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XU ®HIC

ZOXEE, WIAREBEREBER AR 2 FE AW ORI TBAgT, 07 DiE# — b
TH 5,

TBUARNT ) OB BB AICBIN BRI OV T, B & AN A 2 T 5
EVIDBDTHL (KDFELVWILIEY INAZGHATIZ W), ZZKEPNTVEZLH
BRPEEE W) T EDHBD, ZoilFEEEL T2 FEiwIcENTb 5o T, I 61K
AT E BIZIXFRay— BT OEFITRIOL I, EvIhswnhid s,

WE/ — P EHOLHWEIRE»IC D, (1) RHIOBEEDHE RO L (2) BIEL T
W LEREDFEOMYPER L T 270 TH S,

RO NZRHTHEL T 2720, WEZHLEEZAX v 7T 2 [HIT A 2 DL 23780
D, ZOBRIC TEELWI LIFHER/ — MCEVWTHIDTSEICLTLEZ V) 39 (Bw
NT2) 2LiclTwd,

WHWRITHIEHE BT R L)L TECL (HeTw3), BAOT XA ME, 7
FRALPTEI TBECTHOE) 52 EEZT020, ZORHEZBEEL T8I,
FRERIC D W THID Tl 2 A%\ 2 &2 FE L T, FTHDIRIZ/N S W o R%#Y &Rl L 722,

e

LEEAYo TBEY 77> —,) otz w5 (HEHDHERE / — @ PDF & https://
m-katsurada.sakura.ne.jp/literacy/ IZdH %),

VAR D TREED TR DIBEBLHIRE 5, BBV, TSP DRBVEVDYDH 5
b Lz, BZ2o LT CIRENS LBbNS (b LIS w22 iUz CEM LT
TEWw),

IR D ECS
I DOWTOSEF L LT, #HiHk (1] 2#5ET 5,
o THRBIE) B YT I —) TIE = T HFOHE TE o EASTRE,

o P ZATELLbDZ (HEHD) TBIHY 77—, TiF TGl AR
D, TEEED T, Tk TERAEEE) LA TV,

S } ,{s@m
Z'Cu_

i
o Vz P(z) 1. {_f&fa) S

}P@Mﬁﬁbﬁoxﬁﬁéﬁjkﬁﬁo

e Jz P(x) 13, T2 2 BFLEL T P(x) (KD LD).y Eaids,

VAT T RSREZ OB DD (A a Y —PREMIT CHANZ D C) HETH 223, ROt %2 k5T
L22EDRZENEFRUL SVWHETH S,

HA TPV TW A Z L2 EAIL T, ZNZHANTHD 2 2 L THBHIZO EWIHIEZ VRS, H
STHEDEERMRZIRD K-> T, 100% Bz T2 E, —hHT, THOO HZHOTHRRAT S 2 Lidhk
DEEL <, MIDDRERICHIZT 2 2 & THIO TREMDEE L7 L WO BRE L b o, XIZEEHD (T
F AU L R, VIR ReD (FIZAESBERERTO AW L 2HATHwE I E% <, DR
FEHED2S L), Eb oI nTune  NEIEL CEBHEL W Eich b, LWwIblFT, 1T
DK ELENTRE T XA NI, REODADPBETZEAENEORE E L TREFEFLLRVEEZI TS,
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Vo (P(z) = Q(z)) Z (Vo : P(z)) Q(z) £ dFH L, BRI TP(x) 27§ & 9 RILED
z IR LT Qz) IRV Dy D X9 IcHidr, ik LEMEIEI DN S,
— Pla)BrzeALVIFHETHEEA. (Vee A Q) tbEL, TADEEDH
KoL T Q) L, z e R DHHEIF HEEOFELE z TR L T Q(z)s &
E/R A
— P@) D z>0 WIS TH LA, (Ve >0) Q) £ bEH, TERDIEDE «
WXL T Q(x)) et
e Jz(P(z) AQ(z)) 2 (Fx: P(z)) Q(z) &£FH <, BIZAIE TP(x) ZWi7d X 9 % o DHE
LT Q) YDy D& ) icHidr, fax LEMEIER DN S,

— Pla) Pz eALw)FETHLIY A, (Fred) Q) LbHEL, TADDHHUEE
r DIFEL T Q) &, 2 e R DGEIR THLEM » AL T Q(x)) &
DL
— P@)D¥ x>0 LWIFHETHLIES, (T2 >0)Qr) E1FES, THRIEDH = ¥
FAEL T Q(x)) Lwide,
o I DZIT s.t. (such that) Z 275 TF AP LWV, DIV LT 5 (HAEDG
£/ —br%DT), BlZIEX "TIneNst. ne>1) T%<L "(@neN)ne>1; E&#HL,

o HAE (1 M LO¥E) 2fDELA%E N LT,
o (VzeR)(VyeR) DEHICY T 5 & Eld, (Vo,y eR) DX HITHEL THS,

o [AFRIC (Gz eR)(Ty e R) DX HIC I 28§ 5 & Zld, (Fr,y eR) DX HICHEL T
%<O

ESDES

) =o = 22EH,

AuB=At BoaitEG ={v |z € AV e B},
ANB=At Boa@ifn ={z|x € ANz € B},
A\B=AD6 BzijlulZ S ={z |z € ANz € B},
A= ADHIEA =X\ A (FL X 22FEGLT2),
AxB=At BOEEEG={2|(Fre A)(FyeB) z=(z,y)} ={(z,y) |r € ANy € B},
2= ADRIEL ={C| C C A},
AB={f|f: B— A}.

N = HAB R OES, 7 = BEEROES, Q = AHBEEROEAS, R = FHEhOER,
C = HEBEEDOES.

DIN a & bIFFEET, a<b Z2ili7zT LT 5,

[a,b] :={x eR|a <z <b},
(a,b) :={z€eR|a<xz<b},
(a,b) :={reR|a<x<b},
[a,0) :={z €R|a<x<b}.

a,



(—o0,b):={zeR |z <b},
(—o0,b] :={z eR |z <b},
(a,00):={reR|a<zx},
Ji={xeR|a<z},
,00) :=R.

la,
(=
COWMETHEAT %5 L LT

o
o0

R" := {(z1,...,2y) | 21,..., 2, € R}.
r= (21, -+ ,2,) € R" ITRL T,
lo| = /2?4 -+ 22,
ac€R" r>0%t9T5LE,
B(a;r) :={z e R" | |x —a| <1}
EBE, a2l ET 58 r ORIER LIPS,

EE 0.1 R?2 Oxild, ¥ (a,0) (a,b €R) EFEPNED, ZHUIHXME {r eR | a <2 < b}
LRAINZBNLH S, (a,b) B R* DEZELZL T 2D, R DXEZEL TV 553
HiR 23005 (XIRCTHWITE 2) 133 Tlkd 20, 2b2biiHiczn k) A%
5 Z EIIREBOBENH N Z ) ThHDH, ElE7 7 v AT, KHlZRDFLEFTET I LT
Oz BRI L T3

b:={reR|a<z<b},
a,b]:={x eR|a<z<b},
of

]

]

la,b={r €R|a <z <b},
|]— 00,0 :={x € R | x < b},
|—o0,b]:={x e R |z <b},
la,0]:=={z eR|a <z},
la,0[:={r eR|a<x}.

iR, ER)INE, HETHRAT 2 BXA0%, =

max, min
RARMEZ max, I/MEZ min &) ELETET,

_Ja (a>2bDLF)
max{a,b} -—{ b (a<bDEZ).

Bl 218
max{1,2} =2, max{2,2} =2.

2 EDOFEBUTR LT FRICH %

max{1,2,3} = 3.



R OEBTHEA AL TH, maxA EWIHEEs2HV5,
max{x2|—1§x§2}:4.
WO EME) L, ACR, M eRIZHLT

M=maxA & (VxeAz<M)AMeA.

ERICOWTDHSZME
EEOEA A, BITRL T,
ANB=0 & AcBt
(RHE) FERDEE A, BT LT

ANB#0 < Ag¢ B

FEXHE D F &
a € RIZHL T,

_Ja (a=0)
laf := —a (a<0)

EBE, TN a DFfME (the absolute value of a) EMEEDTH > 7z,
DI L AEIFHREREEA > Tw 2 LR/ DS, T A T HE O A % G 235 FH &
N, ZOMEDHERICIZIZEALEDADRELEEN TRV L LNk,

(i) Va€R)|a|>0,FF 3 a=0DLE, ZDLEIWHRILT 5,
(i) (Va,b € R) |ab] = |a| |b].

(iii) (Va,b € R) |a+b| < |a| + |b].

(iv) (Va,b € R) |a—b| > |la| — J]|.

(v) (Va,b€R) |a|<be —b<a<b.

((ii)), (iv) D a+b, a —b BFARBIZELSTHORVOREIFE-D2FD, |[a—b] < |a] + ),
la +b| > ||a| — [b]| DIEKD 32D, )

(iv) DFEHH: |a] = ja—b+b| <la—b|+1]b] £V l[a—0b] > ]a] —b. a & b ZATEZT
la—b]=1b—a|l>|b] —|a|]. WA |a—b] > |la| —|b||. m

CNSEDNT VRS IR D LoD, Z U T 5,



B
IMEZ

F7. MIRRO TV ) BICEBHBIEL L wITNE, BEERDART %55 DT,
SNRAAEETEE Ta—, ZIBAE] {5VICZTR->TTFE W,
—HRARHEI LR

ANDEEZE L A L
XEZL2A LS

ILThHD,

RFELRZLIF, MELFCADLOZHAEL L MEDLFET L, Z0UBKRFETHLLEE) (#
RETH 2 L) TN E - ARYBFMEL I TRLS TN RELRAR) ELADRDIRETH
%), BRALBEVTOLIUL, BeALTATORIUIHIZOIEZT,

M5 Ak ICOWTHAT 2 CBEH#ETH 2 L-S FNE), v, 5EAZH LT, M
B2 EPBRBERINE, PIZETLERVIELHEEE) (UARTHE), ZH0IH L
. I LB NT L, 2O THERA T UL, HIZDOTEWT, BTHYIT 3
£IIBHT 5,

mEZHRANMD, EFSLSICBEHILE

EEPRAROEEZEZ RT3 &, ERES LELO6, HALTMB LT, 75 A
BFILIE L7 (f5. Bb 2 boTHd) L L2EL oD ALk,
HELEALDFHATOUREVDO2S LW, 22U E v, FHEMERTEEROEE, %
NTHMEDPZ S0 LzwiIne, ZORHIZHWIC S FEMEINT E A &2,

EDLSICET BDH

FLOWEE, 5, MW E I ERZHICANS X HIIBHT 3,

LI BEHICANEWEEZ S Z LT ok v, BHIZANS,

FICHLTHRAZ D, B LET, F—o ERTwAEITTIRIERIZE L, 520l
TTU Ny FLET,

ZOEFETIFTCIRENTL ) ABESEVWITNRE A EPHHICA>TWSE ) BT, 2D
SHEDPHF2M ) BRE2HAT, BT 2L IIBOET, Z202ErPoT05 L, B
DHICEBLET (I ERMBELEL X ),

RICZDFE, LEENI L E, BATOUEBDHTLEY, BNLTWZ6, 9 —EPLD
HL,

HZFIZOOTE, 2 ADREIC K > THEARAAEDNH 5133 C, HFILH-272h %
TRT 2 X )0 (HEERAE S hERIREE-7D ., M7 7V ZFHL 20 FAERY LA
DEE, BAXDORZGHATHT, BRICH TREBEOERELCEHBIE HE o 7 & E L,
ERPCEHAREEL F L7, ZO¥VT, ZOEMEL 2ARIHZIARTHTT, ),

R0 B EMEZ 2T, BEASE, 5 R (b o ko TEERBLE) HTkRT,
BORLUBE T LI 9,

ZOMHER, HATLEI, L) OB TT,

BEPHTOERDPHICA-> TRV E | FEARITIERIAZLDICE 1T T,

MAKRER?S, SHHEZ LI 1BETEE T,
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0 A A>3y
0.1 MBIFFEZZIES

O TR SR AT =2 TH 3,

BT L 1E, CHIRE IO B0E ), TRIROMIEE IO 2507 BB EEDITR S (Y
FORTHEH E THAZ—HL T30 TERVIE, £HEHRITANSGNTRE LT
b5b)o

BT L BEROBFTH S

COHHETIIEFEREOMABAICHENSIBRICOVWTEDIRS,
HARD KA TOMI T TOMBOT N, 1FEAERDDITKIES NS,

(a) MRPROMEE % FEHHR & ClEC BB (FEN?) L TT £8 5 (RO TR 0OER, BUARH
WD DI EZRDYFR},

(b) MifR%Z B A LEEL, ZOWEZEEHOWICHBNTIHEHT 2 (BUEAR D ERIOREIHE),
(BERRIC 72 223, EEAROBA L (a) DIETH D, )

BHRBEARTIE, 2OZ0DEL 5 L bR ZFE DR FE o7, MIRICEHT 2 HEDFE
LWHH (KEPICE->T TEH) ) eV HZTHRMELICL T, MBSO EERHERE 8
D¥ATLED (T4ERD DL, "lED L — 4T TEHEIETE %) X9k s,
BRE2IERD THEERERT VN, bEETICEENL EHEZLI L), 200 SR
BT 2HHZFLODTHER, LW0IHIHDTH S,

ERBHO o)k, T BONDOMROIEAN L DFEL CBXRXSNT W50, 20
AT S 9 LB D O (R %) S Z2177% 9,

0.2 ZRREEINFE?

RN I DD, —ETHHT 5 &, Brohicik, MRz HwWs 2 L TRETE
5, £6Z2605 (HHIFIFIEL T, MRZ2HHLTICESZ 52 LT O L) Do
LEAHB, EVHTLETH S,

WTRBODERR: [ D a T BHOREE1F

GO ER: [ DY a THGTH S EIZ
lim f(z) = f(a).

T—ra

HoOER: (2 TIFRHHIZEQ)

b N
[ 7= i > 5w, a0

SO IZEATEDMAICH D REER L 722 7% T, B o THRNTAL S, (ML ARIIZIFHEL 72
ZEDFHOTHoTE N, LOHIBIHITORELED VWE LK (),
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HEEDEH: f: [a,b] — R 2%8HET, f(a) <0, f(b) >0 & 51X, Ic € (a,b) st. f(c) =0.
REHIC I 0% 25051038 203, B Z XXM INEZ IV £ Z, ¢ 13H 2 BINOMRE LT
fFonsd, )

Weierstrass D KEER: f: [a,b] — R 2%#ke7% 51X, f X [a,0] TRAMEZELS, 74
b Je e [a,b], Vo € [a,b] f(c) > f(x).

(2D clddbrBINOMRE L TRONS, )
FHEOE: f:[a,b] — R PEHET, (a,0) T f VWA ABER SIE, Je € (a,b) s.t.
f’(c) _ f(b) — f(a)
b—a
(@ DT DT ¥ A b TlE, Rolle DEHZ HWTEEI Z 41, Rolle DEM I Weierstrass
DIRKEEH 2> CREHI NS, EHT 212, 2D c bHH2EINDOMRE L TfRENS, )
MR, PIEDEEDO—RILTH % Taylor DEBSRD, L) Ltk s,

Taylor J&BH (FERE — BAEDIC D BN 228 TR, L ZEEE):

(x—a)". (BEOMZ) = lim Y EERINDZOTHIRTH )
n=0 k=0

n—oo

T - 1 n

e = ZO ﬁﬂf .
e | FEBEIE L I N S b DD T, FREIOPANEE 721 TIRERBIHR W23, MR %
M2 2 ETREHETL 2013 TH 5 (N DOFHEICIZVIRIBEE T+ Td %), thohl

E LTl
(1)t 1 1 1
:4 :4 _— = _ — ..
T ;271—1 17375

Db 5, m I (FRCHBE L IEN S D) TH 20, FHESIOMRE L TR 5,
Fourier #RBUERR ( TBEEE AT 4 71, MEFMBLE 7 — ) &, THL): [ R— CH
JAI 27 DJAWIBIECT, HAHEDW oI 2RO %6 I1E
1 [ 1 ["

ap = — f(z)cosnx dx, b, :=— f(z)sinnz dx
T ) ),

EBLLEE,
Qo .
f(x)z;—l—g (a, cosnz + by, sinnz) (z € R).

n=1

BERIECERILE, Flr,y) =0 LW ITERADLS, y =) L2888 o DFEZFERT 5
EBLC, BRI O CHELIGHN - SAH 5, Z DO FEFRT I3 READBED
FAEEHT (D FED y IKOWTRL), (D) T TEFTHRIUE, o THo A2 ZHREITE) 2
DIz L L TR o5,

KRB DHEARTEI THERBD n REHEK ap2” + -+ + ap_12 + a, (FEFLOHPHIA 7
CEH—2DWZHRD) 13, AR TREEE) L2o0vTwD, Z OGN % 1> Tk
W9 2 DHEETH 5 (Weierstrass DEAMEE 2 VG FUIFEINZEE L < 720,

R 203, HWHo A OWIERE D RO DREINIL, & 28BS 21ED . Z Dfik
BRBFEEL (2 2L V), ZRDMEOMRICEZ 2 E2RT (2 2IE EfEH), £vw) R
=Y —Td 35,

1R, BEAEDTXFANT, ZOEHICEANSOVTLRL, LEL, HELOITYR=F LR

50 (AHIRHEZDOT B L. ZOBRDIFENAL—RITHEL LI T EDS V) DT, ZO#KETIZD LEIT
A2 DT B EICT B,
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0.3 fREDMEAFICDOWVWT

MRWNEE LD TH B0, 2N EIPCoTHET 20 L WIFHEAEDFEZTED TR
T, £ GHEICBBOFEDRIES NS0, L) EZAICHEDEND D 5, FIHEZ
R E V)P AT TE vy, SEHZHATHMCE S X910k 5 2 &, e
HOCalHTZE 2 L9 1k b 2 L WHETH %,

BT 52 L, BERWICIZ, 7/ — M 25ACHETE 200ERT 5, HiLHTE
THEDEREZRZ 5,

OIS BB CORRBRIC DWW T, 271 [2) DEFRDT XA M ELTHEIO 653 (LIZLIEE
FHIEEON TV D), ZNL DAV EHHZEEL T2 AiE, HE [3) 275 2 L 28
D5, FBEROELVBAY 20T 4] 2810 TEL, WITNSEFDOH 2 1{ETH 5,

(2016 FF3E0M) Z DFEED 3FEHICAD, TNFEFTHL B> AR HICT 22T,
S [5] 1, BEWEEMTEHOAMETOT X A FTh 503, MIROFIZONWTH LD
PEEIIR D EBH o7,

IR [6] 1ITIEFEEDMEHEIC DO WT, MR E DT A 25w H->Tnw5b, THFHC &, HL
ZIHITIERL THOET 2 A Z 9 7208, EBRICHHRAZANIZ THHATHRLT, ETHORD
Py EVHEEZLS LD TS, (YD B L) &L TH@PAFHHEZ TS XD
b, FRIZELEIC, Uo K DE3IHT 27503, fERMICE D55, Evw) T EiD
b Lk, )

6] DEE N2 L TROE L7223, 20 H 28K 1B ATFAREIC R > 72), 1l
K (8], 9] bEELTFALTH S,
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Weierstrass

D IR

BT S e

FEIMEA D IR
TIVXx AT Cantor @
A DINER [X [ N i
/ Bolzano-
Hh i o <2 B Weierstrass
DEM

/N

Weierstrass @

[ — Cauchy | DIUR

Rolle D EH

PN

S - Cauchy D
EfED E B Taylor @& o b i B
f" > 0in \, L h
I° 7% 5 125 - 0 E S L0
FHF M

C DT, MDD Weierstrass D LIRABIIFEHL v (Z2Ndb H->T TRB, LIEXR),

X 1: Z OFEHIN0 TE L EH O O BGR
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1 RBOREOESE, RES, LRETR

TBEED i) 2% L TR A —LEAICE ST, ZOFiIcENTH S I EIFEEID
Lt wd, §i5 (RSP ICEHN2E®RD H 2 DT, FIBL THATI I,

1.1 SEBMOMEDOHELXESD

FEHEERDES R OFHOWHIC OV T, PEEKDERME RS AI>TwETHA ) L.
sk THOWYPbN/IZTTH 5,

ik & FEXHHICHR T ((KTh %), 2D ARDBEREMNL T3 (EFETH ) 72
J T L FEHEOMGE (KIETHAT 2) LIFEN2WEOF>, Thbb, XD 1~3 &
729,

1. K =R @R DML, FEIC X D6 (AHAME, field) 272§ (MEEIC D THIEARE,
ZEROTHEEICOWTHHREZ 2 U, oBoE 272 9),

1) Va,b,ce K) (a+b)+c=a+(b+c)

1) (

(2) (g e K) Vae K) a+0xk=0k+a=a

(3) VaeK)(Fd e K) a+d=d+a=0g

(4) (Va,be K) a+b=b+a

(5) (Va,b,ce K) (ab)c = a(be)

(6) (Flx € K) Va e K) alg=1ga=a

(7) (Vae K\{0k}) (30" € K) ad" =d"a= 1k

(8) (Va,b,c € K) (a+b)c=ac+bc,a(b+c)=ab+ ac
(9) (Va,be K) ab=ba

(R TIIIMEDRALIG 0 (FHFD 0 TH D, FHEOHNIG 1 1FWHD 1 TH 5, )

2. K =R IGEFOMET < ICX Y IEFEZ 2T (kTh b, 2IEFEATH D, WHFERDS
RDINE - Felk EMILT %),

(Va,b€ K) (a<bVb<a) (fEE®D2IGITHEAHE)

Va,be K) (a<bAb<a=a=0D)

(Va,b,ce K) (a<bAb<c=a<c)

(Va,b,ce K) (a<b=a+c<b+c)

5 Va,be K) (0<an0<b=0<ab)

3. 'REDEFHEMNE, LI NMEEZR>, JHUIRKIATHIAT 5,

(2 ZIFEO X BFHOLAICEN TR WAL L W ERBRT 2, BiRHTIRE Y LR
L ThHAI ?%M%i&mo%z“rﬁﬁjéﬁﬁﬁéaﬁmomfésﬁ\%@t%\:
VIR HFICENS Z LKL LfFTE S, )
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1.2 SREDESMH

GEEE: TR, b\e9 & TR OMEGENE ) ASE < TR B A8, THMOMEE 1k 2 h E
ERA B ATH S, )

FHOMGEE , BRI H] (7) 72 &, EHAROES R KT SMAELIE (Bh5
SHM 75 50 O F ORI B O MR O TEEDREE S B ). LB 725 b

DG DBCEI A EBO AT IS0 2 & %0, RENE L D% 355 THL .

7T v

()mmwmdwﬁﬂum%%mﬁﬁﬂﬁ W72 EDH B ANDIDIZHRTIETHIT)

JA TNV a2k T A

(b) Weierstrass @ LRI (#2ih)

7 v X A 7

(c) Archlmedes U)IAE (#ih) & 5efmlte (B2 cithd 208, stk & id EED éz;uéh;/ ¢l

(ZDOWDHEHIM» L 22 DT, BEHIEE L ZLIcT 5, B TG, [10] 23
WEBREECEATH B0, b I LB TRITAM) 2] 23R L T, 7% A
MT & o T, TN DFEME RS (B A1 (A) T Rich S e IR eS| miR %2 /o 7%
E) 2K EAHTT, 2NoDREEZIEHL T02 bD03H 223, HEME L TZZD3
DXL BVTRWTHS I, )

AR OES Q BIAFIRTH 223, “HIEEOMEFNE IZHZL 2 » (21U DV T
BN 5), Q T2 T 2 DIFAAREISE Y,
fetroigimz B L T CHA, (o) ® (d) BPHER R T WX ) ITH KU 528 (b aE 13
BONBSIFE2200), BHNDOMRIIETERET 20T, 22T (b) 28T 5 ((a) IFEER
Ik, RENCES L CTHAT (T7 X b [11]), FERBEAEDL L L) D),

BEPEAoRINE, (b) 2H0THEII,

EE 1.1 (Welerstrass DLRAE) R OETES A BRELGTIER L, 2o LIicAR

Ko, Al 2R,
(ACR,A40, AR LICERETZE, ADLERBHEET S, )

COEMZMMET 2123, T RICHER ), TER) EWI)FEDOERZH > TV L2R0ELDH 5,
m%ﬁt*&%ﬁ ZIUIRIE TR T 5,
ik, R ZEHLALERTIUIRHT 22 LUK (ThbE 2D ii?f%
b\mﬂfﬁaﬁx%m%%ﬁﬁémi%%ﬁﬁ#b ¥ Z2NERoTHHEEICIZ
DIZK VDT, TOHETIE, COMEPIELWI 2RO TERT HI LT, Vﬂﬁ
COWRICPBo7ZETHR, EDHATIELWERDTERT S LI T, 2o
TR, LIRS EICT S, )

ORI, WO HET2ERD THEE) 20T, TORICHLATEL &, BAhogm oz 3
")\ EWVHDREID LD —DILH B, %nfﬁ_&b%%nntcbvbi\ HELZoTHEGFICIDEI 20w Lk
W (O FIC I FEEZ SRS OAIR E VI A DB L 5 WLT, [EARNE ORE, D Ltk eg), I liie
@@5@iﬁ%ﬁ®ﬁaﬁﬁt EVIIEEENPSODY vy AIBAD I EBL,

DAY & EBALFEEDIE D OWRRIDD 5 DT, FRCERD WL AICIE, (52 NEETTE L
B9 )%b&)t;m

TOA ERZ D Lz ndy, ZOHFETIE, EHEEEREL Ty, EELTWAWH DI 24 %

AEFHT 2 D1E (A4 AHRECTH %, Bl k)T ik, WIRICOWTH F AT, EEAROBCE TR %
N 203, WRZERZRL TRy, Z2OROMBICEIT 2@8I%, FHIZHR 223, FEHIEE SR T (R
C) ke v, Bo7EMzZ FRICL T, Z2I00%ETIEHT 5 2 LIFAETH 5,
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1.3 ER, EICER, LR, sup
A E VI EE —RILL 728 EIRE WIS EZEAT B,

(DI

-
EE 12 (EFR) ACR UER 7%, U ADLESR (an upper bound of A) TH %
&,
VeeA) =z<U

B ONIDZ ERWVT,
N /

a 5% B3H0 N
EE 1.3 (EICER) ACR LTS, A 75§_tlc:@ﬁhﬁ’~ (bounded from above) Td % & I3,
ADERN (Bl b 120)FHETLIE, Tabb,

(U eR) VzeA z<U

BRI OZ LR LS,
N J

ARA—TELTE AP LICEREE, A DR v N— (BEE) TRCHMZ S g oBEd (I
D) HbH, L) ETHD, ZOREDI L% A DLEREMESD, ZUI—ENICE £
5HDTREV, UNPADERTHZ2LEE, U =U+1,BE U DB ADERTHS
P65,

(IZ2EDRE->TVEDITTRVDS, THE) W) FWLIIEANEY2S Litk-)

Ml 1. A=[1,2) £ T2LE, ARGLICERTHD Z LAY,

M2 ACRUER (TS, UP ADLERTEVEWIFEM%E (BEDRE - 20T &
@ﬁf\%ﬁo

Bl 3. ACR T3, ADVEICHRTIERVE V) EFZ (BEDIS - 20T il
TRYE,

4. A=R £ 323LE, AR RIZERTRWI LZRY,
IS DOROMREIR, fk A i (p. 133) IZH %,

(FAFEEDOFZETIE, BBUERES AP 2 EMR Z T, AF 2 —7 T A 2Bzl &
LT HotaFa—rTNy 7T Zidb B dnd B ook, ERDHILT
BHRPIVHDERT I EICERBH D Z ) EFoTEBWT, BUMCHEC . BUER I3
WIFACHICHI T e, BEFRDEPSMEIHZ ). > T TRIENRET, )

AWREELETHIT, RIARTHE L E, A D ERBIREFET 200 A D ER
BRICIIRMEDAET 5, 22 A D LERERY, $4bE, EREIIRD L) ICERS
ns,

SBCAEHT A K9 1c. b LIRAKIEDXFET UL ZE ERTH 2, —/7, mAEPFEEL RV E ZICH HR
DIETH 2D 2DT BAIF A=[1,2) BRANEZR 200, ERIZ 2), 29 w)Ekc Tl &
FoTwa,

Y2070, HoRITIE, BRI E L TRINETR (the least upper bound) L HWTH L DD 5,
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e N
EE 1.4 (R OBIRED LR, LR=LRORIME) ACR, SER T, SHBAD

L PR (the supremum of A) TH 25 & iE, LD (i) & (i) DD EZ2 WV,
i) SIFADERTHZ, DL

(Ve e A) =<8

(i) S L h/NhIv0EE A O ERTIE R, T4Db

(Ve>0)(Fz €A z>85—c¢.
\_ /

(i) WA LAY D60V EA IR S DAL TH/AIVEIIZS ) ERTHRL, v
I EF, SVERDI LDORMETH S, £ T ETHD (L2 ZomzERIUEE
BTHD, ZNEDEOETEAEL BV E V) FUIFAKRRERTH 2),

BORLICHR DD, BOLODFOTEL (LI)PIINTREIBEDERZTH L Kb 7
DT,

Bi5: T’ 1.1(Weierstrass D LRAE)

ACR, A#£D, AZLICERETZLE, A D ERVBEET 2,
(LICER»O2ETR Y R OEEOWIESIZ LRERD, )

B 5. (R DHFEAICET 2) ROMHEOEREZFIT,
(1) B (2) RicaEHR (3) BB

MEDHIDOZ ETHEIDEDEDENTEL: BRI ERTH 5,
M 6. ERIZERTHZZLEERYE,

(F: COH7h T ICLTw3E L2, FETRIWHT S L%, JOHEE/ — T
L ThsDik THALEZTHLSWW) oTHS, EIIHELTHS2DT (A D
&3, p. 134 i), WHHEATF IV, )

ACR, A£QD 3%, EH 1.1 256, ADBEICERTHINE A O LIRBEET BH5,
2 ADERPEET 25 0IE (LRI ERTHZ2 6, ERAVDEET LI LICEST), Al
LicERTH 5,

fifd, R OFETRWITFTES A IZDO0T,

(1) ADBEICERTHSE < ADLEEIEETS
DI D 3L,

AP YDIEEEASTTY Py FTEBL, HENICF 2y 7T 5L k0,
7. ACR, A4 LT2L %

AP EICHERTHZ « AD LRBIHFET 3
DR DD Z &Y,

ACR A#D ET2LE, ADERAPHET 25613, ZNREEICHS 2 Lz LTHERE
L7ed, ADERIZEET 2%5613, —D2 Lk,
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W 1.5 (ERO—FM) R M7 EAD HRIZ—ETH2 (b LAETLH6IX, 1oL
HE ),

Bl 8. v 1.5 2,
ZOmEICED, TADERIZ S THE LIHIBAPHERSE XHIK B,

g 1.6 (RKEIILRTHS) ACR 95, ADPRKEZFTE. 24U A D LR
ThH3,

SEBA BKME &3, EEZEEH T2 (29I TEE>TwARLY2 L Litkwy), SeR
BADRKETH S EF, RDO2EEDBR DD LR VH

(a) (VreA) z<8.
(b) S € A.

FEROERD (1) 1 (a) ICL DN, EROELED (ii) IZ2WT: Ve > 0 ITH LT
S>8—c (EDEZEBFIENEILAD), £ (b) kb Se ATHEH5., (i) BKELT S
(=8 ETNIFRV), =

W22 A DIRKEDPITFET 256, 23 ADLERTHY, A EICERTHS (£TH
fEiiH),

Bl1.7 X ={1,2,3} £T5, (YR XCRTH%, UFIIHIVH I LeHIDIIHKET 3
23, O TR F =y 7T RETH S, )31F X ORKETHZ (HMEZHHTE T ?),
WZIZ (AE1.61ICX->T)3 13 X DERTHS, WAL X F RICAHRTHS, =

WLSY:{l
n

neN} LB, Y LRl L Ao, FEE LY ThD . £7
VzeY) z<1

ThHd (EEreY %Bold (EInEN)x:%. n>1ThHar06, r=
REZ ERTH 226, YV O ERIZFL wAIZY FEICERTH 2,

— /T RAMEDPTEL 2 0GES FIRBBEAETS 2 835 5, ERIZZ 9 I GEeIc&RT
OMRTH B,

1 1

- S T = 1)0 —Agc:%
n 1

[ |

RAER ERTHZH. HRFBITLHBETEW

Bl 1.9 (RKRERFRFEVBVWHERIBFETS) A=(—00,2)={rcR|2x <2} LTHLE,
213 ADLERTHS, FEFE

(i) FED 2 € AITNLT, 2<2THBEDH, 2<2.

(i) EEDOLEDE c ITNL T, 2:=2+5 £BLLE  2<2<2+e THEDH, z€ AHD
r<2+e.

Ogic ERII SAHZDT, TUIFADERTHS ) LEZTH,. TADLERIZIU THS, LIFEA%R
WIZEIERLEY, 2L T, ERBE—o L2 woT, TSI ADERTHZ. TADERIZ S TH
% FMsE b OK.

NZECHHT 2 E TS 13, ADEDEELID HREVDPEHELVEVIWHEZRD, A DEETHS,, @D
720 TEDOHEE, oIz SHELEENZ2DT THL ) 2 ANSZ0ERH S,
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WZIZ21ZADERTHS, =

Ml 9. A=[1,2)={zeR|1<2x<2} £T5LE 213 ADERTHSILZRYE,

KRZBIR LT, EROA X =2 (7K SAH 5 ERORAMA) 20082 L2819 5,

R 1.10 (AFEEZEEISERH) "LicER), TER) tw)HEZERTL I LITE> T,
Weierstrass @ _FIEAHAERICE T TCWA I 2L k95, ZN6D0SERA LT ICHM
AT TELCLEEI RS0, L TAS ERW,

(VACR:A#ON (AU eR)(Vz € A) 2 <U))(3ISER)- -

EL O L VERTIE 0D, Gt K, BT 2 ICIZREB 205 THH9H, 7nr o3
VITEI L, FEFoLNMBIIMN L ZBEICT A, LW DT, =

R 1.11 (EEEDIBER) (M2 VHETEH DT, RIFANL—LTHRV) A=0 7%
LEMEEOFHIE ADERTHZ (RETL &) 2RI L TEL 2%, ). FRIC A O LD
FHETHZ L6, AREICERTHE, A D EREROEAITIR THY ., ZUdR/IME%E
Fitc e (BRI T03), 9212 ADERIFELZ Y, 2F) TEEAT EICERTH
503, ZBEAGD FRIBFEL 2. =

[ 10. fEEOFEEIIEEAD EFHTHD L 2mE,
MifR2 R 712 lim LV I)EdERdHo7 L HIc, ERISHL TS sup £V IHF50H 5,

a N
E& 1.12 (R DETLHBWEBAESD sup) ACR, A#) £T5LE,
A d APER (ADRICFROLE, DF) AD LRDHAHET 2 & F)
Pa= (ADEICERTRVEE, 9F0) A O LRBEELEVE X)
I S
N J

R 2.22 (p. 34) Z R X,
Bl 11. ACR,A#0 L T2LZE, supA DEFELF,

ADERIZ supA EFHITED, supA 1F A DEREEFRS VW EICERLEI, 20D
ADFEE I lim EBITW 2 (BF {a,} 25 oo ICHKT 254, {a,} DIEBIRIZTEIE L 22025,

lim a, = c0),
n—oo

f 12. Q Z Ak ONEF A TH 255, THHBOEEM: ) 138D 7w, DFE) Q O
FNZ T EE2ERT 2 L 12,

RICHERD»DZETR Y Q DIEEDOETHEEIT (Q O#HiP<T) ERZE->

AL L v, Rz H 1T X,

24cQ,ScQETEF SHADERTHZ LI, () (Vo e A)z < S, (i) (ve>0) (Fred) S—c<u
DR TOZ L EEHRTDE, EVIEKTH S, SeQ L LT3 EICHE,
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1.4 T5, TICER, TR, inf

HiEO TR, T RICER), TER) &Rk, TTR L. ThICER), TTIR) £w)FEE
L inf EVRIHEEVERERIND,
4 N

B H

E&E 1.13 (TR, TICER) 1) ACR,UcR 7%, L5 ADTF5 (alower bound
of A) TH 3 LI,

(VeeA) L<zx
DI NIDZ L2,

(2) ACR L%, ABTICER (bounded from below) TH 5 & i3, A OFHH (b7
CEBHID)FETHI L, T4bb,
(3LeR) (Vxe€A) L<uz
DX NIDZ ER VS,
B)ITERVPACRDTRTH S LIE, XD (i), (i) LD DT ELZR VI,

() I X ADTFRTHS, Thbb (Vred) <
(i) I XD KREFOEIE A DTFRTIERG, TAbE (Ve>0) (Jrec A) T+ >

FLACR AAD LT2LE, infA L wIHids%

Ceql | ADTR (ADTIARTHS L F)
) - (ADTICERTRVE ¥)

TEET 5,
J

Ml 13. ACRA#0 LT, —A={z|(Fyed)r=—y} EBLE, LTOMICEZ X,

(1) SER M A DLERTH 2 LI FEthximill TRy,
(2) TER D —A DTIRTH 2 &I Fthximill TR,
(3) SERVADERTHZ%51F, —S 13 —ADTRTH 2 I & 2RE,

8 14. Weierstrass O FRAFZ{KE L T, R DZETHRW NCAR G TEEGITTRZRE> 2
ExmE, (2o TE 2O TRIAMZRET NI+ THL I LT 5, )

1.5 ZILFATADNE

MBI BT 258 % 9 5 7201z, PILFATADAE (the axiom of Archimedes, the
Archimedean principle, the Archimedean property) & FFIX#1 % FHEEDHE

(2) (Va > 0)(Vo>0)(In € N) na>b

BI7PLXXTAORE, EMRFHELH 20, Z29T2L TPAXATRADIFNOIE, LHobLwDT,
COETIE T7UXFRXATAORH) TlT, (ZUILTH, ~ADADMaLA LRI L2 T2H5DTT )
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DB % (7o Z a DVNI KL b WIRELTH, +0% A a ZEDNUL D L HKRE
b b h
(b—HHANT E 2 U0->T TELHEDIUIILERS) LEVWELR),
TILFEFAXATZAORHIZHAS D L HICEZ 5000 Lt \way, R Ak, HEEE W)
CER I SIFEFHTE vy, Weierstrass O _ERABZKE L CTHIULEHTE %,

EE 1.14 (ZILE AT ZADRIE)

(3) (Va > 0)(¥b > 0)(In € N) na > b.

SERA WHIEZAVZ, 3) DB ETEE, HB a>0,b>0 BELEL T,
(#) (VneN) na<b

IR D, A:={na|neN} tBE, ACR A£D RO, £ () 6. Al
RICERTHS (b A DEFITHRS>TW»3), WAIT Welerstrass D EIRAFH LD A Dk
IR S 2MFET %,

e=a/2 LBLE, e>0TH506, LROEERLD, H5 v e ADBFEL T,

S—e<ax <8,

A DEEPS, x=nea ZMi7zT ng e NDFET S, TDEE, y:=(ng+1)a B &,
ye ATHY,
y=(mo+1l)a=na+a=x+2>5+¢ec>S5.

WZIZyecAy>S THDD, ZHUE SV ADERTHLZEICFIET S, wAIC (3) W
KOO, =

E%lﬂﬂ&#ﬁﬁﬁﬁhﬁm)$%ﬁna>bCin>>2kﬁ@?%%oﬁiﬁa——
0.0123456, b = 98765.4 &3 % & &, b/a = 8000048.60031--- TH 355, n = 8000049
ETUL na > b DD LD, TDXHI, bla DINEEFRTRERD B Z LRI, na > b
Wiz n RO S,

:@%Zﬁ?ﬁ%ﬁ%ﬁ%k%%#%tﬂ&mo%mw%ﬁ%ﬁ%m&ﬁ%&\mgg<
m+1THEI06, n:=m+1 ETHUE na>bBENITID, ) — LaL., EEDOFEEDIINE
TR TEDLZEDFEAPMELRRHET, ZN2 L LI ETELE, FHRIETLVIXTAORHEL
D 2 &2l MEREL 2D TH S ((ERDOFELEDVNIFTRTE S L) EBITEE LD
T, ZDI9 b, ZO#EER/ — POMFICD W EB TR S, ACARER 2] #7A2% L
R\,

TUFX AT ADONHIILS T DHTO L HICBZ 2000 Ltz wdy, GEHIZNEEC, FEoime Kk
BRI L CHEEZERT 5 L0 Tk, Bl Z2IX ERo X ) i oMtk » St L 72 b §
% (Weierstrass O ERAFHZRHLC LT, EH L4 GEHI NI L Z2BWEZ ), =

TIF AT ADNHIX
(4) (VU >0)(3neN)n>U

LBOTHLAL (Af) T 2IRCADDDDLTLOTE? L0 I AL T 5.
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B 15. (TAX X TAORNHZE>T) (4) ZiEHY X,

Bl 1.16 7 .= {—1
n

n e N} ={-1,-1/2,-1/3,---} 9%, 0% Z DLERTH S, EE,

(i) Vee Z lZx<0 Zili7zd,

(ii) Ve >0 1ML T, (neN)ne>1(a=¢,b=1, LT TLAIATRAOREZ3),
cortsestcpane —lo0me NI (el a>0—c BIRD IO LE

n n

%qu%@:_%aﬁnwﬁm%

DEXD. 0B ZDERTHZ, (0282 DIRND EFTHZ, L) DBL-L DKL SR
21%97?) =

M 16. LOBIT Z DRAEDFEL 72\ 2 & ZREHE K,
Bl 1.17 (N FLEIEBERTIREW) W =N 75, WIikEICERTEL, FEE
(VU eR)(Fx eW) z>U

DD (a=1,b=|U ELTTP7AVFRATAOREEZMEI &, n-1>|U| Wi T neN
WEEET S, S n> U >U. WA z:=n ETHUELV), WAIZ U IELICERT
%V, =

ALEEM)ME: Lod4o0floEe X ={1,2,3}, Y ={: |neN}, Z={-L|neN},
W =NIZ2WwT

supX =max X =3, supY =maxY =1, supZ =0, supW = occ.

