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Cemunap 20 (18 HosiOpst 2020)

U. Illypos, B. Boabawan, A. dynatxun, /1. Jleonkun, A. Tpopumosa, U. Ipiux

3amava 1. Ilonp3ysck npu HeoOXoauMOCTH TTpaBusioM JlonuTasis HaluTe mpeiest
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[Ipumennmo Jt K HEMY yTBep:keHue n3 mpapuia Jlonurans? Yro mogyanrcs, ecim npu-
MeHuTh npasuiio Jlomuranas? Yemy paBeH 3TOT mpejest?

Onpeneaenue 1. ['oBopsar, uro dyakmusa [ ectb O-60avwoe OT GYyHKIAKA ¢ Hpmﬂ xr —
-+ 00, eCJIU CYIIeCTBYIOT Takue KOHCTaHThl C' u D, 9T0 Jiyis 1151 JIFOOBIX & > [ BBITOJIHEHO

|f(z)] < Clg(z)].

Onpeneaenue 2. ['oBopsT, uTo hyHKIMA f €CTh 0-Ma.L0€ OT PYHKIUA ¢ TIPU T — +00,

f (=)

ecsim lim —<% =
Tr—+00o g(x)

Bameuanue 1. Ha nucome swvipasicenue «f ecmwv O-6oJibloe (coomeememeeHnto, o-
manoe) om g» sanucwsaemcs xax f(x) = O(g(x)) (coomsemcemsenno, f(x) = o(g(z))).
IIpu amom, odnaxo, caedyem yuwumoleamo, Mo 3HAK PABEHCMBA 30eCh — HEKOMOPAA
ycaosrnocmv, nomomy wmo O(g(x)) u o(g(x)) — amo ne Konkpemnvie Pynryuu, a mHo-
orcecmea Pynwrkyutl. Hanpumep, nenpasda, wmo ecau fi(z) = O(g(x)) u fo(x) = O(g(z)),
mo fi(x) = fa(x) (wezo movr 06viuHO 0otcudaem om snaka pasencmea). Ilpasuavhee 6viao
6w, nucamow f(x) € o(g(x)) u m.d., no max Hukmo ne deaaem, u Mv. ModHce He OYIEM.

Bamaua 3. Kakue u3 ciieIyomux paBeHCTB BePHBI IPU & — 4007

(a) 1=0(1); (f) 1= o(x);
(b) 1=o(1); (g) 1=0(0);
(c) (&) 1 =0(1000); (h) 1 =0(0);(®)
(d) (&) 1= 0(1000); (i) 0=0(1);
(e) 1 =0(x); (3) 0=o(1);
! Ananoruuno onpenenstores O(g) u o(g) u nipu & — —00,  — 00, * — 0, T — a.
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(k) x = O(z?); (s) sinx = o(x);

() x = o(2?); (t) (@) sinz = O(1);

(m) 2 = O(a); (u) (@) sinz = of1);

(n) (@) 2° = o(x); (v) 2 + 100x2 — 232+ 5 = O(2?);

(o) (@) Inz = O(x); (w) (@) x + 1002 — 237 + 5 = o(a?);

(p) Inz = o(z); (x) (@) 2° 4+ 1002 — 23z + 5 = o(a?);

(q) (@) z=0(e"); (y) (2 + 1002 — 232 + 5) sinz = O(2*);
(r) x =o(e") (z) (@) (23 +10022 —232+5) sinz = o(z?).

Samaua 4. Kakue u3 ciieyomux paBeHCTB BepHbI ipu © — 07

(a) 1=0(1); () (@) z = o(e”)

(b) 1= o(1); () (®) sine = of);

(c) z = O(2%); (1) sinz = O(x)

(d) = = o(z?); (m) 2® 4+ 1002% — 23z + 5 = O(z?);

(e) 2% = O(x); (n) (@) 2° + 1002* — 23z + 5 = o(z?);
(f) (@) 2% = o(x); (o) 2* +1002? — 23z = O(2*);

(g) Inz = O(x); (p) z° 4+ 1002” — 23z = o(z?);

(h) (@) Inz = o(x); (q) 2° + 100x — 23z = O(x);

(i) z = O(e"); (r) (@) 2% + 1002? — 232 = o(x)

Bamaua 5. Kakue u3 cieiyommx yTBEPK/IEHUI BEPHBI TP & — 4007

(a) Ecm f(z) = O(g(x)), To f(z) = o(g(z)).

