HCOM, Bemuko TbpHOBO,
13 mait 2006

I'pyma A

Bagaga 1: Heka A e kBaJpaTna MaTpHIa OT PEJ N C €JIEMEHTH ajj = i.J,
a f(x) = det(Az + FE) e dpyukius Ha peajHaTa IIPOMEHJINBA, T .

(a) Ipecmernere f'(0) npu n = 4.

(6) IIpecmernere fU(0) 3a mpomssomno n 2 N,

Pemenne:
12z+1 12z ... 1lnx
f(x) = det(Ax + E) = 2z 2%2x+1 ... 2nx
n.lz n.2x 2+ 1

Torasa
@)= 1@+ 2)+ + ),

kbaero i(r),i =1,2,...,n e qeTepPMUHAHTA OT N-TU PEJT, HA KOATO €JIEMEHTHUTE

Ha i-TUsI PeJi ca MPOU3BOJHUTE HA €JIeMEHTHUTE OT i-Tusi pen Ha det(Ax + F),

a BCUYKHU JPYIU PEIOBE ChBIALAT ChC ChOTBETHUTE penose Ha det(Ax + E).
OrTyk mosydaBame

0= 10+ 20+ + ,(0)

Ho i(0),i=1,2,...,n uma Buga

1 0 0 0 0 0

0 1 0 0 0 0

0o 0 1 ... 0 0 ... 0
i(0) = ,

il 32 4.3 i? 0.+ 1) in

0 0 O 0 0 1




croiitnocTTa Ha KosTo e i2. CliesoBaresno
9 _n(n+1)(2n+1)

fOy=12+22+ +p2= - _

Samada 2: Heka muoxkectBoro N 0T ecTecTBeHHTE YHCIIA € 3AMMCAHO IO
HSIKaK'bB HauwH Karo pequna: o = Faqi,a9,...,an,...0.
(a) okazkere, 4e CHIIECTBYBa IDAHUIATA

(o) = lim L + ! + + 1
a) = —+ — )
g n®1 \a; 2as nan

(6) Hokaxere, 4e inf g(o) = 0 u max g(a) = g(v),

kbaero + = F1,2,...,n,...Q.

Pemtenne:

(a) OueBumno pemunara (n = a—ll + 5, + % e pacrama. Ot

HEPaBEHCTBOTO Ha Komm cjaeaBa, 4de

)
1+1+ +1 i 1+1+ +1 1+1+ +1
a1 2as nan a? a3 a? J\12 22 n2 /)’

3a ma JokaxkeM, 4de [n € OorpaHndeHa e JIOCTATBLIHO JIa Ce Chobpasu, Ue
u3pa3bT L+ L+ + e orpanndes. ToBa e jecHo:

12 22 p2
1 1 1 1 1
— + — + + - 1+ — + +
12 22 p? 12 p (p 1)
1 1 1 1 1 1
=1+1 —+> = +—— -=2 =<2
2 3 3 p 1 »p P
H max O ! +—+ + L 1 L + + !
€Ka cJIeJ] ToBa p = ak. OueBnHO — + — — —+—= —
a P ok a a? a3 ajf 1222 p?
1 1
U 3HAYU 38 BCSIKO N € U3I'bJAHEHO HEePaBeHCTBOTO — + — + + < 2.
a1 2a9 nan
(6) B (x) ce mocrura pasencTBo camo Koraro ak = k, k =1,2,...,n. Orryk
1 1
3a BCAKO T UMaMe (Xp — t+ = + + —, KoeTo o3HadaBa, Y€ 3a BCAKAa
12 22 n2

pequna « umame g(a)  g(v).

Hexka ciien ToBa n e hukcupano u 'y(”) e penurara

+ 1+, 1 1
n'n 177777 n+1'n+2" |



deno e, ge g(7M) e rpamnia Ha peauaTa ¢ 06 YICH

1 1 1 1 1 1

=+ + + + -+ + + = bn+cp.
e = DT 1) 1) 2 n n+i)2 (n+p2 NP
JlecHo ce BuK I, €
R A S S 1 —
‘% = (n+1)2 (n+p)?2 nn+1) (n+p D(n+p) B
1 1 1 1 1 1 1
== + + == )
n n+l n+l n+p 1 n+p n n+p

3BHaul KOraTo n e ToJsMo, Cp CTaBa IPOU3BOJIHO MAJIKO.
3a u3pasza by moJiyyaBamMe

n n n
1 1 1 1 2 1
b = = — + = —.
: gk(n k+1) n+1g(k n k:+1> n+1gk

n n
dx

CpaBHsiBamMe cymaTa ¢ | — W IOJydaBame, de — < 1+ Inn. ToBa
x

2(1+1Inn)

n+1
craBa mpousBosiHO MaJiko. [1le orbenexxum, ge g(a) > 0 3a BegKo @, 3a10TO
g(a) e rpanuIa Ha pacTANia PeIUIa OT HOJOKUTETHE TUCIA.

