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I'pynma A
m m 1
1. IIycth V7> —, tmem,n — HaTypaJibHBIe ducaa. JJokaxkute, 9T0 VT>— 4+ —.
n n - mn
2. lycres (Az,z) = ). a;jz;x; — TONOKUTEJBHO ONPeJeTEHHAs KBaApaTHaHas GopMma, 3aJaHHad Ha

1<ij<4
BekTopax ¥ € R, D — obaacts B RY, B koropoii (Az,x) < 1. Berauciure unrerpas

////G(Ax’x)dxldxgdxgdm.
D

3. Ilycre A = (a4j)1<ij<n — MATPHUIA C JIEMEHTAMH U3 IIOJIA ¢ XapaKTePUCTHKOI, OTiHaHoi or 2. Ilepma-
HEHTOM MAaTPHUIBI HA30BEM BBIparkKeHUe

per(A) = Z A10(1)A20(2) - - - Ano(n)s

oESy

rJe CyMMHPOBaHHUe TPOU3BOJUTCS MO BCEM MOJACTAHOBKaM o MHOxecTBa uHjekcos [ = {1,2,... n}. Jannoe
BBIpazKeHue OyJeM pacCMATPHBATH KAK MHOTOWIEH OT HEPEeMEHHBIX ;. LI KAKHX HATYpAJbHBIX 1 CYIIe-
crByer Takas dyuknus € : [ X [ — {+1, —1} (byHKus npUIuChBaHAS 3HAKOB JIEMEHTAM ), 9TO HMEeTCs
PaBEHCTBO MHOTOYJICHOB

per(e(i, j)a;;) = det(a;;)?

4. Ilyctp R — acconuaTuBHOE KOJIBIIO C €JIMHUIICH U MYCTh a € R.

a) TTokaxkuTe, 9TO €CJIM @ MMeeT JIeBbIi 0GpATHBIN U He HMeeT PABOro OOPATHOTO, TO @ UMEeT Mo KpaiiHei
Mepe JIBa, JIeBBIX 00PATHBIX.

6) Bo3moxKHO i CyIecTBOBaHUe 37I€MeHTa, NMEIOIero B TOYHOCTH JBa JIeBbIX 00PATHBIX?

5. [lycte A = {ay,a9,...,a,} w B ={by,bs,...,b,} — ABa pasauuHBIX MHOKECTBA HATYDAJbHBIX THCE,
TaKUX, YTO HADOPHI YUCE/T

ar +as, a1 +as,...,a,—1 +a, (Bce cymmpr a; +aj, 1 <i<j<n)n
by + b, by + b3, ..., by_1 + b, (Bce cymmnr b; +b;, 1 <i < j <n)

COBIIaal0T C TOYHOCTBIO A0 II€PECTaHOBKHU. ZLOK&)KI/ITG, qTO N dBJIdeTCd CTEIICHbIO ,Z[BOIU/IKI/I.

6. [Tycrs f:[0,1] — R — menpepbiBaast GyHKIUS 1

/01 @)z = /01 +f()dz = 0.

Jokazkute, 4To cymectByeT takoe uucio a € (0,1), uaro

af(a) = /Oaxf(x)d:v.

Bpemsa nanucanus — 4 aCmMpoHOMUNECKUT 4aCa.

Hoavsosanue cnpasownotd aumepamypoti U KAALKYAATIOPOM 3ANPEULEHO.

Pewenue xaocdotl s3adanu doaxrcrovr boims npusedenHo Ha 0MAIEALBHOM AUCTE € YKG3GHUEM €€ HOMEDG.
Kaotcdas 3adaya ouenusaemesn ¢ 10 6arnos.



Pemennga

1. Mmeem Tn? > m? + 1. Orcroma 7n? > m? + 3 (rak xak —1, —2 He aBasgOTCa KBagpatamMu mod 7).

Takum ob6pasomMm,
m? + 3 m 1)\ 1 1 m 1 \°
2=t — )+t S5-S55 )2 —] .
n? n - mn n?2  m2n? n o mn

2. Obo3naunm uCKOMbIit maTerpast 1.
1) C momoIpio OPTOrOHATBHON 3aMeHbl KOODAMHAT MpuBeAéM marpuiy A K jguaroHagbHOMY Buay A =
diag(A1, A2, A3, Ag), vae Bee A; > 0. Kak ciescrsue,

4
]:////eg1 dxidrodrsdry.

4
Aiz2<1
=1

2

2) CresaB 3aMeHy mepeMenubix v AZ; = ¥, TOIydIM

4
//eigl vi dylddey3dy47 rae det A = )\1A2)\3)\4'

2
2<1

=il |

1

IR

7

3) Mepeiias K KOOPIHHATAM Y1 = T1 COS 1, Yo = T1 SIN @1, Y3 = 'y COS Pa, Yg = T SIN Yo, TOTYIUM

1 2 27 .
I — —d = // / / "2 piry dridrodpidps =
vde o Jo

r% +7‘§ <1

20, 1)\2
= b et 2t dty = me—1)

vdet A 2v/det A

t1+t2<1, 120, t2>0

3. Toabko g n=1un = 2.

Cayuaii n = 1 rpusnasen. [Ipu n = 2 Bospmém e(1,1) = ¢(2,1) =¢(2,2) =1, ¢(1,2) = —1.

[Tokazkem, aTo npu n > 3 Takoil (pyHkmuu He cymiecTByeT. JlocTarouno jgoka3arh 310 g n = 3. Ciaydait
n > 3 CBOAMTCS K CJIyYaIo N = 3 PACCMOTPEHHEM IPSIMOM CYMMBI MATPHUIL 3-T'0 MOPSIKA U € THHUIHOR MATPHUILDI
nopsjaka n — 3.

