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xnk-7L.thereissomeindxnkNSolxm-LKEO.ltNNhalxn.LK/Xn-XnkltNniLKEtE=E
呲 呲



exampk.hn/Xn-xn-nk去foralln.dwmxnishgERoughwrk.ussumemmhkatlxn-xmklxn-xn.tl/n-iXni----tXm-n-XmlElXn-Xm
ltlxn-i-Xn-zlt-i-tlxmn-xmltitit.it⽞玄 《 䶎 = 去 耘流药

Gven 970
,hwetohndNsomn.givenlxn-xmklknowlxn-xmki.ie

lforbigenoyhNy.G.venET.PickMO.jLE.henign.mn
lxn-xn.IE … 之前 三前任 andtherex.is auchg



Fonctions-hmitscnachapalf.AE/?-RIDef'nSayfhas.LERatPoin-.int

个 ifforevgE70.thereiss.me s > 0
dman sothatwhere.ua/X-pkS,XFP,then

1

lfs-LKEAXX8.xtP.RS⼮巛附
,
L-qcfsc.lt

⼋八

ueiiim-_- iiio.is
筋 ⼤大吼

assex1
. 答 2X -4= 2 Rghwrh 144! -2kEwhen⼼心K8) 挺-˙

武
lzx-6KZMKETlethoandtakesifdx-3KS.tn

如⽃斗 = 12X-4 -21 =2吲 < 25- 2 .红之

屈 管 2*4=2



Guess

a. 笳 义 =4
- 1⽕火洲"

Rogh 啵htkEiflxzkEwunelx-zl-lxtzKEZ-SLkcztSF.in
reqre 8<1 ⇒ 1 4<3

⇒ 吅任5 → ⼋八1211如1251x21《

䦹 厑 S = m.nl 1 , 刹 iflxzksthe.nl < ⽕火3
z ,

soM-41-MHxtzlE5lxzk5.SE 5季 ⼆二 E
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hmitoffununi

繎 ⼠士

meansiForevegcothereiss.me 8>0SuchthatifoyxakS.tn/ftKEeX
,

⼩小 点 六 ⼆二 ⽅方

Rough 㕽 厨484 ⇒ 化 (24) ⇒ 3× 36

1⼩小引 = 1㓵 < f < E
XE ( 3-8 , 对) f6E

熊 : ktho.takes-mincl.GE )
4 0<MKS.theninpartiahrXECZ.tt) So X = 3X》6

Hene ⽚片⼀一引 = 1剟给《 E

ix. 𢇃 奾 = 0

Rgire 84 , 并 → 从1 14 → X : 2

M- 1 - 01 = 1⽕火 1 1 = 1*1 1 - 1奸计 11

些 ktE70andtakefm.nu ,
到

Thenotlx-IKS.thenaxazsohM-oklx-ll-Mtxtllt7.MIL?SEE



Ex , 㗊 器器
⻛风中亝

2器器 =

"器器 = 2 (如)
,

Guss L = 8

1 2答 - 8/ = 12侞1 - 8 1 : 12x -4 仁21×21 8 = ⾔言

pme.lt 670 andtake 8浩
汀 《 lxzkg
Then 1 2器器 -81 = 12 1 X -1 21 -8 1 = 2 1 x -2 1 < 2台 = E

E. ⽐比拟 ( i i !䇻、

Does 笳杺 ⽐比此? Ifso.whati.it? 极限不不存在 !

Itismtex.it !

