIINH KOTOPOTO
paBHa k.

ez undykyuu: G — rpad ¢ n Bepummamu u e Menee dem (k—1)(n—k —1) + C7,, pébpamu.
[Tokazkem, aro G comep:kuT moarpad, MEHEMAaJIbHAsI CTelleHb BEPIIHH KOTOPOro paBHa k. Hcim
MHHHMAJbHAs CTelleHb BepiiuH rpada G paBHa k, To TOKa3bIBATH Hedero. Ecin ke Bce CTeleHH
BepmuH rpadga G crporo Oosbiie k, To rpad G 09eBHIHO COAEPXKUT moArpad ¢ MEHUMAIbHON
crenenbio Bepmun k. JleficTBUTENBHO, €CM U — BepIINHA MUHUMAJLHON cremenu B rpade G u
degov > k, To rpad, xoropsiit nony4aercs u3z G ynanenneMm deg. v — k pédep, MHIUIEHTHBIX
BeplIInHe v, saBjsgercd noarpadoM rpacda G u uMeeT MUHUMAJIBHYIO CTelleHb, paBHyio k. OcTaioch
paccMoTpeTh caydaif, korma rpad G coIepKuT BepIuAY v, 141d KoTopoit deg,v < k — 1. B aTtom
ciayuae rpad G' = G — v, nosydaemslii u3 rpada G yaajseHueM BepIIMHBL U U BCEX HHIUICHTHBIX
eit pédep, umeer n — 1 Bepmun u |E(G)| — degy v pébep, rae |E(G)| — aucao pébep rpada G.
Taxmm obpazom, ais uncaa |E(G')| pébep rpada G’ umeem

[B(G')] = |E(G)| —deggv > (k—1)(n—k— 1)+ Cfyy — (k1) = (k= 1)(n— 1k —1) + G},

CnenoBareibHO, 110 TpeanoaoKennto naayknuu rpadp G’ conepxur nogrpad H', MunuMa bHas
CTeleHb BEPIIMH KOTOPOTo paBHa k. B 1o ke Bpems G’ amasercst noarpadgom rpada G u, 3HATWT,
H' — monrpad rpada G. dokaszaTeabcTBO 3aBEpIIEHO.

A:(gg)

a2 +b% ac+bd
ac+bd &+ d?

6. PaccMoTpuM MaTpHILy

Torna

A+ +E+dE=tr ( ) = tr(AAT) — min upu ycaosuu det(AAT) = 1.

[Tockonbky Marpuna (AAT) cummerpuuna, To B HeKOTOPOM Gazuce OHa IPUHAMACT JUATOHAJLHbI
Buj. B cuny pasencrsa det(AAT) = 1 ma auaronajiu cTodT B3auMHO obpaTHble yncaa A u 1/\. B
cuty Toro, uto Marpuna (AAT) monoxurensno onpegenennas, A > 0. Ilostomy

tr(AAT) = A+ 1/A > 2.

Pasencrso mocturaercs npu a =d =1, b=c= 0.