(Z DIRKAME max Z IZFEL 22\, W O EBRIZFFEL 2\, )
B 17. WIREEET T7 L3 X T AORNEEZHT ) LHMEZHLZEE, LIILIERD X
) BMEPERIIBNDG, INSMEOHEPZTNK (HESIFFHL, Bk s 3kb%2 H
J k).

(1) (MVaeR) (YoeR) (IneN)na>b (2) VaeR) (VbeR) (Ine€R) na>1b
(3) (Va>0) (Vb>0) (In € R) na>b
(FEVZ 3 2127 2 OIFEBRD D Lva v, ZOFOMIEVIZREIEE SEERL 72D T, )

R 1.18 (BB 1.14 DFEAZH S TIRIR) 71X XA T RADORHOPSHMER L A D7 7
W I TRNTERDIZH [2] TlE. EBALFEHLTH- T, 2016 FFE E TOFERTIZZ D
20T (BI {na}, y PEIRZM)) ZEEL CTWn2h, BH [5] 2 74T, FHiEHO 12
EA LT OFEH (EL 1.14 OFEH) 23 2 2 E R o T, HAR [T I ENTH B ([10] 12
LBHEOTEITIER»>7DICEE)), =

VA AR AR TORSDBIAE YT, 22U TEEL T LESRARDLLEVESL I D2 2D L (T
FATADRBOPW DA N30 AR H 2 2 L) HELHH T, FEEPLLEDOEHDGHER TED > EAD D 205,
TEZNTLE) TEIXREPMETH 2,
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1.6 BFR
B THR LwIilabd 5 (SRI0%M R IKEFIR ARV T, ARESEEICK2),

EE 1.19 (R OBERLGEAES) ACR LT5, ADPER (bounded) TH % & 13,
(FReR)(Vz e A) |z|<R

A RYAS R AR

Fix, AROWRIILRI0ZEM (R 2 CY) THHVS ( TRICER, | TTICER, 12EF
Btz I\ Tw 2 DT, ZRIGZEMANIIERTE Z200),

FRTH DD, 20 IAREROEE%2 T 5,

(a) A, BERIZOWT, |[A|<B& -B<A<B.

(b) 2,y eRIZDWT, [z +y <|z|+]y (EAFERD 2 IOFER LTI D).
M 18. Lo (a), (b) ZAEHY X,

ACRDPERTH27-0121F, A D LEICERDPOTICERTH S Z LR E|5TH S,
KB, ADBERZSIE
(FReR)(Vx e A) |z|<R

DR FODT, Li=—-R U:=R EBLE
VreA) L<z<U
ThHO, AFRITHERPOTICHRATH S, I A B RICHERDP O TICER LS X
(U, LeR) (Ve e A) L<z<U
HIK D LODT, R:=max{|L|,|U|} £B< &,
©<U<|U| <R,
—fi, —-L<|-L|=|L|<RTHBH»5, —-R<L

x> L>—R.

WZIZ 2| < R DB ZODT, AFERTH S,
1.7 EE

Bl 19. LD 450BI0%EA X ={1,23}, Y ={L |neN}, Z={-1|neN}, W=NID
W, inf X, infY,inf Z, inf W Z3K® X,
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B 20. L ToOR 0) WaEEE, (a) RICERENTICERTIEZ W, (b) T 7@“9%%75 SRICH
E%mmm (¢) EICERDPOTIAR (29 0») EEHIZERE V), (d) RIcERTELST
WHERTRG, OWT YT 50, HEE X,

E = {% nEN}, ={n?|neNLG:={(-1)"n|neN},H:={-n[l+(-1)"] | n e N}

B 21. RICHIT 5 R OETEA A (j=1,2,...,10) I LT, sup4;, inf A; 2K X,

1
Al = (O, 1], AQ = N, Ag = R, A4 = {ﬁ

nGN}, A5::{n2‘n€N},

nEN},

A= {1y
Ay :=(0,1)U

(72720 tan ' IZFEHZRT LT 5, )

neN} A7::{x€(@‘x2<2}, Ag::{Sin%

3), Ap:= {tan_laz | T E ]R}.

1
(2,

2 BOIDMBER — c-N Wik
BONDMREEHR L, MRAMEEEEN5, @M 218 BHEL BETH 3,

COfIDIZEA EDNEIZ, THAD ST THARIZTTH DT, BEEFEAL LT,
SRFFB BRI TRl T %,

HE o, MROMEZHET 20REEL WESbRTWVE, (BLYH) D TOEAIFFH
A6 BVOREEEEZ L L 2D L, @5 D) LAFHBBRL WA, B ZISHE
3] D SN B,

2.1 BIIDERH=

AABEERDOEA N={1,2,---} 2256 R DG a: N - R DI L Z¥F (sequence) F
7IZRBIEVIHIB, n DB a(n) DT LZBHFIL a, EFHE, BIIAEZ {a,}neny ERT,
an DT EZEBIN {a, b neny DEEnEEWES,

Fl { ) BEAERTEDICHELNZOT, MEbAV XS IEET 20805 2, K
ik, HLARZ PV (ag, a0, ,a,) ERCTOBEIBBH 20T, AWER () 2AVE
FOEIROEC IS v Lk ({1,2) = {2,1}, {1,1} = {1} THB2% (1,2) # (2,1),
(L,1) # (1) &) FEBEIZ, BIIZ (a,),0y EVIRRFTELTOE T XA WD 5 (1
ZAEI (2], WG [12)).

Z MBI, OB OB TRFINT, {antuey &I TS HTHT,

RK 2.1 SHLALERLTEITIE, EH)w)HEE 5 z2flioTb RV, EwIHDIFIELW
DY, HANZR Z EE2EBZHEFETIE, BERLCEGLDADES TR ) FITfEIRE EEZ
TWV3, ok THEZREELLDADMEISTVRE ) L) DK Z2IEHEIC 13722 D 2 7%
W, (ERRBUAIE L. RN ER OBRFEBIEIE S T BBEICHE S . &) HAEEDYD B 1T
E. 5P TR 2DIEREBETIE R, ) Ik s, EWIHBRLH-T, HAD T
FIBICHEZ ) EVIEPEOIHENS 25, LI TZ200E (RZOFHAN) IFHHE TR

BRI E VWIS DHEL, ZNZ2HICBIIEIERZ L bH 2, ZOH7-HDHEBBIZTVLINHES 2% b
B\, 2OV TERHDZDT, FUITXFHNE L TRERT X CHIEEOERZFARS DI, MEZ 2 kit
H5,
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WS DTG EEEICE) IS HBITNE, oI ) ATeET AL DI
BE L, HODPRMIZE SO EIFEZRVEHIICLEL L) (&Y 7 b 25T
A%), m

2.2 IR, @R, %8

r R
TE 2.2 (BIIOWRE) {0}, 28I a €R ET 5, n— 00 DEF, {a,}, 2 a

WNERT B ({a,} converges to a) & 13,
(@) (Ve >0) 3N eN)(VYneN:n>N) Ja,—a|l<e

DR D LD T E B,
a, = a (n— o00)

LY,
N

ESEAVEEN
(M) (Ve >0) 3N e N)(VneN) (n>N=|a, —a|] <e)

ELEIT B, —MRIT (Vo) (P(z) = Q(z)) %2 (Vo: P(x)) Q(z) EFHSDTH -7,

iid 2.3 (NRIIDERD—EM) {an}ney 23BN, a,a €cR THD .
a, —a (n—o0) AN a,—d (n— o)

DD LD B, a=d.

R Ve 0 ICHLT, - >0 fERS
(AN eN)VneN:n>N) |a,—a| <e/2,

AN eN)(VneN:n>N') |a,—d|<e/2
W22 n=max{N,N'} £9iL

e €
|a—a’|:|a—an+an—a’|§|a—an|+|an—a’|<§+§:5.

ROMNIZED a=d. m
M 22. AcR

(W) (Ve >0) |Al<e

7T 61 A=0ThH2 (HOHEMERDOIERE L D /A WEIZ 0 TH2) 2 & ZFHE
L (evb: HEYE), BEIT p. 137 I2H 5,

EE 2.4 (BIDBPR) {a,}neny 28I, a € R T2, a DY {a,}neny DIBPR (the limit of
{an}) THBEIF. n— 00 DEE, {a,} 23 a ITHWHTZZ E2 V), {an}nen DHEIRZ
lim a, &\VI)ELTTET,

n—oo
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—EMWEDIRE 72 DT, “the limit” &) RELS R4 LI s L, {a,} DMIRIZ o TH 3
EWVIHIBWHDHRS MR2 O EHZ E LS, ZOFVIHIEED L W), MEo—Ek
ZRIZWVIBIC lim a, =a EF L DIFFEITIZED L,

n—oo

BN {a,} D3 a ITWORT A2 L%

lim a, =a
bHHWIE
a, —a (n— o00)
LR,

-
EFE 2.5 (PR {a,}tnen 28I ET 5,

(Ja € R) ILm a, =a
DD DL . Tay }nen BIGBICHS 1, {a,}, . BIRT B0, {a,}, ., OEES
BET .. ({a,), , CERERD) EV09, O (a0 huen PIRLAVE 2. {4, }ne
Ku%ﬂ?%&wéo

J
M 23. 5 {a,} 7% a ITHCRL 2> &0 ) Gefh 2wl oRe (5 (Q) ofEZz&H ), %
72 {a,y BPCRL %0 2 & Z2imdill ok,

Bl 2.6 (EHBINDWER) —>DFEH c IZHL T, a,=c(n €N) TEZ 2L {a,}nen I
DWW

lim a, = c.
n—oo

FEE, Ve >0 L T, N:=1¢8K &, n>N Zlli7zdLEDO ne NIIRL T,
la, —c|=lc—c|=10=0<c¢

THH 356, lima,=c. m

X @“ﬁt:mﬁﬁﬁﬁﬂbi%ﬁ‘é?‘ EFBZDT, Z2H)ThHhWHZDTEIETE L, BREETLE R
CAD lim — =0 20D BiF7=L %%,

n—oo 1M

1
Bl 2.7 lim — = 0.

n—oo 1

GERH) 7 VX AT AORNEELD | EEDOIEDH c I LT, 2 N e N PHEELT
Ne > 1.

NZZDEIBETHEE, n>N 2l 3TEED ne NITHLT

Y
Z_0| =
n

S lim L =0 2RLTw2, =

n—oo M

AT, BEZFREELTHIAL VI ZLICE>TWSEDT, "Bl A ORMEHE . TA DEMEFEIZIB, &
V) RBUIF U ERICZ 2 (FHI3R), TSR LTRAZ T ALBRS R0 T, TBIFADKAS Lwvw)ik
BUIHETH, TADKAIRB) & (KADS T AICHE 2 &9 BB &M GIRY ) B L aKBITH 5,
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M 24. (1) lim % =0 ZiFHE X, (2) lim % =0 zate Xk, (W& E p. 137)

n—oo M, n—o0 n
- 1 N o
(K5l (EREOTFR o IS8 L T, Tim — = 0 AR DY V70, )

n—oo N

Ml 25. 0<a<1&EFT5EE lima” =0 ZikHE X, (l:‘/]\:bzzé EBCED>1TH

n—oo

n

k)hk:1+nh+~-

Bh5. himb—1 EBCE h>0 “EEMED b = (14 h) = (
k=0
THHDH, n>1ThHhUL v* > nh.)

B 26. $01 {0, }cr, a € R SH LT, lim a, = a 49K 0% 512, (ERDEAH K 1
LT {ansptnen b a QRT3 2 & 254,

B 27. 25 {a,}nen, @ € R ICH LT, lim |a, —a| =0 < lima, = a BIRH DI &%
N

B 28. B {a,},cns {Ontpen &~ a ERIZDWT, (i) (Vn €N) |a, — a| < by, (ii) lim b, =0
il 37 610E, lim a, =a KDDL ERHE,

2.3 BROBEFWLGHEE

-
il 2.8 (WRFIDHM - ZE - T - ) {an}nen & {butneny BICRIITH S & S, XD (1)
~ (4) DR LD,

(1) lim (a, +0b,) = lim a, + lim b,.

n—oo n—oo n—0o0

(2) 153, (an = bu) = J10 Gn = J10.Bo

(3) 225, (Onbo) = 110, O 10, B

FHAEED ce RICH LT, lim (ca,) = ca.

n—o0
a lim a,
i f' N . _n:n—>oo
(4) (¥n € N) by #0, lim b, 70 B 5, lim 5% = T
n—oo
L /
ZOMEHROFEET 2 & FICHEANTSH 2, PIZIXEROBATTICHNS
1
lim n?+2n+ 3 ~ i 1+25+3ﬁ _1+2-0+3-0_1
R S L, 1 - 3
—oo 3n® 4 2n + 1 - 3+2ﬁ+ﬁ 3+2-04+0 3

D &I HEMEIX Z oamEZ A S FH L T3,
n®+2n + 3

1.
Ml 29. 28 &, 26, H 2.7 ZH T, lim ————— = - ZE,
nso3n2+2n+1 3

R 2.9 (HBHD Q&A) w28 D (4) T, &M (Yn € N) b, £ 0 FAETIEHRWTT
P2y EVIERBDH ST, by £0 E LD, % MF Y RIS BT TH B,
lim b, # 0 THAUL, FARECEEDERE n ISR LT b, £0 DD D, 22T, +5

n—oo

REWVILEDOERE n 1T L T a, BEREINTS (R 2 EARMEDOFIIME n 1k L
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Ta, DERESNTORL) BAICD, lim q, 2EHET2 X9 IHRLTBTIE, lim 2 1%

n—oo n—oo n

lim a,
Fre Yy ATHRRD, a} & {by} DUCKIIT, lim b, #0 THIUL, lim oo = 1%
n—00 n—oo b, lim b,

n—oo

B D D) EWVIHIMENREILK S, ZOXIHIICEVTHEIALL W, mEH28 229 L
ol-DlE, HHICHHAOREOHiN DO TH 5, =

i 30. 51 {an},cn PP a € RICIURL, a # 0 THIUL, TTREGne NIZHL T, a, #0
IR LD E R,

L OMEDHHICELD 220 B HTICHEfZ LT L,

-
EFE 2.10 (LICHSR. TIRASR. B BOIDIBR)) {an ey 28I T 5,

(i) {antneny DEIRBREIZ, R DWTES {a, | n e N} D RICERLBI L, B0z
% &
(U e R)(VneN) a,<U

A RYAS R A

(ii) {antneny DTFIRBFRE . R OFTHEA {a, | n e N} D NICHRLZI L, S0z
5
(3L e R)(VneN) a, > L

A RYAS R A
(iii) {antneny DBEREIE. R OWDEA {a, [ n e N} ERZI L, Sz 5L
(R eR)(VneN) la,| <R

A RYAS R A

J

EE 2.11 RICER., TIER, BRLVHIDIE, &Y. R OFFEGICH L TERI N
D, BONCH L THEHT L, ~5TFe0dL, #H {a,} 258 a:N>n+—a, >R E
ALt &0, % a(N) = {a, | n € N} 2 R OIDEATH 225, 2B LIcER. T
WCER, BRI AERTHZ EE, 20N {a,} PEICER, TICER, BRTHZ LV,
EVWHZETHD, BT, HEABOBE f: Q> RICHLT, BREVIBFEZELRT S
M, ZNHAEE F(Q) (CR) BWEREVIE®RTH S, n

i 2.12 (PRFVBERTH D) {a.},oy PUWCRINZ 513, R OIES {a, | n € N} (3
GRTH%, $hbb, BReR) (VneN) |a,| <R

nRE 2.12 DFEAA  {a,} DRZ o LB, WHRDEEDS (e =1 & LTHWT),
(AN eN)(VneN:n>N) |a,—a| <1.

ZDEE

R := max{|a], |as|, -, |lan_1|,|a| + 1}
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EBELE. VIR eNIHLT |a,| < RPRDIZED, EBE. n< N DEE |a,| <R THDH,
n>NDEZE
lan| = lan, —a+al <la, —al+|a| <1+]a] < Rm

MmEE 2.8 DI o := lim a,, b:= lim b, £ EL,

n—o0 n—o0

(Uve>omﬂbfg>ﬂ.ﬁ%ib\

(3N, e N)(Vn e N:n > Ny) |an—a|<§

YIS
(3N, e N)(Yn € N:n > N,) wn—m<§.

N :=max{Ny,No} LB L n> N 27 THEED ne NI LT,
9

\(an+bn)—(a+b)!=|(an—a)+(bn—b)\S\an—al+!bn—bl<%+2

= E&.

ZHuE lim (a, +b,) =a+bZRL T3,

(2) T4UF (1) EFABRICEEITE 2 DTHIET 5,
(3) {an} FWNHKINTH 2025, fd 212 kD, HEFEE R BFEEL T,

(VneN) Ja,| <R.

9 %{i%@ﬁé&&j‘%o a, — a (n N OO) f‘%%ﬁlg (Hyﬁio)%%@%'ﬁ:@ - & L
m ZH>T), (3N, €N) (VneN:n > Ny)

£
(%) la, —al < S

bp = b(n— o0) THEHDE (PRDEERDFMAD ¢ £ LT 5 ZH>T). (3N, € N)

_°
(1+R)
(VneN:n> Ny)

£
(b) ‘bn - b| < m
N =max{Ny,No} £EL &, n> N 2l THEED n e N IR LT, (4), (b) 2D 3L
DD T,

|a,b, — ab| = |a,b, — a,b+ a,b — ab|
5 €

< lan||b, — b n—allb <R
< fanl bw — bl +lan —al o ST

=7 2(1+R)

o] < e.

(4) (M — XD 31) m

(BD7D: R> 0,0 >0 THZH, 0 DBEEFRHIT 2T AA4 DT, 1 2MAT

w50~%mrxzo&6w1£—<1jﬁﬁbﬁo:a%mmko%@ﬁ%u\1+x>a
x

T 1+x

r<l4+xTHdiHHIo, <
1+ 1+=z

~1.)
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M 31. M 2.8 @O (4) ZAEWAY X (R p. 139 I2H B),

M 32, (HuxHiEoHifilk) lim a, = a 7old Tim. lan| = |a] TH B & ZiEHE X, (E¥ b
&I ||a] — [b]] < |a —b] kbl')Tf%fﬁ }ﬁp)Jf) ZOAFEAZAHL THW X, )

RIIHRFE & NE7 DRIfRZ R THA K 9,

4 N
i 2.13 (BOIDBREIERE) {a,}nen, {bn}nen 1FPCRFIT,
(%) (VneN) a, <b,
N AIRVASTAN=YEY
h_}m a, < li_r}n by,.
_ J
R 2.14 (») Db DI
(") (VneN) a, <b,

ZIRELTEE, B (%) BEDIZHO>DT

lim a, < lim b,

n—oo n—oo
FREHTE 223,
lim a, < lim b,
n—oo n—oo
DL VLD EIFIR S I, FEEE
1 1
ap,=1—=, b,=14+— (neN)
n n

LEBEE (W) B IO,

lim a, =1= lim b,.m
n—oo n—oo

SR A = hm an, B:=lim b, EB EE, A< B %itHT %, HEVEZHW3%, A>B

n—o0

ERET S &, eszAT EBECLEE, >0 lima,=A, limb, =B THHN6,

n—oo n—o0

AN, eN)(VneN:n>Ny) |a, — A| <e,
(AN, e N)(VneN:n>Ny) |b, — B| <e.

(2 oBiEM EohEMFRERRT 2 2 L, KEHEZF P DRTVE I e =
CHVDRVBDPZ, )
n:=max{Ny, No} LB & &,

—e<a,—A<e, —-e<b,—B<e

TH D06,
B—e<b,<B+4+e A—c<a,<A+ec.

a, >A—¢e, —b,>—-B—c¢.
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Wz IZ
a, —b,>A—B—-2¢=A—-B—-(A—-B)=0.

Thbb a,>b, ZTUIMREEFIET S, AT AL BPHENID,

R 2.15 (P UEB- BRI TOIER) EOIEE ¢ I LT, (AN, €N) (Yn € N: n > Ny)
la, — Al <& »2 (AN, € N) (Vn € N: n > Ny) |b, — Bl < e. n:=max{Ny, No} £E< &,

|A—a,| <e, |B-b,|<e.
foxHiE 2 4% L <
—e<A—a,<e, —-e<B-b,<ec.

s
A<a,+e b,—e<B.

a, <b, THHDPH
A<a,+e<b,+e< B+ 2e.

CNIMEEDIER c IZOWTHD DD T AL B, (ROMZR L, )m

Bl 33. 28 A B DPMTEOIEE c I LT A< B+e 2ii7-3%61E, A<KBTH3BIL
Znt, (&R p. 140)

4 i N
F 2.16 {a,}neny DUWORAIT, U € R,
(VneN) a,<U
N AIRVASTAN=Y =4
lim a, <U.
NS J
SEBA b, =U (neN) B EE (EEESN ), limb,=U,a,<b, (neN) THBD5H,

n—oo

lim a, < lim b, =Un
n—oo n—oo

f 34. (IFSHBEBEDREE, the squeeze theorem) 3 DD {a, bnen, {bnlnen, {Cnlnen I
DV, a,<b,<c, (mMeN) VKDL, HEFEH AIWZOWT lim a, = lim ¢, = A TH

27 61X, lm b, = A DLV ILD) ZRE (THUIHE 2.13 DR E VI DIFTIER L, &N

n—oo

ik AT R 2, B IR A R BB B, ).
B 35. a, %sin% (n € N) CHEE 250 {a, ) nen OHIZRKD X (X p. 140).
B 36. 7 2°0<r<1%Wizdeds, (1) lim 7" =0 ThsrZErr¥, (2) EED

ke NIWIZHLT lim nfr" =0 TH 2 I LERE, (&I p. 140)

n—oo

(HE: & 2 FRE AR T TD Newton DR Z RIEIC L 72w, )
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2.4 LICESRGHERBEMETIDOINR

WPRIFET 2 2 & 2T 2aEICHEEL LD H 5, ZOHETIE T RICHE R 22 AR
BONIIUR T %) &0 ) RN R EBEZHNT 5,

/E§ZH%$%%W)ﬁﬂ{%hmﬁﬁﬁﬁmﬁmmmmmmmm@?%%&@\
(VneN) a, <apq
DIRDIIDZ L&), [CTETHEHRT, UMTMER5OEE Coltz
ap <ag << ay <y < -

P, b0 ETITSIC

\&%bl"(‘iﬁi’@%/\i)%wo

{an}nen DIHFHEINZ 5103
(Vny € N)(Vng € N)  [n1 < ng = ap, < ay,]

DD ISED T LIS TH A ),

~
B 2.18 (LICHERGEMEMBINSINRT ) i FCHFGIE M 2 B2 T
b5, TaOLLEIN {a,}nen B

(1) (U ER) (VneN) a,<U
(2) (VneN) a, <ap

2729 7% 61F

(Ja € R) lim a, = a.
n—o0

\%Ci ald{a,|neN} OLRTH S,

SR {a, |neN} B LICERATHLZD S, ER S BEET %,
(i) (VvneN) a, <S.
(ii) (Ve >0) (AN eN) S —e<ay.
CDEE n> N Zilil-§HEED n e NITXL T,
S—e<ay<a, <58
THHDH —e<a,—5<0. WAIC
la, — S| < e.

NiE lima, =S5 2R LT3, W2l a:=5 ETHUTRY, =

rﬁ%%gﬂﬂj & ARk TEESRRAY ) (monotone decreasing) b EEI N5,
F 7 HEREINES & RO = BRI L igii T2 2 L b b 5,
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[?& 2.19 FICHFRTHFHED 2 BININHINTH %, ]

SEEE ERH 2,18 LRIRRICREIHT 2 2 E B HED L. {—an}neny ZF A TEM 218 1A I &
THHRWV, =
A vradrya vyl k)i, BIrERBE 2K BrTh D, ar b DORIGIR &
L CEEL TilimziT9,
FRBATERUAD Va, e, n 2D, WRE L TERT 20035 ETH 5,
Bl 2.20 (F/RIMC V3 ZRDHD) EDE o ITRL T, 22 = a 2 TIEDOE « DFET 2,
ZDx % Ja LEETHDOTH>7, FAETHILEDRHIZE) T2
a’> =3 729 a € Q IXFLEL 72\,
1.77<3<18 TH5, a; :=1.7.
1.732 <3< 1.714> TH 5, a,:= 1.73.
1.7322 <3< 1.7332 TH %, ay := 1.732.
1.7320% < 3 < 1.73212 TH %, a4 := 1.7320.
DUPMEIZ T RTD n e NIZHNL T a, DVEENKS, D {a,} FHEFAEMESNT, LICHR

Thsd (A 1.8 IFERTHS), EH218I1K D, {a,} FINHKT 2 Z L3005, ZDKR
PRz i3, Fid 22 =3,2>0 2T, 208 V3 TH5, n

f 37. #12.20 THiR = 2% 22 =3 27§ Z & 2t (R p. 141),

n

M 38. lim Z% PEHET 5 2 L (ay = Z% BT {a,} BUORT 5 = &) 2R,
i 27

(MBI ¢ % e =Y - CRET S EDBEM, B2 OMHLALEF Y2
n=0

1

5o DD DT &

A7 DT, WORDFIIME R ETHD, B b:in>2DLE %g

"1 -
D5 ZH§373>/]<’@Z)O )
k=0

M 39. lim (1 + %) DBIFET 5 2 L2t

(v b: Ny a, = (1+%) TED B {a,} BDLICERD>OHEFAMME 25,
o LDET, BT E AR TIHEEE CHEL L Z LD 2, 2D L EOFEIE, 2HEHT
an:Z(n> L empLErEoR pEE B tBC L B =B =1 k> 20k

k nnfk
k=0

DD (1) (102) ()
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ﬁ4&ay_z%ﬂ_l<%+z>omwwﬁﬁﬁk{%}MFmﬁﬁtﬁﬁﬁ&ﬁﬂﬁ%

2 an,
52 LzRL, ZOMRZRD K,
(MEOER=: T4t f(x) = 22 — 2 1220w, Newton ;EDQKME (FTEA f(z) =0 D a,
TO1XEERL f'(a,)(x — an) + fla,) =0 ZEVIZH D% a,, L LK)

f(an)

It = )
n

TE- 78U CTh 5, W ZEIEE XD H132 00D TR T RO BAE G T
*%, )

Ml 41. a > 0> 0 20727 a, b IR LT,

5 b1 = Vapb, (n=1,2---)

THIN {an}nen, {bntneny ZEDTEE, LTOMICEZ Ko

(1) {an}nen B FICH R EFHABIN, (b }nen B LICH R MFHADBINTH D 2 & %
T,

(2) {antnen, {bn}nen FILTEOMRICIURT 2 2 & 2R (&I p. 142),

(ZOIHDKERD Z L%, a & b OEMBMAFI (the arithmetic-geometric mean, AGM)
EWES, WHRIFIEF IS, AR E IR D O HEREZ2LBMEIE T2 L i LIFLIE
FH S, )

42, £ {a,} DHERBAEIITH Y n— 00 DEF0IKMET 2551, ) (-1)" a,
n=1

ﬁmﬁ?%(?ﬁbﬁhmE:FD“MkﬁﬁE?%%A*QRﬁﬁKﬂfélﬁmMZwﬂE
k=1

n—oo

i& (Leibniz criterion for alternating series).

[l 43. L Te Z2BIIOMIRE L TEFETE S LW IR LD, HEE r 285 OMRE L
TEFRLTHL,

ZZOREICH T D, EH 218 DR A AN TH 223, 5 TR T 2 X[
/AN (85.1 DEFES.1) 23ER 2.18 D b B DB 2 GBI 2> b Ktz v,

2.5 HIIDERANDFEEL

PAFAFAOAIDS lm ~ = 0 F6N3 2 ERBICRLTHS BI2.7), X 51K

n—oo N,
I TELRLAD

lim n =0
n—oo

DA TFS NS,

TELDShAEA D L F 13, RS CHTPRESEIH S o Cn T, MEREE RS ) L (S REROBETO
HAPREFICH>Tw2 k) 7%), HE ) EFAHELEEZAR VDT, EXMifEITHE D BV ERES,

8y 2 7 RITH » Tw 23 H % &5 TH %, https://m-katsurada.sakura.ne.jp/syori2/
jouhousyori2-2013-08/node18.html
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EZAT lim a, =00 EXAID, ZOEELZ ZOMWETIEIEFLEL TR o7,

n—oo

a )
EE 2.21 (BONDERANDRER) {a,}, o 2BINET S, n— o0 DEE, {a,}nen P
oo ICHKET D &I,

(5) (VU eR)(INeN)(VneN:n>N) a,>U
BRODODZERVY), 2O L%

lim a,, = c©
n—oo

k%ﬁ‘o
{ap}nen 3 —oco ICHEELT B & 13,

(VLeR)BNeN)(YneN:n>N) a,<L

DD DIER W), TDI %

lim a, = —o0
n—oo
LT,

_ )
- HOTLHHAB B G N
lima, =00 & (VUeER)ANeN)(VReN:n>N) a,>U.

n—oo

. J
ZDTDITER: 00, o0 WFHTIHAVOT, BIIBTRICIIT 5 &\ ) 56 (£552.2)
DHIAND D TH .,

EE 2.22 (co BREEBSH?) HETHOPITE I LIZL TV S Too ZEZEA 9D ?
T (BEDIRLICZ 52 oo IFFEETIERV: oo ¢ R.
lim a, = oo @ EE, (lim EWI)FRFZHES>TWEDY) THFRIE co TH S P Too ITIH

%) TR, Too IHEBT 2, L),

ZbZHFRBMOEZRDFMX (5) DHIC co BHNZ Y, oo FE/ (M2DELSDEE) T
TooWw (E/FIZLTwRY), EbFR 5,

—Ji. 00 ¥ —oc0 & (EETIEHWD) £/ EEZT, R & 0, —c0 ZADELEA RU
{o0,—00} #EZ5ZLbHD FELWI LI, 23 [2] D 186 (p. 60) & H k),

e RU {00, —oo} IZHSEREELR (the extended real line) & X5,
o COUGHIF oo IKPIREF) 2L b H D,
R U {00, —oo} I3 IERMATIEAL, B ROEEIDETS 3,

RU {00, —cc} &2 5 DI%, FHENTIEAZ WV (LEbINS), ZOFHMETIEZDHIE
KokWnwliicdsd, =
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M 44. lim n = co ZiFHE X (A A),

n—o0

(Th 2 00DEEn—oo) Littre, BhHio k)b srd Litkwd, 29T
7%, ERICE> GEHZEFH W TAR S LRV, — LW I)RTZEH L T 5H 0w TiRfiEd?
BLRTBoTwE, LHFA0b Lz, )

M 45. THFIHEMESNIIDURT %2>, oo ICHEMBT 51 ZitHIE X,

BAIDWRICOWTIE, R EZHBREREZ L2335 208, BBORICOWT, BINIh
LTINEFTHERLZZE LFAKRICL TRAZHEDRDH 2D T, LICZLo 2 /ATAZ I EITL
k9., 2 CHizkD B,

3 EHODER — -0 ik & EREROERNREE

3.1 BIHOWBROER EHHERED

RIETZ B (AR D% B2 BB DOBIE) ORRIRZ - 722, 2 2 TIEFEEHDRIE f 1
%?%@@@yﬂ@%&mﬁwo%%@ﬁw\f@R@B%[Tﬁ%éhh%ﬁfj—wﬁ

T.a€l t$5%, 2ZTIIF, XEICZD MmO ZMA7bDTHS, 2D
(o, B), (o, B], [, B), [, Bl (22T a, BER, a< B LT 3) DEAIET = [, ]
o [ =(a,00),[a,0) (2TTa€cR) DEAEIE T =[a,00)
o [ =(-00,0),(=00,8] (2ZT B eR) DEAIFT = (—o0, f]
(—00,00) =R DEEIE T = (—00,00) =R (JHDMIZ R VD TED 5 72\0)
a€l Tk, ael ET A,
lim log = 0

D& W2 ) 72O TH S, v+ rloge DERBIT T = (0,00) THH., 0 1FZDERIC
BRI LICHEREL LI,

WSO T X A TR, B f 28R T 5 L &, EEHAHRETIC, flo) XL T %
BABETTHEE S ED% 0, ZOBA. fr) L0 ADPEREREO LI %, KRB L
RE% (R D) WAEE2ZERR [ 1TES, LI BROTEREH 2 (201401, H5ER
Tl m L1,

Bl 3.1 (i) flo) =z DEFEIE I =[0,00)
(ii) f(z) =logz DEEEIT I = (0,0)

sin x

(iii) f(z) = " DERETIE T =R\ {0}

(IV) f(ZL‘) = m @%%bﬁci I = R\{LQ}

(M WIER) BO DTl I BXICE>TuRwn 2 LICERL L9 (BREOXEO &6
> TWBEDT, ZALRICHEZ DI TIERV), AMF1RILTH, UMTFDOHERE3.61CEC &
I 7% (EFEEXE LIRS ) RN AERZHRNT2TBEELDITTHS, »

VUIEBOTHDO L) b DM LATRRWER- IR, FLEFROLES>THT, LIESLIEZI0IDIC
NEEIRDEPD L, [Vl i, B2 LEMLTL X9 HETH 555
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Ml 46. f(r) = tanz DEFREZ FH T,

R 3.2 (BEREBIIEEATTR?) METOLCDOTXF A NTOEEZEEERL T, T, B
DEFILIE R DX & 2 D720, BIZITHMBIR (LD -—— % L) Tk, R 25 HRME
DRZBROIZEGZERIIICT200PHARTH D (tan 72 L WA DO R 2R 2 LIk 540),
ZNUE R OXRETIE RV EICHEEBBETH 5, LEBEABOGEICZITEH LI, T
X R OZETROETEAT, 113 1 DBHEETEIRED2D LN (BHEIC DWW TIEBIRT

%), m

e ™
EE 3.3 REBOMER) 1 # ROXM, f: 1 R acl, AcRE TS, 2 2a DL

E fla) PARIEKRTS (CDZ L% f(x) > A(r—a) ERT) &I,
(Ve>0)(F0>0)(Vexel:|xr—a| <o) |f(z)—Al<e

DD EDZ &2V, (RIINZ2HTEIB AZ1IDOLEn, Y)ADILZ 2 —a
@k%@j@ﬁ@@mkﬁﬁ\@ﬁhﬁﬁﬁﬁo
Fler—>aDEE f(x) PHIRZED (H2WIE Tf(z) BPORT 5, ) Lid. H5 AR
\7537—?7[33[/’(\ r—=>aDEZE flo) BAWIRTEI L2V,

/

HOTIITHRAIS26I1E

lim f(z) = A o

r—a

(Ve>0)(Fd>0)(Veel:|x—al<d) |f(x)—Al<e.

[ﬁiﬁﬁ 3.4 MfRIZ—TTH % (MRIZFAET 256, LEZ T TH D, QfD{LCiﬁEL&b))O]

iR (BRI DGE L ARG D TEIKT 2, ).
EE 3.5 (IBROERDZDODRBE) » ~a DEE f(o) W ARPKET L L%
(Ve>0)(F0>0)(Veel:0<|z—a|l <) |flx)—Al<e

DIROIDT L EERT DT XA P% 0 (BIZIE WD 55 mAK (10, 2OBGE ael T
BT, add ] OREMATH 2GR ZERT ),

FoERIZ, EH 2 (B EFBALSFZA2) THRAINTWEHDTH S,

[10] DIET, 0< |z —a| T ZHEIE, MARBOERE

(CEFORY WL ES0)

h—0 h

f'(a) = lim

T—a Tr—a

ZRELTVS (DRB 0I5 EWNE2DT o#£a &L, 0<|z—a| ETEHERWV) LHE
FIAE LT 298, BIOERIRE Sl ST 2 BIR OB B Cid, ¢ o L) = @)

DEFBIL o ZEHEATORVDT, fiif{@ld 0 < |z —a| DR ED, L7h3-> T, Tﬁﬁ%\%gﬁ%
EFET L7201, MROERIC0< |z —a| 2B 5T LIFBEARRTIE R, W23
&, 2] DIETYH, MARBOERREZLE Z 2 0I5\,

RISHEGNED M2 EZTHL ), HFHEDOERIZ, EDOT XA FTHHENLENITE -
7oK 7R\,

flda Tt & (Ve>0)(F>0)(Veel:|z—al<d) |flz)— fla)|<e.

36



HIROE#%E 2] OWHIHED &. [ 2% 0 THFETH S L9 T &, M lim f(2) DEAE
T2 LAMETH D, [2] OFHECHIRAEET 550, BIRE f(0) Ths (CiuEd i
ﬁ#%)@?\@yhﬁzﬂwkﬁﬁ?%%\&%2&(%&w00i0@@®%%ktf\
UNJ%E%B%%%%RWLT%\fﬁa?@ﬁ?%%:kﬁhyf@%;mwﬁﬁbjo
T LRfTH B, o

Wy DESR EHEHRIEDOSME L V) ZODHEELR S DT, ZODWMBITHEVIEVHEEL R 0D
T, FHNIWEREREDP RV EEZ TR, bHEAARBVEVRELIHEAL R IERY,
Bl 21

f(x){ 1 e\ {0}
0 (x=0)

TEFS NP f 12w T,
o [10] DT, lim f(z) =1

o [2] DILHETIZ, lin%f(x) IFFE L 78\,
@:O%%ﬂbﬁﬁﬂ@\ﬁg@iih%ﬁ%ﬁ%(%%ﬁ%%ihgﬂ@:L)

z#0 z#0

sinx

=1&EtWwH LT, TN

k&%o:@%@fﬁrkiﬁjﬁﬁb\ﬁ$&:k@£%
ELLDMMEEZHHA L THOHEILCTH 5,

Z, EROWELH 2561%, JFATE LT, 25X ECDOADBFHL Tw iz ES
(BBIRICEIRT %), £\ ) HHTHEBARZ RO TW S0, ZORIZOWTE (FIFHIZ) A
BIROWEZ AL T3 Z Ltk 5,

A3, [2] OFiEZ R T 2 Z B TE <.

o fD%a THEHfEEV)FMETIE, (Ve>0)(35>0) (Ve el: |z —a| <d)|f(x)— fla)] <e
E0<|z—al EVIFFEFOVBTVR, {2502 D% 51 Wi 7 DEH TR,

o ARBABOIRICEI T 2 arE (2 O3GE T, il 3.16) ZEtid T 2 iz, [2] DIifED
fERTH 2 L) IclBbnsg, NEGEEBOARBEEDE, & \v) mEIZIEEAEDT
F 2L CHTRE D, RO EGBRBEEDOMIRICE S 2 @202 2T RoTWw» 5
FXALPLEVY, ZHRIDVETELDL LRk, [10] OWERRAT 2 L,
HENC % 206 TRV ? EEZTW S, (2T 2] ZF3iAK L THAS, p. 59
HEE3EW)IDZHADIT, BIREANTZFHATAL I LZE#OT S, )n

(UTOEIE—ERVICL DR E)

T

IR 3.6 (BEBNY MUVEREBOWBR) i QCcR, Q#0, f:Q—>R™ acQ, AcR”
DEFE (DE D f BEEBNT PVIERIS L ) 2 &) 12, 13 & A ERBRICHIR lim f(z) 28
EERTE D,

lim f(z) = A o (Ve>0)(F0>0)(Ve e Q:|x—al <d) |f(z)—A|<e.

T—ra

72720 Q EXXTEFRIND Q DB (the closure of Q) TH %2

Q= {2z €R"| (Ve > 0) B(z;¢) N Q £ O} .

