3agaunm K ceMruHapaMm
IO KypCy <«JuCKpeTHas MaTeMaTHUKa»
OTZeJleHNe NUHTBUCTUKU, 1-# KypcC
2024/25 y4ebHH Tof

Tema: KOM6I/IHaTOpI/IKaI PEKYPPEHTHbBIE COOTHOIIICHM A
28 sauBaps 2025 r (BTOPHUK)
Haiitu obrmue periennsi TUHERHBIX OJTHOPOIHBIX PEKYPPEHTHBIX COOTHOIICHMIA:
3apaya 1. a,.1 + 3a, = 0.
3apaya 2. a,.9 — 3a, = 0.
Bamaua 3. a,.0 — 4a,1 + 3a, = 0.
3anaya 4. a,.9 + 20,41 + a, = 0.
Bapgaya 5. 4,19 — apyy — a, = 0.

3amava 6. a,.13 — 30,12 + 3a,11 — a, = 0.

Haiitu a,, o JIMHEHHBIM OJIHOPO/IHBIM PEKYPPEHTHBIM COOTHOIEHUAM 1 HAYAILHBIM YCJIO-
BHAAM:

agaga 7. a,19 —4a,1 + 3a, =0; ag =10, a; = 16.

Bapnaya 8. a,.9 — 6a,41 + 9, =0; ay=6, a; =6.

3amaua 9. a0 —a, =0; a9 =0, ay = 2.

Bagaga 10. a,.3 — 3,12 + 30,41 —a, =0; ap =3, a1 =2, ay = 12.

Bapaua 11. a,.3 — 3ap11 +a, =0; ag=a, ag =0b, ay =rc.

Pemurh nunelinble peKyppeHTHBIE YDaBHEHUS:

Tnt2 — 3xn+1 + 22, =0,
12.
3agada { vo—1. =2
Tn42 — 2xn—l—l +z, = 07
Sagaga 13. vo =0, x5 ——1.
Tn4+2 — 2xn+1 +z, = 17
Sagaua 14. vo—0. =1

15.
Sagaua 15 4 = ay = 1,

ap = 4a,_1 — 4an_o + n,

Sagaga 16. 4 = ay = 1.

ap = —20p—1 + 8ap_2 + (_2)n’

Sagaua 17. a1 =0, ay—1.

{
{
{ A = 3ap_1 — 2ay_o + 27,
{
{



Tpyo — 3Tpyr + 23, = n2" + n?,

Sagaua 18. { vo—1. =1,

Pemuth cucreMbl JIMHEHHBIX PEKYPPEHTHBIX YPaBHEHUI:

ap41 = 3a, + bna

= 14,b; = —6.
by = —ay + by, ai , by 6

Samaua 19. {

Qpy1 = 2a, + by,

bpi1 = 2b, + a, + 2n, a0 =0,bp = 1.

Sagauya 20. {

Pemmuth pekyppeHTHBIE YpaBHEHUS:

Bagaua 21 Tntl = Tn = Tnt1dn,
o — 1.

T
n+1
Tpta = —5,
CC'I’L
ro=1, x1=c¢e.

Sagaga 22.

Bamaga 23 (x). (st 3HAKOMBIX ¢ KOMIIJIEKCHBIME YHCJIAMIL. )
Tp — 2Ty + Dxy_o — 102,35+ 42, 4 — 8,5 =0,
ro=1, 1 =—4, 9 =—-12, x3=—06, x4 = 16.

Otser: z, = "™ + (=)™ + (20)" + (—2i)" — 2™

okazars cBoiictBa nocsenoarenbroctn Pubonaaunm { f,, }, 3a/1aBaeMoil peKyppPEHTHBIM
COOTHOIIEHUEM fr10 = fny1 + fn ¥ HadaJdbHBIMEU yCaoBHsME fi = fo = 1 (wam, 910 TO XKe
camMoe, HadaJIbHBIMU ycsoBusiMu fo = 0, f; = 1):

3anaga 24. Yens! nocienosarerbHocTH PUOOHATIN BBIYUCIAIOTCA IO (hOPMYJIaM:

() (5)

Bamaua 25. Ilycts ¢ — «3070T0e cevenme», T.e. ¢ = (1 ++/5)/2. Torna aia n-ro unena
nocsenoBaTebHOCTH PubOHAYTYN ClIpaBETUBLI (POPMYJIBI:

2) fo = & (¢" — (—¢) ") (cboparyna Bme);
6) fa= | %

Bamaua 26. /[ Bcex n > 0 BepHO paBEHCTBO

Cg + C’I’IL—I + 02_2 + . — fn+1.
Bamaua 27. CupaBe/i/IUBbI PABEHCTBA

fn+m - fn—lfm + fnfm—i—l - fn+1fm+1 - fn—lfm—l-



Bamaua 28. DjieMeHTHI 1Tocje0BaTeIbHOCTH PUOOHATIHN YIOBIETBOPAIOT CJIELYIOIIUM CO-
OTHOIIICHUSIM:

a) fi+ fo+ ...+ fo= fara—1;

6) fi+ fa+ ...+ foan1 = fon

B) fat fat .ot fon = font1 — 1

) [P+ 4+ SR = fafurn

) f3+f3+1 = font1;

) frii = faforz + (1)

K) fifo+ fofs + .o+ fonSont1 = [ — 1
3) fat+ fot+ .o 4 fan = (1/2)(fsnio — 15

) fs, = f3+1 + f;{ - fs—ﬁ

K) L1 n: fn-i—l fn
Lo fn fn—l .

Bamaua 29. [l obbix n u m = kn qucio f,, aeaurcd Ha f,.

—

@

Bamaua 30. JIobble j1Ba cocelHUX YjIeHa IocienoBaTebHocTn PubOHATIN B3aUMHO ITPO-
cThl. BoJtee Toro,

(fm fm) = f(n,m)v

rie (a,b) — maubosbInumit o0t JTeTUTe b YUces a u b.

Bamaua 31. Haitnercsa qu cpean nepsbix 100000001 wieros mocitenoBaresbaoct GuboHat-
YU YUCJI0, OKAHIUBAIOIIEECs] IeThIPbMsT HYJISIMU?

Bamaua 32. B nociemosarenbaocTn PubOHATIN BBHIOPAHO 8 MOAPAJ WAYIIAX SJIEMEHTOB.
JlokaxkuTte, 9TO UX CyMMa He sIBJSETCS YJICHOM IOC/IeI0BaTe/ IbHOCTH PudbonaIdn.

Bamaua 33. Jlioboe HATYpAJIBHOE YUCJIO N MOYKET OBITH MPEJICTABICHO, TPUYEM €INHCTBEH-

HBIM 00pa30M, B BHU/JIE
o0
n=> af
k=2
e a; € {0,1}, oy + a1 < 1,0=23,. ..

Bamaua 34. CKoOJbKUME CIIOCOOAMU MOXKHO 3aMOCTUTH IPAMOYTOJBHUK BBICOTHI 1 W JIJIH-
HBI 20, UCTIONB3YS IIATKA BBICOTHI 1 CJIeIyIONMUX BUJIOB:

b 4 N 7 N

Bamaua 35. Haiitu uncio moc/emoBaTe/ibHOCTEN JIJIMHBI 1 U3 HYJIEH U €JIUHUI], B KOTOPHIX

KaXKJbIi OJIOK U3 €IMHUI] IMEeT JYeTHYIO JJIUHY.

Bamagda 36. Haiitu qucio nocienosaresnbrocTeil Jumubl n Hag andasurom {0, 1,2}, B Ko-
TOPBIX HET HU JBYX HYJEll, HU JIBYX €IUHUI], CTOAIIUX TO/IPST.

Bamaga 37. Haiitu gncio nocienoBaresbHocTeil Jymabl n Ha aadasurom {0,1,2, 3}, B
KOTOPBIX KazK/Iblii O/I0K M3 €INHUIL IMeeT YeTHYIO JITHHY, a JIJTHHBI 0JI0KOB U3 2 1 3 KPATHBI 3.

3



Bamaua 38. Haiitu Ko/JIM9IecTBO n-pa3psIHbIX JIECATUIHBIX YUCE, B KOTOPBIX HET JIBYX
CTOAIIMUX PSIJIOM YETHBIX IUdP.

Banaga 39. Haiitn KommdaecTBO n-pa3psaiHbIX JECATHIHBIX YNCE], B KOTOPBIX MTOC/e MU PHI
2 ne crout nudpa 5.