汢 罀 E-iandanyS70.sinetherearebohrationalandirratinalpointsxsatihgodx.noKS.wemusthavell-LKEandlo-LKElysis.ir inthedil
⇒ IECL-lilandOECL-i.li )
13⽐比 坏,

isimpossiabKGmmonisameprovesh.ws
恕抋 desnot exist at anypoint a



EX.yfsin.it 化undfindatxi.FM 税卡 ? →

Doesnotexistonesidhmnlfh.to
manforereryeithereexistsgosuchthatax.lk 8 ⇒lfcxHKEkfthandhmiticheckaaxcsortx-aaocxay.hritun 㖌抛头

型 抋 = 12ㄨ-1 1 4 ⽔水了了

卡 ⽐比 x >3

篇𣏴ig.fnn7z.NO hntat 3



930
hmitszn
無 扣头 mansforergET.huissomebosuchthatifoyxakshenlfs-LKENot.hn

:

fcx-Lasx-sahmitlaws.it𡣖拟 ⽐比 and 籭和 ⽔水

( 1 1lfgs-7LIkusx-anif.glM -> Lk as x-a

⼩小 寺 -7 卡

asxsa.providdktollihkatlfntgs-lltkkyatltHmtlsogvenE7o.ch
。 S >

0.tn/fcxi-LkEandlgcx1-LkEheno4x-aKS=7HatgcD-dtkJKESuposegm-7kt0asx
_

⼋八⽇日 270 ,
批

Sfrmgofhmit.gg-5

以 此 版 《
丛

i._⼀一thenh-kktro4x-akskt-r.IT,

⼆二)和⽆无

frsuchxxsqueezeTheormiffMEgMEhcxforallxineaiu.it
然拟魮' ⼆二 L.tn also 䲁"之



GntnuoousFunc.tn/tssumef:AER-7RDefhSgfiscnnuousat
a EA if 歛" ⼆二 falwkreweundrstandthehmitt.be

theonesiddhmitifaisaendpointofAJhatmansforevglo.tk
reiss.me 870

sothatlx-aksimphieslfan-fanKElwithobui.us
modifiatonfurone-sidedhm.tl

Sgfiscnnuousiffislontinuoasatererypointa.tnEAI
L.
_
neréret Ntlnnmsbeauiii. 無 ⼤大 堆" 加⼤大 以 吡 扣

o x

y ⼈人 mg
無扣 = L , 丰 仁然逝

h - •
_ 𥯆 fMchnotex.it1-9-_-x

mauu.ua

o a



的

yf悠㗠 nota.name at …|明 兜甃蕊管髭⾽髟 hmit.at

Ex.fm {器器 计 如

if ㄨ=2

签批) = 8 # 3 = 扣)
, sofcx.is Nt antnuousat ㄨ =2

个舆 : 抋 A-R.iscontinousataEAifandonyifwhneurh.is
aseunafromA.lmeaningeuryxnEAJWithxn-a.tnfcxn;->払)

①

犚 (别 Assumefcxiiscnnumsata.la (刈 →

awithxnGAforallnweneedtoprweyxif-fccnwe.hu
toprweforevegEO.thereiss.me/VsoMNimpiesHxnHankESincefcxiisantinuousata.weknowthereis.me 870solx-akstnH-fakEBecausexn-a.ua/soknowthereissome
N.su/xn-akSfnMNHeneifniN,lxnakS.andthatimpiesHcxn1-fa1kE.Doesitl.IE/Supposefcx,isnotantinuousata.ihatmeansthereis
anlo.thatfaildthedfhoflontnuig.ihatmeann.SNworksfrthereEN.inpartialarsifailstoworkforaiscef.revgnEXForeachn.ch
wsexnEAwithlxn-aktnbutlfcxnrflallsEHenetheseuenuxn-sa.hn⽐比拟⼒力力扣 ,

s.nu/拟杊》

EforehiscontrachitstheassumptonHencefmisantnuou.at
a



EX.fm/l,ifXEQ0,ifX4Qsuperbounus:showthereisno-NtGntinu
anywhetnainanmsontreratimalandnothnuousonirrahina.IE

抋 焦,! !𠠬 。_nniulnfcxisantnuousatwayaGQanddisant.nu
us at a G Q
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hnuousFununinarualf.A-RSgfisananu.us
at.at/tif 無扣 ⼆二扣

sgfisantinwusifitantinueateueyaEAIEre.mg
GO.thereex.se 870

soiflx-akbthenlfcx-faKEChartaiatnnhamfisantnu.ae
aifandongifwhereX-a.xnEA.tn fcxn;-> fg