2050, GBS OMmRICET 2mEE2EIY L LT, BB FERLZ0T, Bt LTEeL L., fax
BTFAIEDL 2 THLED, SEICHEKLZBDBEOL S Lo T,
2T, A XA PRI L,
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22T B(xe) 13, z 2D § 5%t e DRKRTDH 5:
B(x;e) ={y eR" | [y —z| <e}.

BE, || BRIV ORIZRT, D2FD o= (21, ,1,) € R"ITHL T,

2] = fa? +af+ - a2,

—EI RN REERZ TS L, THER e LTI ) O5 (U AL bR
ZDTZ)LRCH, ZOXHICTEEBYLTEE I LBA>TELTH L0k, BTZ
CITR->TL 2HEIF RS Litsy, =

Bl 3.7 (BHELR. THOREIEERH — BTES) (1) fWELBBDLEE, 2D
(FeeR)Vzel) f(x)=c

DIRDALDE EIF, AEED a € T ITHL T, lim f(z) = c. GEHIZEIIOE G L RRT,
ZOLEE N =1 LLEFRE, 256H 6—1 THY, )
(2) f BESGHED L E, D%
Vzel) fla)=2z
PIRY IOk FE, (EEO a € TIRHLT, lim f(r) = a. S, FEEOER < IR LT,
5im LECE. 550T, 20w —a| <0 BRBEED v e [ IKALT

|f(x) —a| =|r —a| < €.

W ZIZ lim f(x) = a.

rT—a

(FHETIE, INZAHT 2L EEFEIEZEZNUIR VD, FHT 5, EHOESHLIZZ ),
KREIZZH, REMODTVRST, RBICIZDZNZANDOE=ZADB§=| |) =

M 47. Foflo e X

48, foxHiEidEsE, T%b5 f:R =R, f(z)=|z| (z € R) TERINZEH f IZI R T
W Th b L RBRE,

3.2 BHHMOEGHEDOEREMELHES

fiRfR 2 {5 > T BB D it oy TREMEDSELR TE S, 2O HIRERTHHEAK,
IR IEDE RIS TEE T 5,
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-
E& 3.8 (REBOESME) I # R OXH, f: 1 R &7 3,

(1) ael &35, f 5 a TEHE (continuous at a) TH 5 &1,

lim f(z) = f(a)

PO EZ WY, ZOENE - fmErEHWTERT &,

Ve>0)(6>0)Veel:|x—al<d) |f(x)— fla)<e

L5,
(2) f 23 I Tl (continuous on I) TH 2 L iF, Vae I IZNL T, f 23 a THFBTD %
eV,
\_ /
P HHTUTHEAD RS N
St cElEE S lim f(@) = f(a).
N\ J

Ml 49. f: R >R % f(z) =22 TEDS, (1) f B0 THfETHL I LanE, (2) f 2R
THEfETH 5 2 L2,

M50 f{RoR% fla)=a2 CTEDZLEE, [ R CHEFETHZ I LERYE,
[ 50 ZHRRDOERICH D WTE LA LRET 2D (R TH 2120206 T) §

WRZETH D, ROMEZIFHLTEL L, 290 MESH IR X CHEA<TH 5,
~

4 _
eE 3.9 (BA¥oM-=-B-BOMWR) I # R OXM, f: T - R, g: ] - R, ac ],
A, B eR, liglf(x):A, limg(x) =B £T5LE, XY VD,

(1) lim (f(@) +g(a)) = 4+ B.

(2) lim (f(x) — g(x) = A— B.

Tr—a

(3) lim (f(x)g(x)) = AB.

r—a

(@B#O&%@\at+ﬁﬁmﬁﬁ@meltﬂbfy@%01iMnggzg.

- J

EZR ZomBEIREARNT, L DT F R MIEEHDE-> TWE 23, HOTitHT % & 213,
EVEZDLD, (4) ZEMICHBHAL TA LI,
AEHTRE Z & 2, Bl TEC &,

(Ve >0)(Fd>0)(Vex €1:|x—al <9) ‘%—%‘<s
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T%%oiTW§%—é§Kﬁﬁﬁéoﬁﬁ%ﬁﬁbf\rH:ﬁ@%k:kJ%%meT
fl@) A _ f(z)B — Ag(z) _ f(z)B — AB+ AB — Ag(x)
g(z) B 9(z)B 9(z)B
_ (@) —A)B  AB—g(r)) [flz)—A N A(B — g(z))
9(z)B g9(z)B g9(z) g(x)B
“AAEA 2o T
‘m_é‘ - ‘f(l’) —A‘ +'A(B—g($))‘ _ @) —A] 1A lg(x) - Bl
gz) B|~| g(=) 9(z)B 9()] 1Bl [g(2)]
ﬁ%#%?@m\U@%ﬁmm@yJﬂﬁ¢§<&%:&@ﬁ%%ﬁ\w&”%hﬁémz
5 OHIETH 5 (EEINT AL 13k U 2 5 200), 24U [ga)] % T 5 37T 5

| B|
(lg(z)| > L £%2 L ZRVHE, LWIHIEK) ZLEALTH S,
g(z) 1 B2 BEDC ) DT, B+ % OIBICER LD DD, g(x) = B+ (g(x) — B) TH
%, ZHEARITHED SEORER o+ b > |0 — |a| ZHAAEDES L,

l9(x)] = lg(x) = B+ B| > |B| - [g(z) - B

IIHTBET—NDRZTHS,
SEE  Z T (4) DAIEHT %, ((1), (2) FEFIOHEA L IZIFFRRICIEHTE 2 O THIE
T2, (3) DAtHIE, DLTD (4) DitHZZZICHITRP>TAHA L), )

B#0 &9 5%,

1 (FlE: 1/9(r) OFFH) 5::@ LB E, e>0THbB, IRE limg(z)=B kD

r—a
B
(01 >0) (Ve el:|xr—a|l<d) |g(x)—B|< %
ZDLE®

1B _ 1Bl

l9(x) = I(9(z) = B) + Bl > |B| = lg(z) = B| > |B| - = = 5~ >0.

WZIZ, Ve el:|z—al <o)

) g@) £0 o \ﬁ

1Bl

(%#m&%:iawﬁﬁﬁ@\F:qxeug@hﬂn@%%oP@Z%&uﬁéﬁ
WS, a DL Tg(r) A0 THLIENS, acl THD, )

B2 c ZEEBOIEKLET S, limf(z)=A4 XD (35, >0) (Ve el:|v—al <)

T—ra

€ 1
5 o

| B|

2|A+ B| < |A|+ |B| L) RERZMFE AL, —MRIC |A+ B| > |A] — |B|] R0 LD, FEEE |A| =
A+ B)F¥B|<|A+ B|+|B| THsh»5, |A+B| > |A|l—|B].

() |[f(x) = Al <

40



limg(z) =B &V (303 >0) (Ve €|z —a|l <ds)

r—a

€ 1
(8) lg(z) — B| <3 AT

|BJ*

0= min{51,52,§3} 2:3‘:0)< é:\ 0>0 T\% D\ ’SU —a] <0 %ﬁf;j—{f%ﬁ@ rel 0:5@[/
T (8), (0), (5) DD LD DT

’f( __’ f(x B Ag(x f )B— AB + AB — Ag(x)

9(z)B

(2)B
<|f() Al Al lg(z) — B
lg(z)| 1Bl |g(z)]

2 2|A|

< Bl [f(z) — Al + BP lg(z) — B

2|1A| € 1

w21 1 M—é.l

M 51. @i 3.9 @ (3) ZiEHE X,  (p. 145)

fird 3.9 RS AUE, T D 2 DRIBEH IR SN S,

4 N
%310 GEEAHBOM-Z-B-B) I 2 ROXM, f: TR, g: I -R,acl, f &
gl\xa CHlifEETBEE, R IO,

(1) f+ga f_g7 fg (28 &T\ﬁ%ﬁf‘%%o

(2) gla) £0 %513 giaf@ﬁrm
- y,

-
2311 (CGEGEAHOM-Z-B- B I Z2ROXM., f: 1 >R, g: I >R, f&glxl
THfEE TS EE, KPR D O,

(1) f+g,f—g f-gl3 ] THHTHS,

(2) ! 2 I':={xel|g(x)#0} THHTD S,
N J

3.3 “ZIBENEH’. BEBRILERTHS

RN TH 5 “LIHABEY, AR OEGitE 23 L X 9,
[ SIENEH Lk, H2REHZEN P(r) =apr" + 2" '+ +a, 17 +a, (Z Z
TneNU{0},ap, 0, ER ETB)DFEL T, f(x)=Px) (2 €R) BB LEZV)
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(#9212, BERX (polynomial) & F ) DIF, FHEAKDBEEOBERD I L TH D, KED
BHEDOTHFAFTIE, BARNTH>THLHAL V), )
—Ji. x TOfED, v DBEI (rational expression) TR I 12 BV HHEKTH S, T

Bbb. fOEEER . b5 REREER R(x) — % (22T Pla) & Q) RIRHK

ZIHA T, P(z) 13 0 TRARWE) FEL T, f(z)=R(x) (re{r eR|P(x) #0}) £ %5
iRV,

Bl 52. (1) s +mz+ex?, 1+202 DI 5, x DEFHLZHATH2HDIIEL 59,

(2) V2+edr sinz 1+a2v2

, , DLz DEBREEHATH 2 HDIZEND,
l+z+2% o 3
R 3.12 (a) BX - FHAL VLIS, B -AHEEVITEL ) FIHBL TS (D
F ) EEAROBUAHED T EN0) EEF I 2, LHEA - FEA L v o3
DEEEBWVER STV,

(b) mEERTIE, REBEEDOXANDH D AME TR D > 7208, KFEDEFATIED % D Bk
Kl 2§ 25 608% v, 29358, ZIHEA, AHAEREETIILY, 22 THEALX
AUTHBEREE W) BEDXH 55, £ bLHAITHINT 5 THHEMEL 0 k) HEE
FRVEITHS, ZITIOHETIE LHARE L) FELEREL THWV 2D,
—IHLN TV EFETIE R, A THHEKE VI FEIEEL TS, =

EIE 3.13 (ZIANEH. BFEEAMIIER) (1) ZHARLI R THfliTH 5,

(2) IR ERR (R 55 5 RBOSER Px) 130 &4 % 2RV AES) TlET
55,

slEEA

(1) BRI f(2) = aoa™+ara™ "+ ap_1w-+ay 3 EBBIB f;(2) = a; (7= 0,1, ,n)
EEHFEEM g(z) =2 ORI - 22 - B2 BREELS 2 L Tcionsd, EoflthlX )iz,
fi &£ gld R Tk THD, WAICHLEABHT R Tl Th 5,

@)ﬁﬁ%ﬁfu\%Eﬁ%ﬁ@J%P#@%mWTf—%&ﬁﬁéoPkgﬂiRT@
HTH26, fITERK {z cR| P(x) #0) THETH S (24 R 25 HRMED A
ZRO2bDTH D), =

DURR (MO TTREY) ComEDMHOWIEIZRSHTR2DOTEbALHEETZ I L%
Hie, HIZIE, (1) ZHEABBITI R T O~ HKhThsb, (2) GHEKIIEREET C> HKTdh 5,
DFEADSHE U ik CREBHCTE %,

DR TIE, BIBOMIREL MO REOERE TLH O TOR VA, ZIULEEAK
DEADARIFHICECTH LD EFEL TH S, WHFEALOEREICIE, MITAHEZ S 1358 T
barZl, IHITIF
) = f(x) £ g'(x),
(f(2)g(x)) = f'(x)g(x) + f(z)g (),
<ﬂ@):g@ﬁ@ﬂ—ﬂ@ﬂ@

9(z) g(x)?

B TP) 130Tl ) DiE, P(r) @z IKfZzfRALTH 0123 A5 Ewn ) BRTIEAL, &
BEHERD 0 LIFHE LRV, LI EETH D,

—~

f(z) £ g(z

8
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DIFHANENTH 283, ZIUIKRZEDOBEAIINC D B 124

sin x

f(z) = ; (r € R\ {0}) &\ 9)BIBDOMEHNEZE I RTHN? Plr) =z, Q(z) =sinz &
BWLE, P REEABKTH 225, Q 13Z ) TiEARWw, Ll Q 25HEfETdh 2 I & &2
SPDIFIETREIE, fPHETH L I EBTN D,

hz) = e &) BB &I RTH? flo) = —22, glz) = e EBVEEE,
h=gof E%>T\Ww3, g ODEGEHIIM S LD HETRT L LT, GEBDERIHEIC
%5,

3.4 BMEBOMRKEEEE

-
EE 3.14 (BREEE) f- 1 >R, g: J =R, f(I)CJ PRV DL E,

(go f)x):=g(f(x)) (zel)

WEDEED gof: IR %Z, f & g DAMKEE (the composite function of f and g) &

i3
N J

EE 3.15 (MHDVWVWER) Z 2 ClREHDLD, f(I)cJ EWHIFEHEBRLED, fU)cJ T
ANEE LS (o SN

I''={zecl|flx)ed} (I'=f*I)NI EbFT3)

EEBE,

(gofl(z) =g(f(x) (zel)
WWEDEED gof: I' >R %Z f & gDHERBEBEERTSILLDH S (ZDUDFHBFIZEK
BIBUCIR > 7 2 &£ T3 T, BEOM - £ - - B2EZ A 5000 RAKTH %), ZDYA,
acl THOTH, MiiZTacl THDEERBSRLDT, ZOKMNDF = v 7 DB
%5, m

hRE 3.16 (BREEMOER) I £ J IR OXM, f: 1 >R, g: J =R, fI)cJ,acl,
be J,ceR, lim f(z) = b, linég(y) =c %56 IE,
r—a Yy—r

lim(go f)(z) =c.

r—a

SEB  fEEODIEZ ¢ ITXF L T, linll)g(y) =c&D, (365 >0)(VyeJ:|y—>bl <d)
Yy—

l9(y) — ¢ <e.
—Jilim f(z) =0 &0, (30 >0) (Ve €:|x—al <)

r—a

|f(z) = b] < ér.
CDEI Bz IRLT f(x)e J, |f(z) —bl <6, THEDPS,

l9(f () =l <e.

2 0EEE L TB L L, MBICET 2 MENBRIEIC A2 2 ENH D, COHEBTHIORLEZ I L DT,
TRTEHSRENS,
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Tnbb
Vrel:|lz—a|l<d) |(gof)lz)—c| <e.

W Z 12 h_r}n(gof)(:z‘) =c u

[?& 3.17 HGE R DA R BB E P T H B o J

B 53. % 3.17 ZiEHE X, (L < 132023, FEHRICHOTARS EfEICRS LAY, )

cosz, sinz, €*, logz (7272L z > 0), /z (z > 0), arctan x, arcsinz (z € [—1,1]), arccos x
(x € [-1,1]) OMHECHT TR (7272 o 1d > 0 TDH, arccosx & arcsinz 13
1<z <1 TOH, WMOARE) ZAHTIUL (ZDdDITE, ZNOMBBEZELALERT
DNIEDH HD, ZHUIZ DR TIEL RV EICT52), 2o z2Hfl - 2 -1 - 7 - ik
EDX Y T THlA GO 7 BB O T R E b R B,

RK 3.18 (ZARBAMDERZEZEZTHLELSD) HIZIF., =ABAE sin (&, AREETIE=AMA
6 BAT LD, 2N EBbAE LAERICT I, IMEERICX A8, 20 EMHED
ROHEROEREDIDEIC KR 5 TH A9, ORI GBFIX) EI»Z2h &M% Lifnz
fEoTERT H2DIEN, 12T 5L sin DERZ T H7DIT, (ZDHND) MEorimz b 5
DD B DD BADHRT EITH>TLES T, MM E L, &i2h<, 29 L Tsin
DM DREHS R 7 & LT, oz T 5121, (1921(1)# =1 DIl D Z )72, %
DIEHIZ E ) TIULR WA AT, B TXF A MI#H-> T3, HEOKRNZ - 7i&imz 35
DP?THLEHBEOERL TEBABERH LKA 02?2 — 29 LT, FREFMOEALZE
I LT 2123, %) OFMBI»2 2 L3005, 29T 5DI1EHFE D ERENTIE A
L FMNCEER LT S e EE (P12 =A% % 512, Taylor BR) 226 E#Z T 5D
B TH 5,

Taylor EFHT sin Z & L 7235410, FEE D THULR VW, HIZ1F Ahlfors [13] IZF W
TH5 (HEARDOEELHFNTHS), =

3.5 x— o0, f(x) >

oo "NDFEREELL LI,
TERDKEE, acT, f: 1 >RET S,
lim f(z) =00 < (NMUER)(II>0)(Vzel:|x—al<d) flx)>U.

—00 NDFEHHFKTH %,

lim f(z) = -0 & (VLeR)(II>0)(Vxel:|xr—al<d) flx)<L.

T—ra

—Ji. x>0 -—00TEDEEZSL, [=(a,0), f: IR AcR ETHLEEZE,

lim f(x) =4 & Me>0)3U eR)Vzel:z>U") |f(zx)—Al<e.

T—00

BINGOEBEERT B A, B 2H D, 12D (MREICHID Y >72) ke LT, Sz -
TEZLET., LI bD0WH 5, PORFEREB DM Taet:eEheEic > wTid, BHEBE ARk THEB%L
TRz N5,

26055955 - NEBIE 7 5 1F, log :/ % %z log DERAIC LT, ZOWREHEE LT e® Z2ERT 200 L

1
HMThHs, bbAAMEBE e® % Taylor BREITERL T, ZOMBIEE L Tloge ZEHXETHI LIRS,
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FREIC, T=(—00,8), f: I >R, AcR £F2 L%

lim f(z)=A < Me>03LeR)(Veel:z<L') |f(x)—A <e.

I=(a,00), f: I >R &ET 5,

lim f(z) =00 & NUER)(IU eR)Vzel:xz>U") f(z)>U.

T—00

fl 54. ne N &?%O ()~4) 2 (REYVOEREZ D TIC) GEAYE X

~ " (log )™
B S oy~ 0 W) limellog )T =0

(1) (Vx >0) e* > (2) im — =0 (3) lim

3.6 ZOfth

%513 p. 146,
M 55. (MfRO—&E) "TIEROXM, f: 1 2R, acl, AieR AAER ET D, 2 —a D
LE 1) s Al DO 5aDEE flz) > Ay DIRD IR IE, A = Ay ZEHHR X,

B 56. (/ DFilE) f(o) = Vo IC&k D, f:[0,00) > R ZEDDEE, c-dimikic kb,
KD (1) & (2) ZEHIE X,
(1) f 20 CHFETHS, (2)a>0L,THLZ, flda THRTD S,

B 57. (HFOMRE) TIXROKE, f: 1 2R, g: ] >R acl, ACR, BER, TRTD
r el ITNLT flz)<glx),r >a DEZ flx) > A, Dz —aDEZ glx) — B DD
VDl 6l1E, A< B ZiEHYE X,

M 58. (WHED»ScDELEH) [ R-R Z

2 L
f(x){x sin — (x € R\ {0}),
0 (x =0)

TEDBEE, DLTFD (1), (2), (3) Z2nt,
(1) f12 0 THFLTH S, (2) f 130 THWAABETDH %, (3) f/ 13 0 THEHAETIZAR,

4 RINDIBREZEHNY MVEREDIER & Ef %

(FECTERITEP ED 57 2 LT 23REZEBRZ K 50D, SAKBIBO MR O 13
THRERDH Bh b, )
MR XT3 2 EBNKEL EBbN DT, MEBIZHFEZDTHIZZ 9 L T0RW»AS,
COfITIE, RZPLVZRFTERT LTS, HIRAIF a EFHESRDDIC a (BEEOWET
ICERH T ZDF T a k),

4.1 ArvhbkAO

BANDORGIRIZ SETDMIRICHRTR S 41, 1 ZBFEBAERI B DOMIRIZ B LA 7+ VEBS L D Fik
IRICHARICHIRR SN S (202 W TERER 7 POVIEBBOHERE b ER I N D), 7L,

45



FH 0 DI o] DRD IS, ZOHRBIEETH 27 FLORE (JILLL b))

a
a= a:Z cR™ IZxXfLT |a|::\/af+a§+---+a%
an
23,
a
ooy, UFTE | P 02tE (... 0)T ERT @ REAECT
ap

131750 - X7 P VDOHLIE (transpose) Z R TELTTH %),

M 59. la+b| < |a|+ |b], |a £b| > ||a] — [b]| ZHHE, (E¥ b RHDAERIHALDT
(EAFREFER L 2OFRERX L 2TEN D), 2 LEREIET CIEHB RS2 5139, Z2HOA
FRIRADOAELXD S, |a+£b > |a| —|b|l & |a+b| > b —|a] ZEFIER, )

M 60. a= (a1, ,a,) ER" LT HLZ

max |a;| < |a] <n max |a
i=1 i=1

..... n )

DD DT E xR L, (e b KOBRB LD IS TNUE . n=2DEE a=(z,y)"
ELTEVTHS, max{|z], [y]} < /22 + 12 < 2max{|z|, |y[})

L OWEIZARIC LN, DLl CHHT 2 L (WERD N6 DIEREZHA T
b DIcd wEillbng, —EY)ZALBIIR > TETHRT S LERVIES)),

o NI FLORE, AAT—fE, W BRIEOEAD) <7 kAL 3HEH D, &
DA BRI TROBIIIIROR, T, <7 b LOFIE, 27— 0K
ED S SV LHRLA, ekl TROMBRIZHIROR, RT3,

o HIIDMRIRIZX, KT TH 2EINDMRZ W77 FUICEL S, HHS (BT 3
Cauchy ZDILH S Bolzano-Weierstrass DEM E TE O T), BINIDMIR & 12 & A LE
l,)fﬁ?’g\,)o

o 7 bIVIERBSEDMIRIZ, Ko7 TH 2 FEHMERB DR Z WA~ Fe 7 POVIZZEL S 2
DME & HBUERI B DIIR & 13 & A EE D750,

o ZEDFELBDOGRI FNVIChEEIE 1 EBDSERICKRS 2 L) LT, EFEETAR
EHHDH 2 (THTOOTIRUT % B CHHT ),

A hAODIEA—Y TEFTZIZ, BRIGICESTHIRILEDHENEDLS VDI TT
0?2 "2, FHM|RIOLTIIELE) DI TTITE

4.2 #¥fF: R™ OFMAESDHAE
R™ OFRTHEAE QISR L T,
Q:={x cR"| (Ve > 0)B(z;e) NQ # 0}
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EBE,. Q% Q @%% (the closure of Q) EWES, (22T B(x;e) &, z 2t T35, F
e DRERTH %: B(x;e) = {yeR" | |y — x| <e}.)
EBIICIE Q 12 Q 0 T 2R LA bDTHZ. Q2R ORI I T5 384, Q O
QEFBRCERTH 2 [IT—3T2 (WIcEH) &, 2z /LTI tw)ddmzilvi),
(IR DD, B A OWMESGEZERTHE L LT (BRRD) A 2ffibkvold, LA E
N—%azRT5ICHO e TH S, )
61 (N)QCR ET2LEE, QCQZRE, Q) U CHLCRETHEE, O Cc ) %
N

Ml 62. ,eR, a< B, Q= (o,f)={zeR|a<z< B} £T2LE, QDML [o,8] =
{reR|a<x<p} THHILZNYE,

4.3 mil&ZFDIRER

(F) B EE, NS RADERDZ ETHo%, N5 R ~NDEHR a: N — R™ D
xR D) RIVEFN, alckd n DB an) DLtz a, LFEEZ, a DI L% {a,}nen
k%‘a‘o

BHcE W K92, 2o X9 %R {a,} DMROERIZ, BRANICEBIIDBEEFEA
EZXHLSIBW (Mkiz X7 MLV ORI ICEESHZ 2 721)),

{a,}nen DX R™ ORFIT, AR EFT2EE . n— 00 DEZE {a,} 28 AIWIUET 3
&,

(Ve >0)(IN eN)(VneN:n> N)la, — Al <¢

DEDIDOZ Lz ), THRDZDEE, A B—RHNICEE S, A% {a,} DR LT
o, lim a, E£7T,

B 63. {a,}nen & R™ DEIN {by }nen 138U, A € R™, (Vn €N) |a, — A| <b,, lim b, =0
%51 lima,=ATHsILEnRe, (28 LALTHS, )

n—o0

Ab nE2E527%LEED)a, bR DEETHLD 5,

Al Qn,1
AQ Ay 2
A= . a, = "
Am An,m
DEYCBETFERTE S, ZDLE
(#) lima,=A & (Vi:1<i<m) lima,,; =4,
n—oo n—oo
KD LD, BHAZ B L
lim an. 1
Q1 n—oo
. . an,2 lim an72
lim a, = lim ) = | "7
n—oo n—oo . :
Qn,m lim a, .,
n—oo
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(B ML — V28 A K9, v 27 U TE S L. lim REIo I AT B,
L0 ZEICABZTNE, 90 IIBEICHIRBIEET 50, FLALEAOND KK
THRLLOT, (f) ZIRLTH 5 WVR0, )

1
n sin —
n
1
lim — 0
lim a, = n—oo 71 = |
lim nsin —
n—00 n

DO ap Yt

m XILDORINB 1D 2 L) DIE, BHI m b sDLHEL L
THh

RINDIERIZ. R THRDEIIDERZILE RN MLICZEL W,

AN DR O FHFEIHE 13T b v (BOIOMRMFHETE 24 51E, 20T OK DI T
D5,
M 64. (1) ZitHE X, (B ¥ F: 60 DAEXH» S

max lan; — A < l|a, — Al <m max |an,; — A
m

i=1,..., 1=1,..., m

DI LD, 113 e-N Fikz 5, )
INH G % A1 DA G,

lim (a,+b,) = lim a, + lim b,, lim (a,—b,)= lim a, — lim b,
n—oo n—0o0 n—oo n—oo n—o0 n—0o0

BEFBINDOGE L o7 (HERICL TREHTE 2 (b 2 WIIBIIOGEDOE I IHE I ¥ 5
DR D), BRI OWTIIRINT %,

4.4 BEZENRY NIVEREEE ZDMEER

BN LTl 555, fry) = o + 2y 3 2 BHOFBMEREECTH 2. Fla,y) =
;iﬁ/wa%ﬁ®2ﬁﬁ&7kw@%ﬁ?%%on%ﬁ%ﬁkﬁ\%ﬁﬁn%ﬁ&7b
WTHIEBEDZ L, EEZ6ND,

QCR", £ Q=R"DEE, f % nZTEDmRTANY NVEREEL & WS,
zeNIE (R" DHERTH 270 5)

X1
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DEH 7 n KGR FATHZOT, BIEME f(x) 1 foy,...,7,) DEICbE»ND, B
Bl f(z) 13 (R™ DEHETH205) m RILZ bV TH B0 5

fi(x) fi(zy, ..o 2y)
flay=1 + | = z
fm(x) fm(x1, ... xp)
DEHITHEINS,
BRicE W2k 9ic, 2D &) BB £ OMBRoERIZ, RAMICIE 1| THEBERB DS

BEREAEZEDSRL,
acQ AcR" ET2LE 2 —>aDEE f(x) D a ITINHT S LI

Ve>0)(30>0) Ve eQ:|x—al <) |f(x)— A <e

BROIHDOI ER VI,
@@@—%ﬁ\@@%gﬂf@)k%<:k\%ﬁ@@-%@@@ﬁ%ﬁ@@@®ﬁ'%&
bl BRBEBOMRE I NETCLEREEKTD S,

i 4.2 (EHBYEOER) QO c R £ Q' CcR™, f: Q= R™ g: QO = R f(Q) C @,
acQ bec cecR lim f(x)=b, lin})g(y) =c %5 I,
r—a y—

lim(go f)(x) =c.

r—a

SEEE 1 ABERERES O L AR ESET AT TL VDT, AT S,
X7 FOVERBDE L BEIC O W TUEE T OEEDILETH 5 DT, Bihd 3,
BHIOBA (p. 47 D (1) LIS, A= (Ay,... A, EBLLE

(6) lim flx)=A < (VieN:1<i<m) lim fi(x)=A4;

r—a r—a
DO ID, BAZ 5 L,

filz) lim fi(z)
lim f(x) = lim : = ;
fm(x) lim f,,(x)
r—a
DO EDPG, BABMEDRFEEDP SR PNVICHR D EIWICERTAHL IIXIZEAERL, &5
25, —H BEDPEBDPORZ MNUICEBAIEIZOVTHEEIREZAHIIHL2DOTHIBT 3
(4.7H),

4.5 (IFADDUETEE) R" ICRITITEERS (KESX), &
4.5.1 EERZ

R™ OR7 FUIZOWTIE, Bk EX7 bV u O (AH T —1F%) ku € R™, ZDDRY
FVu, v OB (u,v) =u-v=v'ueR, (m=3ICREN2%2%) X7 P L uxveR
BED M BhHbH, TS DHEICOWT, THEOMRIFMRORE, 236D 7o,
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FANZOWTIE, MR lim k,, lim a,, lim b, 2’FET % & &,
n—oo n—oo

n—o0

lim (k,a,) = lim k, lim a,,
n—oo n—o0 n—oo

lim (a,,b,) = <lim a,, lim bn> ,
n—o0 n—o0 n—o0

lim (a, x b,) = lim a, x lim b,.
n—oo n—oo n—oo

%ﬁﬂomfﬁ\@@hmk@%@?ﬂ@ng@ﬁﬁﬁE?%kﬁ\

r—a

lim (k(x)f(x)) = lim k(z) lim f(x),

lim (f(2).g(2)) = (lim f(@), lim g())
lim (f(2) x g(@)) = lim f(@) x lim g().

B 65. (R 725) =D OFH L TH LI,

R™ D7 F)ba DRE |a| &, WEZHWT |a| = /(a,a) £EHFIF2DT, LONKEIZE
TEEHDORE LT TR DMRIIMROR X

-l |f(@)] = |1im f(@)]

lim |a,| = |lim a,
n—oo n—oo

BRoND (A ERH S/ DMEEEL V),

4.5.2 &

m>1®k%\Rm®&7Fwa%rﬁéjﬁ%@\OT&D%ﬁk®ﬁﬁ%@HT%a
EF 550 (X2 P LTRENAGOT, m>1 0L 3 R™ @80 Eidz s, b
SoTHHibALE I RANT ),

FICHILCId. XA LHEC LUFOL I Il » b o LEEL 0 245 A
M 72 DT Tl 2,
ﬁﬂ{m}ﬁkm¢QggﬁM:hk#o%ﬁk?&%@\??Kﬁkiﬁmhmg—:%

TH LS "

I 1 1 I

1m —Qy, | = m a,,.

n—oo kn hnl kn n—o0
n—00

BB k: Q =R, ac QP limk(lx)=Fk k#0 2325613, §TICRALZEII

1
(35 > 0)(Vw € Q: o —a] <6) k(@) £0, lm 775 =7
<H S,
. B 1
Eﬁ(‘@;ﬂﬁﬂ“uyk@)ygf@)

4.6 ZEHOEHRREL
TTREETIE, 2% DIEL xo T ( THER OET) FHL £ L%,
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4.6.1 SBEHOEHFREE
GBI T P OVEREB O ER DO ERE X, 1 BEESEBEEOLE LHEETH 5,

f
E&E 4.3 (BEEBNY NMVEREBOESRYE) QOCcR?, f: Q- R™ L7 5,
(1) @ € QT f i &1, lim f(x) = f(a) DRDIZEOZ EZ VT,

k(2) QT fEfEEIE FED acQ T fOHEETHLILEEZV), )

F=0 . fm) ETBEE,

o fa CHEETHEEDITIEf (1=1,...,m) 2 a THEFETH 2 Z & RBE+47,
o fQTHFTHBLDITIE S (i=1,...,m) D Q THFTH B Z &P E+47,

HGERAE DR, 22, B (R A7 —fF. W, X7 bV, B (FEEAERIE D W5 D) H3l
e cd b k., HEREEOSHBIBNERIc RS LR ELFAKTH D,

%A, AR TH S 2 L BFEBRTH 528, ZHEIBHALTE 29,

— I n BBDOLIEX, n ZHOEHAE VI DL, ZNDED 2 L IHABIE, HHEBIE
ZEATE S0, UM TEAZERICES LD, n=2 DEHICR-> THHT 5,

4.6.2 ZEHDZIEN

P(x,y) = a2+ 22y + 3y + 40 + 5y 4+ 6 DX I, BB 2, y L FEROEE» SHITH, &
LEZITTCES NS, oF h—RIC

N N

> ) ayr'y (ZZTNEN, a;€R)

i=0 j=0
DIMICE T 2 X2 LR ¢ &y O (SRR SER LTS, Zhhs BRI f: R? - R,
Flz,y) = Plz,y) (z,y) € R?) BWERTEZN, f DI E2%HER P(r,y) »ED 3 ZHERE
BLWTS, UTHRBROLVIRD, f L PIRELLPDOXFETRT (f DI Lz P LHEL
D),

2 HDEHE x, y DEFEBEIHEALEZ Rz, y] LRT:

Rlz,y] := {Z Z aijxiyj

i=0 j=0

NEN,GZJGR(OSZSN,OSJSN)}
Rz, y] IZIZARICEROEEIAD . Rz, y] ZZERRETIINS,

4.6.3 ZEHOFEN
22+ 2xy + 3y* +4x + 5y + 6

R(z,y) = R DX, TREEDTR2ER ¢ &y D (FFRE)
ZHEATH B LHInz2, oFh—fKkic
R(.y) = % (P(. ), Q(x.y) € Rz, )

DT 2 R% 288 o & y O (EFE) FER & I3,
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2 BH o, y DIEHEIREE R(z,y) L £T

[ Q(z,y)
Riz.y) = {P<x,y>

R(z,y) ITIEHRICEOREEDAD . R(x,y) (TABEEEUE L TFIEN 5,

' P(e,y) € Rlz,y), Qz,y) € R,y P(z,y) # o} .

4.6.4 ZHIENREHEBIEREN

f2nZHD (R L) ZIEXEBTH 2 L1E. D Pry, - ,x,) € Rlay, -+, 1, D
ELT\

fR* SR, f(zy,...,20) = Plxy,...,2,) (2= (21,...,2,) €R")

THHI V) (0 W LHEABE L X, LHADED 2B TH 5),
fn ZBOBEEBTHL LI, &5 Q(oy,...,x0), Plxy,...,2,) € Rlxy, ... 1, D
1EL T,
Q:={(x1,...,2,) €R"| P(21,...,2,) # 0}
BV EE,

Q(z1,...,xy,)
P(ml,...,xn)

ThHsHrIEz\w) (DX ) AHELKE I, AEADED 28 TH 5, 772 LERBII TR
LEAN 0 1% 6 VNEROEARA LTS, ),

% AR S D HEIBIED E R AR Ol ©h 5, FRCLHEABS DT &R IE R 2T,
R" 2 TH 2, ZDI EIZLLTOMEDS DD 5,

Q=R flxy,...,2,) = (z1,...,2,)" €Q)

4 N
R 4.4 necN T35,
(1) R FoERBE%IE R THifiETH 5,
(2) ieN,1<i<n &T3EE,
i, .. xn) =x; ((x1,...,2,)" € R
TEHRINDE i BEREE ¢ R - R 13, R* THfETH %, J

(Cf. 1Z#D & EiE, (2) ITHMT 2D, HEGR o(zx) =2 OHEfiETH -7, )
RLEEA

(1) f2EBBIE LTS, ThODL (IceR) (Ve € RY) f(x) =c LIRET 5, EED a € R,
fEED e >0ICHLT, §:=1 8L, §>0THY, [z —a| <d ZWLTHEED
x e R ITHRL T,
[f(x) = fla)| =lc—c| =10| =0 <e.
WZIZ flda THETH S, a lHMEETH-706 f 1T R* TEFETDH 5,
(2) aeR" LT, fFREDIEE c ITHLT, §:=c EBE, §>07T, |z—a|l<d &2k
THEED x e R 1T LT
lpi(x) — pi(a)| = |zi —a;| < |z —al <d=ec

WZIZ @ 1k a CHHETH S, a MEETHo72056 ¢ IFR* THFETHS, =
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ETIE, LD ()2 . n=2088ICz=(2,y)",a=(a,b)" £ LTHHE I LFE%,
pi(x) =z, @) =y, pi(a)=a, pafa)="b
THHNH,
[pr(x) —pi(a)| = |z —a| < |z —al,
[p2(x) — p2(a)| = |y — b < |z — a]

ERD.x—>aDEZ pi(x), po(x) BZENZ N p1(a), po(a) ITPCRT 5, EREFF7. T4
ﬁj\f‘%‘;ﬁ%tj’:o

Wl Tl ) % K DB, BRI THERTH S, 2D I L 2REANICEEN Y 2 k%

SSERR

R 2 AN T b D7 13 BB (F23 T AT RE 76 B £ 2 Bl AL T 72 b DIy ]
ELBIEL. DX ) ictthco NNl 23H 2% 2 H)

e f O R g: Q- RVEDICHKZRSIX, f+g, f—g foglF0TNd Q56 R D
EGEREL, g #£0(on Q) %2 61F f/g b Q 225 R ~DHEHEIEL,

o ESEDIROM, F WL /v s SOGESEING, SR X 5 [+ 5
7= (F3), |[f], kF. T (221 k#0) b3ETH 5.

fi
o f= fz IZDOWT, fBEE = TXRTDie{l,...,m} IZ2WT f; 23K,
Jm

o HFERIB DGRBS §o f IR,

o n BEFEFRELHNIT R Lo#EREEZED 5: f(21,...,2,) € Rlay, ..., 2,] 5,
R" > (z1,...,%,) = f(z1,...,2,) € R ITHEHTH 5,
D70, LW f(ay, - ,2,) DED I Z f LFELZEZFEL, LHADE
5% LA LS LT 5,

o HIREDCRAISTwD (TR Wnw s 7 7 BRWIENrRE1S) FHEEIH e = expa,
a® (72720 a>0,a # 1), NBEIE logz (x > 0). ZABE cosx, sinx, Vx (z >0), %
PRI v 2 (72720 a e R, EEHIL 2> 0), n TR Yz (zeR F713F 2 € [0,00))
MORHE |o| (&, 2306 OERE LTl TH 5,

o RFAWCAS T oEb > Wi =MEE tan~tz = arctana, sin"'ax = arcsinz (z €
[—1,1]), cos™l & = arccosz (x € [—1,1]) b Z N6 DER L THFETDH 5,

NS DREBDL L CoBTH B e, SHHLFAKTH S (727251 Vo 23 0~ %
THEDIE, v >0 DHEHT, 2 =0%2EDD LMD KD, BEDTERIIBHETH D),
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Bl 4.5 f(x,y) = 2%+ 2zy + 3y® + 42 + 5y + 6 1Z 2 ZEHDOLHABBETH 256, R?2 LD
BeLTHTH 5,

o(z,y) = sin(x® + 22y + 3y*> + 42 + 5y +6) 1&, g(z) =sinz £T5E, p=gof. fdy
LR TH 006, ARBEE ¢ (FEFETH S, =

M 66. XKOKEED R? CHiltTH 5 2 &2t (HEZidR ),
(1) f(z,y) = 2> + 22y + (log 3)y> + Tr+e’y+6  (2) g(x,y) =exp(3r+2y+1)

z?+2x+3 ) v’ — 3y
(3) h(z,y) = pEpr ) (4) (z,y) = log <1 +vat y2> 5) Fle.u) = (szy o
Bl 4.6
T+ 2y
3r+4
Fay) = s eps7

log (8¢* +9)

TFHRE SR ZEDDE, fIFR? THETHD I LERYE,
(RIERH)

(i) filr,y) =2+2y THLRESRZEDSE, f1 13 R CHEETH S (- LHAXBHL
5,

(i) P(z,y) :=bx?+6y*+7, Q(x,y) := 3x+4, f3(z,y) := gg’z; EECEP(x,y),Q(x,y) €

Rz, 9], fs(z,y) € R(z,y). fEED (2,y) e R*Z 1T LT, Pla,y) >5-0+6-0+7>7
THHD6 Plr,y) #0. WA f,: R2 - R2AVEFRTE T, #icTH 5 (.- GRS
71))6)0

(i) p: R2 >R, ¢: R—> R, r: (0,00) > R, s: (0,00) > R %
plx,y) =z, qz)=¢, r(u)=8u+9, s(v)=logv

TED S L, WTNGHGEIHTH 5 (p 1ZLHABIE. ¢ 1FIEHBIBL. » 13RI,
s ITAEEIE) . p(R?) =R, ¢(R) = (0,00), 7((0,00)) = (9,00) C (0,00) THE26, &5
JBAEK fs:=s0oroqop: RZ = R BEXRTE T, HHiTH 5,
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4.7 ZZEHBEBOERICEYT %F=

D 72 FUT 2 BEEBMERIE DG EICIRY . FEH 2> THHT %,
f: Q=R QCR? (a,)eQ, AcR LT3,

(#) lim )f(ff, y)=A
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ThbEIF, EERITLL
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LI ZETHB, ZNETDIETH B,

lim lim f(x,y) = A,

T—a y—b

lim lim f(z,y) = A

y—br—a
DE)RBDEMYIEZ B NP5,
J\@WJ%%KENL\_ \-\ Oﬁg{ﬁ%‘d—%o
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R 4.7 (B¥HBRZRFOESIE. FIFRLEBERUERZIFD) 0 £ Q' C Q C Ry,
Q=R ETRLEE fF O NDOHIR flo: @ = R D flo(z) = f(z) (€ Q) T
%%?h%biaeﬁZAeRﬂu?f@ﬁa4k¢5&§\

limn flor () = 4.

