bunem 14. IIpomesicymounvie 3HAUECHUS HENPEPLIGHOU HA _OmMpe3Ke

!Z?EHKH”M.

Omnpenenenue 14.1. ITycts pynkums y = f(x) ompenencHa Ha HEKOTOPOM

MHOkecTBe X C R. Eciu oHa HenmpephIBHA B KaXJI0W TOYKE ATOTO MHOXKECTBA, TO
TOBOPAT, UTO OHA HenpepbvleHa Ha mHoxycecmee X C R. UnbiMu cioBamu, GpyHKITHS
y = f(x) HenpepblBHA Ha MHOXecTBe X C R, ecnmu 1is ro6oro uncna € > 0 u
moboro a € X cymectByeT Takoe uyucio 6 >0 o >0, uro maus Bcex x € X,
YIOBJIETBOPSIOIIUX HEPABEHCTBY |X — a| < & BeImonHseTcs HepaBeHCTBO |f(x) —

fl@)l <e

Teopema 14.1 (boabnauno, Kommn).

ITycmo pynkuyus y = f(x) nenpepwviena na ompeske [a,b| u npunumaem
Ha e20 KOHWax 3Havenus pasnvix 3naxos. Tozoa cywecmeyem xoms 6vl 00Ha
mouka ¢ € (a,b) maxas, umo f(c) = 0.

[Tycts, s onpenenénnocty, f(a) < 0, f(b) > 0. O6o3naunm a; = a, b, =
b u paccmorpum Touky (a; + b;)/2 = c¢;. Ecmu okasanock, uro f(c;) =0, TO
Teopema BepHa 1pu ¢ = ¢4. Eciu ke f(c;) # 0, o mu6o f(c;) > 0 u B 3TOM Cityyae
HOJIOXKHUM A, = a4, b, = ¢; 1160 f(c;) < 0 1 B 3TOM cllydae IOJIOKUM A, = Cq,
b, = b. B 00oux cioy4asx IOIyYeH OTPE30K [a,; b,|, miMHA KOTOpPOro pasHa

MOJIOBMHE JUIMHBI OTpe3Ka [aq; b;], u Ha kKoHmax koroporo ¢yukuus Y= f(X)

NPUHUMACT 3HAYEHUS Pa3HbIX 3HAKOB.

Paszgenum 3TOT OTpe30K momnoixaM Toukoit (a, + b,)/2 = ¢,. Ecim f(c,) =
0, To TeopeMa BepHa IpH ¢ = C,. Ecim ke f(c,) # 0, To 6o f(c,) > 0 u B aTOM
cllydae MOJOXHM d3 = Ay, by = ¢,, 60 f(c,) < 0 u B 3TOM Cilydae MOJIOKHM
as = c,, b; = b,. CHOBa 000OMX Ciydasix IIOJy4eH OTPE30K [as;bs], mimHa
KOTOPOT'O paBHA MTOJIOBUHE JITTMHBI OTPE3Ka [a,; b, | M Ha KOHIIaX KOTOPOTO (QYHKITHSI
y = f (X) npuHHMaeT 3HaYCHHS Pa3HBIX 3HAKOB.

ITpoJ0IKUM TIPOLIECC JIEIEHHsT OTPE3KOB oMmojIaM. [Ipu ’TOM BO3ZHUKAIOT JIBE
BO3MOKHOCTH. JInb0 Ha KakoMm- TO miare monmydaem, it (a, + b,)/2 =c,, u

f(c,) =0. Torma Teopema crpaBemauBa. JIMGo st BceX M BBIOJIHSIOTCS



nepasenctBa f(a,) <0, f(b,) > 0. Torma momy4aercs OECKOHEYHas CHCTEMA
CTATUBAIOIIUXCS OTPE3KOB. JIeHCTBUTENIBHO, 110 IOCTPOSCHUIO KAXIbIN CIIENYIOIIUN
OTPE30K BJIOXKEH B IPEABIIYIIHIA, a JJIMHA OTpe3Ka [a,, b, |, pasuas (b — a) / 2",
CTPEMHTCSI K HYIIO MpPHU N — 00. DTU OTPE3KU UMEIOT OOy TOYKY, KOTOPYIO
Oynem o6o3Hayats C. JJokaxem, uro f(c) = 0.

JleficTBUTENBHO, C OJHOM CTOpPOHBI, ¢ = lim a,, mo3TOMY, MO TeopeMe O
n—-oo

MpeieibHOM Tiepexo/ie B HepaBeHcTBax, f(c¢) = f(lim a,) = lim f(a,) < 0, Tak
n—-oo n—-oo
kak Gyukous f(x) mo ycioBuro HempepbiBHa Ha otpeske [a,b] u f(a,) <0.C

apyroit croponsl, f(c) = f(lim b,) = lim f(b,) =0, Tak xak f(b,) > 0.
n—oo n—-oo
[MTony4yeHHble HepaBeHCTBa HoKa3bBatoT, uto f(c) =0 f(c)=0.#

CnencrBue. Ilycmoy pynxkuus y = f(x) nenpepviena na ompeske [a,b],
f(a)=A,f(b) =B u nycmve A< B (A > B). Tozoa ona w6020 uucna C,
yooenemeopawuiezo Hepasencmeam A < C < B(A > C > B), cywecmegyem
mouka ¢ € (a, b) maxas, umo f(c) = C.

Paccmorpum ¢yukimio F(x) = f(x) — C. Ona HempephiBHA Ha OTpPE3KE
[a, b], KaK pa3sHOCTHL HENPEPHIBHOM 110 YCIOBUIO QYyHKIUU Y = f(X) M MOCTOSHHOM
¢yukuuu. F(a) = f(a) - C=A—-C=A—-C<0,Flb)=f(b)—C=B—-C>

0, mosTOMY CymIeCTBYET Touka ¢ € (a, b) Takas, uro F(¢) =0, 1. e. f(c) = C.