坙iffgA-RisantinwusataGAthems.me10 拑
② cfccisconst.cn

③ fg
④ 寺 计 和⽜牛0 ⇒和toiearn

正 想 扣如⼆二 𥯆拟 ⼗十点姒 ⼆二fantgnf-y.ca,

Ǘi piynomidsareanhnnousRationalfunct.inareantinuouscexaptatzeroofdenormi.at

在 ktfcxkxisGntnwusandgsianstant.isantinuoushnalfu.in器器
, RQarepgnonim.at



型 杣 = {所 计 X >0 绲拟 ⼆二器器 " ' = 1

]⇒兜 扣 = 1
⺮ if XEO

器器 扣 ⼆二 器器 ⺮ = 1
批咄

。

⼆二 1

Isf Gntnuous?

兜 抋 =扣

andfcxisantnuousatallxtobeingpgnomiulsthereGmpos.tn
ofhuns-ngofcxi-gcfnjf-A-Rg.B-R.BZ/2goff
舆 IffishnanuousataEAandgisantuusatfca.tn gofiscnnuousa.ca

型showifxn-alxnEAI.thenggcxrn-a-fanktxn-a.XnEA.it
isantiuusataihusflxnl-7fccnllynln-fcasandgisantnuc.us
atfcajgfcxntgcynl-7gcfcangof.ca,

些Iffiscnnuous.tl/flisGntnuouslgcx1=lXkk,jY%fcontmuus
tina.in/hgregof=Hisantnuous



坙 flx) = )⾠辰辰 ,PM-plynmialwithpM70kcakifxn-a.tn㕃→后 ,
⼀一点

isantnuoushmedaehheTheorm_CIVDSnsef.is
] → R

,thatisantnuus.Assumeflako.fcbhentheexist.CC压⻔门 withf.cc) = 0
⼈人

出
7亝 ⽐比 A = {XEIabjifcxkoJAisnotempyaeaEAAlsoAisboundd.lyamphessaxiom.AhasaLUB.callit.LK
kbcsincebisanupperbvundforAJ.HenefisantiuousatLNoatha.ci
ltilfrallnGNSineliluBn.theremustexistX.EE

,LJAAXn-7L.hncefisan-hnuou.at L.fm;-> fd) ⇒ 左以 0

包 扣 不不的

⇒

ltb.kbltencethereexistNsoaticbandlttibforalln7NHenellt.lv
isasequa.in [ a, b]

(Lth-sL-tflln-fclsButl.tk
> L =

LUBni.ltt.CAandthatmansfuth70-fcn30Togeth.thisimphesfcLKO.su
Listheiofhtheorem



坐 iffab-isantnuous.andzsy.es 抋 < Z < 扣

厎

threissomeCEIabjwithzifccjh-kt.gs⼆二 批) -

Z-unuousgai-fca-zo.gcbi-fcb-zoyIVT.h.is
CEIa.bwithgccio-fca-zotyfccFZG.mg
poynomialofodddgreehasaralro.tl?X)=aiXtai't----tao,nis
odd.ch#0Wlogan=l,Pcxs-oigx-o-队)→ -0 4 x -7 - 0

80 阞 akscnbuthpsitneandngatievahesands.no Pisantnaau.by IV.i.it hasaroot

1不不化去以ㄓ
_

+
_

_

+

d-tl-bc.GL
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Extremehluehrm-sgfisboundd-ifthereissomeCERSofcx.EC
在

eagXEDomainfEquhg.Rage.fi俰 : 㶭⼩小了了

isboundedabove.EX.li
fMR.fcxr-X.neitherbounddabc.ve/belowl21f:co,n-sRfcx)=x,bounddbut
mmaxlmin3.fi

, 1] → R , 扣冷 , bounddbdowthasamin.notbounddabwe
141 f [⼼心 → 12

,
拟冷

,
bounddabwetbehw.hasamaxbutnom.in

㕈_ (EV.T.IE/fIabJ-Risantimes.thafisboundedandthsearec,dEIa,bJ
sothatfcckfcxkfcdsfergah.mnmax