(111}11 f|Q/((L‘) DZ é’. %\ 111(1211 f(.f) T\i%j‘}\bs\%l()o )
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(COMBEIFHTELDD, ZEALEDTXFAMIEHo TRV, HloTEL L, faxk
%@T?o%b?%kubh% EZTHDLE, BHNCOWTIE TICRT 2850855511 F
URRERICINR %) L WIHaEIZIEEA ETRTDOT XA M- TV DI, DA%
TRV DIFINT /X#%b)&\ EEZTVD, )

SERA IR D EFED S

(Ve>0)(F0>0) Ve € Q: |z —al <) |f(x)— Al <e

LEBDT (U CQTHDI LS
(Ve > 0)(30 > 0) (¥ € ¥ : |z —a| < 6) |f(z) — A] <&
i h_I)Ilf’Q/(iC) =AZRLTWVS, =

[97& 4.8 MR DO HIPR 3R TD B, }
et hmhmf(:v y)—hmhmf(:c y) TH>TH, %ﬂiﬁ( l)m% bf(:c y) IT—ET 5L
x—a y—b z, a
RS 70\,

Bl 4.9 (BROFELLEWE (ETHER)) f:R2\{(0,00} =R %

ey = (@) €RA{(0,0))
TED S L E
ig%;gpij y)——gnggngf(w,y)=:0
TH 50328,
o f(z,y)

WIHLETOFRELTNI ), £7T y &2 b ITEMNITT, 2006 2 % o [T Ty ELT (2,y) — (a,b)
DEEDWMRHPFETE 2% 01E, Y2 wiInE, 2oL HiliE>TWE, LWw) LT,

Ba>0,a#1 T2 EREBIB 2 — a® EVIDBDREZ, ZHE R B2ETERKT, 2 =00 Z 1
EWIHEZILS, FFIC ;ii%am =a"=1. —H, a>0 I L Caoma® LOIEEEEZZ L, ZHUE[0,00)

THEET, 2=0DEE 0 LWIHIEEELS, KT 1in+10x0‘ =0%=0.
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G L v, EEE, FEBCE ZIEEL T, B y = ko ITh->7MRZ2E2 5L (DFD
Q= {(z,y) € Uy =ka}, flo,: U = R, flo(z,y) = f(z,y) ((z,y) € W) EEEL T,
lim )f|gk(x,y) BHEADLL)

(z,y)—(0,0

T kx . k k

(w,yl)lgéom flaw(my) = = ;;;{g:o 0 flw,y) = Ty fle, ko) =l - + (kz)? BITe TR

IRk ITREFET 2056, ( l)inzoo)f(x,y) BEEL RV, EEE L ( l)inéoo)f(a:,y) DIF
x,y — 5 x,y — 5
Eﬁmw\ﬁ%47m;b\(m%mﬂm@w)%ﬁU@@%%oufﬁﬁéﬁ\%mﬁkm

z,y)—(

L TREDT (k 2RA% ERG2MHZNEDT), 290») 2LBHY A%V, =

2: f(z,y) = x;f DT 7 7 LEER

2
ZOBITIE, 777 XD IZEEBRO BT, D RT WL
Plot3D[x y/(x"2+y~2),{x,0,1},{y,0,1}]; ContourPlot[x y/(x"2+y~2),{x,0,1},{y,0,1}]
ZIVIDIT, y=kx DLITGEDEHZHEL TASL I ET, WBRVPEETEI LD

AL R 20003, WIRDSEFAE L 28\ 2 & DFEIRHIK 2 2 & 3% 5, FMRFEET %
Baic, MRORYZ2F5 2 EbHKE, %D ( lim )f(x,y) ZRMEL T, HIT (k2

z,y)—(a,b
i%&w)A&mﬁﬁ%Wok&?%k?\%hﬁﬁ?(?%wf@w%:A&M%%@%
x,y —(a,

VD, B LMIREREET 2561, ZHUT AUNCH Y 20w L3005, 722 THIZ
\f(z,y) — Al D50 IR T 209 03RS, L) FIHTEZLDIETHENTH S,
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o (5,y) = (0,0) DEFD f(a,y) DHRETND y = ke RO F & 1D ————
1. fEEDFEE EITRL T, lim flx,y) = lig[l)f(x,kx) BEZ B,

(2,1)—(0,0)

o ZODMRNHEAEL T, lim  f(z,y) BEEL R,

(2,y)=+(0,0)
o ZDWBRMBHFIET 250, Tz A, £HL,
2. Ay WFEERIC kK IKET 242612, lim f(z,y) BFEELRV,

(z,y)—(0,0)

3. A BEBIE B IKEL RV, DF D (JAER) (Vk) Ay = A BERD 1D % 6 1F,
RDTNDDIRD 32D,
(a) el flzy) = A
(b) lim f(z,y) BIEEEL &,

(z,9)—+(0,0)
(a), (b) DVITNTHL20ZHET 5I1C1E
|f(z,y) — Al
0 ICINEHT 2089 2 HETESILUIR Y,

\ J
RO ERBMRL X9,

o lim f(z,y) ITHANRT, lim f(z,y) & (1 EBEIEDOMIR 2 O T) #&KERICEHE L

(z,y)—(0,0) (z, 3; ﬁ*(zo
9,
o XHD ( hrr% flz,y) ZIND & v MEICHEXT, BRWIcEonz A kLT
z,y)—(0
( 1)m%ooﬂf@ y) Al B0 THBEDE)DIRSL, L) DI, HHRHEERHICE 7
x’:’J% bl
fETH %,

Bl 4.10 f: R?2\ {(0,0)} - R %

2

fey)= gy (@9 €2=R\{0.0}
TEDD & E
(a;,yl)ig%o,o) flw,y) =0.
FBE, , , )
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EREDEE e ITHLT, d:=¢ £BL L, §>0 7T, |(x,y) —(0,0)| < ZWi7zd (z,y) € Q
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R:K 4.11 GIEOIX) Lo =->DHld, WHEELL © = rcosh, y = rsinf Z2fi§ & fEHT
FOALDBR %%, WObZ)hEbITTIERWVD, fiNLTEL, £7 (z,y) — (0,0) £
r—0IX%5Z LICERL LI,

Qxf 5 = TCOSQ'QTSIHQ = cosfsinf = 1sinZ@

2 +y r
THHD, THUdr -0 DEE, MREZFRHZWI EIZHSLTH S (HAICXDiEIfE%E
M2 bR HDD), —H

2 2 rq
%y :<TCOS(9) TSIneZTCOSQSiH@
22 1 42 2
Fr—0DEE, 0IZINET B, FHEEE,
2
) =r|cosfsinf| <r —0
x? 492

THDHI3D56, m
BB ER KICHRI T 2 2 E b ERLTE I ),

4 N
EE 4.12 (BAROERANDREE) QC R, Q>R aecQ &T3, 2 5aDEE
f(z) 28 co ICHERRT S L3

(VU eR)(F6>0)(Vz € Q: |z —a| <) f(z)>U
BIRY IO EEV), TOTL%E
lim f(z) = o0

ERT,

- TOTIHHA %61 ~

def.

lim f(r) = oo (VU € R)(36 > 0)(Vz € Q: |z —a| <) f(z)>U.
\ r—a /
—00 DI D FRICERET 5,
(51 £ 1852 DA T % & 9 BEDT 5, )

Bl 67. —co "FEWT S EDERLZENTAL,

3 2 3 2 2 : : .
M 68. (1) lim ATy ty (2)  lim —EL—@) lim sin(z + ) sin(z — y)

(,5)—(0,0) 2 4 12 (29)—=0,0) 22 +y* * 7 ((2,9)—(0,0)) x? —y?
ERPBHEUE, XD &) kil (1 Z2BOLAE, FHFELE L TUL, BRAEDHI>TWT,
fio>Tw2) ZitH§ 2 DIFHL < v,

4 _ N
Rl 4.13 QCR”, f:Q—>R,aeQ LT3,
(nygf@):mn&e@ygféjza
(2) (V2 € Q) f(z) >0 5 lim f(z) = 0 % 5 IE. lim —— = oo,

K r—a T—a f (.CE) J

slEEA
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(1) Ve > 0 ITRFL T, U:zé EBLLEU>O. ﬂiﬁliinf(x):oo 0. 35>0(VeeQ)

]x—ﬂ<5:j@0>U.C@k?\0<?é5<%:w.@iﬂ ﬁ5_0<w.@zm
ey =0

(2) VUGRLCNL’C,s::Wl% B Ee>0. ﬁ%l@f(x):() £D.(35>0) (Vz € Q)
ral < 6 = [f(@)] < . B0 () > 0 £ V. SOEEf(x) = [f@)] > - = (U415 U
@zmggf&):al-

ARBIS ORI BT 2 il 4.2 & RO MBS, oo ICHBT 2B BB LN,
CHBSHE (Q BERTHEVEAI) lim f(r) O X5 ARG 5545, AT 5,

|z|—00
i 69. ROMRDFAET 27 &9 N, FHET 2 LBk 2z R0 L, FEHT 2HHD o
F7ld —c0o TH D EFFZN 2T L, HRZROBZEL Z &,

ﬂ)@$ghmﬁﬂ ey +5y7) (m<a$fhn4xl+5f ; mwf@mx2+y2 -
. z+y . r—y : || : %y
4) 1 -7 ] ] S ol ] —J
()@mgbmk%m?+w) ®)@J3wnx+y «ﬂwwghm\m2+y2 W)mﬁﬁmwﬁ+y2
(8) lim SnEY
(z,y)—(0,0) XY
B 70. > X OBIEAUEL (0,0) CHFIN E 9 PN,
W ((wy) £ (0,0)) TV () £ (0,0)
(1) floy) = 242 YT @) flay) =3 24y VT
% 2<@w:mm> 0 ((z,y) = (0,0))
oy Ty 0,0
®) f(x,y){ g (0200, f(:v,y){ g (g (0700
0 ((z,y) = (0,0)) 0 ((z,y) = (0,0))
Ty
+y#0
6) fagy =4 a+y “TYFO
0 (r4+y=0).
B 71 ROWRE L (BUR - MO LT R 2L RT3 5 & 3% Kk 2),
. 23+ 2?3+ 2 . zy?
(1) (x,yl)gliovo) x? +y? 2) (x,yl)g%tm) x? +yt

4.8 (RS, W2, C' &

SEFBABOWIT IO VTR, BT @) FARIETTH S, BRFATIRDIES,
Q1T R OREA (BB), f: Q- R™ LT 5,

DacQ1<j<nblit®, fiaTa KOVTRMITHETSH 2 &I, M

fo,(a) = §—£<a> o, Flathe;) — fla)

h—0 h

PEETHIEZ VI,
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(i) 1<j<n&lZEE fRQTe KOWTREITETHS EIE, FEDac 2
HNLT, f23a T IKOVTREAWETHZ 2 L2V,

(iii) f BQTCHHTH S LIF, FEED je{l,--- ,n} ITHLT, fBQTa; 2T
B TIRETH Y. Qoz e (@) 20 THlFEC L. ThbY

0xj
0 0 0 0
vace) tm @ -L@ (omLw-La|-o)

B IIDT ER VT,
(iv) f 7 a TEMDARETH S E1E, HDH AcR™" L T,

i (@t k)~ fla) — Ah| _
h—0 |h|

0

DRDVDZ LRV, TOLEE, A% fDallBF2Y 2T ERN, flla) &b
%?o%@fmwu\ugwﬁﬁﬁgém)?%éo
J
T LRI ATRE) = 2o ATRE = Ry FIRED> DifE ) D3R D 2D,
PLE3 2D lim ST L3, (1) 13 1 2B OMmER, (iii) & (iv) IZZEBEIBOMR (&£
L5635 0ICk2089 »HHE) Th 5,

B9 72. fR2 SR ZXATEDZ EE, DT (1), (2), (3) IKER X,

I‘Sy
f(z,y) { argp (@ #0.0)
0 ((z,y) = (0,0)).

(: fIER2\{(0,0)} TIEAHBEBIZEHEL VDT, C* KTH5, )
(1) £(0,0), £,(0,0) ZKD X, (2) fIEFR2TC'HTH S L2RtE, (3) f,(0,0) & f,.(0,0)
ZRD, IR TCPRTHEDE I DEZ L,

73 fR2 R %

(02 4 ) sin e ((2,y) £ (0,0) D & )
f(z,y) =
0 ((z,y) = (0,0) D & F)
TED D,
(1) £ A R2\{(0,0)} TC #TH 3 I L ETH,
(2) f 75 (0,0) THOAIEETH 2 2 L 2R,

(3) f X R2 T O #THh Bh LI haff 3 o8 L &,
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4.9 &BXIF
Bl 4.14 Q={(z,y) eR? |2 >0Ay >0}, f(z,y) =2Y. (a,b) =(0,0) £FT 5L Z,

e lew) =t =1

S S ey) = 0 =0,

lim O)f(a:,y) AR L 750,

(z,y)—(0,

WH 0 IFEZEINZODY, ZRUCIEE I OHEERERHICH S, =

P T S S R R R
0.6 08 10

3: flz,y) =av DT T 7 LEHERR

Plot3D[x"y,{x,0,1},{y,0,1}]; ContourPlot[x"y,{x,0,1},{y,0,1}]

Intermission ({REFFHE): BIROBEHE
DU, #FBB DR >, 3 20HF 4 > 2 E

(1) “Weierstrass DA MIEE

(2) Il s

(3) a ¥ %7 MESS Lo o Rk

ZHERICT 5,

5 #HI - ROBBROFESRN

il & 2D EHRTEBIN (5) DWIRDSFEAES 5 Z & ZRAET 2 @B %2 3 Dl 5 (DX [/ NE
D, Bolzano-Weierstrass DEB, R O5Efiith), RN IIRARIIZ > TW T, RHID

n_ (k)
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LE0=1LTWw3,
N DHFHETIIR DERALLGDZ &,
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X NE DB E 23, R Otk 2 REMICH O TV 0T (2 2 TIREM 2.18 225 H
). b R itk B TR D LOEEE S 2 5.

HHERIEICEI T 2 3OO EBEEMD ) B, PHEHEDEMDFHTE 5,

ZOfiONFIZ, BIEINCOWTTH 208, HBICHFINDEEICERT %,

5.1 RXREf@IE

MRERDAAES 2 2 & 2R 70D, H4 7% XIEHENEDJFEEL (the nested intervals principle)
ZHNT 5, FTRIEHNZRA X =Y ZBUIIELRNP T WIE TR,

~
EIE 5.1 (XM#E/IVE (the nested intervals theorem)) {I,,},eny Z#E/NT 2 R OPAX
fFlET 2, THLLAEED ne NIZXW LTI, I R OFAKXT

113123"'31713]714-13"'

iy &5, TOLEE

(1. #0

neN

DR LD, [an, by) =1, EBL EE, lim (b, —a,) =0 DR 2D% 5 1,

n—oo

(JceR) lima,=limb,=c (2LT ()L ={c})

n—oo n—oo

neN

N J
BECHRT L THRINT ZHAXEDOFNDILBERDIZETREWL, 1B 0 ICIRT 355 IEHLE
WA 1 EDHFDSTEDB |,
RDT-OEH: ﬂ I,={z|(VneN)zel,}. ﬂ I, £bEL,

neN

n=1
ey \-nIEEﬁ{'fbg‘% = }\O)J:V) iﬁ&fCﬁﬁi\%b%j—b)&/uz’)m%

4 N

MRE 5.2 (BEEL) {a.},o FHEFINBIN, {0}, oy FHFHD LGN

(Vn e N) a, <b,
Zi7z 9% 61X, XD (1), (2) DD 2D,
(1) {ant,en & {bn}yey FICRIITHS, ZL T
A:= lim a,, B:= limb,
EBLLEE,
A<B, (VWneN) a,<A<B<b,.

(2) h_I)Il (bp —an) =0 % 51X, hm ay = h_r}n by
N J

GERHICHV2 D%, EBL 2.18 &, M 2.13 (DR) LV TH S, )

slEEA

(1) Vn e NIZNLTa, <b, <b THEDH5, {aptneny F LA b Z2FODTLICHERTH
D, BHIEIMTH 206, {an}, oy FPORL, HRRIZ ERICTELV: A =sup {a, | n € N}.

62



FRRIC. Vn e NIZR LT b, > a,>a; THED6. {b,}pen 13 TH 0y ZFFODTHITAER
TH Y HFRDTH 275 {b,}, o 1FPCR L HRRIZTHUCE L B = inf {b, | n € N}.

FERED neNIZHLTa, <b, THE0S (MIRTH TN

A= lim a, < lim b, = B.

n—oo n—oo

¥ 7
a, <sup{a, |n €N} =A B=inf{b, | neN} <b,.
(2) lim (b, —a,) =0 ERET S &

n—o0

B— A= lim b, — lim a, = lim (b, —a,) =0

n—oo n—oo n—oo

ThHHrDIPH A=DB. n

XD [A, B] 1Z, ¥l A < B DEAICOARAGEH, ROGEHTIX, A= B 054
b [A Bl ={A} L) ERTH) LFIHRT 5,

EE5.1 058 1, = [a,,b,] T {a,}, {b,} ZEDD L, fNEH5.2 DIREING I N5,
A:=1lima, B:=1limb, £EELE, VneNIZWLTa,<A<B<b, THEIDH,

n—0o0 n—0o0

[A, B] C [an, by = I,.

D742 [A,B] C (1. TH 5,
neN
—Ji. v € ﬂ[n ETHLEE EEDneNIIHNLT, zel, THENH, a, <z <b,.
neN
n—oo ELT, A< < B ThbbrecABl. WA ()1, CIAB]

neN

@742 () I, = [A, B]. Fic ﬁ]n;«é@.
n=1

neN

A=B %6l c=A=B &L, lima,=A=¢, limb,=B=c, ﬂ[n:{c}.l

n—o0 n—oo
neN

RX 5.3 LOIEHATIIH Do 7203
(Vm,n eN) a, <b,

DD, EEn>m DEZIE, a,<b,<bp,.n<mDEEZIL a, <a, <b, THDI>H
5. WTNOHBAD a, <b,.

Bl 74. EBLS.1 226, I, DX & v ) &fERERC &L RS D 27 en C L 2R,

(KOG, HTPRIEOERE 2 T UL, b o L IICHATS 20T, HETRRE
TS, )

Bl 5.4 (E p D m Tl v/p OFE) p>0,meN ET5 L5, p 0 m FHIEET .
Thbb
(Fz>0) z2m=p
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DR D NLD T & 2T 53,

EBCE, 0<ar <by,al<p <P

neN, 0<a,<b,, a' <p<b'

b .
N A T i Iy TR YT
Apy1 ‘= X, bn+1 = bn;
™ >p 2 HIE
Ap+1 = Ap, bn+1 =Dp
LB L.

m

0<ap < apg1 <bpy1 < by, ap'yy <p by, byt — Angr = (b — an) /2.
W 2 1B {a,}, {b.} T

0<CL1§CL2§---, b12622...’
(VneN) a, <b,Na) <p<b,

bl_alzo

Jim (b — an) = lim =

Zii7c 9 b DPBEN DS, KIEMIINEDEED &

(e e R) lim a, = lim b, =c.

n—o0 n— o0
DL ZE

"= (lim an>m = lim (a") <p, "= (lim bn)m = lim (b7") > p.

W 21

"=pn
Bl 75. AR m E1EB pe ZATI L7 EE, Hl5.4 D ay, by, as, by, as, bz, -+ &b, —a, <¢
ERDFTHETE 7077 LR X (e 12 TERIEEE, T, 1079 107 D X9 & v
W B AT DL x/p OIELHEDERETRE %),

5.2 FREEDOEE

XRiEANEZ v % &G4 PR ESEEHTE 5,
ZIUTED D 2 ETIC DD/ S R EBZ HEf T 5,

SIgg o, MR R E&R L < PREOEHA G L T, a4 2 R OMOEEEZ R T 2 LI 508, f(x) = 2™
WCOWLTIE, EFPEICHYS TS 2, mE 2.8 6 3 CICET 50T, BT (R ER T AL
12) m TR x/p OFERTADHE S, JHUH [2] Ko T3 HITH 275, hdhdliFv:, bbsA,
MEDEBEZ A > TVIUEZDRICHR>TLEIDT, AFXy 7L THREIZ R,
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8 5.5 (EHEEABIIRIIZIERIICET) Q C R, f: Q — R™ FHEH T, {a, ey 13
Q NDRF, a € Q, li_}rn a,=a £95LZE,

lim f(a,) = f(a).

n—0o0

ZOMRE lim f(a,) :f<llm an> VL WFFHICEART LS LIk,
SRR c 2RO ET S, flFa THEETHIDE, HIHIEDE § DHFLEL T,

(Vo € Q:|z—al <d) |[f(z)— fla)| <e
DD LD, WA {a,} 1 a ISR T 2D T, H25HARE N L T,
(VneN:n>N) l|a,—a| <é
DR D, WA n > N 27 TEREOHRE n 12X LT
|fan) = fla)] <&

DD LD, THUF lim f(a,) = fla) THHIEZRL TS, =

B 76. (WK Z DRI CRANICESRI%IIERE) Q C RY, /- Q - R™ a € Q £T 5,
lim a, =a &2 5FEEDESN {a,} ITHLT lim flan) = f(a) BRY DK GIE, flda T

n—oo

HECH B D L AR, (LY b SR

EE 5.6 (PHAMEDERE (the intermediate value theorem)) a, b € R, a < b,
f]a,b] = ROIZHERFE, fla) >0, f(b) <0 EARET S E. f(c) =0 27T c e (a,b) ¥
TET %,

Clo—i-bo

EIEHE ap ‘= a, bo = b, Co = k i; g)\

o f(00>>07§f%0i\\ ay = Cy, by = by EEL,
o fcg) <0 %BIX, a:=ag, by i=cy LB,

T2E, KM Pn) ZROXHICED B EE, P(1) DD LD,

b—a
on '

Bar,. . ag, by by BEDT, P(L),..., P(k) D ZoTV 2 ET 2,

Pn):a<a,1<a,<b,<b,1<b, b,—a,= fla,) >0, f(b,) <0.

ag + by,
2

Cp =

EBE,
o flcr) >0 %0IE, appy = cp, bpyr i=bp EB L,
o flcr) <0 %BIE, apyr = ag, bpy1 = EB L,

T2L P(k+1) IR Do,
DT, NI {a,}, {b,} ZED 2 &, BANRIEICL D RO n e NIZX LT, P(n)
DI 3O,
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X[EfEINE DRI (i 5.2) 226, (3c € [a, b)) lim a, = lim b, =c.

n—o0

flEc CHETH L6, 55 XD, {f(an)} %> {f(b)} B f(e) RS %, f(a,) >0
(neN) TH25h5
f(c): lim f(an) >0,

—J. f(b,) <0 (neN) TH205

f(e) = lim f(b,) < 0.

n—oo

WZIZ f(c)=0. ¢ € [a,b] THBD, f(a) >0, f(b) <0 THBEHNPH, ¢c#ab THDHDT,
€ (a,b). m
COHHEREIZOWTE, BERBETOHHBEMNM LI L, i) L ZITH VD eh%
FRELPTVDOT, COMETEHFI DTS LD, RO EIFERLTE L, HlAIEH
ot 75 B D W BB D FAEGEHIC T E 5, PRI f(z) = 2% (x > 0) OB E LT, V—
P O RERTE,
B 77,/ BHERTEARBTEY, 20LEED L) ICEAINLPBOHYE (Bl
Hhpol bR K32,

LDz (160 TlEd 50 ALl TH <,

% 5.7 (HEMEDERE (—RIEER)) [ (0,0 — R 2SEGT. ke R IE f(a), f(b) ORIICH
% (ie. f(a) < f(b) DEE fla) <k < f(b), fla) > f(b) DEEY fa) <k < f(b)) &I,

Je € (a,b) s.t. f(c) =

W f(a) > f(b) DBEIE g(a) = f(x)— k, f(a) < F(b) DHEIE ga) = k — f(z) LBV
“C\ g ICD W ERE 5.6 %:@FH@“Z)O n

ZHREAB O PREOEBEIC O WX, D E T2 EEEHERIZICEI T 2 rhiEME O &
iif.!éJ ZRABLZ, 30 0bH USRI TE S X ) REOHNEZDO T, EELRHILUIHE L TH
L2 ELREID D,

(2017 4ELE, BB D EALE &M IC DWW T, XD X ) O ZEEICH L 72, )
f 78. f: [a,b] — R IFHEHELOHLEHFVEMB L T2, A= f(a), B:= fb) L& &, £
BO zela,b ENLT AL flz) < BHBPERYIZEDDT, f:a,b = [A,B] 2 f(z) = f(z)
(z € [a,b]) TEDZZENHES, T f25. DT (1), (2), (3) 2§ I & 2R+,

(1) fIEHETH S,  (2) f ZR2ETHB,  (3) WIS F 1R TH B,

(fR% 03 p. 156)

2E D 1 2Bt HEPBOMBEBDAE, Mo hRE DI 2 > TIEH T &
5IEMHB, L) IETHD,

o f(z)=2%(x €[0,00)) Dt LT, fl(z) =z
o f(x)=sinz (z € [-7/2,7/2]) DML LT, f(z)=sin"(x) (FMH),

RROHEZGEIRRVINE, 29 THLEAICHTRNZDIZZSHEL Wb Ltk v, EROBREZ S -
EFHLCHLRT 2 EHR D & 9 Bftiladrd 2 L ROTTh, bARACEFT I FHEIMEOKDb > - HFEE b
5o TR ANTS %,

Behhbbt, (Vo€ la,b]) (Vo' € [a,b]) v <2’ = f(z) < f(z) DIRY LD,
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e a>0,a#1 %Y allHLT, f(z)=a" (z €[0,00)) DL LT, f(x) =log,z.
(FEBEIBZ S LA LERL T, ZNDNEHTH S 2 2R TDRENEL wOT, Wi
AHBIE loga = [ 5 (0> 0) TRELT, 2 OB LT & £IEET 2/
Hpd Lk, ) 1

5.3 Bolzano-Weierstrass (IRILY 7—/ « DAL T2 b5 R) OEER
BINDMR DA 2 /8§ 7= D 18D TEE 7 Bolzano-Weierstrass DERL 2N 5,

2D OFGNDEWAI &I WEZHAL X5, B0 {a,) B35 2 & &, PlRIZHHEHD
EEAR (BSEH 25Tk

a1, G3, a5, -, Qo1 Qi1 - - °
ThdEh, WEBEHOEZBEAL (GREHZETK)
A2, g, Qgy -+ 5 Ay Aps2s " -
THo LD, VHEERDHZEATL
A1, Ay, A9, "+ ,Ap2, " "

Th b ED, HEKRD 10 #ENEERBL m = 3.1415926535 - - - &> CGEA

a3, as1, asi4, 3141, " **

THB LD (CIRBEARIETTV2) 250 {0,) OWHIILE S,

e N
ERE 5.8 (BBRF) {antnen, {bn},ony ZEINET B, {b,} D’ {a,} DEBAF (subsequence
of {a,}) TH 2 &I, FHEVBHRLTD 2 LLHEFVEIEBI {ni}ren (2F D (VE € N)
nk €N Eng <mg <o <y <npgy <0 DI ALD) BELEL T,

by, = Q. (k’ S N)

WD DZ ERZED,
\_

EoplTid, Z2RZFN 0y, =2k — 1, np =2k, ny = k2,
ni =3, ny=31, ng=314, - (DAIE>THEE np=[10""17] 2% ?)

THb,
{nk}keN 7\73\%‘1,5753\5%&“@% %5%%%‘%%37‘”]&5[‘ é’. ‘3—%) é’. %\ Nkt1 > Ng J: b Nk+1 2 ng —|—1
T‘I@é: &. &.\ nq Z 1 71))%\

(#) (VE eN) n, >k

DY ZD T E2ERLTEL,

il 5.9 (PRFIDERHZFIS (B UBBRICUNR T %) INRINTH ) #51 {a,} 7% a IZUX
WI 275513, {a,} DIEBEDEIIN {an, bren & a ITIHT 5,
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S ZEEOFERETZEE, B {a,} 23 a ITIURT 22 E005
AN eN)(VeN:n>N) |a,—al<e.
CDEEL>N ZhlIEED EeNIZHLT, nf, >k>N THLPH, npy > N. DRI
(VEEN:k>N) la,, —a| <e.

U3 lima, =a ZRL T35, m

k—o0

iR 5.10 (Bolzano-Weierstrass DEE) {z,}, .y PWERELIN: 51X, 2 DEIHIT
KT 2 DPBHIET 5,

§EER EARTH L L VIHIREDNS,
(FReR)(YvneN) —R<z,<R.

@ =R b =R EBLE x,€la,bi] £ neN ZERICIHET 2.,

c1 = (a1 +0)/2 EBLE, () 2, € [ar,c1] %% n € N DERICHEET 520, (b)
T, € [c1,b1] £7% % n e NDBERICHFET 2 (AL bFERML2R VRS [a,b)] T
AR L DEFEL 2V IR D FIET S), (a) DD IIDRGIE ay :=ay, by i =c; EBE,
Z)TRHRST (B) DIV DH G ayi=cy, by =0y EBL &L 2, €lag, bo] £7%5 neN IF
IEFRAEAAAE S 5 6

DUFFERRICL T a,, by, (n €N) ZED S L {an bnen FHEFABEMBSN, {0, }nen 1FHITHA
#I1. (Vn €N) a, < by, b, —a, =2R/2"1 =0 (n — o0) &7 25DT, XEINEDFIIC
o T,

(Jc e R) c¢= lim a, = lim b,.

n—oo n—oo
{l’n} O)%Bé:!\ﬁu {xnk}keN T
(\V//{? S N) Tn, € [ak,bk]

EVI) M2 T ODEZUT DX ) ITED B Z EDHIK S,
eni:=1%F2 (2, €[-R R =[a1,b] TH3),
® Ty, Ty, FCEEFSRLELT,
Ty € [ag, br], n>mng_q
27z n e N (ZHEREFET 2) D) L TRADADDH D% ny LEL,
VEeNIINLTa, <m, <b, THEHDH,

lim z,, =cm
k—oo Tk

Bl 5.11 (PREBAFNDH) a, = (-1)"+1 (neN) L5 LE. B {a,}, o FICRIITIE
AT
L2 UIBEE H OE 2T %238 A TE 723351 {agk bren VX

1
agkzl—%%—)l (k—>OO)

THE5P5RSTHS, =
MARBRFOEA N BUTOWEZF>: N OEROMITEATR/AMEE KO,
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Z OPITIRBINDNE H 22 DT, WA IS BRI & i 7203, BIIDHRTHIULD
RGBT INDFET % £\ 9 Bolzano-Weierstrass DER L, (%77% DRI FEDO V%
HAT) BITh 2,

KOMICIE, FOHZT TR ML Z & 280 5,

B 79. (1) EALREIIIGIURL v &k ) RS0 Z2 H1F L, (2) HARATRCD, 5857
FNFIRINTH 5 & ) BBINDHI %2 H 1T X,

5.4 Cauchy?dl& R D5EfEE

(Bolzano-Weierstrass DEMZ G L THiUX, A% R OS5 (& 5.14) OREIIERE
HThs, )

B {a,} DWHKINTH 570D 1 DDBEAI35M T{a,} B3 Cauchy JITH %, 252 5,

a o N
E#E 5.12 (Cauchy F) {a,}neny ZEINE T2, {a,}nen 3 Cauéhy HTH LI,

(Ve>0)IN eN)(VneN:n>N)VmeN:m>N) |a, —apn| <e¢

A RYAS R A
_ y

4 N
inE 5.13 (PRSI Cauchy FUTHB) L5 {a, nen DINHIN 7 51X, {an}nen 1F
\Cauchy T 5,

J
GEEA lim a, = A ERET S, c ZEEDIEOHETHLEE, ¢/2>0TH506, H5HH

n—o0

RECN DIFEL T

(WENanN)kM—M<%.

nmeNBZn>N, m>N Ziirzd7%61F
£

228.

|an—am|:|an—A+A—am|§|an—A|+|A—am|<§+

W 212 {a,} 13 Cauchy /I TH %, =
COMEIZIEARWZZD, ZOWBRD VIO EREOLDOTEHETH S,

iRl 5.14 ((R A®D) Cauchy NIRRT %, R DFEfi|iE) ZS1 {a, tnen 23 Cauchy 517
513, {anbnen FINHIITH 2,

SRR {a,} 7’ Cauchy FITH 2B &6, BRTHL Z L3005, FE
ANeN)(VneN:n>N)YmeN:m>N) |a, —an| <1
DIKDNODT, n>N T 5L &,
|| = |an — an + an| < |an — an| + |an| < 1+ |ay].
W 212 R :=max {|ai|, |az|, -, |an_1|, |an| +1} EBL &,
(VneN) la,| <R
DD O DT, {a,} FERZEINTH B,
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Bolzano-Weierstrass DEM & 0| {a,} FICREHEIN 2>, $bb. {a,} DHEIHI
{an Jrew EFHBa R T, lim ay, = a 2T LOVIHET 5,

PUN. {a,} BED o TR 22 2R T, EREDIEE ¢ XL T (3N €N) (Vne N
n>N) (YmeN: m>N)
la, — an| < e.
CONIHNLT, n>N, k>N 273 EED n ke NIZHLT, ngy >k>N TH 5D
CEEN

lay, — an, | < e.

k—oo & 32E (32, 213 X D)
la, —a| < e.

IHiE lima,=a THEHIZERZRLTWVS, DI {a,} FPNKHT S, =

n—oo

SETE IR A G TIRAL D, BIRBILYARO A Y ¥ 2 7 4T, B2 THEEMEL Tk
Bk ) BHicz 0FM 2% s 2 ek S ( THOSIPORIRBUZINEK 2,5 ),

5.5 RIIDZE®D Bolzano-Weierstrass DFEE. Cauchy Fl& RY D5
fim 1t
% RICDX[EfEINE E VI Db RwbIT Tl \Wwdy, T 2Tl Bolzano-Weierstrass O & B

D% RIuhk,. Cauchy 7l & R D5Efiith D% RIGHRICDOWTIER 3,
FTERLEI, Cauchy 7l & I &% myOGAIC ML L TE L,

4 ™
EE 5.15 {a,}neny & RY ORI ET S,

(i) {@n}nen PWERTH 2 &1,
(FReR)(VneN) |a,| <R
DRSO ER VS,
(ii) {an}nen D3 Cauchy KHITH 5 & 1d,

(Ve >0)(IN eN)(YneN:n>N)(VmeN:n>N) |a, —a,|<e

A RYAS R A
N )

DUT 0l 2 I & £ 570, 20D 5ATHIT 205, Ot TbHUTHL 2 L&
FEBITD B L,

{an}neN 72 ]R2 @/'#4\?”2’.@—%0 a, = (

Qn

b>a£<a\:owﬁﬂ{%y{m}ﬁ%6m5o

X7 M)V a= (Z) 12DV T DOARER

max{la|, [b[} < |a] < 2max{|al, [b[}

X, RO EEIRG IS,
35 Lan, Yuen DEIIITH B £ F, ATIED ke N ISH LT ny > k BIRY Lo,
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o {a,}neny WERBEINITH 27201213, {antnen & {bptnen DPEDICERLBIITH 2
CEDBRENTTH B,

o {a,}nen P Cauchy sFITH % 72 DIZIE, {antnen & {bn}nen 23 & BT Cauchy (%) 41
ThH2D I EDBRETTTHS,

6, R? @ Cauchy FNIINHINTH 5 2 L BEHICAREINS, ({a,} 2 Cauchy 4T

a

HiUuL, {a,} & {b,} & Cauchy S DT, ZNZIUWRIR a, b EIET S, a = S
lim a, a
CEE, lima,= |77 = =a. WZIT {a,}peny 1FINHSITH S, )
n—+00 lim b, b
[ﬁﬁ%ﬁ 5.16 R? IZ5EfiCTdH 5, ]

B 80. fivd 5.16 ZFFHHE X,
Bolzano-Weierstrass DEMD R?2 D3 D 7D, T4bbH

[ﬁ%5l?@ﬁ%N@R?®ﬁﬁ&ﬁﬂ&6ﬁ\%@%ﬁﬂ?ﬂ%?%%@ﬁﬁ@?%oJ

SEER %neNKﬂLT\Z”::%&£<&\MJAE}@ﬁﬁ&ﬁﬂ?%%o&mm&

n

Weierstrass DEB X D | {a, fneny DT {an, tren (P F D {np}reny FFHEVBHRETH 5
PRERGFEMES) & a e R MAEL T

i o, o

CDEEZE, {by ren DARLEINTH %2525, Bolzano-Weierstrass DEI L D {by, treny D
TN {bn,, Yeew (PEY {ko}oen BHEEDERETH 5 REHFRINES) & b € R HTHAE
LT

=b.

lim b
{—00

{an,, Yeew By a ICURT Z5051 {a,, hew DEDINTH 575

nkz

lim a
{—00

. _ . ankﬁ . a
i an,, = Jim (b“k) B <b> '

W21 {an,, ben ¥ {a,} DEDIITIERT 2, =

ny, = O-

BIzE 5.1 an:<an> %

1 . 2nm 1
an:(—l)"—i—ﬁ, bn:SIHT—i—E

TEDDEE, {an}neny DI R2 OERLFINITH S Z L 13T WD 503, WA 5% FEBE
WCHh L TR K,
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BRE {0 )nen EIH L 78003,

ag, a4, Qg, . ..,09, . . -
EMBFHOHZS & | X
a%:l—i_ﬂ

WA, T LIRS 5, D% D n =2k L LAbF, KIC{by, been EEZDEL by, =
sin 87 4+ Lz, CHBIRLZRWA, 3HEBEICMS L, 0 KR T S L3y nd, D

0 k=30 Thbbn, =60 LT3 L,

1+ L
a'nke = Qg = 16£

3602

T\&é%i})g\ {ankZ}EGN =8 ( [];) > 0:1&%?‘%0 ||

5.6 {J#k: Banach ZEf, Hilbert ZZE — #Z28#im 0 UL%k
(ZZiEFE»TTHYTT, )

D TBUAfgNT) Tl BEES BT 2 BRI R b (MR DB Z3HT 2 7% & D
#FRHTH D, RY ICBHT 2 s71 B E D 1R (JLH;O a, & glclir}lf(x)) ZPoTRBD, 5
WiED B & BBAIDMRZHZZ 5 2 L2k s, RYEFEHEETTH, PLEERIEZL L)
&9 % LBABANDIRRS NI 2 203, RO KT Z 2 FCHHTE R0 T, THAR
7y TEIRELTHHLTW S,

BISFIOMIR 2 CEBR L X9 £ T 5 L, (Y RSEMZ- ) BEROEAZEZ 2 D0H
RTHB, ZDEHE, BBOES (X £EL LT 2) Z2BIBEM ENROPEETH 3,
£E5 X OHEFBIEFHETH 20, Z2NZ2 o7 PV EEZ, HEECAEZEAL TGEnd %,
JGH BN 2% < OB ERRITZERTH D, 2D 720 R EIFER L 2SI %
203, Bz X I FTTEL I EHE L, EfTH B,

DIF. Banach Z4fi, Hilbert Z2f & W) MR ZFHT 2, Z4UIHECHRIEZEMO X 9 2—
B, RN EBEETH 2, RY IFHRRXICO Banach 44, HRXIGD Hilbert 440 B4k
Bl 72> T3, WIZHE 9 &, Banach 225 Hilbert Z2f1x. RICBERTH % &\ 9 HllfR
ZFRWCTELMETH 5,

R OB (N7 P AR X ECERS NI o o o 2. KOG T
LE. ZOB (|| 0k S IEINB) E X LD LN LTS,

(1) (Ve € X) |jz|| > 0. ||z|| =0 YK D LD/ DICIF 2 =0 TH 3 2 £DRBE|,
(i) (Vz € X)(VA € R) [|Az]| = [A]]|z]].
(iii) (Vo,y € X) [z +yl < [lzll + [yl

VARG ATR Y PVERID Z L% 7V LZER (/L LEIEAEME) LR, OV LZERO
2B o,y ICNLT, lz—y| 2 2z & y DHEEEEIES, Z20% d(z,y) EET L. ROFEEON
M2 729,

(a) (Vo,y € X) d(z,y) >0. d(z,y) =0 DD DO7DICIE o=y TH DI LEDBDELIT,
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(b) (Va,y € X) d(y,x) = d(z,y).
(c) (Vo,y,2 € X) d(z,2) < d(z,y) +d(y,2).
IV IZE] X WD RIS {z, }nen 25 a € X IZPORT 5 &1

lim ||z, —a| =0
n—oo

il T EEEET D, IN® lima,=a ERT, ZDFMIZ

n—oo

(Ve >0)INeN)(VneN:n>N) |z, —al <e

LHZEY S,
J VA ZEEN X WD RS {2, b hen 2 Cauchy 711 & &

Ve >0) (AN eN)(YVneN:n>N)(VmeN:m>N) |z, —z,| <e

DRDIVDZ & EEET S,

J VA2 X DIEED Cauchy Fl {x,}, o DINRTELE, T4bE

neN

(Jae X) limax,=a

n—o0

N F oy o
DD EE, X 3% TH S &), 5z /)L LZE[M % Banach Z2[H] & PR,

RY 1220\ T
N
] = | D a?
=1

TED ||| XRY O )V aick b, Z2TEDHREEHICEI T 2 SFIDOITRD, Z DEEEENT
TERLZEIOIETH S Z L IXBBITT»DTHAHAH, St bitH L Th 5D, RY
% Banach ZE[TH %, WilZ\vr9 &, Banach ZZE]IZ RY 3> CcwabE 2 —#kbL CTx
W Th b,

%) 7 *’)Lﬂﬂf Hilbert %Fﬁ@TE}E/L‘\ ;ﬁafl\j—%
(KR FOGIAER (=7 F L2 X ISH LT, X x X - TERE B (v, ) — (2,1)
B RO EWETE S, ZOBK (L) DEHICESNG) & X Lo EIEL,

(i) (Vre X) (z,2) > 0. (x,2) =0 DR VLD7DITIZ, 2 =0TH 5 I EDBBE|IT

(ii) (Vz,y € X) (y,z) = (2,y).
(iii) (Vai, 22,y € X) (VAL A2 € R) (Ai@g + Aawa, y) = M1 (21, y) + A2 (72,9).