O3HA4YaBa, 4e an < U 3HaYU II'rT:1L an = 0, ToecT Ipu roJsIMo N, an
ne

Samada 3: Heka f :[0,1] ¥ R e memperbcHaTa QYHKINSI, 38 KOSITO

f0) = f(D).

(a) okazkere, Ue 3a BCIKO €CTECTBEHO N CHINECTBYBA XOp/Ia Ha rpadukaTa
Ha f, yenopejana Ha ocra Ox, KOATO UMa JbJIKIHA %

(6) CobmiectByBa Jin nenpekbeuara dynakmus f @ [0,1] ¥ [0, 1], 3a kosiTo
f(0) = f(1) u Bcsika Xopa, ycrmopeaHa Ha octa Ox, UMa, IbJIXKUHA, PA3TNIHA
oT %?

(B) CbiectByBa Jin Henpekberata yukrust f @ [0,1] ¥ [0, 1], 3a kosito
f(0) = f(1) u Besixa xopa, ycrnopeana Ha octa Ox, UMa, [IbJIXKUHA, PA3InIHA,
oT %?

3abesexka: 306110 Moxke Jj1a ce jgoKaxKe, 4e ako € > 0 mma ciemsHoro
cBOHCTBO: 3a 6caka HenpekbcHaTa Gyukuus f:[0,1] ¥ [0,1] ¢ f(0) = f(1)
CBINECTBYBAT TOYKH & H ¥, 33 KouTo jr yj = e u f(x) = f(y), o L e
€CTEeCTBEHO YUCIIO.



Pemenne.

(a) Moxkem ma npeanonarame, ge f(0) = f(1) = 0. Pasriexxname dbyHkimsta

p(x) = flx+1/n)  [f(2).

3a Jia JIOKaXKeM TBbLPJEHUETO, € JIOCTATHUHO Jia MOKAYXKeM, Y€ (DYHKIUITA
©(x) mMa TPOTUBOIIOIOKHN 3HAIM B KPAUIATA, HA HAKONW MHTEPBAJ OT BUJIA
[k/n, (k+1)/n]. Haucruna, rorasa e sicio, 4e ¢(xo) = 0 3a HsiKOe (¢ OT TO3U
UHTEPBAJI, KOETO JIOKa3Ba 3agadara. [a mgomycaem, de ¢(x) uma eIHAKBU
3HAIM BbB BCsiKa TOo4YKa oT Bujga k/n , k=0,1,...n 1; Heka Hanmpumep

p(0)=f(1/n) 0>0
e(/n) = f@2/n) f(1/n)>0

pe((n 1)/n)=0 f((n 1)/n)>0

Ho Te3u mepaBencTBa ca 04€BUIHO IPOTUBOPEYUBU - OT UbpBuTe 1 1
OT TAX CJIeJ[Ba

()1 (5 2) 5 e (2) 0

KOETO MPOTHBOPEYH Ha MOCJeJIHOTO. 110 Chius HAYMH ce Pa3ChKIaBa U
ako jorycaeM, e yuciara o(k/n) ca orpunaresnnu. (la orbenekum, e ako
HsAKoe OT TsaxX € 0, TO TBbPJEHNETO OUEBUIHO € U3II'LIIHEHO. )

(6) Hda. Ipumep:

1

$+§ 0 = 1/4

f@)=< 1 =z 1/4 = 3/4

1

z 5 3/4 x 1

(B) da. IIpmvep:
0 0 =z 0,25
x 0,25 0,25 =z 0,40

@) = 1,32 +0,67 0,40 z 0,5
0,0150+0,0125 0,5 2 0,70

40,7255 0,70 z 0,7255
0 0,7255 = 1