尼 goshowfisbounddab.ve
假设不不成⽴立

supposenot.ThenforeveynEN.the.issomexcbsothatfcxnlMGiunusahauex.is压⻔门 , Boundsqence.by/3olzanoWtheom,ithasaangentsubsegesgxnkwithhmitL.Henafisantinwu.atL.husfy-nsfcblhtkurhd.fcxnisnothoundd.su
itantbeconrging-antradaonihaepme.fisbmnddabweand

weanimmhueyshowfisbuundedbeloustepzol.cokae Range f= [抋 : XGIis.by stepathissaisboundd.byampkenessaxiomofRRangefhasLUBandGLB.CMLUBZ.knowfcxitzforauxciabsinaz-LNBlkangefl.t.lumustbeantknmentgkgf.saywnui.tnZtcwnEZHenaWifcxnjfors.meXn Eab
, 后, gveusasequauexninab.AppahnggaintoBolzanowiu.mn

Theisasubseqenaxnkanvergngtokcib.fiscontinuousatk.sofcxnkj-sfckjNvtiesqueezetheorm.im/liesYn→z =)fcxnkj-szi.Z-fckj.fcxnjhkckkinthestatmentoftheorms.fm
三 Z =扒, 三批, forall XE [a, b]



InrerseFunun-lfnsgfisonetoonefuna.in
ifatb ⇒ fantfcb)

⾅臼 ,ofhotonetoonefuna.in/Oy=x2
② 上

s.nl/E=ofonetoonefunainDg=x3onetoonefunceionsare
inverseablefunaintfcD.DefirefiyFXluniqexw.tn 抋 =y )
Nrecustomaytowrielfixkywherefgkxjeg.fm-xtl.sufgix ⇒ 㸫 = x => y: * 1 ⇒ 发不不1

f Domanf -7 RangefDomainfERmgeffi.Rangef-Doma.inf Ragef' =

DomainffofcxFfigj-X.wherey-fsfofixkfcykxwheref.ly
FX



10 .
7

Incras.mg/DecreasingFunaionfiscstricty)increasingif
wheneverx-x.tn 杺沙刈

队
Rs

冫 ⼀一

馴飈化
,nnni

°

' "⼈人⼀一

inrerseahebutmononunnThremIffabPRiscont.nu
ousandonetoonethnitishrstriayinaas.mg/dcreasig

型 fisonetoonesofc.cn#fcbAssumefakfcb),weanseethatfis strictgincu.ngckavefcakfcbiasexe.ru。)
ASsumethisisfalsethenEy7XS.t.fi拟

ynta-n-lgtahnytbasfcbnfaixg-bByI.li
ftakesonallthevahesbetweng.incvertuinarvalayJSimihng.ftakesonallvaluesing.fcb.jovertheinteuiy.hn

Thatmeanseachvalue.in [拟,fajistaknonat.la twice.thatlontradictstheassumpuonthatfisone.to one
• ㄤ×1

t.-_-.tnCaf XtalilfcxnfcadiylhherapghiatinofIVTshowsthevahebe.tnwan Imaxl拟拟) ,扒⻔门 uretakenaekaatw.ie

Itlontradiusonetooneassumptionfcaj~n.IN
(ii) fcxkfcaj.fcx.in⽂文

bganweantradictoneeooneassumptonbyusingIVThse.gl
ffabJ-Rislontinuousandonetoone.tn/2angef:=E.dJWhy?sayfisstricyinaang.ClaimRangefifcas.fi的itckxabthenfakfnkfcbbystgincrasingproperg.andweget.tkintevalby IVI



Theo-Iffabj-Risanhna.usandonetoonetnkangef-EdJandfia.ch→ 压,幻

isananuous.FIWe.hu hg Rangef-EdJ.wewanttoprwefisantinuousatx.EE
fyn) = Xn 拟) = X。