W % 0 2 7 #2220 Z & 2 NREZER] (7°L Hilbert 22[]) & WSS,
X FoOWNE () 3H B L E,
2] == V/(z,z)
XD || 2EDBE, || 1F X ED/VATHS, TDXHIT LTSI L 2R
EALTZEPORICARETH 5, Z403 Banach ZZ[H]TH % & &, Z DNFEZEM % Hilbert
S RN
b EFRRIC RY 1 Hilbert Z2f]TH 5,

RN OFi>WE D% < 7 Hilbert Z¢[i. Banach Z2[E TS 423, MERRILTH Z)*?ﬁ{::\
Bolzano-Weierstrass DEFDIL D V727, — DL EIFBAESRNT & WX 5 558 0 AT 53 ¢
H5,
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6 Weierstrass ODRXIEEE (1 RIThR)

INETOHDITHPETHE, 6,7,8, 9fiz—DDHICE LDOT, TR DAERFLEGD
VR MELZDIEH DE)BERHELZDT2D03R 01 LN Wwd, HEDICHESL
oTLEIDE, WIFHIIFHFEDBRZICSS 2T LEIBZND D 2 DT, fllh < 7
LT, "EORZ2HMLZDI2ZLICT 3,

I Weierstrass DI AMEEF S . 1 XIuDOEAICRUE, 3 CIEEICHLY B2 %,

la,b] LS, 1RILOMKHBDO Z E2EKT LTS, DD, a,beR, a<bTHY,
[a,b) ={z € R |a <z <b}.

EIE 6.1 (Weierstrass DRAEFE) K = [a,0] 1F R OPAXR], f: K — R &k &5
5LE. fDKIZBYZRAME. RMEPIFET 5,
( "R P TER S N7l BA%uE, mARME, RAMEZ RO, )

RERR  IRAMEDFAHEZ AT (IRAMEDFAE S ARRICEEATE %),
(Hzptnen : K V\]@%&ﬂ)gi}; f(z,) = sup f(K).

(f(K) X f Ol {f(x) |z € K} KT, )
FEER, S:=sup f(K) B EZE,

(i) F(K) D RICEROBAE, S f(K) O ERTH 25 50580 ne N IS LT,

(Gr.€K) 5 < f(r) <5

(ii) f(K) B EICAERTEVWEAIZ, S=00 THH, £HED ne NIZHL T,

(Fz, € K)  f(z,) > n.

CDEIT {zn}nen 21EB L. (1), (i) T NLOHAED

lim f(z,) =95

n—o0

R ARVASH
Bolzano-Weierstrass DEHD 5, {x, }neny PICRERTIN {20, } oy BHFET 2, THDD

(JeeR) lim z,, =c.
k—o0

FHiice K Thsb, FE 2, e K XD a<uz, <bTHE2N»H, k-0 &T5E, il
2131&2Ta<c<b WA c€a,b] =K.
fliE e CHETHILS, MELS ITLoT
Fe) = lim f (e) = S.

k—o0

DA S 1F (0o TR Q) FETH Y. F(K) D ERTHZZ L3902, S = f(c) € f(K))
THLIP6, ZFIUE f ORAKETH S, =

ER 6.2 LOGEHDOZEFT, f(K) B RICARTRZWEAZEZEZT0 50, FERIZIEZ ) »
ITELRRIDZBVDITITHS, (bL»T 5L, ki f(K) OFRMEZFEHL T, 20n
5 f(K) O LRI 2801 21E5, LiEZHED 20D T 0% 7))
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DT, EOEBOIREDKD 37727, EEDFEHTH 2 I AMEDFFAEDL D 372 7 il 2 o
{O0HIT 5,

Bl 6.3 (BABDER THEWESR) K = [0,1], f(z) := { g ngf; 1 DEE, fERET
2\, sup f(z) =1 TH BV, ZRUIRKETIE R, mee%f(x) BHFEELEY, =
zeK x

Bl 6.4 (EREHLHARMTEWES 1) K =(0,1), f(z) =2 (z € K) D& E, fIXdEFETH
205, K DHXETZR W, sup f(z) =1 TH 5D, ZIUIRAETIZR O, mgé(f(x) IAAE

rxeK
L%z, m

Mﬁﬁ(ﬁ%ﬁﬁﬁzﬁﬁmu%ﬁz)K:aymf@yzéueknwagof@@%@%
575, K DHIXETZ W, sup f(x) =00 TH S, HIA. Ineaé(f(x) EFELR Y, =

zeK z
Bl 6.6 (EREBHDHAEETHIHERTHEVWES 1) K =[0,00), f(z) :=tan'z (z € K)
EE, [T TH 528, K 2HXHETR W (KETH Y, PHESGTIEH 5D, sup f(x) =

D
il
reK 2
*@%5ﬁi<%hu%wwﬁﬁu&u%Iggf@)uﬁﬁfttu% n

Bl 6.7 (EREDHAKRES THIDERTLHWES 2) K =[0,0), f(z) =z (zr€ K) DL X,
FIEHEEETH 505, K DKEICR L, sup f(z) = 0o TH Y. f1 FIcHRTIEA, (FR

zeK

%&m@ﬁ#@)%%f@)ﬁﬁﬁbaw% ]

65 &L CHATH KD (K) = (100) TH . (K ) AR, 5, =

E945E, f(x,) =n THD, hm f(x,) = oco. {z,} 13 ?J’EHR%&(“C%)W%'@‘Z)
MM%:GOibﬁ%¢®%ETC—OL#LO<%<1T%%#JM&<1M@D¢

n—oo

7elev, $hbt cg K. 2 TatHDREGRBIE D 72 %>Tw5, m

Bl | K OEFREAXR 2 | f 1&E5E? | sup f(K) | max f(K)
6.3 O X 1 FAEL 72\
6.4 X O 1 FEAEL 22\
6.5 X O 00 FEL 72\
6.6 X O g TAEL 72\
6.7 X O 00 FAEL 22\

K DYERBAXR &0 ) RO L 2w &, iAREDTAEDEDPN L WEGED, 7S A
H5, m

M 81. LofhoFliconT, SFHTOERN E TR D% o T 3h, BEre X,

Weierstrass DR AEEH 2 % XIGOGEIC—ILT 5720121, 7, € K (n€N), n — oo
DEE 1, 5> cTHHIEDPS, ce K WEIZIEPHEETHL 2 EWRETEZLTHS
Yo 8HITZDIDDEMZIRIT 5,

7 1 EHEABICHT SIIIEDEE. Taylor DEHE

Hiffi T/~ L 72 Welerstrass DI AMEEIRIZ X D 1 BEEEHAERE OB § 2 F¥ i o & B,
Taylor DEMDFEHTE 3,
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BE. LEBEBICOWTIE, A5 101 2BEBOLE G S N, @hre e LTz i@t
HETRE L ARV (BRESMICIEZNR D ICFERRD»D» 5 — S, H2I5ER 7 —
[14], [15] ZFANL TE L), T TBUAENT, OFRFETIX, LD H AT EHEEOEH E T
T2ZEL bR HBIZLT, %1 Taylor DEH, ZEBIRICOWTOEEZT %< 5\ ([
FEOFEEH DM Z WIS 5 & D),

7.1 FIEEDEE

BB DEAEDWITET, A XY TR LT L)k ThSHonFHE 2EBALAHIL X9
95 L, ?ﬁfﬁ@ﬁfﬁ%@%ﬁ%ﬁb:&% ZEDBH,

BB () = m TOTIE oy g s me o] parna s e

TH DB, REEFELV = BEANRTR (Ard) Tl < B R IcfE 2 e,

4 N
E%7I(WXE~W$E\WE)FER®Bﬁ\ceprL+Rk?%oﬂdbix

L VWHIPHTO f DRKREICZS>TWS EE, T4bD

(Fe>0)(Veel:|jx—c|<e) flc) > f(x).

M)

)&Diofm%k%(ﬂ)if®WkET%% fidc TBRRKTHS, £\, [

ExdLl&s)b

CHBME, BINER S NS, MORME, UMEZ SO THEIE L WS, f 2% ¢ THiifEz

HXZ) EE. ¢ Z2IBER S,
\_ )

e M
W8 7.2 (NS CTREZIRNIE. MMRE =0) I 2 ROXM, f: T >R, clx I DN,
\f o) 13 f D, f 1% ¢ THITAIHE = f/(c) = 0.

J

(Y777 7 Z2RET 5, WMDRTHKRICE>TwS L) RIGEZHIVD, )
fEER f DS e THRRICR 25625 A 5 (N4 256 b)), MROEEDS

(Fe>0)(Veel:|jz—c<e) flc) > f(x).

|h| < e &5 IE,
fle+h) = f(e) <0.

EFTh>0D8HEEZL L,
flet+h)—flc)
h
ZZThL0ELT® filo) <0/ EN5E, —STh<0DHERZEZD L,

fle+h) = fle)
h

CZThT0ELT flle)>0FoNns, AT f/(¢)=0.m

<0.

> 0.

i’ 7.3 (Rolle DFEE) f: [a,b] — R (FHEH T, (a,b) THWITARE, f(a) = f(b) DD
S0 61, Je € (a,b) st f(c) = 0.

NHWL 7277 7 %2R ET 5, HETIIIMDOMTRNIZ> TS L) kgHZ#V, )
36p ZIEDOHFS 0IEMITZZEZ A0 EEHL, h=+0 ERILZE, FRRICA - —0% A1 0 &EBHFHL,
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S 1= 0,0 1 R OGRIEATH S0, [ LOMHIECHS [ IRRANE E Ml
R, JERI L RMIDYS Lo, f SEHBICs 3206, 0 = ) b LB £l =0,
a<c<hb.

BRI EB/MEDFEL K B0EgH, 2R EL—FHIE f(a) = f(b) KHFELL RV, T3,
HENR ¢ T, fIRERKEPF 73 RMEZINS 2 E12% 5, B 7212Xk>5T, f'l(e)=0. =

[
i 7.4 (FIHEDEE (the mean value theorem)) f: [a,b] — R IZHHET, (a,b) T
W AREE § 5 & &, Jec € (a,)) s.t.

f(b) — f(a)
b—a

= f'(c).
N
SERR 2 € [a,0] ICHLT

(o) = 1) - PO =Ty

EBCLE
g: [a,b] - R JHfE
g 1% (a,b) THITAIEE,
g(a) = g(b)
L%, g i¥ Rolle DEHDIGEZWi 7§, &> T, Jee (a,b) st ¢'(c) =0. £EZTAHT,

f(b) — f(a)

g0 =) -

THDHP5,

f(b) = f(a)

e f'(c)m

ER 75 (1) COEEIE, WAWARLEELIDVH D, HlZIL,

fb) = f(a)

30 € (0,1) s.t.
6(’)8 b—a

= f'(a+6(b—a))
DEIIT cDhPHYIT ) TRELLD,
de € (a,b) s.t. f(b) — fla) = f/(c)(b—a)
DEICTEEDSTBIT LD TS, £7b—a=h ELT,
30 € (0,1) s.t. f(a+h) = f(a)+ f'(a+0h)h

ELBIE, h<0 DEEDRDLE, HRTHLDT, Rk flibins,

(2) FHEOERIZ VDWW E FEEE) TH-o> T, c DIFEIFERT 525 ¢ DEIZDOWT
X, a & b DEICH B &) DAHIMIDOFER D 52 T igw,

(3) WElic R HIUL, CORERIC, BH% v EY NVOEMZIEHT 2 720 127, Cauchy
D TVHIMEEI (MEF.1, p. 180) Z R TE L LEVASL LIk, 213D Rolle DE
MEHOWCIHHE RS, =
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T HIRE. f/ > 0in (a,b) £ T2 EE. [T [a,b] THREOHFIEMTH 2, T4hbE

Rl 7.6 (BADWeD &I EELGSIFIRFEFBEM) /: [0, 0] - R 2N T, f 13 (a,d)
a<r <1< b—= f<x1> < f($2)

giEHH Slzf’.:j{ﬁ@%iﬂi b N f(ZL'Q) — f([El) = f’(C)(ZL’Q — I1> %?ﬁf:j‘ CcEc (IL‘l,ZEQ) bi\ﬁfj—%(,
REED fl(c)>0,20—2, >0 THEDH, f(xg) > f(x1). W

%, $7%bbL f:a,b] = R PHEHT, [ 1F (a,0) THITHEE. [/ >0in (a,b) LT B EE

Rl 7.7 (MADWD & ZBFEELRSIFEFEM) [ > 0 OBGIZAERO IR & 7
a<z <z <b= f(x1) < f(22).

AEBHIE | & k2 D THEIET 5,

ROWITiEZ BT N s S TH A>T 2 EH (L2 LEIGEHZ H > Tw 5 NidA 7))
PFEEOEHCAITE %,

i 7.8 (MADWEDEZSE 0 BSIEER) f: [0, b] — R 2HF T, f 1 (a,b) T
AJEE, f/=0in (a,b) £ T5HEZ [T [a,b] TEBLER S,

CNHFEHIZ L L Rk D THIET 5,
ﬁsznm£7&7178@mfm#®ﬁ%%%wo(Ptaﬂﬁj EEIDIEESLCIEL W
e, I EEFELILFEIDOT, FLHH LE-TRoTAHRLY, )

sint

SEB 7.9 THHEOEHIE R FUVEBEB IR L 2w, #l2E f() = COSt) (t e

cost 0
f'le)(2m —0) ZWi7z 9 c IFAAEL 2\ (AIF 0 223, FHliZ 0 1ck67%0), L, RD
EBIILRILTOHILT DT, HEHERZ I LIZR\V, =

0,27]) EF 2L, £(0) = f(27), f'(t) = ( ‘Smt> > (O) THBEHPS. f(2r)— f(0) =

e 7.10 (BRESDOAR) f: [a,b] — R 25T, f X (a,b) THIHEE. [ X (a,b)
THRETZE, sup |fl(z)|=M B EE, [f(b) — f(a)] < M(b—a).

z€(a,b)

AL EIIE (1 RO BAIEY) FHEO T & 7 2 b Il s, . f 2O fTh
g, TPEEOERE b Th, f(2) = fa) + / £ dt (z € [ab]) D6

ﬁ‘ /ﬁf |ﬁ<A4/ dt = M(b— a)

ERBIELS ZEDRHRD, 2L, #HEBEROESDEEZIEHT 2 DIcb, 2Rk DT
[7230>7%2 % DT, GERIIMEP R L2 DT TR L, sup,ey |f/(2)] PWERTH S 2 &
ZANTOITIE, RIKOGEIE f Okl % R E L T, Weierstrass D KEEH %2 2 D)3
i ChH b, — DFD Weierstrass DR AEEB 28 THl2 2 LIFHL WV, twH LT
b5,

STLRIGDBE D L LRPBETH 5
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ROEMIZ, BETORVTFAILH 50, LIRLIEHHIN2EE L LD TH 5,

e N
e 7.11 [ = [a,b], c € (a,b), f: T — R IZHEHE, f1& T\ {c} THITHE. AR,

lim f'(z) = A

r—c

PRDIDBSEL [ X e TORBTIET £(0) = A B V. )

R 83. finid 7.11 #HFAYE X,

RK 7.12 (PPRAIRKWERBICDOWTEWRDELSBHD) FHMHDER (fid 7.4) DK

EDOHT, Tf 13 [a,b] THHLT, (a,b) THTHRES LWV I&MZ, 7N Tf X [a,b] T

M THE) CESMWZI DT XA M ERREAN»T S I ICko T,
CZHHIEFEZAMOBRAPRIDROE ZABDETE, TMIRDLHIITEZ TS,

o VU IIIZT B ECIFHAMDEHIC > T, XDE L DADPHBAREICR D% 5
. BEWRM» S v VBB DRI T 5 LIEEAOND, (—BROGADIEHD
BDTITKREREHLE V) DB DH->T, £ L ZIEHEZ R BIET 5
L0, YL L 2@ OAH%Z B 2 DR AMiE2RH 2, ) L2 LSDEEIZY v 7L
WL TCHIEHBRIZE 272 Eb S\,

o VUTINThWwE, ZFLZELHEZAZETOHEERZVRL LW, Aok D
BHEIONLZTDRROOT, SV P NBNN—2a v a2 AiERH 5. L \WwWI)FEZST
WIE—MdH 5,

o MIRETIX THEA) TH B E LT, i NEIGHEEIND, WREIZX > THZTHIE
AT EWEHD IS, FFREEHLE L THWIRIRVEVLITEVLAIIE, flirytExni
HEZT, ZFNEDICS Yy =T F A 7%2ETRETH 5,

—EmE LCTid, £V I)EIRZ T 50, KM E L, MBI, @i 7.6 ZEEHT 512
. VTN e N=Y a VOREMBTIEA T A HEDT, Y —TRNN—Y a v (fnE 7.4) 2
L7ZRFETHS, m

7.2 Taylor DFEE
CFEEDEIIZFEA TV 20T, T2 h Y b2 REDS RV, )

Taylor DERIZ, WETDED—D>TH %05, VHEOEHDO—MITH > T, GEHDL
EDEBDFEH & 12X U T (72 LitHZ H /1T L TH L DIIREEL W3), Rolle D7E
}E%mb)%o

BT OIEHD g(t) ® w ZHTTHDIT 2DIFHEL W,
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-
EI 7.13 (Taylor DFEE) £ € N, I 1z R XM, f: I — R 1 k B ]HE 22 BI%L,
acl,zel £T5LZ,

f'(a)
1!

f"(a)
2!

@ @)=+ LD 0+ D gy

(x —a)* '+ Ry

A
Kl

k

(8) Ry, = (x —a)

Witz e a & x DEICHFAET 5,

DFha<zBSiFce(a,z),z<a%blF ce(v,a),a=2 %56 c=a.

N J
SEER a=2 2S5 IEHSEDLS, a#x £T 5,
k-1
(z =)
gt oY
=0

LB, 2EL. Efwlidgla)=0 A2 X910, Thbb

< (x—a)k

k!

W

f(J

=0

<.

IO DK IICED D, g(x) =0 TH 05, gla)=g(x) THH. g ITDWT Rolle DE
HMZEHT 5L, ¢d(c)=0(clda t z D) Zii72T c DFEDTD S, &I HT (RET)
AET 5L o
, Tz —1)"
MUZYX?W—UW@—W}

LRBIENbD D, t=c ZRALT, fO()=w 252, =

FE 714 (1) (C) oFHE, fO=Ff0=1ThHsILITERETS L,

(:L‘ — a)j + Rk

EETFB, LR =1ThBELRY,

(2) Ry % k ﬁiﬁ%iﬁkuﬂigﬁi\ iz (8) DI TEI N7 d D% Lagrange DFEIRIE L v,
K[AMITIIRIRIEIZ/NS RIETDH 5, kl NI, DT |z —al NI LDT
(z — )| IFETHIAI DS (RYE, |z —a 75>/J\?5 CBVEZFICLZOEMZHV
L. |f®(c) BbDTITLRELARD Z'. EBHD ) BDITT, Ry BWARYBIT/NI WL EY)
DNET—R < NA T =R TH B, ZHUHERNRD - VNS vy 132D Z2 B BEANR
FERTIEROL, ),

(3) k=1%o FEEDOEBRICHY T 5, §740 5 Taylor DEHIZVIFMEDEHO—RAL
TH b,

OEETRG B ITH LT A B—RICITER SN, FIZIER 00 BERINRVDIREALRETH LM,
ITIR1THBEERD,
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4 z—a=h EBLE(7),8) EUTOLHIITRS:

FV(a)
(k—1)!

flath) = f(a) + f'lalh+ o (@) + o+ P Ry,

f®(a+ 6h)
k!
ZZTOIF0<O<]1 ZWired, HHETH 5,

@)mmkﬁgﬁ%<®%éﬁ\aK+ﬁﬁm6%®xKﬂLTJMJﬁ:OﬁﬂbﬁO(:
DEE, flF a DIEFTEBTTHS E0D)), Thbb

0 £n)(q
foy =3 W6 ap

Ry = h*.

n:

DT 5, Nk f D a iy T % Taylor BRI (71 7 —ERM, Taylor expansion)
EWES, KIS a=0 DEA, Thbb

X f(n)
f) =3 e

n

n=0

27 ua—=1v

% Maclaurin BR (v 70— VER) RN, NS RREOMEICB L Tid, #H#
BIBGRCHE L CER T LILh 2, =

7.3 MEI¥E 2 PEERIE

FPETIE. COMIZHET 3 RHBIZ A EBONS, M TH 256 BEIEL THE
HOEEOTHS S, )

E&E 715 () I E RO, f: TR ETHLE,

EONATH

£ 23RS (convex function) < { (Va € 1)(vb € N)(ve € (0,1))

flta+ (1 =1)b) <if(a)+ (1 —1)f(b).

EENIZIX, 77 70NN TH 5 &9 RBEBD 2 &2 MBI E I DITTH B,

4 N
T 7.16 CREBHOFSEON) R OXM I T 7 EELT, f">0onl TH5
LE RO EDPEILT B,

(1) fEED a,x € I ITHLT, f(z) > f(a)+ (z —a)f'(a).
(2) f & I Trh,

KBLN@zO&&%aGIﬁ@E?ﬂ@\a@f@%&ﬁ?%%o J

slEEA

(1) Taylor DEEZ n=2 ELTHV2E, f">0025

f"(c)
2

f(@) = fla) + f'(a)(z — a) + (z —a)* = f(a) + f'(a)(z — a).

OTaylor D LAY 0 TH 2 b D% Maclaurin BH EFER, L) DIET oD EXL T HEETH %
D3, BELIICIZIELS R0 DEZ ) THS (ZOZEBRCASNTVED, SI5EZ6NR05 L),
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(2 z=ta+(1—t) £ET2E, HIEHLD
fla) = f(@) + (a—2)f'(x), [(b) = f(x)+ (b—2)f(x)
L%, MRz 11—t (>0) LT, BLAMAD L,
tfla)+ (1 =0)f(b) = [t + (1 = t)]f(x) + [t(a —z) + (L = 1)(b — )] f'(x).

g L
tfla)+ (1 —1)f(b) = f(x) = f(ta+ (1 —1)b).

(3) Taylor DEHZ n=2 L LT &, a & z DT ¢ 2T,

() = (o) + F(@) e~ o) + T (@ — a2

F@) =0, f() 20, (z—a)* 20 THEPE,

f(@) > f().
W2 f(z) lFo=a TwNERSE, m

8 HES, HES

GEZCIHBEL LT OTRL TS, @EATZREKELT, 2O/ —FE2HRL TR
ETHLN, JIFHHL, )

(A, HESIC DV T, M TRAMDEICLR S, RO Z L 2FAT S, TR
U— ) BBETIUSHEL SR LIRS, )

BEA - BHEADOHEZ T 52 DI13, ZOFEZRDOTAINIE., Weierstrass DI KMEEH D % R IG
iz bR 7= 012, PHEADMEBNEIZ L 5706 Th 5 (6 BiDREBEITHERTE W),

SEBEABOWITIED T F A P 2ICHI TR 2 @R - o 8 HIML T, BIB D E I3 A
BATHLERET2OPEETH S, 29 T2z —DFHAL TEL, [ n BB |
IERIETH 5 L 1d, R DFIHEA Q 2ERRETI2E5H - Q>R THH I L2ERKRT
B0, a € QIZBWT f DWIEEZ 55512, “a IZTTEWEED” &l a+ h TOEICE
RSZe\v b, M2 ERT 22 EHEDPRETH 2, Q BRTERT IHEAL VI DT
HUF, TOREIBRINZ,

[ oy \

EE 8.1 (R" DFESR) QCR" LT3, QR DREE (FFIHA, an open (sub)set

of R™) &3,

(Q) (Ve € Q)(Fe >0) B(zr;e) CQ

Wizl ERV),
\_ /

BE): acR, r>0ET2EE, Bla;r) Eid, a 2P0 ET 2085 r OBERTH
Bla;r)={z €R" ||z —a| <7} (a 75 DHHED r & DS EDLME).

Wa—-2)+ (1 -t)b—a)=ta+(1-t)b—[t+ (1 —-t)]r=ta+ (1 —t)b—x =0.

RHEF I, SEBOWEOME , — M EEH [14], [15] 2L TE L,

BRI ZICH OB TATLE ) 5, HEACHEAPELETH M MIIIcH 2, ZHdEw
BWLWHL LR S,
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fiE>T (V) X
VMreQ)(Fe>0)(VyeR": |z —y|<e) ye

LFETH %,

R QBIEADAX—Y HHHED B 0% 1 obaEBLENER OMEATH S,
B S x & QO éif@ﬂﬁ%ﬁs IZIET, B(r;e) CQBRDIOD6, (2 & QF LD
FEEE X, inf ly—2| DI L2V, TNz e & T5LEE, B(re) CQBONITHEHATE

yEQ

o e WIEDODWT—R « NA « r—Z, )
—Ji. HOD 82 OEE 1 O2THLEUEAIZ. R DBHEATIE RV, a ZH101ESL
a & LDOWHEZ O Lo TLE), e>0Z2EARITINI SIS TY, Blae) 13 Q %21
AHETOT, QIR DFIELETIZZRV, =

Bl 8.2 (FAXMEIKFHES) R DX I 3 R=R' OBEAGTH 2, #HlZiida, bR, a < f,
I=(a,p) DA, ae I IZHL T,

e:=a t I DK F COWERM = min{a — o, 8 — a}

&3"\3(&\5>0T‘ Bla;e) = (a—¢c,a+e)C I £75DT (AT K). I I3HELGTH S,
— (—o0,B), [ = (0, 00) DHELAKTH S, =

Bl 8.3 (FARIXMES) cc R, r >0 £ T5LE, Q:=Begr) ={z R |z —¢| <r} &
R" DRIRETH 5,

GEH) a € Q ET2LE, Ja—c| <r THEIDPS, e=r—Ja—c £ELE, e>0 T,
Bla;e) CQ TH 5B, FEEye Blase) £T5L, l[y—a|<e THEDH

ly—cl=ly—a+a—cl<|ly—a|l+la—cl<e+|a—c|l=r
&k, yeBler)=Q TbhHsb, =

RiX 8.4 (REFAD E Y |~) Hzonl: Q(CR") 2 R" OREATH L I Lz, EERIHE-T
AET 2354, ¢ 2 £ ESPIEICR 523 ¢ :=inf {|z — qf |x€QC} EBWT, >0 ¢&
REPEIPF v 7 TUERG, (ZREAFANL, Blae) C Q B—ICRHZHZ &
DEZIRE S, ) EOZODOHID ¢ DILY FFIFEIZZ) B >T05, =

Ml 84. a e R, r >0 XL T, V(gr):={z eR"||z—a|<r} £EL, ACR", A#R",
a€ AIKLT, ei=inf{lz—a| |z €A’} EBLLE, V(gge) CATHS I LERY,

M 85, —fRIC c:=inf{jz—a |2} EBLLE, c20TH2H, QIHES >0
THDHIEERYE,

FAEAIC DWW TR, ROEHPHEARNTH 5,

4 N

EIE 8.5 (Nt (IS R) ONE, BETREEA LX) (1) 0 & R* 13 R" ORES
Th 5,

(2) AEE (Ul PEEAUN B R OHEATHLZLE, A (JUL =
AEA

{zxeR"| (AN A) xz €U} IZFR" DFHELGTH 5,

(3) U, & Us A3 R” @Eﬁ%/ﬁ\&gbi\\ U NU, ¥ R” O)E:ﬁ%él\f\% 5,
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f 86. fividE 8.5 ZAFHHY X,

87, AW {Unhier DEEA U, 28R OHEATH - TH, LB () Uy & R* DB
AEA

EHEIEFRS RV, HlzdH T X,

R ICBIN B LG DL X, ROMEICK > THEATH S Z L ZFHTE 5, (k4
hENTH B, ifi HFIREDOAFENTELRTELDDRHAEA L) T LT, THEAL
3. HTHED T 2527 EGFh0EATH S, EIBEPRTE LIk S, )

4 N
T 8.6 (AXESDAENIIHESZED D, BETRIEEB EER) f: R” — R »°
HEHRIEL, o, B,7vER T B L E,

{r eR" [ f(x) >} {z eR"| f(z) < B} {z e R"[a < f(z) < B}, {z e R"| f(z) # 7}

¥ R" DRHEATH 5,
\fﬂﬁt@@%gf@ﬁ%ﬁﬁR”@%%ikﬁi%ﬁ%%o)

J
BB Q:={zeR"| f(z)>a} B, a€Q&6IX fla)>a WA e:=f(a)—a &
BLE >0, f 13 a CHEEEHS

(F0>0)(Vx e R" : |z —a| <) |f(z)— fla)|] <e.

@712 Vo € Bla;d) KR LT [f(2) — fla)] < & THBDS. —& < f(x) — f(a) < 2. WAL
flx)> fla) —e= fla) = (fla) —a) =a. ATz e Q. THNF B(a;6) CQ ZRIRL TV
5, WZITQIE R DFHEATH 5,

{z eR"| f(z) < B} DHEETH S Z L BFAKICGEEHITE 32 (H 2013 F(z) := 08— f(x)
EBCE, FIFERHT, Q={zeR"|F(x) >0} £%25I 0o b7D5%),

{freR"a< f(z) < B} ={zeR"| f(z) > a}n{z e R"| f(x) < B},
{reR"| f(x) #~} ={z e R"| f(z) <y} U{z € R" | f(x) > 7}
THDI6, THR5ICL-2T, INHLDEADL R* DHEATH S, n

R 8.7 (f DEERED R* THRWESR) MHEMEO—Mwmz~S e, THEZEHE X 226 Y
NDER f X =Y DEETH LD, Y DEREOES Vi LT, (V) B X
DA TH 5 2 EDBETITTH S, L) EHPIERNTH S L3005, LOMmED
BHID 3 ODEAEE 7 ((a,00)), 1 ((—00,8)), 1 ((a, B)) TH2DDT, BHXHDEHEEIEL
WX B2HBICE TS Z EICHERL LI,

7B, f OERBIEEM R® THRWEAIX, HEEPLETH S, HRICEHIE. [t AR
D TH D EE, 1 ((,00)), (=00, 8), (e, B) IFTd “A DFIES” &7
%, TA DRSS, 2B 212, FaMH (HHE) L) a2 S0 E13H 5,
RLUTHEHLWIFTIEZR WD, R T (RENREI 2RO T) SHIZEKT 2, iR
ZEiH%E 81 IcEVWTEL,

INFET, HIC THES) LE3bTIC TR O%ES) L35 TELDIX. 2Nk ) DN
BHEHITTH 3B,

7E, M 2T L, =
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M 88. EHIS6 ZH VT TN L ERYE,
(1) R oBX[EIZ R DBH&EATH 5,
(2) R OBz R DA TH 5,

(3) RZDF 1R {(v,y) eR? |2 >0Ay >0} 1T R2ZDOFAEATH 5,

f 89. R? IZBIF2RDFHEAICONT, (a) IR TE 25 BEKRE X, (b) FHEATH %Y
AIFEEIE X,

1o @R (3){0,0} (4){0,0),(1,1)} (5 (1,2)x(3,4) (6)[1,2] x (3,4)

(7) [L,21x[3,4]  (8) {(z,y) [ 5 <a®+y* <6} (9)(0,00)x(0,00) (10) {(z,y) | 2* <y <2}
(11) R*\ {(0,0)}.

il 90. A DOFRELD, HEATRVEA, HESGTRVERIC, 202 L 2iNE &,

B 91. (EHES8.6 M) U, V ZZnZ N R*, R™ OBES. f: U — V ZafBis s ¥
5, COLEWCV BBEED R ORFEHG W ICHLT, f71 (W) ={z U] f(z) e W}
IR DBHEA LR 2 2 EZAMWT B0, DIFOEMEZIS X, TED o c 7
2EBE. aeU DD fla) e A . 4 s ” THE)H,
Je > 0 s.t. B(f(a);e) C A (22T B(ar) (FHls o, 18 r DFABKZ L TELS).
[ Ot S T >0z eR") [|jz—al <d=2cUDD|f(x)—fla)] <ce]
W AT f(B(a;6)) C B(fla);e) C W LR 2H, 05 Bla;d) C ) S WA
f7YW) 1: R oA TH S, =

pASEG Extc 2 2Bl & LT, HRAGEH 21,

E&E 8.8 (R" DFAESR) FCR* LT5%, FOIR" @%%ﬁ(%%ﬁﬁﬁ%\, a closed (sub)set
of R") TH 3 LI, FE=R"\F B R* DFIEATHL L2V,

COHEEOTTH, ARIAEASICHETA2VNICHOEEZ ) REHNIEL L SAHRTHERS
DT, HEALEIMEOEEIIIFEEZICL > TRIZO»DIZ W, Ewn) 2 EidnwEE
bNLB, EEZAT, i 9.1 ZEFHL TELS LRV Y,

T 85 IR T 5, U TOaEB S5,

e M
T 8.9 (FESROAE, BETREEEBCEMESR) (1) 0 £ R* I3 R* OFHEATH %,

(2) A {Un} o PEHEA U, 2 R OMEATH S 261, @Hy (U, =
AEA

{reR"| (VA€ AN) zelU,} IZFR" DPHEATH 5,

K(3) Fy & B D2ROBEALRGIE, U Ul E R OFEGTH 5, J

UPHEA T, ROEFE IS DI I ICERTI2DNBAY V¥ — R TH 20, TohnIicl v, Lw)hnd il
B, Bili 2] DEIIC F=F PR D I L EERT 206 H Db L, Z L Chnd 8.14 ZHTICHI L
T, EH R8I ZRICHIT DI TH S, AL TALMifEIZH 200 Ltz o,
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C
P 92. @80 ZFME L, (E¥ b F - LAY DU (ﬂ m) = Jus s L,
AEA A€A
EH S5 IHE S NG, )
Bl 8.10 (R"” DETERIIFAESR) accR* L T2 L&, F:={a} 3R DFELTH 2,

Bl 8.11 (BIRMIZEIES) R oMK [ 11, R — R' OMEATHS, HlZlE o8 € R,
a < B, I=lop] DHE

:R\I:R\[OJ,B]:(—O0,0é>U<ﬂ,OO)

THY, _m ITODBES HXETH205) DAHTHZDT, IU I R DIHEATH
., ZIZTIZR OBEATH D, =
FEGDLAEDEM 8.6 D, PAEGENN—Y a VIZXRD X ) Ik 5,

4 N
EIE 8.12 (FSMNZEDAFRNRIHESZED S, FETREED EESR) [ R" - R H
HHREE, o, B,y ER LT B EE,

{reR"[f(x) > a} {z eR" [ fx) < B} {z e R" | < f(2) < B}, {w e R" | f(z) =}

¥ R” OPHEATH 5,
\_

v

REEA  MIEAD R DREATH S 2 L 2HERTILER Y,

)t = {z e R"| f(2) < a},
{reR"| f(x) < BY = {z eR" | f(x) > B},
{reR"|a< f(2) < B ={reR"| fx) <a}u{z eR"| f(z) > B},
{zeR"| fx) =7} = {z e R"| f(z) <7} U{z €R" | f(z) >~}
THR6 &, THRHICEH>T, R*" DELATH S, =

Bl 8.13 (R" DFKIFERAES) a c R, r>0¢,T%LE, B:={reR"||r—a|<r} tE
(t, BER"OMEATHZ, =

f 93. EE 9 ZHWTLTDZ L ZRHE,

(1) R OPAX [0, 8] (22T a,BER, a< p) IF R ODPHELATH %,

(2) R* OFfEkIZ R DEHEATH B,

(3) R* DHITEA {a} 1Z R* ODPAELGTH 5,

B 94. R ITB T 2 RDOBHEEITOVT, HIEATH 285G Z20 2 L 2iEE X,
Mo 2R (3){0,0} (4){0,0),(L1)} (5)(1,2)x(3,4) (6)[L2]x(3,4)

(7) [L2) < [3.4]  (8) {(z,y) | 5 <a?+y*> <6} (9) (0,00) x (0,00) (10) {(z,y) | 2° <
y<a?}  (11) R*\ {(0,0)}.
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M 95. FCR" T f: F > RPHEHET S, (1) {xeF|flz) >0} 3R DMA%EE i@
ST LR, (2) F B8R" OR% @%%&g\ueF|ﬂ)>o}iRn®ﬁ
bHoILERY,

A DAY /L 7-BRIC \LEWKMfHCA@r@J%ﬁfmif ERATHD
&ﬁ%btou®%TAbm HTH B L. EBNICIZESORBRZ I RXRTEUELT L
L 70T, XOMmEIRBERIIELSNEE A9,

il 8.14 (FM%EETH S < BS/EHEDOHBE—H) R" DIEEOHITHEE A ITXHLT
ADHES & A=A

ORI AEEZ LTEL, (1) MW ACATHE25, A=Ak, ACA L
flicHs, (i) XY e Yic Xt (i) XNnY =0 X cYC
BEEA  C C I3RS TR TR 5,
A=A & ACA
At (@)
(Vz € A%z € € (A )
(Vz € A= (z € 4)
(Vo € AY)—((Ve > 0)B(z;¢) N A # )
( )
(

i

Ve € A% (Je > 0)B(z;e) NA =10
Vo € AY(3e > 0)B(z;¢) c A
AC I IBHES

A XA .