[Ipeanosioxkum, uto npu n = 3 Takad QPyHKIHUA € cynecTByeT. Toraa 4ucjio MUHYCOB, TPUIIACHIBAEMBIX
3JeMeHTaM KazKJI0ro CJaraeMoro mepMaHeHTa, COOTBETCTBYIONEM YETHOM MOJICTAHOBKE, JOJIKHO OBITH YETHHIM
(4T06BI B pou3BeieHnn gaBath 1). Takum o6pazom, o0Inee YUCI0 MUHYCOB B TAKUX CJIATAEMBIX JIOJZKHO OBIThH
IETHBIM.

C apyroit cTOPOHBI, YUCJI0 MHUHYCOB B KasKJIOM CJIANAEMOM, COOTBETCTBYIOIEM HEYETHOHN I10/ICTAHOBKE,
JOJZKHO ObITH HEYETHBIM (YTOOB B Tpou3BeeHnn AaBaTh -1). OOIee IUCI0 MUHYCOB B TAKHX CJIAAEMbIX
JIOJIZKHO OBITH HEYETHBIX, TAK KaK UX BCETO 3.

OjiHaKo, B cJIaraeMbIX, COOTBETCTBYIONIMX YETHBIM IIOJCTAHOBKAM, W B CJaraeMbIX, COOTBETCTBYIONIUX
HeYETHBIM IOJACTAHOBKAM, JOJIKHO OBITh OJMHAKOBOE YHCJIO MUHYCOB, IIOCKOJIbKY KazK/lad IepeMeHHas «;j
BXOJUT B HUX OIMHAKOBOE 4HCI0 pa3. [IporuBopeune.

4. a) Ilycte b € R — seBbiii o6patusiii jJuist a, u mycth ¢ = 1 — ab. Torga ¢ # 0, HOCKONBbKY @ He HMeer
IpaBoro 0OpaTHOro. DjaemMeHT b + ¢ Oyjer APpyruM JeBbBIM OOPATHBIM /IS A

b+cla=(b+1—abla=14+a—a=1.



6) PaccMorpuM MHOXKecTBO JieBbiX obpatubix B = {b € R : ba = 1}, B # &, u nyctb by € B —
dbukcupoBanublii smement sroro muoxkecrsa. Pyuknust f 1 B — B, f(b) = ab — 1 + by 6yner nHbEKTHBHOM,
HO He CIOpBLeKTHBHON. B camom jene,

fo)=f) = ab=abl = b=V (gocTarouno yMHOKHUTL c/eBa HA b).

C npyroii croponsl, by & f(B). Ecau 661 by € f(B), Torna 661 ab = 1 u a, ABAAACH OOPATUMBIM 3J€MEHTOM,
JTOJT7KeH OBLIT OBl IMETh e IMHCTBeHHBIH JIeBBIl OOPATHBINA, YTO MPOTHBOPEYUT MPEIOJIOZKEHUIO.

g mroboro oToOpazkeHus U3 KOHETHONO MHOYKECTBA B cebsl CBOICTBA NHHEKTUBHOCTH U CIOPBEKTUBHOCTH
9KBHBaJIeHTHBI. [locKo/NbKy 9TO He Tak s orobpaxkenus f : B — B, TO MHOXKeCTBO B I0JKHO OBITDH
OECKOHETHBIM.

n n
5. Acconuupyem ¢ MHoxKectBaMu A u B muorowiensl Py(z) = Y 2% u Pg(x) = > 2%, coorBercrpento.
= i=1

Zx% +2 Z xTY = Py(2®) + 2 Z it

1<i<j<n 1<i<j<n

Torna

Anajoruano,
n

[Pg(2)])* = Pg(a?) + 2 Z it

1<i<j<n
U3 ycyioBug 3a7a49u CJI€/IyeT, YTO
n n
1<i<j<n 1<i<j<n
CaenoBaTtesbHO,

[Pa(2)’] = [Pp(2)]* = Pa(a?) — Pp(?).

[Mockoibky muoxkecrsa A u B pasinunbt, Pa(z) — Pg(x) # 0. [Tosromy umeem

Py(2?) — Pg(2?)

PA<JZ> +PB(I) = PA(ZL‘) — PB(ZE) .

Tak kak P4(1) = Pg(1) = n, To moay4aem, uro x = 1 — xopenb MHOrowieHa Pa(x) — Pg(z), 1.e. Pa(z) —
Pg(x) = (x — 1)*F(z), toe F(1) # 0. Torma P4(z?) — Pg(2?) = (22 — 1)k F(2?). CrenosaTennno,

Pa(x) + Pylz) (22 — 1)F(2?) _ (x+1) F(mQ)

(z = DFF(x) F(x)
2KF(1) b1
[Monarast © = 1, moayunm 2n = P4(1) + Pp(l) = P = 2" orkyma n = 27"
r G(z)
6. Ilycrs F(z) = [ f(t)dt, G(x ftf t)dt, H(x) = i F(z), z € (0,1]. Ormerum, uro H(0+) =
0
1ir61+H(x) G'(0 ) F(0) = 0. Tak KaK H(0+) = H(1) = 0, to cymectryer takoe b € (0,1), aro H'(b) = 0.
T—r
Tak kak H'(z) = GQEZI)’ o G(b) = 0. Ilycrs K(z) = e *G(x). Torma cymecrsyer takoe a € (0,b), uaro

K'(a) =0, re. G(a) = G'(a).