(b) Ecrn f(z) = o(g(w)), To f(x) = O(g(x)).

(c) Ecm f(z) = O(g(x)), To g(z) = O(f(z)).

(d) (@) Ecm f(z) = O(g(x)), To f(x)h(z) = O(g(x)h(x)).

(e) Ecom fi(z) = O(g(x)) m fo(z) = O(g(z)), To fi(z) + fa(z ) O(g(x)).

(f) (@) Ecm fi(z) = O(g(z)) u f2(x) = O(g(x)), T0 fi(x) - fa(z) = O(g(x)).

(g) Ecmm fi(x) = o(g(x)) n f2( ) =o(g(z)), To fi(x) + fo(x) = o(g(x)).

(h) Ecm fi(z) = O(g(z)) n (f) = o(g(x)), To fi(z) - f2(x) = o(g(x)).

(i) Ecm fi(z) = O(g1(z)) m fa(z) = O(ga(7)), To fi(z) - fo(x) = O(g1(x) - g2()).

(j) Ecmu fi(z) = O(g1(x)) u fo(w) = o(ga(x)), T0 fi(2) - folx) = o(g1(z) - ga(7)).

(k) (&) Ecrm fi(z) = O(g1(x)) m fa(z) = O(ga(x)), T0 fi(2) + f2(2) = O(91(7) + g2()).
(1) (@) Ecrm fi(7) = o(g1(7)) m fo(w) = o(ga(7)), T0 fi(2) + faz) = O(g1(x) + ga(7)).
(m) Ecm f(z) = O(g(x)) n g(x) = O(h(z)), To f(x) = O(h(z)).

(n) (&) Ecm f(x) = O(g(z)) n g(x) = o(h(x)), T0 f(x) = o(h(x)).

(0) (@) Ecmm f(x) = O(g(x)) u g(x) = O(h(x)), To f(zx) = o(h(x)).

(p) (&) Ecim f(z) = o(g()) u g(x) = O(h(x)), To f(z) = o(h(x)).

Bameuanne 2. 3anucy f(r) = g(x) + o(h(x)) osnauaem, wmo f(x) — g(x) = o(h(x)).
Ananozuuno, 3anuce f(x) = g(z) r)) osnanaem, wmo f(x) — g(x) = O(h(x)).

(
Bagaua 6. Ilycrs ussectno, uro f(x) = 42 + o(1) upu z — 0. Haiitu lim,_, f(z).
)

Bagaua 7. Ilycrs ussectno, uro f(z) =14 2z + o(x) npu  — 0. Haittu lim,_, f(z).
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Bazmaua 8. Ilycrs ussectro, urto f(x) = 3z + o(z) npu x — 0. Haiitu lim,_,o @

Bagaua 9. Ilycrs ussectro, uro f(x) = 1+ O(x) upu « — 0. Haiitu lim, ¢ f(z).
f

Bapmaua 10. Ilycrs ussectHo, uro f(x) = 14+3z+0(z?) npu  — 0. Haitru lim, 0 (3271.

Bamaua 11. (@) CymecrByer ju QyHKIMs, ABIsOmascs o(x), HO HE SBIISIONMIASICS

O(z?)
(a) mpu z — 0; (b) mpu x — +0o0?
Bagaua 12. Ilycts f(x) = O(g(x)). Bepro m, uaro 2/@) = O(29@)).

Bamaua 13. Ilycrs f(y) = y + 2y* + o(y?) upu y — 0. Ipeacrasurs f(3z + 22) B BUKE
P(x) + o(z?*) upu x — 0, tne P(x) — MHOro4/IeH crenenu He GoJbiie 2.

Bamaua 14. (@) [Iycrs f(y) = y+2y°+o(y?) npu y — 0. [Ipeacrasuts f(3z+z%+0(z?))
B Bugie P(z) + o(x?) mpu x — 0, rye P(x) — MHOrOUsIeH cTenenu He GoJbIie 2.
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