(A N R

PREGIC OV TIE, COMiCoMFiL 72 & &, XKo@ 9.1 2 I 2 TEITIE, bEo~
DIGHIZ OB T TH A9,

] 96. QC R LT2LE QR DHEATHS ZLERE, QX Q288 (R O)
FAEAD S L TRAD LD TH %, (M 61 25T K, )

8.1 fHE: ¥ B, D OfEHEDIE LR, BXE
f1:(0,00) = R, fo: [0,00) > R %
fi(z) =logz (z € (0,00)),
folz) = V& (x €[0,00))
WK DEERT S, Z0o3EHEKTH %,
A={re(0,00) | flr) <e}, A={re0,00)| 1< frlx) <1)

EBLEE, AL A BHERICRED. HIVIIHESICR D ? A 1355 DOZF DR,
Ay BHEFIRZEDOAEATERINTVE D5,

BACRYISHLTAY {2 € R | (Ve > 0)B(z;e) N A # 0}

Bre ARSI Ve > 0ICNLTazeB(r;e)NATHE05, B(ase)NA#£0. ATz e A DRI ACA
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"A; I3 R OPEAT, A, 13 R OBES) (IR Y)
ERELDT AL L Lk, FEEEIE
Al={zeR|0<z2 <1}, A={reR|0<zx<1}

THHIDT, ELoDHEEDL, R DBHEATIERC., 222 R OEHEATO R, EH B, D
WZBWT, B f OEFEVRZERR TH S, EWIFEVH-Z 2wz H, 5D
B&E, OSSN T o T, B B, D & (4R) EHATE T, F5OE0AE
A TEHREINTOTH ROFESG LIRS VWL, HFEHEOAEFERXTERINTVTH R
DA LIRS 72\,

IR e, M B, D OFHEHICIZERIXREBARD S, LWIFETH L0, HiE
BH 5,

R" DIEEDETHEA QTR LT, Q DHES. Q DHEG L V) bOBELRI NS,

4 N
EE 8.15 (HHMFAKS, ANMAES) QcR" LT3,

(M UCQETREE, UM QOHEATHL LIZ, R" Db IHES V BEEL T,
U=QnNV £%5Z L%V,

2 FCQLT2LE FPQOMEATHD EIZ. R Db LHES G DHELEL T,
F=QNG tkhsItxvI,

J
BIZIE A lcowTE, G=[-1,1] LB E, ZHE R OPHEAST, A =(0,00)NG D}
RO SLODT, A 13 (0,00) DEHEATH %,
—Ji. A IZOWwTE, V=(-1,1) £¢B8E, TN R DHEEST, A4y =[0,00)NV 2
JROIEDOD T, Ay 13 [0,00) DEELTH S,
FIERDEHHHL Y 31D,

-
T 8.16 (F¥E B, D O—2O0DHEER) QC R, f: Q - R VEHTHD ., a,8,7y€ER &
T3 LEE,

Ur={xeQ]| f(z)>a}, U={reQ]f(z)<p},
Us={reQa<flx)<p}, Ui={zeQ]f(z)#}

T Q OHEETH S, £k

Fi={zeQ]| f(x) >a}, FK={xeQ]| f(x)<pS},
Fy={reQla<flx)<p}, Fi={zeQ]f(z)=~}

\0i Q DAL TH 5,

J
X

-

"R D 2 >DREAGDIEL T IR DFESGTH S, R* D2 >ODEHES D HIET D
R DAL TH 5 IR D STOD T, ROZBHESNS,
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-
% 8.17 (EE B, D DHS—DODHIER) QC R, f: Q — R 2%, o,8,7y€ER LT 5,
QB R OFELERSIE

Uy={recQ| f(x) >a}, Uy={zecQ] f(x)<p},
Us={recQla< flx)<p}, U={xcQ]f(z)#}
¥ R” OREATH 5,
QB R OEELEZSI1E

Fi={zeQ| f(z)>a}, FKB={recQ]|f(z)<p},
B={recQ|la<f(r)<p}, Fi={recQ]f(z)=1}

kci R™ OPHEATH 5,

9 IAYINYU & Weierstrass DRX{EFEE

(Lagrange D AREREBIE D2 BT 5 L )12k >7%D T, T DHEIT Weierstrass DK
EEB DB 2 4l ) BEDH D Z 9, )

9.1 FAREDRIICKLBDEHDIT]

ARG ZOMECDHECTH 2 L) REAL L TERL D, ROKEOUPEHEETDH
o (TRBIOU,) &) BEDMEBSNE?)

%
a ‘ N
Mg 9.1 FAESORINICKBHITF) K CR L T5LE. XD (i) & (ii) BAWVIC
[FfETH 5,

(i) K 13 R" OPHESGTH 5,

(i) K WOAEED R {a, ey WL T, {a,} 28 (R T) KT 2% 51F, ZDOMR
3 K IZ@T %,

J

slEEA

(i) = (ii) {a,} 1F K HORKFIT, R* HTa ICPORL T2 E925LE, ac K ZHHIET
AL X9, a ¢ K ERET S L, ae Kb K IZBEATH 205, KL IZBHEATH 2
(BEADER), WAIT (Fe > 0) Blase) € Kb WA Bla;e) N K = 0. lijn an =a

THa6, T RELEneNIZWHLTa, € Bla;e). L2 a, e K THHNH,
an € Blaje) £% 5133 T, FIETHS, AW ace K TH?D,

(ii) = (i) K BHEATRVERET 2, T2 KL IZBEATRVDT, (Ja € KP) (Ve > 0)
Bla:e) ¢ K. @2KB@¢MH(%®.n:LZ&”.KﬂLT\s:%:kLT\
Ja, € B(a;2)NK. 29 LTE27% {aptnen 3. (VR EN) a, € K »D lim a, =a %

n—oo

729 DT, RE»PS aec K. TNBFETH S, @A K IZHEATHS, =

Tz ANB=0< Ac Bb. Zzoxl@iEE LT, ANB#0< A¢ BC.
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9.2 EotmEzHnT, SA6NKLEEGPHEATLL0E) . HELTH LI,

(1) K =0,1] 3HEATH 2, FHEE. {a.}pen 25 K WOBFNITH D, a € RIZINHT 3 LK
ETDE, KNOBIITHEI DS, 0<a,<1l.n—o0 &tlT0<a<l WDZI
a€ K.

@)K:am)@%%é@@two%%awzl—%MJﬂ{%}%ﬁﬁﬁék\:ﬂﬁK
NOILHFNTH 5035, MRIZ 1 T, K IZEI R\, n

9.2 Weierstrass DRAEERE (ZRIThR)

£, COHBBOHEEMZIEHTE 2N 72, ZOEHZ AT, Z0FRIH
fACETH, ENIEHEBETH 20T CIIETrom0hd Lk, ED X H I Lo
3. Bl oz HiT 5, ZOHFEMEIOAL v razBBHLTH S Z20UE, ¢ 23ETD
MifRE LTHEONEZ EICRMNCTHL B 25759 D,

EIE 9.3 (Weierstrass DRAEFEIE) K 3 R" ORTHEWHERLZHAELGTHD . f: K —
RI3EFEE T2 & Z, fIIERKNEZFD, 4D (dce K)(Vr € K) f(c) > f(x).

(BRMBEIZ DWW T S AR TH 5, )
A 1 RLD K = [a,b] DHAEIZIEHEBRICL T, {2,} DTS {2, }ren, ¢ € R DIELE
LT

lim z,, =c, ;}g&f@”’c) =sup{f(z) |z € K}

k—o0

WO TD, fE 91 kb, ce K. WAIC
f(e) = lim f (w,,) = sup{f(x) | € K}.

CHE flo) P f D KICBITSRKIETHLZEZRT, m

(U ToOFHIE, 1RTDOEELEEELTVLDTHIERT 25, BICTHLTLED, )
K OERME EPHEGHE, f oMkt S 1 ORIFTH, KEPEEL R OBERH 5,

flx)=2x TEZE3 f: K> RIFEFETH 20, IFERTHDH ., BARARKED R0,

f(l’) =tan "'z T‘%jﬁ 5 fZ K —>R oi@%ﬁ)/)ﬁﬁT\%%ﬁs\\ H%j({ﬁbi*%ﬁf:tﬂb)o f(K) o
L@@Wﬁf@%ﬁ\ﬂ@:%%ﬁk@xeKuﬁEL&wo

b AA, RAEDBHFET 2560 H 5, fla)=e® TEES f: K - R IZHHET, &K
fiti £(0) =1 %> (Lo UMl 3872 2 0), =

Bl 9.5 (BEATHEWES) K =(0,1) 32, K ZERTH B, BIHEATIERL,
NﬂZé@ﬁi%fﬂvéRﬁ@ﬁﬁ%%ﬁ\#ﬁﬁ?%b\%%%kﬁ%%t&mo
fla)=a(@— Dz TEES f: K - R GEELOERTH 228, BAMEFL L0, f(K)

DERRIZ 0 TH B, f(r)=0 Zhi/7ed v e K 3HFEEL RV,
bbAA, BAEBEET 286055, f(r)=a(l—2) TEES f: K — R T,

KA f(1/2) = 1/4 252 (Lo LI/MEIZFR 72 20),
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Bl 9.6 (EHETHEWEE) K=[0,1] £ 95&. K 3AR»OMEATHE, [ KR Z
(=) (x#1)2)
/(@) '_{ 0 (x =1/2)

TEDDE, fIBEETEE . BAE AL, ERIE 14 TH L. f(r) = 1/4 Z i
Y oe K 3HEELAEY, m

b A ARKIEZE FFOMBE B D RICTFIET 5 (ERBEEEE 2 k).

9.3 AVI\J NESDEFHDIT

(BZA TV S, TR EOREZ —DERLTPE, EPFVREHE, )

R™ OFRPALEGIZIEFEIC TRV HHZE>Tw5, 21U “a %7 b (compact)® &
) R ~ﬁm§m1m

e N
EIR 9.7 (AVINY FEBDEHDT) RY OFMIES K ICBT 2RD 35&M4FH WIS
fETH %,

() K BERDGOMEETH S,

(i) K OEHED»S 2 2R D 5 {a, nen GBI Z2FE ., 2 ORI K IZJET
5, (COZt% KIZRHAVYNRINTHELEED . )

(iii) K |3 Heine-Borel MFH 'K OEEOBEE AT HEZ Ry 2T
Thbt, EL5E {U)\}AeA @%%%Uk B RY OFEAT K C U Uy b )BiD_LO
AEA

Tw5%61E, (FreN) Q... .\ €A K C | Uy, B LD,

J=1

N J
— %I, Heine-Borel D527 $fAHZ2 M2 A2 INT b (compact) TH B L), D
BTN EVZEAS R0, BEAMETHD ., #ERHE Th Aoy —) TlEFEHINS
X9 CTh 5,

SEBH 2T () & (i) OAZAHT 2 (KET5 L, 4 Fvid TRY OoFRBHESD A
lav o)y by 50NN, (1) < (i) DFEHIZ, L ORICH > T30, HlZiIF
HEH [16) (B DS iE2 L TH D) D8R C THitd %,

()=(ii) K IZ RY OFRLZHAEATH 2 ERET 5, {an}nen & K HDEEDORINET S &
{a, nen FHARTH %, W 21T Bolzano-Weierstrass DEHD & . IRETH {an, ren
DHET S, ZOMRE a(c RY) £ 32 L, K IZBHESEIKEL 25, il 9.1 1
0. acK.

(il)=(i) K (&5 (i) 2Hi7e T ERET %,

(K ERTHZ L) WHEEZH VS, K WERTRVERETZ L, & neNIicx
LT, (Ja, € K) |ay| >n. T9 L THE- 72551 {an}neN k. W IR AS &
AT (INHRER IS %3 ﬁcf@“%tﬁ 51X, ZAIUIERED. |an,| > >k THEH 6,
FIEDET 28), WAL K I3ERTH 5,

BROID: hm an, =a £$5 &, lim lan, | =lal. =73 |an,| >k THEI D5, klim lan, | =00 &7
—00 — 00
D, FIED éELZ)
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(K DA TH S 2 L) K NOKES {a,} DUERT UL, Z DR o (36T K I2H £
Nz xR, mE 9112k ), K PHEATH S, WEL» S, HIF {an, tren
&deKﬁﬁELf\#n%fqﬂk:%@\~&mW%ﬂ®%ﬁﬂ@EU@@%%
DINHINTH 2025, klim U, = a. WRO—FBMEDS a=d. A ae K. m

ROMEFOMEIL, EHO3 D—LESZ 5759,

M 97. K I R* OFRALEAET, f: K — R™ 3Bk 72L&, f(K) Z R OFR
PAEGTH 5 2 L 2R,
(Ev b f(K) OFlay 7 MEZTREIER Y, )

il 98. M 9.7 H 5 W IHIRZ T, Weierstrass Dix KMETEH % GEHE &,
(ZOGETIZY, EH 9.7 DFEHIZ, Weierstrass D AKEEH Z H\WTWAR WO T, fh5
AT R S R, )

ROMEIZ, TOXHIICHETZ L, "JDBDOWIAIIIYSZDFHITE L) INE, W&
50 ZofmEzRING L TP AERAEGTH 2 2 LI, ERWICIELZ) I 605
Tl GEHIEEYS L O v) v ARE Z ) TH B,

B 99. (HHBRDOBIIEREAES) e, b e R a<b ET 5, @: [a,b] — R™ %R & . o([a, b))
X R™ OHRAHEATH 5 T & 2RE,

ROMEIZ, TER & THESG) 7 oHEDI 22T, BUOTROEMICRE I L
ZEATANDG (REL LS THHEXZHATHRS Z 2R BEIODT ),

[ 100. (1) K 2’ R" OF%EA. f: K - R™ PEfTH->TH, f(K) 25 R™ OPAES L IZ
RS W EZ2Re (KHl%EH T X),

(2) K B R" DFRES, [: K > R™ PV TH-> T, f(K) 23 R™ OFREL LIRS
B kERe (KHZEHT L),

R 9.8 Hifi, a3V 7 MEGOREOT (il 9.7) 1Z. HO2 AR DR OFZETHEN &
ReLzonl, ~EKBAEIE? |, LwIiabiIThd, FnrH@ET -0, BO%
DItk Rz A TR L 72, —BOBEEZERAN—Y a2y H D, ZIUIRD 3 &3 FEE
ThHbH, LWIHEHTH S,

(a) K 324 R 550
(b) K 1Zga v 57 b
(¢) K {3y 57 b

GOIRDIES & ) FFRP ) THMEL 72505 %05, EHZ DS DIFHHICHE CA
N7z, REFEDO ANARTECR ORI < b L7223, & i 2 EDBHRIDIZ, ZDED
FTD X RENT 5,

OEME 9 0 I HFBICEEAT 2 2134 28I H 5, Weierstrass DI RETEIZ DT VLT, Z
DXETIE R IR BLEHATE 32 L) I L THA7, Weierstrass D NEEF DAL Z 2037 WHED, ik &
LCTHRD W5 E 0 LciEmoiiiks X9 2&Kd 7508, WIEEICE, Dot Akl E2FEHLT
WADH EVRIRVBEL Z ) DT, ZOHFETIE TEI12H{ Weierstrass DI NAMEEHE ) &\ 9 FEDED
FE LT3,

S0 A B IC, X2 D7 7 ZADMBEM TR I DETNE, FEOHEKIRE ) Fo DRIk 5,
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PREEZER] X EOEEOEBUEBIE f: X —» R BERAEZFFO% 61X, X Zav 87 bT
bbHIEERYE,

i, kK< HBEM a3y 22 Lo FEEMEG RSN T RAMEZ R, (EH
9.3 DPE) ODHLHEDOHD LK) HbDT, Bik-oLHHYV, =

9.4 Weierstrass DERAKEEBZ{EWVNCET

Bl 9.9 K = {(as,y, z) e R?
. XD (1), (2) B R &

(1) f D KI8T 2mAME, RMEPTFET 52 L 2RE,
) f D K28 2mAMHE, &AMEZRKD X,

2422 o1] SR SR oy =atyts ETBE

1) g(z,y,2) = & + L 4+ 2 ((z,y,2) € R?) WHEABKTH 555, RS CHlifETH 2,
K ={(z,y,2) | g(z,y,2) = 0}
THE05, K IZ R DIHESTH 5.
¥/ K IZAHRTHE, B, R=3 L& L, fEED (v,y,2) € K ITRL T,
y2
4

Z 1
+9

NI A RVAON

[ bZHEABKTH 506, R "Cf@ﬁ‘fd’f)% i f 13 K THERTH LI 5
Weierstrass D KEEHIC X > T, f D K 1B 2 HKME L s/AMEDEHRET 5,

(2) Lagrange DAREFLIE 2 B HZ 9,

\
EIE 9.10 (Lagrange DEREFREEE) Q Z R DFIES. 1 Q>R & g: Q=R &

EBHIZ O DB E T B,
Ny :={zx € Q] g(x)=0}
EtBWiE E,
Vg(r) #0 (z € N,)
DD E, flE N, IZBWTae N, THATHS LT %:
(Fe>0) fla)= sup f(x).

zENGNB(a;e)

DL E,
(X e R) Vf(a) =AVyg(a)

DI D 3O,
_
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Q=R" K=N, 8, 2= (2,4,2) EN, DEZE, x#0 THDEH5,

Vy(x) = # 0.

o wlF ~¥

f D KIZBIT2mAMEERAMEIX, ZNZN N, LD f OWKME EBAMETH 256 |
Lagrange DARERBIE TR SN D,

W22 K IZB T 2 m Kl me/AMEZ IS ik, 5K
g(x) =0,V f(x) = \g(x)
D TH b, TN TERT &

1 2x
mZ y2 22
T + Z + 5 =1, 11 =X 2%
§Z
wEmoir o~ y=2 =Y pEBIRALT.
2N’ 2\ 2\

ey, 1 1.9
1 4 9 402 )2 4)2 4027

Ihns A=+ ZopLE (BEFIET)

1 2 9
(%%”:i(¢ﬁ\ﬁz¢ﬁ)
= +/14.

f(l 2 9)
VT VT Vi
@zm%ﬁ@Mf(&,fIf) Vf‘wmmif(

IIARGABR D L2 & & B Z > D,
B 101 [R5 R % f(n,y,20) = 229’20 (39,7 w) € RY) THED,

9 _
,—\/—1—4) = — 14. m

w|~
<

S:{(x,y,z,w)€R4‘:E2+y2—|—22—+—w2:1}

E B EE, Weierstrass DIAEEIHZH T, f D S ITBARANEDFET 52 & 2R
¥ (BT T, Twhwit&Ezs2L),

Bl 102. fR2-R &g R2R %

flzy) =" —x+2y%,  gla,y) =2® + ¢
TED, K :={(r,y) eR? | g(z,y) <1} LB EE, UTORICEZ &
(1) f & g | 3ERBIKTH 5 2 & 2me,
(2) K 13 R OHRBEATH 2 T L &7,
(3) f D K ETORKIAEE /MEZ KD X,

94



f 103. xy Vi LT, (0,0), (1,0), (0,1) ZHME T2 =AM (NRLEZEL) 2 K &L,
fiR? R % f(z,y) =322+ 2%+ 22y — 20 — 2y + 1 TED S & &, DTORICEZ X,

(1) K 3ERTHS Z L 2mH,

(2) K " R* DA TH 5 2 L 23R X,
(evb: K 285X 2HWTRBT 2 LAARERPMEZ S, )

3) f O K FOANEE B/MEZ KD £, 205 2AME, JMETH 2B A X,
(v b MR K OWIBEER () oo TR, )

B4 ARBFOIEAEIIE, HEMEGERD Liouville DEHZ iV 2 AEHNE 4725, Weier-
strass DI AMEEEZ > THIEHTEZ 3%,

M 104. RECEDIHEARTEH Tf(2) ZREBD 1T L LOEFZRBLHAETELEE, f(o)=0%
5729 ¢ BHAET %) ZAEHE X,

(¥ b |f(2)] DEAMEDFET 203, 20030 THOERET S EFETHI LE2RT,
z=cTR/NERDELT, 2=clTBITS Taylor [BF%ZEZ %, )

9.5 _ﬁﬁn uu'IE

4 N
EE9.11 QCR™ f: Q> R™ £§5, f 2 Q T—HER (uniformly continuous) TH

ZRAEN

(Ve > 0)(36 > 0)(Vao € Q) (Va1 € Qs o1 — x| < 8) | f(z1) — flao)| < e

N A RVAS TR AT
N

fO3Q T TH B LI,
(Vao € K)(Ve > 0)(36 > 0)(Vay € K : |1 — 20] < 0) | f(x1) — f(zo)] <&
LWV ZETHEE, MR ERME LD QBUEETH L, BFHIE I e L oall
XoTIhFEZD, HIHILZ D e DARIZKH>TIRE B,
Bl 9.12 (C' OB TEZTCHD) f: R R, f(z)=2% (2 €R), K :=[a,b] £T 5,

M = max |f'(z)| = max |2z| = 2max {|a|, |b|}
x€[a,b] z€[a,b]

EEL L, zo,z1 €a,b] ITXHLT

|f(x1) — f(20)] < esl(lp) |f/($0 +0(z1 — 20))| |11 — 20| < M |21 — 70
€(0,1

DD IO, WAZIEEDIEDE c ITNL T, §:= == B L,

M+1

(Vzo,x1 € [a,b] : |21 — 20| <0) | f(z1) — fxo)] < Mo < e

DD D, WA f 1 K =[a,b] T K RHfETH 3,
L22L fld R C—HadiE TlE R\, maxger |f'(z)| 2FEL RO T, EOKGAHAL L
BWIEICHERLE), =
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B 105. #19.12 D f IR T—HREFE TR I & 2R,

EIE 9.13 K 1Z R* OFRHA%EA. - K > R 3k e 75 &, 13 K Tk
Tbh b,

sEBl HHREZAV 2, f K TR TRV ERET 2 &, HEIEDE « BIFEL T
(9) (V0>0)3Frc K)(Fye K:lr—yl<d) [fx) - flyl=e

MR LD, n=1,23,.. IKHLT, =1 ¥5¢

1
€K, y,€K, ’xn_yn’<ﬁa |f<xn)_f(yn>’25

BT 0y g WLB . 29 LTHEI {2}, {ya) BMEo7 & 5. K OFlay 82 M
X0, {z,} OIGKHEDI {2, )0 DT B, DB

(Ja € K) lim z,, =a.
k—o0
DL ZE
1
|ynk - a’ = |(ynk - $nk) - (CL - ajnk)| < |ynk - xnk‘+|(a - xnk’ < n_k+‘xnk - (1| —0 (k - OO)
flda THEBETHZ05,

[ (@) = fla), [ (yn,) = fla).
W 21
|f(zn) = ) = €
Tk—o00 &LT
0=1|f(a) = fla)] = &(> 0).
INRBFETHD, WAIZ f i1 K TR TH S, =

#1914 K=(0,1], f(z) =2 (z € K) £T2LE, [: K-> R IB—REHRTEZ G, EED

>0 ITRLT, / /
5'21@1&{6,1}7 x:5—7 a:(s_
2 2 4
EBL L,
) 2 4 2
p—al=0<s @) -f@l=|5- 2231

CREe=1ELT (9) BEILTVE I ERERT 2, WA f I FREFETIRZL,

10 By

10.1 FU®IC

Mo DORME DG 1 FER DB THALIET TH 253, %%E%f%%
% REE3H AD3, 2 Z"Cﬂi Rlemann Ty D FEME % nﬁ%@‘%)o BARIIZIE, o DER L.
Ma,b] EOMRRIE f IFEAARETH 2 2 L DI L, m«®eﬁmf%%
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ZNPAMCEE R 2 21T, JhFERD. Lebesgue B0 H 503, HiZFIZOWTIE E5 00
E7 =) A, BEFICOWTE BN, CHHZIES 2 L3RS,

FREEE TR, ROE I ICEBDZER L 7, B f DEMEAE F (F' = f z2Wi7 B
F)%ZEDh,

[ #te) doi= (F@): = ) - Pla)

EBE, IE f D [a,b] 2B DS &S,

PLEDERER T, ToorBEigamns ik n, TERBEBII DO THHIET % D>, fid5fF
DILED ), TIRIGBIEDIAET 2 L LT £ 02 THDIF 20 L IHICEIZAOR
W72A 9,

BREEA TR, (2 EA DA, BIRBEEDT Cab 2856720 2o 7 (Fiilic s =B
BOEBBZIHNTE VT, ZOHEZHSE L THWR),

FBITIZ, BIRBED 0 6 70\ T L3S, ROERITE, Bl BIE D FIRBI B A )%
BABUTRE & v,

1
/rc‘**(l—w)ﬂ‘l dv (a, 8> 1, FEBOBELER D),
0

Tsint
/ sint g,
0 t
/ e dt,
0

! dx
AVM—ﬁm—ww'
(CTTIEHFELWZ EEFHAL 20D, ENDBAHB DOV T 2 EELESTTH S, )

Z 20, FRBB OO TETZERTL I LIk D, TAT 4 7TIXMHRT, B &
79 7 THRENTFMOMM E L TERT %, mlBeATld, B2 BmBIEz v TER L
T, Bhro, Z0WHEZRT I 2B DITED, Zn L iz e TEREL T, &
026 Z N EFBBABZ RO 5D TH B,

(FESRIIC I, B IFHEEZH O TERINALLEEF A5, 2F 0, ARBUEARIZEMIEL W
bOTIERNWI EIZR D, )

JLA . T - BRI OW TR, FEFISE 26 E I N Tn T, TTITEF Y o (il
Hi 1) oz F 27V A (BC 408~BC 355, Bl b L 2D 7 = F A (Cnidus) IZEFI, 7= F A
IZTHT 5), PIVEFRXTA (27 7% A D Archimedes, BC 287 t-BC 212, $i4 ) 7D
Syracuse IZZE E 41, Syracuse I THT %) DS T, MELHERIZINT W,

Za—br, 74 7=y Y ORMUS, "D EORAREM, LI BEBFER I N
7o ZNEBETE ) &, WO EETDVPHVOFEETH S Z L 2BRT %,

(1) (B LT o) -
Elfwﬁzﬂ@

(2) (5 LTh o) .
/zw@dm:w@m.

A I D (2) DFEZFTL T, FHREABTHEDZER L2, L) ZEiThk s,
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10.2 Riemann BADER (1 RTTDIHR)

[a,b] % ROAFREXMEET 3,
A= {a;}i_y BIXH [0, 0] DREITH 2 &3,

a=To<r1<- - <xp,=0>
DD DOZ "2V, ; DT EZRTE A OIRL [vj_1,2;] DT Ex2E A DX,

A= max (z; — zj-1)

DZEZTEH ADIEBES,
HIRES € = {&}_, 2

(VJ € {1727"' 7n}) fj S [ZE{] - H?‘rj}

Rl T EE, CENEIA ICEIBRE LTSN LICT 3 (ZNEZDOXLHEZITONETH 2),
IR S [0 b] = R & X [, 0] D98 A = {a,}7, A ICEIBRM € = (), BB 2
=N

S(A€) = Zf(ﬁj) (z; — 2j-1)

Z f DA, ¢ IZBIY % Riemann Al & FES,

T T

a = o Sl T 52 T2 ‘ Tp—1 571, b= Ty

4: BATOHEBEDOHIAY Riemann fl S(A, &) TH 5

4 N
EE 10.1 (Riemann &5) [a, 0] 2 R DEREAXR. f: [a,b] = R £ 2 Z, f 2% [a,b]
C Riemann &7 A[HE & 1%,

(35 € R)(Ve > 0)(35 > 0)(VA = {a;}"_, : [a,b] DAL |A| <)
(Ve = {1, A LA IAR) S8, — S| <e
b
ﬁﬁbﬁozkk%%?%o:@k%S%faMmM£®%%&@U\/fuwm?
7, ’
\
LokfE

v

lim S(A,&) =8

|A]|—0

EELZEDVDH LD, ZOEKIE, HL FTER10.1 TEEINZZDDTH Y, DIl & H->
Tz lim &FH87% 5,
(T e 7 <. TNFE THAZIR LT W 205, BANIOMIR & &, BIEOMIR & biES>TWS, )
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EE 10.2 (RAKREE) SRBET, [ (e, b — R PNHEFHED & F,

(10) /bf()d—l' il oy PR
@ de= fim =) flatiTy
N N-—1
L) BAREGIRE THEAL (Y k> ET5ILbH ),
j=1 j=0

ZhUE, & 2507 Riemann MDOWRDOEZ LT 5 2 0350025, [ 25 [a,b] THEITAHE
THIUL (ERITE-T) (10) BILY D ERTD 5, BT f 58 [a,b] THEIAR SI1E, [a,b]
THEOABEL V) EHEZGFAT 2 L, LORKRDFRHCGEHINSG Z LIk, =

10.3 FXMELDOEFREK DTS AIHEHE

EE 10.3 (FXE LOEHRBEBDTBRDFIGENE) [0, 0] 13 R DGR LZHXE. f: [a,0] > R
BT E T2 EE, I3 [a,b) CHEOTRETD 2,

EFER  GFEHIZ 3 DD AT Y I 6k b,

1. EEDOIEDE e TN LT, TN HIEE S 2L 5 L. [a,b] DERDITE A = {2},
— {23, AT IR € = (&)1, A ICB I A ¢ = (€)1, KL T,

(11) Al <6, [AT<d = |S(A,8) —S(A,¢)] <e/2

BRDIDIERRZ D,
e RITEDIEOEE T2, HHEE f: (0,0 - R IZHERTH L5, IO %

vy €lab], |r—yl<d = |f(z)-fy)l <

Lhb k) Iching,
Al JA] <6 ELEI. A & N OFREDDETESLENE A = (T}, %7
£={&)n WM (BIZIE E = (T +70)/2) EEDDEE,

S(8,6) = S(B,8)| <=/4, |S(a,€) — S(A,§)| < =/4

ZREIE L0,
55 THRAMKICHNTE 20T, HHEDAZRT, A D—2DXKMH [z,_1, 2] ¥, A T
DX [Thy 1, Thry]) (G =1,2,-,0) XAFIND =155V I %), ZJ Ty —

Loz AL AN oEDMT E VS, BIZIE [a,0) =[0,1], A ={0,7,2,2,1}, A" = {0, 3

A4 40 40
N o 112 2 3
A=1{0,1.5.%.5 11}

21} DEE,

)39 30
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42 41 =z =23

0.%,3 Z,3,%, |
- &— P
a £-

X 5: 2003 EIDO R EbY CHBEOM S % 1E5

-EEk—i-j—l) =T — i1 &:‘B\E%j‘ Z) &.

14

‘f(&)(ﬂfi —2ic1) = > F(&rg) Frrs — Faryjm)

J=1

14

4
= |F(&) D (Frtj — Trrjr) = O F (&) Frrs — Thwjor)

J=1 J=1

é ( F(&) = gkﬂ)) (Thtj — Tptj1)
j=1
EK: ‘ F(&ris)

w@%%iﬁ\ §7, %) ac—l-j %) [xi_l,xi] Cié\iﬂ%@“é‘
e/(4(b—a)) DD LD, DRI

(Tt = Thpj1)

<JTHD, f(gi)_f(gk—l-j) <

T é-k—l-j

¢ ¢
‘f(fz‘)(xi — X)) — Zf(gkﬂ‘)(fkﬂ' — Tppjo1)| < 4(66_ ) Z(%HJ — Trj1)
J=1 j=1
€
= Ao qy & T )
INZzi=1,---,niZOVWTIMA %L

€ €
‘S<A7£) 71) 4(b_a)(b—a) :Z

(1 DFEHIFET)

2. E%ﬁnmﬁLTAw:{ﬁﬂfo%E%®n%\‘J&Lgm—a+ng
J

S (n) (n)
NXDOHFREZER -7 b D EERT 2, 2% h, 2V = J(bn @) e = L +x;

5 .
ERICGZoNTIEDE e TR LT 0 2 (1) 27T LI b, §5LEn,m>(b—a)/d
AHEED n, m T LT ‘A(”) (m)| <d L BHDT,

€

(12 S, M) - sam, gm)| < 2

DD LD, {S(AM 0N, oy 1 Cauchy FIC 2D T, WHKHT 5, §2bb, % ScR
DMFAEL T
S = lim S(AM, M),

n—oo
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3. fFRICHEAONIIEDE  ITHLT, §>0% (11) 2T LIITE S,
2 X0, % NecNPFELT,

omEN;nzN)|aAW@Wy—ﬂ<g.

b e NEWD, COLE AW < § AR LD,

I_mmwﬁﬁw\%Aa AZAEIBERR 1T LT, |A] <6 DIRD D% 61,

S(8,6) = SI <[S(A,€) = SAM, )| +]S(A,67) — 5] < S+ 5 =
ZniZ
lim S(A§) =

|A]|—0

ZHRL TS, m

EE 104 (EOFERIRRIEH X OIZEEN TR EBW) BooiEims 75201, BB, T
BRAN. B, FROARE, fis0EE (22 TIkZ2DERITEN) Z2HEML T 56 & D
L0 ETH S, £ LA, HRIEFE =Y VORHEZES T2 2 L8HR, BTz s
e GER) b2 T, iamd’ ‘B Ik b, LERA %, LL, Znel I TP5% LH-
TREVLKEZEDPLTLEIDT, LR, E#Eh 5 25N BL fEmIcEhEE s X&)
WKTRLZDDTH S, HolInEd (ZNTh 1 avoiZETHLT 21X XY oo
TH2), WHOLOHARLIEHICR > TV EEZ TS, HERIC f O (F350) DIEFE
Rz 7D T, f H Banach 222 FFOBIETH 2 5A1C b @M 25EHIC R -
TW5, m

10.4 WADHHE
Riemann HIDWRTH 2526, Y. OFFOWEDVHRICINEI NS,

/ab<af<>+ﬁg x—a/f dx+ﬁ/

(Vz € [a,b]) flx) < gla :¢/Pf dx</ g(z) da.

x) dz

g/ (@) de < (b—a) sup |f(x)].

z€la,b]

(CORZ ETIE->EN IR o7D) f D3 [a,b]) THEIARETH 57-9D121F, f X [a,b] T
FRTHD I EDBBIETHD, sup |f(z)] < oo.

z€[a,b]
NSRBI 5: N
wgzr}rO/a f(t) dt =

b
CZETIE a<bDHAEDHEZTD, LT T, / f(x)de Za=bDEZ
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a>bDEZ

TEXRT 5,
\

p
EE 10.5 (MARAZOEETE) (1) f: [0.b] — R 2584 512, Fo /f

(z €[a,b]) 1& C* FLTHY
Fl(z) = f(2).

@ ZNALRE DM AR f ISR LT, f OBURBIBDSEET 5,
2) f:[a.b] — R 254 512, f OEEOEBERE G £55 & %,

vawmz

HHWIE, C ROBIBG: [a,b] - RICHLT

b
| ¢ dr= Gl

N
FlERA
(1) z € [a,b), h >0,z +h € [a,b] 27z x, h ITHL T,

S S CE /f ) s+ [

/ i - s

1
h

= h te[z,z+h)]

/”h(f(t)—f( D) < 3 max 110) - 7o) /:%dt

1
h
= max |f(t)— f(z)] =0 (h— 40).

te|z,z+h)

€ (a,b], h< 0,z +h€la,b] Z2li7zd x, h ITHL T,

R U

L BDT,

Fa+h) - F(z) < max |f(t) = f(z)] =0 (h——0).

telx—h,x]

— f(=)

>

DEEEDT F(z)= flz) (z € [a,b]). F & [a,b] L\Wwiz3 L 2 AW TET, HEKIZ
FIELL, TNERTHL06, F i3 O ikTdh 5,

(2) F'(z) = f(z), G'(z) = f(z) (v € [a,b]) THZ25, (F(x)—G(x) =0 (z € [a,b]). Th
6, (AC eR) (Vr € [a,b]) F(z) —G(x) =C. TDEZE,




COEBDRLE LT, SRR H 203, 22 FTHDE, BRECER EATRHSET
WT, FEODRRVLOT, UNIZEKT 5,

R 10.6 (MEFBHBOER) "HoAWRHT) <k, BEERREZFoIn 7z w2 Lo o, LA
B HEBE. / RBRE. WEBIE (AL REBISBL BB, ete.) DERIZENME L
T, ZOWHE (B THEALR LI RI L) FTTIKAISTWAbDE LT/ ZLITL TS,

(5 KDV TE, a>0IHLT Valda?=a DATHRVRE L TERLTH S, )
SABBICOVTE, 2D Z L AEOERDEHTII AR, ARBAE TR &) Gtz
TESTERT 20BN LHIEITH 5,

EBR TR EWHYIANLI D 5725 ) 3, TP 2O TERT 20083 —2D0 ) /7
TH b,

FEEBAEL exp. SNEBIEL log 12D W TIE, log ZEDTTERE L. ZOWEIHKE L Texp Z7E
HTL2DDEHTH S, o

R 106. FEEBEI% - NEEIE I W TOHERZ VT, MTOMIZZZ X,
(1) a>0EF2E %, %63/ %ﬁi‘ﬁﬁﬁ“%:&%%ﬁo (azl@k%bi/ %:o,aq
1 1

a 1
DEER %:_/W?aﬁéo)

1

@)anmy»R%f@y:/%?@%waa%\uT@@mﬂ»%a@o

1
(a) F 13 C' TH 2,
b) 2>0,y>0 EF2EE, Flay) = F(x) + Fly) 25 320,

10.5 ZBRITADILKR

(THFHh — HFE — 0Bz Liwve, 2123 L0/ — 2> Touiw, fFX
5D —, )

COHIFFEL WHIHIZARE I 2287, WbWws TERE THEE 2 Lrkvy, GELW
AL A T WG R, HEH [16] @ 138 TR AIREME & Joran AIHIME, FHEA) 2R XK, )

ZRICEM R ICB T B IXFE &3, RO K HIC 1T RuXEOERE L TRINLIEHDOI L
Z\9,

[al,bl]X[ag,bg]X‘ "X[@n,bn] = {(1’1,%2,' ] ,Q?n) ’ xr1 € [(ll,bl], To € [ag,bg]," Ty € [(ln,bn]}
RS, Az Ml L 72 n XOGRIE & v ) BRI 205, T DML 4,(1) 13
pn(I) = (b1 — ar) (b — an) -+ (by — an)

WKLo TERT S, u,(I) 13, n=2Thtu I OHE BXEILH»6), n=3 THIUL T
DM (RXBITXEI LD 5) THEDT, p,(I) FHEICHIBE, KD n XIGZEM~DH
Rie—tTchH s Lanb,

ST, ZNTR" DX T TERINLBEB f. T RIS LT, f DT LOWESD

/If(x)dx:/---/lf(xl,xg,-~ ) day day -+ da,
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231 2RIt & FfRIC, Riemann Al
> FE (L)
j=1

ORIRE L THESNS FELOBHBERT 2), 2 LT, f 21 Llgchs5e, f 5
I@%ﬁﬂ%@%%@@ﬁ/ﬂ@dzﬁﬁ&?%):&%\&030%%@%@)&ﬁ%mﬁ
I

T

(OTHL, &TEL??7?)

L2l 22T~ Th 5.

Q BB THRVWELEDLGEICOED LIRS, E)TE30?2ROT7A T 4 7IFHM T,
BB OEHREZKEL L TXHEICLTLEARRY, QCR* 3ERTIEHZELT, QC T
L% R ORI T 2D (FRCHIEZNETHETHB).

13) o= { 49 0

TLOI~DEE f2ED(BELL [fRERINTRL QAT O ETZDT, [ &
f DOIIREMIEND), %

/Qf(x) dx ::/If(x) dx
WL > TERT S,

1 OMEDD 5, fHEFEREMTH - T, [IREERERE RS2\, £ 05a, fo
79 71F Q OERO L A THEEC 22 2, A2 BIB OB O Y3 B B,
W, ZORBEICIFEINZ 6 IR BREDR D 5,
4 _ R
EI 10.7 (Lebesgue (1902 %)) I X R DX, f: I >R IFAERETZLEE, F23 ]

@%ﬁmﬁg/ﬂ@dxﬁﬁﬁ>¢%k@mu\fmxﬁﬁa@ém
I

{x el ‘ ]?Ci x TK?@%}

DELEATH S LB TH 5, y

FHEVH DI, EBIWIIXIEE (ZUEn =208AT, n=3 DEAREE, n=1D
BRI DOTHAESE, L) ETHD, IEEICIIFRD L) ITEEREI NS,

~

:n%
Byt

-

N
EE 108 (FESR) NCR* £9%, N EBES (anull set) TH5 L iE, EEDEDE
e XL Ty ROGM 2l TERARE {B)}jen BHFIET I L2V,

(i) %& B; XX 7 I32EATH 2,

(i) N c UL, B;-

mm}:M@m<a
= J

Bl 10.9 (BESR) fliHDLD, 2RXILDHETEZL D,
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(1) 1852257 284 {a}. By 13305 20 DIEA a1 — 6, a1+ 6] x [aa — 6,a2+ 0], B, (j > 2)
FZEEE LT DL (1), (i) DM ZN D 1 (B)) = pa(Br) = 46°. W ZIAEREDIEDH

Jj=1

SIHLT 6= L ETHEL S (B = % <eTHBME, (i) bilirT,

j=1

(2) BRMED KD S % 2848 {a;},. LB e LT, B; (j =1,...,0) & {a;} C B,
pn(Bj) < € RO LD X IHMN D DT, B =0 (j > (+1) £ THUTR,

(3) WRMERED D5 % 2848 {a;}jen. EOB c THLT, B; (j=1,...) & {a;} C B,
pin(Bj) < = B3R D 3L &9 IR,

(e 9]

E:MA@)<§:§r:a

7j=1

(4) 5, ()

(5) BHPEA LoMGREBD 77 7, GEHICIE, —Modkittz 2, (BT m
(Tfirfre-)

10.6 ZCODEDEE
(T.Firh)

10.6.1 ZEHEZEBOAR

10.6.2 [LEESD

Riemann 73, EEICIE, AARAZBEBD, ARALES LOBED LA kv, BE f 28
#ﬁﬁ\%%wm%éﬂﬁ#ﬁﬁ&%éwﬁﬁ/f@nmME%&%&@H&%O

Q
IR LT, 2N 2 ERLEBOERLES FOBOOMIRE LTRZ LI ET5D
DXL fFbN 2 THETH 5,
/1dx , U dx
— = lim — =2
0

\/E e—=+0 J_ \/E
o] R
2 ) 2 T
e " dxr = lim exdx:\/——.
0 R—oo J 2

ZRICDEGE . INBEED RO ERIIEE DL D, ZD I DWW OPIFHWICFEETIX 72
Wk Th5s,

10.6.3 Lebesgue #&%®
(¥Efii )

11 FEAEE

2016 FEFED S, ZOMONBIZMBH L sk Hilckh o708, H#HE/, — M3EL sl
2ttt B,
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11.1 MBS DEH

Q%R DOHEA, [Q-R™ LT3,
T1 f1

ﬁ LET et 5,

X2

reR" ETHEE =] |, f=
T Im

fi(zx) filzy, ... @)
fQ(I') fg(.Tl,...,In)

fm(x) fm(1, .. 2)
TRTD f; 1 <i<m) B, FLM z; (1<j<n) TOTRBIARETHZ L E, f1F
LRI TIREE VW, ZDEE, f D1 BERERIEZ IR T - 74751

g—ﬂ(x) %(u@)
fl(x) = : : :
O (z) o lm(y)

Z fOYaefidl s, 2075l det f/ % f DY a7 v LIRS,

?&ngﬁﬁ@%%ﬁ?%%&g\f@(ﬂﬁﬁ%%kwio:@k%

oy L)~ S0 = S0

h—0

B D VLD, (2L 1 ERDOMADEE f(a) = limyo LA 2L TEBLA X
BRI, b f PR PAVTHOEREZRO LI ICTE>TVS, )

KHHUCE S &

fla+h)= f(a)+ f'(a)h.

