Tema nHa cemmuriata (4-10 mait 2020 r.)

Pemenuga

3agaua 1. Heka a1, as,... € TakaBa peauna OT PA3UIHA €CTECTBEHU 9HCIA, 9€ a4, < 4,99n 3a
Bcsako n € N. la ce mokazke, ue cOOpHT Ha nudpuTe HA 6€30POWHO MHOIO YJIEHOBE Ha, PEINIlaTa
He ce JIen Ha J.

Pewenue. la 3abenexxkum, 4e 3a BCAKO eCTECTBEHO 4nciio k mamexay uucaara Sk, bk+1, bk+2,
5k+3 u 5k +4 uma Touno exHo, cymara or nudpure Ha KoeTo ce gesu #Ha 5. Haucruna, nocieguaure
mudpu Ha Te3u uyucaa ca 0,1,2,3,4 unm 5,6,7,8,9 (Karo HUKbIE HAMaME MPEHOC), KOETO O3HAYABA,
qe ocTaThbInTe OT cOopa Ha nmudpuTe mpu geaenne Ha 5 ca 0,1,2,3,4 B HaKakbB pen. CaegoBaTesHo,
aKo by = 5,by = 14,b3 = 19,b4 = 23,... e pacTsdIaTa peauiia OT eCTeCTBEHN YUCIA, COOPBT OT
nudpuTe HA BCAKO OT KOUTO CE JIEJIA HA 5, TO

5n < by, < 5n + 4.

Ia nomycmeMm, e peIumara a, as, . .. CbIbprKa KpaeH Opoit 1reHoBe, cOOPBbT OT HMuppHUTE HA BCIKO
OT KOHWTO He ce jenu Ha 5. ToBa o3Ha4aBa, de chinecrByBa N, 3a KoeTro cOopbT OT nudpure HA
an upu n > N ce genu Ha 5. AKO ay = by, TO MOXKeM Ja cuurame, 4e anit = bry¢ (Bamo?).
[MonyuaBame, de 3a BCAKO t € U3IMIbIHEHO:

4,99(N +1t) > an+t = byt > 5(k + 1),

Koeto Boau 10 4,99N — 5k > 0,01t. IlocaenHoTo paBeHCTBO € HEBBH3IMOXKHO, 3amotro N u k ca
JAIEHU €CTECTBEHU YMCJIa, & ¢ PACTe HEOTPAHWYEHO, TPOTUBOPEYHE.

3amauva 2. Jla ce namepsar scuuku nnektuBau Gyskmun f : N — N rakusa, ue

2f(f(n)) <n+ f(n) 3aBcako n € N.

Pewenue. Ja nounycuem, e f(n) > n 3a Hgakoe ecrecrBeHo yucio n. Torasa
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U 110 MHAYKIHUA II0JIydaBaMe

f(t+1)(n) < f(tfl)(n);r f(t)(n)

< f(n).

Crenosarenno pemumara {f*)(n)} e orpammdena peauma or eCTECTBEHH UHCIA, OTKDBIETO IOJTY-
gapame fP)(n) = £(9(n) 3a uakou p < ¢. Tnit karo f e unekrusua, To fP~D(n) = f4~D(n) n
cnepoparenno f(47P)(n) = n. Orryk f@~P+)(n) = f(n), koeTo e mpoTuBOpeUHe.
Hokazaxwme, ge f(n) < n 3a Besko n. Torasa f(1) < 1, orkbaero f(1) = 1. Ako f(n) = n 3a
n=1,2,...,k—1, ro f(k) < k u unexrusnocrra na dyukuusara f osuagana, de f(k) = k.
Enuncreenara QyHKius, yI0BJIETBOPBAILA YCIOBUETO HA 3a1adara e f(n) = n.

3amaua 3. Ksagpar ABC D e pa3moo:keH BbB BLTPENTHOCTTA Ha, OKPHKHOCT k. OKPBHIKHOCT 0 ce
JOIMUpa BbTPEIIHO 10 k B TouKa A1 U 10 IpoTUBONOJIOKHUTE 1bun Ha, AB™ u AD™. Anajorundno
ce nedunupar roukure By, C7 u D;. Ja ce nokaxe, ye npasure AA,, BBy, CC1 u DDy ce
IIPECUYAT B €IHA TOYKA.



Pewenue. IIa o3naunM ¢ w Buoucanara B kBagapara ABCD okpbxuocr. Heka Hi e xomoreTus
¢ neHTbP A u orpunareseH KoepUIUeHT, KOsITO Mpeodpa3yBa w B 0, a Hy € XoMOoTeTust ¢ IeHTbp
Ay u nosiokuTeeH KoepUuIUeHT, KodTo Ipeobpasysa o B k. I[Ipoussenennero Ha KoepUIUEHTUTE
HA JIBETE€ XOMOTETHH € OTPHUIATEJHO 4YUCJIO U CJIeI0BaTesHO He e paBHo na 1. U3BectHo e, 4e B
TO3U Caydail Kommo3unuaTa H Ha aBETE XOMOTETHH € XOMOTETHs C IEHTHDP Bbpxy mpasara A A.
Xomorerusita H nma orpunarenen koeduruent u npeodpadysa w B k. Tbit karo H e equHCTBEHA,
10 AAy, BB1, CCy u DD ce npecuyar B €IHa TOYKa U TOBa € NEHTHPHT Ha H.