Takexn-7Xo.wenedtoshowfixnl-jlxol.lt gifixnjandyifixn.yny.cn
ynisabounddseqencetobgBolzuno-wtheore.mu hasaanvagentsubsequene.sgynn-ZEIa.bg

fishntnuousatz.husfg-fczjin.is
x。

]⇒ 扣) = x。 ⼆二 村。)

sinefisonetoone.Z-yoHenafcgisziy.su
pposeyndoesnotanvagetoyohenthereexisess.meE > 0S.t.forenagNtheissomenN.si/yn-yolsEStartwithN=landhkN
NS.t.lyn-yo/7ETakeNFntlandPichnz7N.s.tlynz-yo/7EProduce

subsequaynnst.ly

niyokELwkatthissequenehiakApplyprtiousras.mythisseqnauehasfurthersubseqenellkihy.la subseqenceogorigindsuyg.tl

hhichbyBWThonemhnvergeundfnmcurprer.ious aning 彬 subguconvergetoyoThatisulontradiuinsinalynn-%17Eh.rugterminthcusubseqaenaihisantradnnh.tkNorem
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InrerseTngFununssinFuncu.cn
hkesinfunanandintodoma.nu 涇

,
到

fI-gteh.tn/tenceSinisonetoone.:-iNeneabkCauedy=arcsirn:El
, 1 ]-7 [空

,
到

⽩白

siny-x.ge医
,
到

eg.arcsinunywheresiny-layEEJ.it⼀一⾄至

sincarcsirix.Siny-xayc.EE, 到

arcsincs0.ifsincg.EE㔯,到
usinlsinzikarcs.no

2⼤大 ⻋车

065
厩。 ns Tkecosrauittocn.thereitsinwseahkandthearc.ws

1 cal arcas※ arcasū, ⻔门 → […

…

arccosx-yuherecosyixkyEEM_F-hnn.it



Arc Tangae

芥潜
鱲想鬱鑫,

⾄至
r _ _ _ _

. -.-
- _ _ _

_ -_-_ _

t.ne.fi 無㜯硷 ma 扣áian 飊嚆⽓气管炎!

-
-_- -_-

-_-…

GSCgsinXHT.siny X anyg啌,
到 sedarcj

_

-1 /*怀
层dofMidte.mn Maaial



logarithmFunaionDomainilo.to/ForX70.letAx=area
bounedbyyiandtuxis.andtheverticalhmt.in⽐比䲓蹤 !䉃嘴:

⼼心 知 嶕:i
G x >o i t x > 1

hgxa if Xd

屁避 striayincra.mg ⇒ cnet.ae

⼩小 guhihgatlgb ⇒

inverseabkczihgti-gaahgt.ly
a-gbahgxErgxifrEQlundrstundxtiforpa.cz)
15 , hgx-nasxsocmeansforevgc.GR/thereexistNs.t.gX7CifX/V)
16) hgx-7-oasx-icmeansforevgc.GR/thereexistNs.t.gxtCifX)

1了了些 ⼩小 hgxsoasx-olmeaninggwym.thereexistsomeNsn.MN ⇒ ugx, 以
(z) hgxastoasx-ctcmaningfrevgML0.there.is somessos.t.ifocx-ocs.thhgxc.lu)

II)

iink》,
从住 ⼗十 六 ⼗十 六 ⼗十⼀一⽴立 了了 ⼼心泣 ,

Ax_ asxso

(2) AFI.tt2位为+3必到 ⼗十⼀一⼀一 ⼆二 ⽣生⼗十 ⼆二 ⼗十 三 泣⼗十 六 ⼗十 六 ⼗十 ⼀一

物飚|※*
_

yi
So Axsoasxi ⇒hgx-Ax-s-ot.it
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厑丝 出 xisacontnuousfunc.tn

慰 FixaEDoma.nl的 ) = ( 0,以
丝⼉儿 : a > 1

, ⽐比 E >0Needtofingsosuchthatlx-aKS-lloga-logaKEFirstpicksatsolx.cn/的 ⇒ x> 1

tiiiiiisx⇒ hga-lxatmaxlikhgxtgatymaxli.irauxinabysqnuethnemhgxslyaasxsus.hn
hgaaseoia-tcaseo.cn]- 练习