(GIE f(a)h 1FTINERT PLDOREICZ>T WS, )
[ ISFEEEBIBCH B L E, DFED m=1THs L&,

oy = (2L 91
) = <8x1 éhrn)
3 n KR 7 bV TH D, THZIKE L Tn XIGHER 7 FUIZL7eb D%z Vf(z) R grad f(x)
TET.
Cae

Vf(x) = grad f(z) = f'(2)" =

o ()

11.2 A4 bhA — SEHEE EREMERBIIEMOEFEEEETH S

BT D 7 A b - 28— BT, R%@B@ﬁéﬁ%% DRI BCE ) & TREBIECE R 2B
THWAT 2, O ODEMIIOA LBERO B L 3BT, JEHICHETHS, EFEH D
"TRE S NI K DI T (RIFTIVIC) BIs (2 2 udiBI%, [EBIE) DSFET 5 )

v, BB DWW TOBREEETH 5, atHICB W TE, y BEA6NLEEI fr) =y
Z o llOWTHLS, o BEAONEEIC Flr,y) =0 % y IZOWTHELS, RO M%

Kbz & ZAHHMBBMTH 5,
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11.3 HEHKICOWTODER
WiEARIZOWTIZ,
MG f NG L RO OICIE, f DEYETH B 2 LRI TH B

EWV) DPFERPDIEKRTH - 7=,

BZoN7BE f 2D DB EHE TR TH, Z DEFIR & sz B i e 12 8 X4 12 il
PR U CHIR BB 2 HSHC R ) . Z2 OB GERIE) BEMTH L, L) DBRH S
SETCH D,

Bl 11.1 (BREELSDAE) f Rz 2? c R IZLHTHHETH 202, Z DOl
f:00,00) 2 x5 2% € [0, 00)
FRWETH D, 2O 1 1x, wbWwBL—F /[ TH2,
W) =V (ye[0,0)).
Pl7e X 9% T Lid, exp & log, HHM =K TH->7, =
1 ZEBIBI T 2 BB DO EH I TH 52 DT, BIEZBRTH L),

Bl 11.2 1 ZEHOFEBDOERE) [ R OBKXHE., f: T >R C il acl, fl(a) #0 %
513,

(3U C I:a 2&TRXHE) (3V b= fla) ZE&THAXH)
F=flo:Uszr fz) €V (ZRMECURERS O

IR D LD, FEEE fl(a) £0 THHD6., f'(a) >0or f'(a) <0. f'(a) >0 DA, [ Ol
W5, Je>0st f/>0o0nfa—catel SDEEF fid[a—e a+e] TREHIMEMTH
5, CDEE, U:=(a—c,a+e),V:=(fla—e),flat+e)) B &, fBEXRTET, B

@%%oik¢%ﬁ@%@%mmgé%@%5:&ﬁﬁﬁéo@2mfué$%@%5#%
BB T 5, A LIRS & f~! oMkl & Mo rTRetE2NEEH ¢ & % (FEL < I3EEH [15)
DOfER H.2 "I ZEBOWEBDOEM, ), m

WO EHIE, ZoBOFREELKIUETH S, L L Z2hEdiAT 200, IR
HEEZLTEL,
Bl 11.3 (RBEEHRHLEH B DRMH) GRIOTHAZEM OB ORGSR Z2EZ 5, —BIY
¥, n,meN, Ac M(m,n;R) &L T,

fiR">2z+— Ar € R™
ThD, TD fVBEHEN L BITIE,

m=nAdet A#0

DFEAITHD, ZDEE,

fflly)y=A"y (yeR™)

(RERA) A 44 e Ko BE
rank f = n — dimker f

DD LD, THUIRRENAEHTH 228, InzRoUIROMERIIEHTH L, £,
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o [ LY «— rank f =m
o [ DHG < dimker f =0
THHNH,
[ D32 — (rank f =m and dimker f = 0)
= m = n.
W 2B TH 5712, ZHEDIICICEHT 2% m = n BPBETH S, ZITUF
m=n ZHESFEMFLETE, CDEEZE
f D4 < rank f = m(=n)
<= dimker f =0
— f IZHG
= f 1T EHE
— ! BEE
— A7 DEAE
< det A#0O.m

11.4 MEAHTEEE ZODIERA

EE 11.4 (BEMEE, the inverse function theorem) ) (X R” DFHEAS. f: Q — R®
X C %, a € Q, det f'(a) #0 % olE, AU: a ZETHAER) 3V: b= fla) 2E5T
BHSER) f = flo: U >V % f(z) = f(z) (v € U) TEDBE [ IZRHET, W
LV U b C #ich 3,

RS f U —» V IZR¥gc, f & i cd 2, 20k 255%2 BB (homeo
morphism) & M,

AEHDTTEIIZ N D0 H D | EITEOHEFER TH 5 NERAELNE, %29 FEHIZIEFE I
A2 03, YERICTFRIDID D5 DT, 2 T Tlk Weierstrass DR AKEEHICR BiAG 51k %E
R 5,

BEEBEDLRGHOEHN: © 23 a ITTHiEVEZE (§ Z/NSRIEHELT |z —al <0 TH
20 f2) = fl(a)(x —a) + fla) THEDPL, fIF1IXREBTTIROEMI NS, K
f'la) =1 DEEZAHTIUIR O EDX00 DT, flz)=z+c tB>oTw3, G2oh
Tyl LT y=f(z) 2T 2 2RD2%0D, o |y— f(z)] DRMEEEZ S,

FlERA

1° A= f(a), gly) = A7y, fi=gof tB< e (F) (@) = g(f@)f() = AT A= T (I
EHAATA) £ 7%, fICOWLTEEEZTHTIUL, f=g o f IKOVTHRELI LITH
3, ZZTUT flla) =1 LEE LCHHTUE T TH 2,

2° (30 >0) K := B(a;0) LB LE, KC QD
(a) (Vo € K) | () — f'la)] < .
(b) (Vx € K) det f'(x) # 0.
(©) (¥ € K\ {a}) f(x) # f(a).
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30

EE (a), (b), (c) DB/ OHEGEEIC LD . 2 |f(2) — f(a)] T,

EZ0THEDHG,
(30, > 0)(vr € Bla:62)) () — f'(a)] < 5.
[AERIC > det f/(z) 13T, det f'(a) =1#£0 THEHNH6,
(30, > 0)(Vz € B(a; &) det f'(x) # 0.
() IZ2WTiE, £T f23a THAFIRETH S Z D5
/(@) ~ fla) — F(a)(e — a)

lim =0.
T—a ’x — a’
@ 7212 (365> 0)
(%) (Vo :0 < |z —al <d3) /(@) - f(C’L;:J;’w)(x —9) < %

r=a D

N6 0< v —al <63 %2561F f(x) # fla) DR D, EEE. LD fa) = fla) &

53L&

f(z) = fla) = fla)(@—a)] _[0—I(z—a)| _|z—af _,

|z — al |z — al —|x—a|_

R (8) ICHET B, 6= min{d), 6,03} EBIFES >0 T, (a), (b), (c) DI LD,

(d) (Vo1 € K) (Vao € K) 21 — 22 < 2|f(21) — f(22)].

s f R KICHRLZDODODBHEETHE Z 3T 09D (2,15 € K, fzy) =
fzo) 251 21 = 29 DD D), BIBOMELIMEFETH S Z L DALHDOHEE 725,

FE (d) OFA g(z) = f(2) -z (z€ K) £BL &
g'(x) = f'(x) = I = f'(z) - f'(a)
THBNE, (a) BHVT

/
<
max |g'(z)| <

DN | —

g DEALZ ¢ ZRH\VTHHETd %,

olar) = gle2) = [o(oa + s a2 = [ Soloa +tor = aa))at

1

/ g (xe + t(x1 — 22)) (21 — xo)dt
0

ThHHPH

1
lglar) — glaz)] < / 19/ (s + (1 — 22))| |21 — o] dt
0
< / —
< max|g' (2| |21 — ]

— |1 — T2| .
=9 1 2
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40

50

IThbb '
[(f(z1) = f(22)) — (21 — 22)| < B |1 — 2.

742 (LR a| — b < a— b ZFIAT)
1
|21 — xa| — | f (1) — fl22)| < 3 |21 — o] .

BEL L% 2 {55, (d) 2155,

S:=PR K DR ={zeR"||z—a| =0} 3R DERHAEATHY .2 — |f(z) — f(a)|
THEHETH LS., d = m€i§1|f(y) — fla)| BEET %, (c) &0 |f(z) — fla)] >0 (z € 8)

THBNE. d>0.V = B(f(a);d/2) LB &,

() yeVAareS=|y—fla)|<ly— f(r)

Rz LIZEWASHTH D, VI fa) 2HD & T 2E% d/2 DBRTH 2, f(z) IX
F(S) Elc® a2y, 24U fa) BP0 ET 52K d OBRROMESICEENS, )

8 (o) OHEMA B, TV 0FEHD»S

v ra)l < 5.

—HrxeSThHhrIEE, dDEEIPS

[f(z) = f(a)| = min [f(y) — f(a)| = d

THEHNH
ly = f(@)| =y = fla) + fla) = f(2)| = [f(z) = f(a)] = |y — f(a)

d d
>d—§:§>|y—f(a)|-

() (e V) @Tek\S=Bad) [ =y.

FiR (f) DI EEDO yeV ZEEL T, Bt h: K >R %

hz) =y — f(@))* = (y— f(z),y — f(2))

TEET S, (IND0ICRZHOEMEERTDITRED, ZRERMEZ G52 51 TH S Z
EIFEHL &), ) 2D hiZ R OFFPHES K EOdGEBEBTH 556, m/MEZILS
HTeKDPHEETS, £2AT(e) &9

r €S = h(a) < h(x)

THHPDPE, S Lo h OR/MEZ G525 2 E1dwv, WAL TES. WA h IEHAE
7 THRUMEZINS Z &2 ), VA(T) = 0.

T TF: Q — R DM AREZ 513, h(z) = |F(x)]> £ B &, Vh(z) = 2F (2)T F(z),
LR BT, VAT) = £1(@) (f@)—y). (b) &b f(7) REHFTATH 208 f(T)—y = 0.
Thbbt f(T)=y. 7 D—EMEEZ d) 226305,
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70

80

S ZIZET Tl zEldb, §>0,d>0DBH->T,
K =DB(a;0), S={ze€R"||v—a|=05}, V =DB(f(a);d/2)
X LT
FH8 (d) (Vo € K) (Voy € K) |21 — 2] < 2[f (1) — f(22)].
() (WeV)@zeK\S) y=f(z).

oLz
B:=K\S=DB(a;0), U:=Bnf V)
EBECE  aeU DU IR OFEATH S, FEE
e a € B(;0) = B, ¥7 f(a) € B(f(a);d/2) =V THEH»5 ac f[71(V). ®ZAIC
acU.
o B IIFHERTH 20 SHEATH 5,

o $IF fF7UV) DHEATH S Z EamEIE, U X2 20BEGOIE & L Ch%E
HTH D, 2D, AENICEH 8.6 (p. 84) DIEHEFR U TH S, b e fLYV)
E95L, fb) eV THY, VIFHEATHZD 6, (e > 0) B(f(b);e) C V. f
DEFETH LI EDE, (39 > 0) (Vo € QU |z —b < &) |f(x) — f(b)] < e WA
flxyeV.ze fFH(V). Ztud fFY(V) DR DBEATH LI LEZRL TV,

ZDLEV Cf(B)IERETSLE
FO)=fBnf V) cfB)NffHV)C BNV =V.

ZTFi=fly: U=V % f(@)=f(z) (x € U) TEDD I EDHRT, f IR %
D, WEM f1V - U BFET 5,
!

I TH B, FER (d) gy Yy1,Yy2 €V ETBHLEE

(%) F) — )| < 21y — el
ThHHH6,
Ve e U ICRLT, f1 i y:= f(z) THOTRET

FROIBA 20 c U ICKRL T, A= f'(zg) €8, (b) D det A#0 THB05, AD
WATHIDHEIET 5, B EDEEDN S

(14) f(x) = fzo) = Az — ) + £(x)

ICk-oTe(a) ZEDD L E

(=)
() xlgg() |z — 0| =0
XTWeVIEHLTa:=fYy) ¢BLEzeUTHY, f(z)=y. 21T (14) DL
2 AT 2D g,y THEET L

ANy —yo) = T y) = F M (wo) + A7 (1 (w)).
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w21

F ) = o) = A (y —wo) — A e(f ()
ZZTRDI EZREIX L,

A7 )]

lim =0.
Yy=Yo |Z/ yo|

CNZzRdIcid _
(7 w)]
lim — =0
v=w |y — Yol

i kv,

R 0)] I EVa O)| I VR (Y )

|y = vol _Lﬁqw_fawdw |y — ol

FUOHEBEED, gy DEE T y) = o) = 2. WA (0) ICX D EUDE 1
T — 0. —HH 2 lTIx, () 9 2 Xz oh3,

9° LA CTHBIE, [ DY 2L < )< ) X f(z) OWATHITH b, R
Cramer DRAD 6, 7B det f'(x), 77113 ( ) DL L L TEIETE S,
y@%ﬁkhf%f@ﬁ?%%o@imf*M 1&1%5 n

12 PERIMEE
12.1 Arb0O 2ZTHEHER)

BaEB% & v ) BRI O TOREREEDRE WO T, BERIECERIZ O WTIE, B2 BARG) 2 0
RBEZADPSHED LI,

EHICE, AR Fr,y) =0 &, (FIA2RNZ R IE) SEmiiElZ & o, 8245 1 #pE
ZIRETZE, BB o DBy = p(a) ZEDLIEDVH L (ZDEE, ZOBEK y = p(z) %
F(z,y) =0 OED % ERE% L WS,

WL ODFEPZIERTHAEL T,

(1) Flr,y) =y —¢(z) DEZE, y=¢(z). Flr,y) =0 DED SHFRIZ, B o D77 7T
b5,

(2) F(x,y) =azx +by+c (a,b,c € R, (a,b) # (0,0)) DEZF, F(x,y) =0 DED 5 MHRIZIE
ﬁ?%%ob#Oﬁ%ﬂH\y:—Fw—gkﬁﬁéo

(3) Fla,y) =2 +12 -1 DEE, y=+V1—-22. Fz,y) =0 DED LRI, JFHH%H
DETHERE 1 OMEATH S, (—MRIZ, Flo,y) 82 &y D 2RXRFBHATH 5% 56 1F,
F(z,y) =0 DED HHlIfRIE, VbW 2 2 XFET, BANITIZ, 2EA, 1A, 21EK,
M. R, B th 5 — BIBEREBD T3 A P2 H X)),
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(4) F(z,y)=vy*—2*(x —a) (a BFER) DL E, Flr,y) =01, y=0(x=0DLZE), F
Tdy=+tavr—a(x>a DEZ) ERT 552, F(r,y) =0 DED 5 HhfRkIE
(a) a <0 D& EZIFFERTHIKAT 2l (5 2 /HH R &IPS
(b) a=0 D& FFJFETRS T2 HIHR (FA 2 R LIRS
() a>0DEFIRFERE, > a OHIPHIZH 2 MHR (R 2 025 &S

g0=ListPlot [{{0,0}}]
myg[a_] :=ContourPlot [y~2-(x-a)x"2==0,{x,-2,2},{y,-2,2},ContourStyle->Red]
g=Show [myg[1],g0]

// // /
y /
/ / .
/ WL / /
/ / ///
/ 7\\\/// / /’/
\ /// N - \\
- \ \ \
N\ \ \
\ N\ \
\ \
\ \ A
\ . \
X 6: a=—1 X 7:a=0 X8 a=1

(5) (Y7« RVX=ADVLLZRT— b, 1694 4F) F(z,y) = (2% +y*)? —2(2? —y?) DL
E, Flz,y) =013, WbWiYa7 - \LX—ADL A=A — | (GHEEE, K 9) LT
N5, F(:c Y) =013 y IZ2WTD 4 XSG TH 208, 2XGEA 2R 2 L2 2100
fT>T, y lZoWTRT %,

1OFT

05+

0.0

=05+

S SR
-2 -1 0 1 2

9: ¥a7 - RV XA—ADLLZA—} (m2+y2)2—2(x2—y2) =0

(6) (7 A1v F DIER, folium cartesii, 1638 ) F(z,y) = a®* + y* — 3zy DEZ. F(z,y) =0
DED LHFRIE, VWO BT )L P DOIGRT, FARICEWTHITHY L2527 2 iR TH
% (X 1()) F(z,y) =013 y IZ2WTD 3 XGEATH 5, ZHUE y 1220 TREHICHE
CZ e ?2HRZ VW E R 57265 Mathematica (ZZF %2R L TR, H, 290, THH

Mz K % I, Bl 12.6 (p. 117) 2 &WE X,

202 =22 (x —a) L L E, FROHHTHITS € 22(r—a) >0 [z=0 £ 2>d THD I LITHE
BEL, 2=00,E3y=0,2>a DEEIF, y==+/2%(z—a) =*[z|[Vr —a=tzy2r—a
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10: Decartes DIERE 23 + y* — 32y = 0

R 12.1 (Decartes DERDIGHNGIHE ) MEEZE) &

3cosfsind
cos3 § + sin® 6

EVHBGRANT CIEons, H50vidy=tx L LT,

3t 37
1 e YT s

EVIHBARIA—F —FRS[oNS, v+y=—1VHHERICZ>T0S, »
RDZ DTS5,

ko TE, Fr,y) =0 2 BFENEAZLE T y IZOWTHL 2 LIFAHRETH 5,
*Tﬂﬂ%ﬁ’]ﬁ HAEERESS ) WHEARRL TN LR D,

¢ 1DOD T 22OBED y BSWIGL7ZD, W1 2b y 3o/ T35,
— RPN Fa,b) =0 27298 (a,0) BdH-o72E LT, ZORD NEfE TEZLHT L
T2, LoDV RERT 21T 5, (a,b) 1Kk >TI ELFFo D Fid ko
f:bba‘%o

o 1 DD x IZEED y BMIET2LED. HHLTWwERZFLE LT/ S Wifipfic
RAUE, 12D 212120 y BB T 22X ICHR22LELH S,
—a ZEUHEG U, b ZGUHEAV 28D, UxV (A A=Y L LTIRRE, 74
YR IKEEERET S, LI HEPREZI,
bold, FARINIVEFIZLIF-S T AR I LS H S (ZDm TR HD
RELTWED, 2 IZOWTHMIZL2WIET 2 y 23%0»), I L7700 +05
PEiZ 7 ?

T detg—Z(a D) £ 0 £ >3 SRLEDSE S AL OK, & T 5.

Brruy—=~L LT, TREOERZEVHIE S,
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o [ZRIBOERBIZ (2B ZVHFET 20T CIIETDPEHBWI ETH LD, HIET S
% 513). BB DO &fﬁ%?%@i?ﬁf%%

Bl 22 +92=1 &0, 20+2y- dy Y0255, —Z.
dx dx Y
—fIZIE, F(z,p(z)) =0 £\

e 0@ + @@ @) =0 XY o) =~ G () Mo (mele))

X

12.2 TEEEZFDIEHA
DT R™ xR BWE&T 25, CHUIBEAA

I n
R™ xR" =< (z,y) |z = : eR™ y = : e R"
T, Yn
THDIDH,
zZ1
Zm ,
z= (zjeR,j=1,2,--- ,m+n)
Zm4+1
Zm4n
2EOEATHZ R LH—FHTES, ZITHRAITQCR” xR DBFAES L E > 7HE

13 Z DRI lOTQ#Rmﬂ®%méT%%uk%ﬁ%?%o$;(,)#RmMWO)
PETH DL LEESLGHIE, R 20z e R, ye R THBH LT S,
ST, QR DBHDEE,

F
F=| :
F,
EFEIFIE
o on ok OF
81'1 8.177” ayl ayn
F'(z,y) = : : : :
OF, OF, OF, oF,
8x1 a'L‘m 8y1 3yn
e M78F
Lh2bFEDN, mAl ndlETay 7blF LT, %n%n aya%<oﬁﬁb%
or | 9u O or | M Ot
Oz oF, oF, 9y oF, oF,
61’1 8xm 0y1 ayn

DTLIES L 2oidas2iEs 5,
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-

EIE 12.2 (FEEEER, the implicit function theorem) Q & R™ x R* DFILES.
F:Q > (2,y) = F(z,y) € R* I C*#&. (a,b) € Q, F(a,b) = 0, detg—j(a,b) #0 5
KOO ET D, COLEE, o 2B0 R ODHEA U, b 280 R OR%EA V, CH oD
BI% o: U — vV T, DUTD (i), (i), (iii), (iv) 2723 b DOBHEET %,

i) UxV cCQ.
(i) Y(z,y) € U x V IZDWT, F(z,y) =0 <=y = o(z).

(iii) p(a) =0b.

(iv) Yo e U I220T, ¢(z) = — (a—y(w,w(w))
Y J

ER 123 (RAADEV M) LOEHIZ, RELRILEZ20EEEDICL DD, RIER
MR L L, 2N OEPNG T LI EARREZPT Vb AN, FEiT (i), (iv)
FMbo 2 L SEIT B,

£ Fa,b) =0 & (ii) 26 p(a) = b PEDNS, £7 (i) 6 F(r,9(z)) =0 DMH 615
DF & D CHIRTH 2006 F(z, p(2)+F,(x, 0(x))¢' () = 0. det F(a,b) # 0 THE05,
(a,b) AT /NS BBAEAT Fy(z,y)  PIHET DT ¢ (2) = — (Fy (2, 0(2))) " Fu(x, ().
]

IR 12.4 (REABEEROEMK (i) OEWMER "ERKEDNIT I 7I1CHBSB) ) EHL 122 D (i)
IEADMRT B V) ORI AR TH 253, BAENLEBTH Z2RD (i)
TEEEAZ 2 EHHKES,

(i) UxVIZBWT, F OEREAT o DI T 71— T5%: Npn (U x V) = graph ¢.
Z 2T Np, graphp 122N E THEE L 72505 T,

Np:=A{(z,y) € Q| F(z,y) =0}, graph = {(z,¢(z)) [z € U} =

GEER f:R™ D Q — R™™ 2 f(x,y) = (F(j y)) TEFETSHE, ZUE CHILT,

fla,b) = (F(a,b)) - (0)
fllab)= | oF OF .
) S

, oF OF
det f'(a,b) = det I - det 8_y(a’ b) = det a—y(a, b) # 0.

W Z A B BCE L SE T X T, 05 (a,b) ZETPHES QCQ &, M fla,b) = (a,0) ZED
BREES W BEEL T, flg: Q = W iF O o WBI%k g 25,

V(z,y) € QL g(z,y) = (z,¢(x,y)) EFF 2, (EBE. (n(x,y),
B e (zy) = fn(z,y), ¥(x,y) = (n(z,y), F(n(z,y),%(z,y))). @RI
25, g(z,y) = (v,9(,9)).)

N g/

w( ) = g(z,y) &
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P r R XR* 5 R %2 n(z,y) =y TEDD L, vy=m0og ERHTES, T s o
X CLTH 2 Z LB 5,
—fHimof=F WA, V(z,y) e WIZHLT

F(z,¢(z,y)) = F(g(x,y)) = (7o f)og(z,y) =mo(fog)(z,y) =7(z,y) =y.
XTa2BUMEG U, b 2G0OHESV 2 /NS> T
UxVcQ, Ux{0}cWw

MR IDEHICT 2, Z2LT@:U—R™ % @) = ¢(x,0) TEDS (x € U DI (2,0) €
Ux{0}CW =yDERE TH2EILIHER), v BCHEOZ ¢ b O fkThHs, 2L T
@(a) =b. FEE ¢(a) = 1¥(a,0) = 7o g(a,0) = 7(a,b) = b.

U=UNng (V) BLEUIFa2&URHEAT U)CV

ZLTCazelU T3, px)eplU)CV. £oT(z,0x) eUxVcUxV CQ ®AIT
F(z, o(x)) = F(z,¢(z,0)) = 0.

WIS F(z,y) =0 &>l T 5L,

f($,y1) = (IaF(Ivyl)) = (ZL’,O) = (I,F(I,(p(x))) = f(I,(p($))
flo F1IR1IWR, y1 =¢(z). =

R 12.5 (ERAMTEEZRO LTOHEBEERDIA) #HEOEOWND 6 IZHE LR VD
T, PATATET, Fla,y) = fz) —y kD F 2E#£ET 3 L, aa—]:(x,y) = f'(z) TH B
RN

det aa—];(a, b) = det f'(a) # 0.

N5 FIZOoWTERBEHHEATE T, (a,b) DWEHET F(z,y) =0 2z IZDOWTET
52 LD 5, -

12.3 B§l%Hl

RISz X 912, ERBUEBULAE 2B Z R0 W3, 2 2Tl 2 X< Bl 4 % 34
5,
Bl 12.6 [T AV F DIERE (folium of Descartes, folium cartesii, 1694)] a > 0 & T 5% & &,
%a%a LEL, HP oS RELEHEICE W T,
F(z,y) =0 DB y = o) DFETZ I LR L, ZOMICB T 2O REE KD X,

F(x,y) := 23 +y® — 3axy, P = <

ContourStyle->Thick, Axes->True, Frame->None]

[g = ContourPlot[x"3 + y~3 - 3 x y==0, {x, -3, 3}, {y, -3, 3}, J

BE F:R2-RIECHRT,

3a 3a 3¢\°  [/3a\?® 3a\” 27 27 27
F—— —= _ _ — _ —= _ _—— — 3:
(5:5)=(3) < (3) 5 (3) =(F+5 7)o



2+

3+

11: Mathematica 2 & % F(z,y) := 2® + ¢ — 3azy DERES (a =2/3 DGH)

ThHHN6, —@+/\/J\§tifiﬁﬁfﬁU&Vﬁ>ﬁfL’C UxV TF(x,y) =013 y=9¢() &
Rl T, o U—>V X C ke D, Fr, @) =0 XD, Fu(z, p()+ Fy(z, o(z))¢'(z) = 0

F,(z,¢(x)) 3a 3a 9a?
7 s () — LT, P\T)) _ a2 Qa day  Jat o \
ERDHDT, () Fo(o (2) F.(x,y) = 32* — 3ay, F, 55 1 THEHP6,
(30 _ _Fe(30/2,30/2)  9a*/4
?\2 )7 TF Ba/2,34/2) " 9a2/4

ER 12.7 (BER#OFELEBEWVWR) F,(z0,v0) # 0 THIUL. (x0,y0) DIEHFT, y = o(z)
@ﬂ@%%ﬁﬁfﬁﬁ% EPRFES N D DT, Z DDEBDFEL R WATREEDN H 5
AR, HNV R F(r,y) = 0, Fy(z,y) = 0 DfRE L TGN 5, FEEICH L. (v,y) =
(0,0), (2#%a,2"3a). ZOHBFZ. M 2% +y? =a® DHBAD (+£a,0) DE I HRRTHDHH, J|
H(0,0) D IE, D UBTES T, EARI/NI ZEIEFEZI->TH, 12D 2z 1L T
Flz,y) =0 Zli7d y 233 DFMELAD T2, wFtuce &, (0,0), (¥%a,2Y%) &b, Z
DL BEFETH, y= () DD (F(z,y) =0 D) BERIEIZFEL LV, =

Bl 107. F(x,y) := (2* +y*)? — 2(2* — y?) £ EBL,

(1) = C§%> DF/NS BFHEFICEB W T, F(r,y) =0 DEREEK y = o(z) DMHFET 5 2
&R BB A W ORY, (RS, Bl HbawTh | 2 XA Z R IEEEEIE
DEEIICRKRE S, 290 HflikGa T, EHE2HEIMELZLELL), tvwHI LT

bHb, )
(2) F(a,b) =0 Zii7= 35 (a,b) DI H T, BEHEBUEHDREDKIL L WP 2 K X
(3) it F(z,y) =0 LD T, ZORICBIT2EMOMEED0 L2002 RD &,

Bl 12.8 HY AR o +y+2+w=0,e"+e¥+e*+e¥ =4 1%, 0 DT/ NS BT o,
y IZDOWTRIT 5 2 & ZilHE X,

ST, BEBIBE LTI y = p(z) DIEDDDEFZZ S (v = (y) DIEDDDIFHEZK\),
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051

0.0

=051

I | -
-2 -1 0 1 2

X 12: Y27 - RVZ—=ADLLZAT— b, (22 +y*)? —2(2® —9?) =0

(o) =)

F(X,)Y)=2z+y+z+w, F(X,)Y):=¢c" +e%+e* +e* —4,

meyy:<§§§§;)

EBLE, FIR2xR2S (X,Y) — F(X,Y) € R? i3 CL#fC.

OF: OF,
won-| o o -0 )
or 0y
s
daggmﬁyz@t<i;>:ﬂ.2—ylz1¢0

WZIZ F(X,Y)=01X 0 DEFETY IZOWTHETZ, W ZbLE (z,y) ITOWTRIT 2,
DL
OF\ ' OF 1 2% —1 1 1
,X = — —_— —_— ————
#(X) (GY) 0X 262?4—65”(—69” 1 ><ez ew)
PEONS, m

12.4 [EEE¥. ZEHOERBEE

KaBE%, WREHE O ERBERISIC DWW T, RDOMEDNK D LD,

iR 12.9 (FERA%EL. FRABOMHEIEEN) (1) BEREEEH T F 2 CF & (k> 2) Thh
X o b CHK,

(2) WBIBGERT f 23 CF K (k> 2) THUL 1 b OF ik,

SERA  PERYBCERE, WBIEERICE T A (1) BREE oA XZBED 2 LHE 2 TH 5 (M
ToflzRE), =

119



EPEE R R R FEERICEHE T 51213, BB oM EE HWIUuE R, BB EIC k=2
WXL CIRTA LS, TTEEBEMRD S, BEREE o & CHIRT

) OF L oF
(15 ORI )
. oL OF OF . )
__?Fbwﬂﬁ&moﬁﬁﬁeEQEZﬁLﬂﬁT%%Oih¢wxﬂﬁ@%%ﬁ%¢w)

DAAE CHIRBIBO GBI E LT O TH D, QAT o DCHRERDZD5 o 1 C? ik
Thb, MOLGELINEHL I ETH S,

Z DRI U, AREIEDOBEICET 2 @82 FvwT, ERIZ (15) oz LT,
© D 2 BEERRE X TR E BRNICRkROSNE, m=n=1DEHICFITLTARLI,

R el@) g B ela)) - 2 Fy (e ela) e, ()
Fl=s Fy (. p(a)?

:—{Eﬁmﬂﬂﬂﬂﬂaw@»+ﬂdL¢@»¢Wﬂ

_¢Fﬁﬂuwtw)+1@Axw%waTxD]EAx#%$»}><;R;%R;§5

_ _FyFm""Fszy(_Fx/Fy) _Fnyx_Fyy(_Fx/Fy>Fx
Ey
F2F,, — 2F, F,Fy + Fy, F?
— Fy?’ )
s N s &9 7203, BIZISHEDOHIEZ T2 & Eld ¢'(2) =0, THDDE F(r,0(x) =0
LB R IZBY 2EDABBIRD D 2D T, 9\ HTIE
F7Fy, F,,

10) F@ =@ ="F

EDDT TN D,

BIRE 12.1 e
vy — 2Py —2=0

KXo TED LN SERE ¢y OMfEZ KD K, (HWEEHFZLS L, ZOFORMENHE > T
WD LET, LD X)L THRATH, 2N TIEE ) W) BEBL D206 7
W, EV)DOPEREEVB L FTHEET, )

B Ey5AzmoLT

(17) y* + 2xyy’ — 2xy — 2%y’ = 0.

s

Yy =0yly—27)=0
Sy=2x (y=03mO2i I %\)
Sr=1 y=2

EZAT(I7) 25
2uy’ + 2yy + 22(y')? + 2xyy” — 2y — 22y’ — 2y — 2%y’ = 0.
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£-oT
Y (4y + 22y’ — 4z) + 22y — )y — 2y = 0.
CZTa=1y=2yY=0%2fWATHL 3 -4=0%LLEHDT,
y'=4/3>0.
o THUMETH 5, m

12.5 EEHEEODIGAICDWT

BERIECE BRI, Wl THEIANICE o‘ﬂzﬁ\< EHALIBRZIZFTHORELEHTH D, 2D

P) >
AEIE, WO SHFEEHTH > T, THRBTPDIonEIH0H 5, Lo LEREEH
3% K DEERIEHZRFD, T 2Tl SRR, S SMmAERE, TR 20 5,

SEE B roiEMEm T BT 25 CTH 5 %fﬁfﬁ: (manifold) ¥ (B R5% §
R) et oM ez Mk L 72 b D Th 35, BROBEEIC L > THE
KNG FiETH 5, Z2OMEmOELEE O % § 5 & ZICEREE NI 7
5, (BIZIE, RFFNZ F=0 &) TBEXOMEAL L TERINLI LD
&, graphp ELTERINLZODOVFAETH S E2RAET 2701 flib
N5, COMOEHO I i aGgE%, XKIHE TBEEOL )L -y b T
HHT 2, )

SO EIEERIE X C HiTHELLITNT 3,

REIB/ VT A= — N\ EEUHENX

F(xz,)\) =0
Dt v = 2(\) D87 X —F —iREW (FrcfEO—ZEWED % 2 2 854) 20t
SEALED LA
789 5 D3GR (bifurcation theory) TH %, FERIBCEMANEH CTZ
284 ChIUR, OB T 5 DT, FENIE S 2o, BRI
EDEMEEAL L N2 EDIRBIEE Fh 5,

12.6 BE#HDOLANIL -tV
WH a 25 f OIS — o 13 f DIEE R e Vf(a) = 0.
LW EHOMEN LERZ ., BB 7S 708 P2 LR EH, 22T

. fOLNL -y FEDPSOLERMITZAIRL TE L,
DD, Q% RZOBEAEL, - Q-R ZC'HOBE%KETS, ceRIZXHLT

LC = {<I7y) < Q | f(xhy) = C}
Z fOERS cDOLNIL-EY N (level set ) d %W IZFESIR (contour) &9, KFIZ ¢ =0
DG, L% [ OBREGLEONN, Ny LwIi@dsTRLALItbdH 7,
% (a,b) € Q ZERICH> T, c¢:= f(a,b) £EK ((a,b) € L. DT L. # 0 DL D LD),
BEic

(a,b) 6 Vf(a,b) DHENHEET 2 LB A D . —V f(a,b) DFFIC
BT 2 L EEEAMEC 4 2

EWw) T LRI TS,
PIEIPR A DEE T — < TH B,
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VDo TRIENE LXRNIL-ty b L B Flr,y) = fz,y) —c EBE, F IO
WTREBIECEM 2T 5 2 LTk > T, Vf(a,b) # < 8 ) % 51E, (a,b) D153/NS BT
55U XV T, flr,y)=cld, UPRT LI, 1DDBEITOVTHEL 2 ETE 5,

(1) fy(a,b) # 0 DEfr. y ICOWTREIT %, T4bER OREAS U, V & C OB
0: U=V DBEFEL T, b= p(a),

Np N (U x V) =graphg = {(z,p(z)) | x € U}.

(2) fola,b) # 0 DEfH, 2 IKOVTREIT L, THbLR OF%ES U, V & O thoB
V: V= U DBFEL T, a=1(b),

NpN (U x V) =grapht = {(¥(y),y) |y € V}.

Np=L. THHIEICHERTIE, LV kv b L&, (a,b) D0/ S2BDHEHET 1A
BB D777, 1o TSR ENTD %, =

Vf=0DF&IF-1 FROMMER (1LPR) DEFICEITEL L -2y b L iE TR
THD, BEAMIMEEDFEFEIZBITZL L - 2y FE, EBETRED2S 2 8 TH 25, n

FRIC LT, f 2SR DA Q TERI N C OB T, Vf #0 Ziikz 3541,
FOLNL -2y b Loid, BFIIC 2 28D 77 7 £ LRI N, Frciilitd s 2 &
DT 5,

13 Lagrange OFREFEHE

Lagrange D AREREIEIC DOV TUL 1FEAED & ZITHEARZITTTH 03, I TIEZDGEH
(EEBIBERE 2 F\V %) 2/ 5,

13.1 FUSHIC: Lagrange DRERZEEDEWVSDES
& T

ZL‘2 y2 22

4L 42
1+4+9

ko, BB f(r,y,2) =2 +y+ 2 DERKIE L RAMEZ KD X,
IOk BREE TS HBME) T, BTRDOL L DEROAE, BFEHO—Hov4
DEBT D, oI RD KD BEREHL,

56 Z DEEFIE. Morse DA &\ ) EHD S EHICEHEATE 3, Morse DHiEIC O\ TIE, Hl Z IR,
MWD 2 20580 11, AIGENE (1993) O 3.1 PRI BB, Tk & € — 2B, BIRECAHE (1991) 25
W3 2Lk,
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FW? LR, EEREOM R <

~
g(x,y,2) =21+ 9y°/4+ 22 /9= 1, F(z,y,2,)) == f(z,y,2) — Ag(z,y,2) B, “HfA
DM 1%
F,=F,=F,=F,=0.
2%0D
Q¢ 2y 25 72 y2 52
1—)\=2 = 1- )22 = 1— )22 = N T A
0, 1 0, 0, 1—%4+9 0
NEL k.
1 4 9 14
($7y727>\) ==+ \/_ .
V14’ NV

V14’
1 2 1 2 9
(Wff) Vi f(m VT m) VI
W Z SR V14, /MBI —14 TH 2, (KB, ZENOYFE o +y+2 =k
DHEMH E DY # O DDEME VA< k< VIA T, k=+VI4 DT 2700
DA TH D, )
J

BRID3D F, = F, = F. =0 &, Vf(z,y,2) = \Vg(z,y,2) L bFHT 5, F\ =013
g(2,y,2) =0 EWVI T ETH 2, DED “MEDLEM" 1Z

N

(AXNeR) Vf(z,y,2) =AVg(z,y,2) =0 D g(x,y,2)=0
EHERE S,
LoEHROBIE B DIF, ROEHTH 5,

-
EE 13.1 (R ZBEMREICNT S Lagrange DEREFEHE, Lagrange (1788 £F))
Q%R DOHEE, fLgZz QTERINRIEZFD CHkOBI%E LT,

N, = {e € Q| gla) = 0)

P ARy el =
Vg#0 on Ny

DBIRDSLDET B, & glx) =0 DFT, f 13 a € N, THKRME X 72 130Vl 2 B S 7%

CYER
(A eR) Vf(a) = AVyg(a).