𢇃。
却⼼心

= 0
g

切必

蠥鹰
'

熊 的⼼心… tn䂑将批… ⼮巛
⼀一⼀一

龇𡵓灿灿_
füinmnerr

煕 邸ㄨ isantinuwshimsinehgisannusfhlQRangeexrco.co) ,ifgothenthereissomexst.li/pM=glnamehgX=6gy)hglexpxFXexpchg
ㄨ) =X



题 : 邸如⼆二

lexpxifrrGQFollowfomhgcikrhgxASSmingths.lt
g-exPCMloyyihglexpxn-xklhgcexpxijrltziexpxi.hn
hgz-lgkexp.xikrhglexpcxrgysinehgisonetoone.mg
ApplyexpcxrklexpxitrrEQwithxtexpr-lexp.ir
Denotehyethenumberexpcn.getexpr-U.VE

QWedfineetexpcxiforXEReuz.71.nirrationalnumber.cm
alsodfinedfranyaouanyXERknowa-expczlfurs.me
ZLACtudy.zigaja-expcloganegacilelgle.ee

xpcxgaj
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Differentun aannotbeeup.int
⼀一⼀一

fcath, ⼀一扣
Defhsgfisdifferenabkataifhoh-exists.wedfinethishm.tl 拟

fcx)
原 anbewr.tn as 𢜔

扣器器
Thisfununfcanedthederiu.ve off

⼝口器器㮺( X
: fisdranaexJED.mn f 䫿鄳

-_-
= shpeojtangenthnehmla.fcaytolath.tn)

fia) =shpeoftgnthnetog-fcxluttaTungnthneiy-fca-fia.cx.cn
Exampls ⺌ fcx) = C

抝盆 扣與
"

溜溜华 = 0

1 2 , 扒) ⼆二 Mxtb

拁说硹扣-_- = 管
"以⼼心⼀一⼆二 兜 竿 = m

⼩小 fM = P

扣 = 㖌
"奖 = 兜 tnttx = 㖌

⼈人⼼心奖 = 3 ×
2

坙 : Iffisdifferentiabkata.thlnfisantinu.us at a

型 check 恕杊 =
-似

know 柧 = 𥯆"去 exists

𢜔 (扣 ⼀一 扣) = 您逝去)。 ( x-a ) = 鰂抄去) 。 您⼼心

= 払) - 0 = 0 =>

fiscontnuousatalonverseisnottrueEX.fm
⼆二M-lontinuousevgwhere.butnotdffatolhe.ch

: 鮅器器 = 华

笼和 1
. 器器共

⼆二 ⼗十 ⼆二7 笳华 doesnotex.ie



Ex ⺾艹⽕火
i
yij-i.nu dfinedatx。

您㽊滤器器恕⾔言 ⼆二⼗十⽇日
,desuaistThereexistafununant.mu

aeywhe and diffnouhere

上
做

EX.tn/iiiiEnnuvusato 上
批 "

管 fcothy.no 㖌
⼭山等 ⼆二点 siri-d.es notexist* =7

fisnotdiffatOEX-li.lt
gisdgato.butgisnotexista.co



tg_gxfj.in 𨰻熊熊熊

兜nig
⽐比 0 a > o

= 管。卛 i兹

subuseinhog_it.tn -1罀 兹州

←灬 器器 EAath.lk ⼀一县

点给⼩小公 之卡

兹 道 :興 :叔 去

bysqnazetha.mn 就笇然去

aselb

纞-t.hnclrml.hgxisdiffatuand-hkiiexercise.ae
2.3 ! ⼼心

,
a = 1

ǎhgx = 六 ,
⽐比 > 0
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Sinx Forxc.io , ⾏行行
⼀一⼀一otsinXEXJ.im:黛…i. 㖌 们ㄨ = 0

Arasmall △ = Ì

tosxsinXEAreaofsect.rofc 不不卖

EAreabyoizt.am/= 器器
mgby俞 ⇒ Gsxi前缘
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