(Gt g(x) =0 DFT f 5 a THAMEEZINS &1,

(Fe >0) fla)= max f(z)

z€NgNB(ase)

DRI L EERT B, F M/ IMES FRRICERT %, ) )

N
COEMZEIIRoTHS7DIEAH 2 LHEICEZTADS L EO TER) 13EIFY v a

LI AMBTH B,
(a) Al & S/ MEDSTELET 2 O U3 7800,
(b) EEZE S DT E, BERAET 2 &I RERTEE SN2 DD,
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(c) BHDKE Vg #A013F =2y 7 LB TRODD,
(d) FHRETRKF > DBARYBITHAEZ DD, Z DR AME & f/AMEICEE L WO E,

N, Z R OAHREETH YD (22 +y*+22)/9 < 2?/1+y*/4+22/9=1 &V 22 +y*+22 < 0.
Thbb |(2,y,2)] <3). (¢ VWEFETHS I L05)R2OHAEATOH S, f IFEKETH S
225, Weierstrass DKAEEMHICL D, N, TO f OERKE ERAMEDBHFHIET 5, (a) 137
U7,

N, BT 2K (/M) 12, 5&F g(z) =0 O T TOMKAE (HiME) Td 2 DIZH] S 5
THE057, (b) b7 VYT,

(c) DVg#013F =2y 7208 BH5, P>THLI,

_ r_ 2y 2z _
Vg=0 < T=1-7 =0 < (z,y,2)=1(0,0,0).
9(0,0,0) = 1 £0 TH 225, (0,0,0) & N,. ®AIC N, LTIk Vg#0. ZRT (c) 2V 7o

FOEMD S, RKME, RIMEZ G2 5 ald WIBET 2 N EADET) 3Vf(r,y,2)=0D
D g(z,y,2) =0 27, ZOHBRRDOMB 2O Lol o, KEWHEIRAM, /I
SWEDRAMETSH 5,

PLbET, hoRENERICRIT -2 LItk 5,

7oL 256 HAEBAFHORAZIE A0, FTZNUNRYICRATHFTH S 2 & 2HER
T3 (HHPHETEL B2 72DTIER W), 2)Thoe, 25 ZHLPADBLRLLS Ltk
W (EEDAZEATLEI DY), BPADBS LIFET 24513, &7 H 2 REELLEZM L
TWE I EWRTPoT0DE, RBEELXME 2L TWEANRZH L HETOINLELEY 2Ty
THR S, FBRICZNE2FZIT L2028 82 AR TFEL T, A FETZ09) b— Ak
PATHEWZ EDRTo76, Hole— ADPATH 5,

LOBNDOERDR D FiZ, LT3 EMEDANZLELD2D LNtk Wik A 5L T
H 5,

RFE23E LT3 DT, Btz iz e,

ZD LD A A BN EIC A 2 A, MEBSEREERTH -0, 1E
BOLEDL) BMRENMEZ L0, ) ZEHHKS, BEEZE TR KL
V=)L T, EERGERITIUD, 1R ENHR-Z EICh 5,

SEHR L RG]
SE X

[1] Frtfd -+ BEAIE S HE — math stories, HEXIE (2009), ZERERPEDOHFIZIC X > THIEL
WEEEPNTATH), ETHSHEIIL 5,

9] M | RHTAR T, BSOS (1980), 3LV (LIELIEHERRE bbihs), A
# eBook Tld.https://elib.maruzen.co.jp/elib/html/BookDetail/Id/3000046843
TT727®ATES, D eBook ¥ & bBRHXZMNIFTIZL V.

3] S : ARHT AT, G (1081), 440D 250 & v 5 3RH S 2,

5 f(a) B N, ICBIT % f ORKETH S L1E, f(a) = max fl@) BRDIDEV) L, ZDLE e=1¢
THUE, BHISHIC fla) = max  f(x) DIKD LD,

€Ny NB(ase)
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% 5l

arcwise connected, 179
arithmetic-geometric mean, 33

bifurcation theory, 121
bounded, 22

bounded from above, 15
bounded from below, 19

closed set, 85

closed subset, 85

closure, 47

compact, 91

composite function, 43
connected, 179

continuous (at a point), 39
contour, 121

convex function, 81

field, 13
folium of Descartes, 117

homeomorphism, 108

the implicit function theorem, 116
intermediate value theorem (the), 66

the inverse function theorem, 108

level set, 121
lower bound, 19

manifold, 121

mean value theorem (the), 77

open set, 82
open subset, 82

squeeze theorem (the), 30
subsequence, 67

upper bound, 15
TILFRXTADONH 19

— e, 95
KB E B, 116

FIZER, 15
RICHR (BIDY), 27

BBk, 38
FrlfE &, 82
BHEB T EE A, 82
TH, 19
AR 13

WEHEE R, 108, 166
WBAE DM, 166
MR (S2R9%D), 36
MR DO—&E M (FF1D), 24
MR %2 K5, 25
M/IN, 76

i IMiE, 76

MK, 76

MoK A, 76

R fiE, 76

MRfiE A, 76

DX/, 62

Cauchy D5 VEfEER, 180
Cauchy %1, 69
AR, 43
sIVHRIERS , 179
= A )|

RNME (R OEBTHEAD), 17
=AAES, 22, 46
Bt~ -, 33

TICER, 19
TITES (BIDY), 27
FERBLIHEA, 41
FERBA PR, 42
FELDEEE, 14
IR (S2B%D), 36
KT %, 24
IR, 25
44, 13

515

LR, 16

GBS MRERTRE, 169
FIRIE, 80

2, 23
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A, 42

Y, 176
I, 176

A, 13

5 OPIEERE 180
%I, 42
ZIHA (2 D), 51
%I ABIEL, 41
ZIEABIE (2 Z2# D), 51
ZRRIR, 121
HATEE, 42
HAFA, 31
HAGR#1, 31
BN (%51), 31

thEfiE O E B, 65, 66, 179

Taylor J&FH, 81
T4 7 —kER, 81
Taylor DEE, 80

T AL b DIERE 117
Dedekind DB, 14
AN, 47

RAlav 7+ 91

FEm, 121
[FAHE A, 108
mhBEE%L, 81
AR, 22, 46

RS (N7 FLd), 46
Newton %, 33
J IV 46

Basel M8, 143

Heine-Borel D5&fF:, 91

I3 S HREEL DJ5HL 30
FEHT 5, 25

FEHLT 5 (00 12), 34

FET 5 (BABY 0o 12), 58

warsl, 67
S8 (X D), 98
Syl P, 121

SEE O, 77
PG, 85

PR 4, 85
PHeL, 37, 4

Bolzano-Weierstrass D E B, 68

Maclaurin BB, 81
~ 7 u—Y VEH, 81

RIEFEHEL, 170
AEFEHE (Lagrange D), 171

oo IZFEBLT 5, 34, 58

A5, 22

G5 (BBNDY), 27
A RREI%EL, 42
A 42
HEA 2 Z2# D), 51

Leibniz OHIEE, 33
Lagrange OFI4RIH, 80
Lagrange DAETEEL, 170
Lagrange DAEFEHIE, 171

FHEA, 104

L)L sty b, 121
VA=A — 1, 118
G 179

e, 39

i (D), 14

o EYILOER 180

Weierstrass D i NAEEEE, 90
Weierstrass @ _EFRABE 14
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BEHE (DESHEHD)

(2021 4FE )

TN OIS 5 AN S HBIENE oz, ZNLTID24ED COVIDIY S HET
AVTFUVAZIIES TR (AT F Y AT 5NMEMEH TERdo7) #E ) — b OINE -
BIEZ LT3, #REZMEL Lne, HOPIZH LI EDELBEFKLTLEIDT, Z
IRSBEWVILICEZELTBL, VI LTHS, ZOHNT THERE, 2ELAI
ol

TBUERERMT) I EDXITo DD JhlcHiEn 22 2 X)L Too, GEHEEK LD
EHRPOFEDTHHT S, EWIHIEZEZDD L ( TITATH, AlowiER), BER(?2)D
COICHEI N DD TR TH 5, HUDBRE 5740 THEEI NS DI D
DIFZHED) FLATy EDLRLAZDSDTH 2D, IMETH-7 (L9 B5DT ), HH
Do TEMZERANFZ (INETHED ) beA L wioL, PN EEOHR S (FEEOMEfT L &
BI) BB TERL ) BEAD TS, (290 ) DIFEBNICEZ R VL, )

‘\bo'Cb\?a’)BlCS%E@:ﬁb‘}i\a’(’(% ME LA TR 79— v )il

FAHLLTCWT, 22Tl THM - -Eﬁjwﬁﬁ%tfwéok:%?ﬁ%ﬁﬁu
TP % % 9 72 O DEEFICHATH 5 | amizé%ﬂ* ZZ(HICL 7z, Eokhdb), ek

ZEICRPIRZFNUEEARRIC L o 2D T, £9) 0 I) SEL S LPIFHICHE Z Tuiwy, i
e, B 7 7 > — EBUARIT RS Ll % 9 Bic, HIEHREDY (BH) ICHBAL EIDAT
o, WETRFORKZOHEN L LERY, ZUD0Do>TE LI, BHY T 7 —DK
TOUHHEZ TRT 2 k) ok (BFS2E80mEOIHEZ RO S 6, FIZIET AR
SHIICOHATAHAEL LI, L), VI, ARZEIBIEEITFEEDOL D TH-o 7
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TH, ¢ 2 (0,0) THEICIE RS LVODPELEL G, EV) T ES LV,

%O&%\%ﬁﬁ%}:wﬁ®i5mﬁﬁkbm\wﬁ@?%of%aﬁzlk?5iéu
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{725,

o 222, T#172, LLIHTARERIZOVT, Bt wiIne, FFEEZCbirw
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ERTTEEZS) LHOTLELLYHS, TLFEZXS) LLIDIERKIELTWAE I L
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EZHTELDIICHERRWE Lo, ALFICHIIN TS, MOELZ L T0E LE
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EV) T LETHENE, ZOMEIR

(VWU eR)(FzeA) z>Un

BE A4 UZEEOERETS, 0:=U+1BLE, 2eR=ADPD>U. ®ZIC
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BE62. I=(a,p) LT2LE, T=a,p] THEILERT, MICACADKRYILOD
T, (Da,pel,(ii)r<aFFa>pioldagl, D2O0ERETIER,

(i) DAtH, ¢ ZEBOIERHETE L E, ¢ :=min{e,f—a}, 1 :=a+&/2, 19 :=F—€/2
EBLE, € >0,7, € INBlaje), w1y € I N B(Bse) DY 2D, WZIT TN Blase) # 0,
INB(B;e)#0 THD, WAIZ a,B€ 1.

(i) DAtH, r<a L T5LE, ci=a—a2 LELLE, e>0,Blr;e)NI=0 THHHD 6,
vl FRRIC 2 >B8 ET2LEE, e=8—0¢&BLE, e>0,Br;e)NI=0 ThHo156,
r¢ 1. m
% 63. 28 LAILTHD, FTHERED neNIZNLTh, >0 THZD5. |b,| = b, DI
JRVASH

EREOER e ITHL T, H2HAB N BHFEL T, n> N Z2ii/c TEEOERE N 12X

L <.
|b, — 0] < e.

W2 b, = |by| <e. WAIC
la, — A| <b, <e.

N lima,=ATHEZEZRLTNS, »

n—oo

B 64. = BHADT, « ORIAMT 2, « 2LEOTHKET S L X, % >0 THoHD
T, i (1<i<m)IcLT, (3N, >0) (VneN: n>N,)

€
ni — Ai —.
(#) |an, \<m

N :=max{N;,No,...,N,,} EBELEE, NeNT, n>N Ziti7cIEED ne NITHLT
(1) DI D SZODT,

la, — Al <m max |a,; — A <m-S =
i=1,- m m

WZIZ lima,=A. 1

fRE 65. (M)
BE 66.

(1) 1, V2, log3, 7/4, €%, 6 €ER THDZDT f(x,y) € Rlz,y] TH S, WZIT f: R? — R 13
ThH 5,

(2) F(z,y) =3z +2y+1, G(z) =expz £EL, F(z,y) € Rlz,y] THSHH56, F: R? >
(z,y) = F(z,y) e R ¥ R? 2 THllfii TH 5, £/ G: R > 2+ G(2) € R (TR TH
5, WAWCZENLDHERTHS g=GoF: R*? - R IF#HHTH 5,
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(3) Qz,y) =2 +22+3, Pla,y) =2>+y>+1 LB &L Pla,y), Qx,y) € Rla,y] TH %,
WZIZQ:R2 R & PR - R IGHHECTH 2, F V(r,y) e R2ICNLT Pa,y) > 1

?%%WG\P@yhﬂl@imh:%:W—HRm@%T%%o

Qx) =242 +3 L LT, 1EBEZHALT2DTIE RV LITHERT %,

(4) f(z,y) =22 +y* B L, f(r,y) eRlz,y] THEH, f: R? - R IFHEKETH S, —TF
f(R*) =[0,00) TH S, g:[0,00) >R %Z g(2) =2 TEDD L, g l3HFHTHS, DR
ICEHBIE go f: R? - RIZHEHETH S, £/ h: R23 (1,y) — 1 € RAIFEBBIELZ DS
Wi TH D, WA F=h+gof:R*> (z,y) = 1+ /22 +y2 e R ITEKTHS, ZL
T F(R?) = [1,00). SHEEIE G: (0,00) > 2z — logz € R FHHETH 5, F(R?) C (0,00)
ThHaH16, G E FIEHEAAET, o =GoF: R?> (z,y) — log(1+ /22 +42) € R IF
HETdH B

(5) Fi(x,y) =2° =32y € R, Fy(z,y) =3x%y—y* e R £BL &, Fi(z,y), Fa(r,y) € Rlx,y]
ThHoro, BB F:R2—>R & F: R - RIGERETHE, WAIZF = ? ‘R? >

2

3 _ 3 2 -
(x7y> '_> (;:I'Zy _xz3) e RQ ci@ﬁf\%%o .

BRE 67. lim f(z) = —00 TH B LI

T—a

(VLeR)(3F0>0)(Vx eQ:|x—a|<d) flx)<L

DO DOZTEZ VI, m

fRE 68.
(1) b ZERETDEE, y= ke 1> 7 HiREZ L 5~3,
_ By a4yt B+ k2 (L k)2 + (1 + EY)a?
lim 5 = lim = lim
(z,z):—;c(xo,m 2 + 92 2—0 2 + k2z2 2—0 (1 + kQ)xQ
1 3 1 2 1 2
:lim(+k):c+(+k): +k .
z—0 1+ ]{,‘2 1+ k2
N SINRT 5% 6 1 3MRIE 1 &90%,
— — = |\ .
x2_|_y2 x2+y2 —x2_|_y2 x2+y2 x2+y2 yx2+y2

<22+ 2 <2+ P THLIDS,

2® +y’ +a® 4y 2 + ¢ 2 +y?
A Sl ST = 20 () - 0.0)
W Z 12
: P4ty
lim = 1.

(2,9)=(0,0) z? + y?
(MRS AR © = rcosf, y =rsind £HL &, (z,y) = (0,0) DEEZ, r—0THDH,
3,30 24 .2 3 o530 4 13 sind 0 4 12
g SIS PRV gy, DS T ST iy (rcos® 0+ rsin® 0+ 1)
(z,y)—(0,0) x? + y? r—0 r2 50

COMRIE 1 TH B, FEE
|(rcos® 6+ rsin®f + 1) — 1| = |r| |cos® 6 + sin® 6] < |r| (|cos® 6| + [sin®6]) < 2r -0 (r — 0).
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(2) B ke = o 1o MR B A TR B LRI 2,

i x> . x-kx k
im ——— =lim = .
@000 72 +yt a0 22 + (kx)? 1+ k2

k:zy

SN kKL TWw 206, MBIEHFEL LV, »

B) u=z+y,v=0—y &) ZBEEBRIREHTHD | (z,y) — (0,0) DEZF (u,v) — (0,0)
THb,

lim sin(z + y) sin(z — y) — lim sinusinu _ 'm
(z,y)—(0,0) x? — 92 (u,0)—(0,0) uv

RE 69.

(1) flz,y) = 322 + 4oy + 5y* FHHABEBTH 2056, f: R? —» R IFHEFETH 5, K
(1,2) THEETH 206, (r,y) — (1,2) DL ZOMRIZ, £(1,2) ITFL W
lim  f(z,y) = f(1,2) =3-1+4-1-2+5-2° =3 +8+20 = 31.

(z,y)—=(1,2)

@) Fla.y) = f;iﬁ-iﬁ@ﬁr 2 DRRED 0127 5 72 W Q = B2\ {(0,0)} 125 L

<. f: Q—)Rbﬁﬁé‘hf@ﬁ’(%% 2 (0,1) € Q THHETH 5025 (z,y) — (0,1)
DL EOMRIZ, £(0,1) IT%EL v

2+3-0-1 2

1 0,1)= " = .
()m%mf(xy) f(0,1) 4-02+45-12 5

(3) f I\ TEHEBET, (0,0) TORDR0IC%5 2 EICHERET S, (2,y) — (0,0) DE X 43}
24+ =40, 0F=140THd056, MEBIZFEEL L,

CHUIR) f EAPRRDS 0 1075 B2 R 7 Q = B2\ {(0,0)) CRES N, MFTH 2, [ = %
EBCE Y@y €Q fley) =2+ >0, lim flay) = | 24 =
(z.9) floy) = " +y (92 (00) f($-f) (ngfgon>cﬁ v)
02 +0% = WA 4.13 25 lim - f(z) = hm - =
(z,y)—(0,0) —(0,0) f( )

(4) (z,y) = (0,0) DEE, FF =x+y— 0,22 +y> = +0, T =log(2® +3?) - —< T

0
bHrhre, — T,

—00

Tty
lim et = 0.
(@,9)—(0,0) log(22 + 2)
HIPLTEIZPS &,
T+y . 1
llm ——F—= lim (z4+vy)x lim ——0-0:0.
(my—>(0010g($2+y) (m,y)—>(070)( 2 (z.9)—(0,0) log (22 + y?)

F2WTD0 TH DI Lk, ARBEBOMIRTOK 7228 (1A 1X r = /22 + 42 LB E,
! — 0 (r = 40) ZRTOIREH), FRTHEIELZZIDBEHEEDLS, RD KD

log 12
BREL D 5,
?+y? <L DEE, log(a® +y?) <log+ = —log2 <0 &£ [log(z? +y?)| > log2 IZiE:
BEisL,
Tty |z +

=0 ((z,y) = (0,0)).

log(z2 4+ y2)| = log2
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@)mb@%$%%é}?%éoﬁd<ﬁﬁ%@ﬁbf%ifﬁ%&@#ﬁ#%:&ﬁ%%o
x B > TR 7258

. xr — . X .
lim y:hm—:hmlzl.
(z,9)—=(0,0) T 4+ Y z—0 z—0

y=0

y Wi > TOED T A

im © Y —lim Y = lim(-1) = —1.
(I,ylzé&()) r+vy y—=0 Yy y—0

IS 2ODRRA L AVLDT,  lim Y FEEL b,
(z,y)—(0,0) T + Y

w):m%Kﬁ%%}@%%ox%Kmofﬁﬁﬁt%Q

N T S R

I .

m e

=0 /o2 4 2 Nz
waftooy VI YT TOVatwm0

y W2 -> GED T 84
lim & =1lim 0 = 0.

=0 2 2
@ VT Fy? v0

NG 2O0DMRA—HL B\ DT, lim & HEAEL 72\,
(@.9)—=(0,0) /22 + 12

SNLERE — Th B, o i,y WP,y = ke (b KR 1<2 5> TORBIRE. TRT 0
THDLIEDTND, FEEHZIX

22y a2 (ka)? k22

::vgrtl)xQ—l—(kx)? T a0l k2

1 2 2
(2,y)—(0,0)
Vo T+ vy

TIN5 0 IR L 29 2 RS20 Tt 2% 2 %,

2,2 2,,2 2 2 2
x2+y2 x2+y2 «T2+y2 x2+y2
FEERRL) NN -

7y
m —s =
(z,y)—(0,0) 2 + 32

(8) TNHAEY % ThH b,
(FEDERZR DI 2y # 0 THVEWVITRVOT, BHBROEERBZXOES A ITT

: 2 2
aeﬁwo%L@ﬂ%giglawﬁ%%ﬁoﬁg\A:«%weRﬂm%uﬂ¢m:

R2\ {(0,0)} &9 %, )
A={(z,y) eR* |ay #£0} = {(z,y) e R* |z A0 Ay # 0}

EEWVWT, AR Z
flz,y) =y
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TED D, (0,0)€Q, (0,00 e R”Z=Q ICHEREL LI, ( l)iH%OO)xy =0-0=0 (#HFH%n%
x7y_) b

A ORI TS 35 5 RATHUZE ) TH 255

li li = 1 =0.
(z, )m%oo fley) = (r(,wli)rél%o) i (x,y)gI%QO) vy
z,y

sin z

g: R\ {0} =2 R Z g(2) :=
V5,
f(Q)=R\{0} TH2H»56, f L glIARTETD 5,
A BB DRI B § 2 E 8D 5

lm g(f(@) =lmg(x) =1 Thabs lm 20

(z,y)—(0,0) z—0 (z,y)—(0,0) Y
) HETRL E, UMD X9tk b,
0 .
SO e HhBh . [LED >0 K LT, $2 30 >0 BEELT

TED D L. li_>n%g(z):1 EB T ERRAAIGNT

=1.

lim
6—0

sin 6

(v0 e R\{0}) 0] <&

—1‘§5

§: =20 EBLE, 6>0THB, 2L T |(z,y) — (0,0)] < 4§ 27 TILED (z,y) € A
X LT

BRE 70.

(1)

(2)

1 &2
weR\{} A oyl <5 (P +yP) < T =4

W 21 ‘

§EEQ_4§&

xry
WZIZ  lim sin(zy) =1.m
(z,y)—(0,00 Y

e HIERET 2, (v,y) #(0,0) LT3 L=,

2 2 2 2

xry Y Tzt +y

< Va2 +y?=|(z,y) —(0,0)].
§i=e EBLELF>0THY, [(2,y) — (0,0) <8 ETBEE,
|f(z,y) — f(0,0)] <& =e.

( 0) DL EIX f(x,y) = f(0,0) DT |f(x,y) — f(0,0)] =0 TH 5 LITIE
lim  f(z,y) = f(0,0). WZIZ f 1 (0,0) TEHFLTD 5,

(ﬂc y)—(0,0)

~—~

)

(z,

=
S
JT0

\_/@
§>||

o

(1) &Ik
|f(z,y) — f(0,0)] < 22,
P E oy DFEATHE,5,  lim 2P =02 = 0. fARE QNS

(z,y)—(0,0)

L fy) = £(0,0).

2T f 13 (0,0) THFLTH 5,
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(3) (M&f#) k ZAEROEEE LT, y=ke ICIB> MR 2IHX5 &

1 — k2
lim — f(z,y) = 5
(z, y)—]f(zo 0) 1 + k

Thh, TNE kKo TRLEZEEWMSE DT, lim )f(x,y) FEIEL 2\, WA IS

(z,y)—(0,0
[ (0,0) THEETIE R\,
(4) TBEDY —oo IZHEHT 5 Z LIZKAAHTIE, MRIZ 0 = f(0,0) THBHZ LT TS
@Z).Ki_ﬁ‘\"?z‘ff)%o (BIPLFHLCEI &L |(my) < 2 ETBLEE, 22 +y° < e?
THDEH5, log(a? +¢?) < loge™? = =2, WRIT -1 < m <0 Zn»rs

[f(z,y) — £0,0)] < B 23z, )
(5) y =k W ->7MBRIZ, A% 012%50,  lim  f(r,y) =0 ZiEHL L) ELTH

(z,y)—(0,0)
FLATPR . o =rcosh, r=sinf & L THHEED, y=—x+ 2% ITIH-> TOMRE%Z
FZEATHD,

; a(—x+at) 1
y=—x+x£1,1<£1,u>¢<o,o> (f(2,y) = 1(0,0)) = fizn 3 =l (x _>

X
(z,y)—(0,0) z—0 z—0

SN OPCRL 2w 3025 (r—+0 £ T5E —c0 ICHMT D), =

BRE 71.

(1) k ZEBETDEE, y=ka o MifR2Z L 5 X5,

) 23+ 4 2%+ y? k32?4 2?4 k22 (LB + (1 + k?)a?
lim 5 = lim =
(@) (0.0) x? + y? z—0 x? 4 k222 2—0 (14 k?)x?
1+ K3 1+ k2 14+ k2
:hm(+ Yo+ (1+ ): + 1
z—0 1+ k2 1+ k2

N SINET 2% 61 3MIRIZ 1 &9 5,

Pyt ry? ]
2 4 32 B

2 ‘| y2

Yy x2+y2'

24y
x? + y?

L
_«T2+y2 x2_|_y2

x? +y?
<2+ 2 P <22+ P THEDS,

x2—|—y2
x? 4 y?

+ 1] = lz[+ ]yl =0 ((z,y) = (0,0)).

2?4y’ +a? +y? 2?4y
— 1| < |z
x2+y2 x2_|_y2
W21
fim $3+y3+$2+y2
(2,49)—(0,0) 22 + 52
(MRS ERN) 2 = rcosh, y =rsinf EBL &, (z,y) = (0,0) DEZ, r—-0THH,

=1

3 3 2 2 3 .3 33 2
) o+’ 4zt + .or°cos’@+r’sin® 6 +r ) .
lim y2 5 ¥y - lim 5 = lim (7" cos® 0 + rsin® 0 + 1) .
(z,y)—(0,0) e +y r—0 r r—0

COMRIE 1 TH B, HEE

|(rcos® 6+ rsin®f + 1) — 1| = |r| |cos® 6 + sin® 6] < |r| (|cos® 6| + [sin®6]) < 2r -0 (r — 0).
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(2) B ke = o 1o MR B A TR B LRI 2,

xy? , T - kx k
lim - = lim = )
=00 12 4yt 2022 4 (kx)? 1+ k2

kzy

SR EICERFEL T a5, MIBIZGFELZ VY, B

RE 72.
1) h£0DEE. hho)= - _ o noh = 03 " _0chBms
N ) _h2+02_ ’ ’ h2
B0
. f(0+h,0) = £(0,0) h2+02
1(0,0) = Jim h =y T = im0 =0,
b
. f(0,04+h)—f(0,0) .. 02fpz .. B
5000 = iy h B R R

(2) f1E R2\ {(0,0)} TIXAEHBEBICHELVWOT, C*HFKThH2, (1) 5. f1F (0,0) TIX
R TH 5, WAIZ f BR? TC'RTHL7dICIE, f, & f, B3(0,0) THifET
b5 EERMEPOIUIR, (2,y) #(0,0) DEE, BOMIEICE>T

) — (22 4+ y?) - 322y — (22) - 3y _ y(z* + 322y?)
ey @+ ) @R

R Cah o WAL —(2y)'x3y:w3(:v2—y2)

Bl (22 + y2)° (22 +2)°

(x,y) — (0,0) D& &
. lylo? (= + 3y°) (22 +y*)(32% + 3y*) _
|fo(,y) = f2(0,0)] = 1 ) <yl 2t ) 3lyl =0,
o) = f0,0)] = = < (LI

(22 +12)° (22 + 112)°
AU foo £y £HIC(0,0) THHETHH25, f & B2 2T O TH,

(3)
h(0%+3-02h?)
f2(0,0 4+ h) — f2(0,0) . W—O
J2(0,0) = lim h = lim Y = lim 0 =0,
h2(h2—02)
o L0400~ £,00) L e —0 ]
Fe00) = I h B R )

NIMRZ L ThHh 5, m
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B 73.

(1)

Q:=R2\{(0,0)} £E<L,

01: Q= R, o1 (z,y) = 2 +y* BLHEABEIBOHIRZZD 6, O fFTH D . ¢1(Q) = (0, 00).
21 (0,00) = R, a(2) = \/_ X C*RTH Y. 9x((0,00)) = (0, 00).

@31 (0,00) = R, 3(u) = 213 HHBIBOBIR?ZH S C= HTdH D | 03((0, 00)) = (0, 00).
©04: (0,00) = R, p4(v) =sinv &, O TH 5,

G: Q=R %ZG(zr,y) = \/m
THb,

F:Q—>R%Z Fz,y) =2>+y? TEDS L, F REEAFEEOHRZ2 6, C° T
H5b,

flo=F -GTohrho, fIZQTCHKTHS,

09, 3, 1 DETH D06 C i

1 1 .
h—0DEZ, hsinm‘ <|h| =0 THEDH, hsinm -0 THHILITERETE L
h? + 0?) sin ——— — 1
lim (O+h0) 1(0,0) —lim< ) h"+0 —hmhsm—:O.
h—0 h—0 h h— |h’
_ 02 4+ h?) sin
lim f(0.0+h) — f(0,0) = lim ( ) V02+h = lim hsmL =0.
h—0 h h—0 h h—0 |h

WZIZ (0,0) T fIF z, y ICBA L TR AIBET £.(0,0) = f,(0,0) = 0.

‘ﬂ%w—fWﬁ%—ﬁwﬂﬂ—Juﬁmy:‘ﬂ%w—o—oﬂFﬂ-y

Va2 +y? /22 + 12
e | RO S
x? + 12

22+y>2 =0 ((z,y) — (0,0)).

W Z 12
lim f($ay)_f<0a0)_fx(oao)x_fy(0>0)y -0
(2:)—(0,0) NZZERT '
D2IC 1% (0,0) THATTHETH 2.
(z,y) # (0,0) D&
(9 22 1 2, .2y, 9 1
fx($ay)_<ax($ +y)) SIH\/m—F(.% +y) axSIH\/m

1 1 1
= 21 sin ——— + (2% + ¢?) cos ———— (__) (2% + y2)*3/2 o

CE NEETIANE
1 x 1

(z,y) — (0,0) @&%f@ﬁﬂti%f:&w T, x>0 ETHLE

= 2z sin

fu(z,0) = 2xsm < 2$SIH1+COSl.
E ! o] “% Tl \ T T
_oﬁ@ z— +0 DL ZFOMPBIZAFEAEL 2\ (445 1HIZ 01ED K A5, 2 THIZIR
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B 74, I, — (o%) (neN) ET 3, (I}, WHOT 2 XIFICH 25, (1, =0 T
neN

H5, m

BRE 75. CEEOTu I 0 ERT, HlZi22 2 1e-15 EANTZ L. 2 DIED 2 Flid /2
D 15 HHEAEE D NTRUEASK £ 5,

#include <stdio.h>
#include <math.h>

double power(double x, int m)
{
int i;
double p;
// x"m ZFEIMEE (Lo L TRTEZITNY)
p=1;
for (i=0; i < m; i++)
p *= X;
return p;

}

int main(void)
{

int m;
double p, a, b, c, eps;
printf("m, p, eps: "); scanf ("%d%1lf)1lf", &m, &p, &eps);
printf ("m=%d, p=%g, eps=lkg\n", m, p, eps);
a = 0;
if (p > 1)

b = p;
else

b=1;
while ((b-a) >= eps) {

c=(a+Db) / 2;

if (power(c,m)<p)

a=c;
else
b = c;

printf ("%20.156f %20.15f %e\n", a, b, b-a);
}
return O;

}
BE 76. WHEZHWVS, f2a THEFEETIIRVENRET S &,

(FJe>0) (Vo> 0)(Fx € Q: |z —al <) |f(x)— fla)] >e.

FHRBn=1,2,... IKNLT, 0:=1 £BLLE. 6>0THED5, (3a,€9Q) |a, —a| <+
> |flan) — fla)| >e. 29 LTES7 {annen (& Q HDORFIT, lim a, = a ZWi7z D3,

n—o0

lim f(a,) = f(a) EIRY 770, SHURRE EFIET B WAIC [ 1d o THEETH . o

BBE 77, LHIHBEFEOFHIZ, IEDK a IS LT2HELTalld &I A% o DFIHR
EV, ZD)BIETHLBD%Z Ja ERT, HORIN 1 DIESHEONMAROR I3 2
T2ELE2ICH2DT, V2 THB, CABRBLTHo7, EDB a DFHRE Ja DEFEIFL
THDD, FHBRDEET S 1L, a=2 DHEALPHERS T, iz Tnws, BTk
= TR bl AR

BRE 8.
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(1) f DRFIGHRNCTH 2026, ZOHIR [ bHRFIHRNTH 5. i HE YR
MBEHHTH 25, [ IZHHTH 5,

y € [AB] £9 %, y—A’CZ?)?Uix—ay—BT%ﬂix—ka%& flz) =
f(:v) y. UFT A<y < BOEA%REZD, F(z) = fz) —y (z € |a, b) £BL &,

b = RAGHEFETH Y Fla) = fa) —y = f(a) - y:A—y<QF@%:ﬂw—y:
(b) y=B—y>0 FHEEDEMDS, 5 z € (a,b) PHEELT, F(z)=0. ZDL
= f(x) y=0. T7Z2b5H f(x):y WZIC flERgTh B,

CETT [ IZRHMH LT E T, WK F: [A, B] — [a,b] DEET 5.

(2)

(3) fEHED y € (AB)ITHLT, z:=f1(y) tBLE a<z<bDBRHIZED, 0<e <
min{z — a,b — z} 272 TEED ¢ [T LT,

6 = min{ f(z +2) - fl2), [(x) = [z —2)}
EBLCE.0>0THD., ly—y|<d BHIE,
(f‘l(y)—f‘l(y’) <e

75§’5szﬁ062o

y:A,BO)&%Mioi‘lﬁM‘%?a@%o BIZIE y=ADLEER, r=a 0<e<b-a%
W72 TERD e W LT, §:=fla+e)—fla) EBFIE, e>0THDH., |ly—y|<d %
gwﬁﬁww—f4wﬁ<gﬁ&bjoo.

n
BE79. 1) a, =n ELEZD {aytnen:  (2) ap = { 1 N EL7EED
n

{an}neN- u

n

BBE 80. {a,}necN % R? OfEE®D Cauchy JlE T 3, (Zn) =a, tBLE, EED
n,m € NI LT,
|an_am| S |a/n_a/m’7 ‘bn_bm‘ S |an_am|

DD SO DT, {an}, {by} 1F R @ Cauchy ¥ TH %, R DFEMHMENS, H 5 a,b e R DFF
fEL T,

lim a, =a, lim b, =0.
n—oo n—oo

:@aga;:@>a£<a

lim «a
a n a
e O T AN (bn> (lim bn> <b> “
n—oo

6275 7 2T HE UL, ZITHHTH 505, SIHEHCTECE, Y~y <d kD y—-d <y <y+6
y=flo) IKIERET B &, 50)%:3%&9 §< flate)—f@)=flate)—y, 6 < f(a)— flz—e)=y—f(a) T
Hoho, fr—c)<y-—e, y+6<f(x+e) Wz f(x—e)<y < flz4e). 71 bIEBEIBIMTDH 5 2>
S.x—e<fly)<z+e z=[f1y) ICEET? L, ‘f —ft (y)’<6
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WZIZ {a,} BZINHKITH %, U ErS, R II5%EHTHS, =

BE 81.

Ble6.3 f(K)=1[01) THYH. supf(K)=1Th5s, lim z,, = sup f(z,) £7%% K ND
BHELT, 2 = 1— & DPHND, EFE 0 < 2, <1 TH2H»5, 2, € K (n € N),

fl@) =z, =1-2=1(n— o0). {z,} FEDINZIS % THINHT 5: li_)m T, =1. D
¥, EHOIMHP DS Te=1. L2L fl1Fc THETRVLDT,

fle) = lim f(z,) (=1=supf(K))

n—oo
DIE P NTR
FHIZEIE, Tf D e=1 TEHRETHROLDT, f(c)= lim f(z,) DPELNZ\, |

n—o0

BI6.6 f(K)=[0.7/2) THY. sup f(K) = F. lim @, =sup f(w,) L7 % K WOKIIL L
T, z,=n (neN) BHN%, EE 0<z, THE»5, 2z, €K, f(z,) =tan'n=35=1
(n = o0). EZAD{z,} FARTHRODT, EALETINHIORL 72> ({20, bren & {Z0 nen
DEHFNETBHEE, 2, =13 >k THEDH, 1, — 0 (k— 00).

2% 0, TK BERTRUDT, {z,} DKL 2Rt (BVHA 2 & EROTT
Gl {xn, bren IRFL T, klggom”’“ DIFEL B V) ) =

BE 82. a<z <2 <b & T2E, FHHEDERIZLD Jce (21, x2)

f(x2) = f(z1) = f'(0) (w2 — a1).

HBLD f/>0in (a,b) THIUL f'(c) >0, 29—, >0 THEIDH, f(ag) > f(ry). T0UZ f
DRI TH B 2 L 2T,

HLD f/>0in (a,b) THIUL f'(c) >0, 20 —11 >0 THED6, f(2) > f(z1). THUL
[ OSEEITH 5 2 LR,

bLb f=0in (a,b) THIUE f'(c) =0 THBEDE, flam) = flz). JHUE f 2EHE
BICHFLWILEZTRT, =

BRE 83. ‘FHEDEME D, (Vh: 0 < |h| <min{b—c,c—a}) (30 € (0,1))

fle+h) = fle)
h

h—=0DEE, c+0h—cTHbB, EE.

= f'(c+ 6h).

(¢ +0h) —c| = |0h] = |0] [h] = O[h] < |h] =0

THHD 5. lim [(2) = A THB2S, lim f(c+0h) = A DRI
TFcC —

T—cC

1o Fe+h) = £

h—0 h

AU f D e THATRET, flle)=ATHLIEZRLTVS, o

=A.
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BRE 84. vpeViaje) £§5 L, |zg—a|<e xpe AZitHT 270, THEZHVS, b
Lbagoedl 93, 5:inf{\x—a\‘x€AC}§]xo—a] THHPE, e<|rg—al. I
i |zg—al<e EFIET S, I xp€ A fE>T V(a;e) CA m

fRE 85. (M)
RE 86.
(1) 0 1F 12 bBEHEE L DT,
(Vz € 0)(3e > 0)B(z;e) c 0 (ZHUF Vo ze€@= ((Fe>0)B(z;e) Ch) VI T &)

FETHS (r €0 3BEDTred = - IFH), I 01T R DHELTH %,
TER ETHEE, e=1LELE, e>0THD,

B(z;e) = B(z;1) C R"”
DR LD, WAIZ R IFR" OREATH 2,

(2) {Usher KBS 2ERD Uy DR OFIEGTHZET %, v e | JUy ET2EE, (AN €
AEA
A) x € Uy, Uy, 3 R" ODFEATH 5056, (36 > 0) B(:L‘;&) C Uy,. ORI

B(z;e) cUUA @712 | UL E R OEATH 5,
AEA
(3) U, Uy IZ R" DREATH DL T2, ccUNUy 52 . 0cU DDaely, U l3R?
DHELGTH 205, (Je1 > 0) B(z;e1) CUp. Uy 13 R" DA TH 50256, (Jey > 0)
B(x;e9) C Us. € :=min{ey, g9} EBL E, e>0TH D, B(x;e) C B(a;e1) C Uy 75)“3
B(x;e) C B(x;e9) C Uy, WZIT B(w;e) CULNUy. WZIZ Uy NUy 1 R DRHEAT
5, m

BES87T. A =N U, = (—-1/m1/m) (m € N) £T2%&L, U, | R' ODBELTH 21,
() Un = {0} 12 R' OBEATIERVG, =

meN

BEE 88.

1) ffR—-RZ f(z) =2 TEDDEL fIFHEHKTDHS (f(x) =2 13 v DELHEKXTH %0
5)e WA (o, f) ={z eR | < f(z) < B}, (-0, B) = {z e R f(z) < B}, (a,00) =
{zeR| f(z)>a}, TR DHABLETH S, (BE (—oo,00)=R={reR|z*>-1} T
HHD5, (—00,0) b R DHELGTH S, )

(2) R* DFAREIF, D a e R, r >0 1IN LT B={zeR" ||z —a| <r} ERINDEHL
DZEEVI, ffRORZ fa)=|z—af’ = (x1 —a)>+ -+ (x, —an)?, =12 &
EDDHE, fIFEFHTHD, B={r cR"| f(z) < B}. ®ZIZ BIZR" DBELTH S,

g: R? —» R IFHEHEKTH 5,

{(m,y) €R?*| x>0, y>0} = {(x,y) € R?*| f(xz,y) >0}ﬂ{(m,y) c R?*| g(x,y) >O}

ThHIDS, FB1RPEZOOFEGOLET T TH Y, MHORHD (3) 2 5H%EAT
Hh5, m
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fBE 89. TAFHAN, MEMDIFBAWIETHLHWET () TikZ Lo THiWT
(N id),

(1) 01 R? OBEATH 5, Z1LUIMRE 8.5 TIHA TV 5,
(2) R? 13 R? DA TH S, ZHIIERE 8.5 THA TS

(3) {(0,0)} 1 R? OBHEATIRZR W,

COZERERICHEDEZMERLTEL, A:={(0,0)},a:=(0,0) LB, ac A LoL
EEDIEE e I LT, b:=(g/2,0) £BL & |la—b|=¢/2<e THBHDT, be B(a;¢)
THED, bg A WAIZ Blase) ¢ A. LEXD (Va € A) (e > 0) Blaje) C A IFKD L
720D T, ARHEATIER Y,

(4) {(0,0),(1,1)} 1 R? OBEATIE R,
AR & ARRICEEHTE 3,

(5) FIEATH 5,

A= (1,2) x(3,4) =UNUy, Uy :={(z,y) ER? | 1 <z <2}, Uy :={(z,y) e R? |3 <
y<4}). EE8.6 (1) 2fiziX, U, & Uy, 2 R2 DFESTH AL Z L0300, EHES8.5
(3) ZfHZIX, AV R DHELATHS Z LBTD 5,

(6) [1,2] x (3,4) 1 R? OBEATIEZR W,

SO LZERICEDEMRAL TEL, A:=1[1,2] x(3,4),a:=(1,7/2) LB, ac A
TH B, EEDIEE ¢ ITHL T, B(a,g) ¢ A R b= (1-¢/2,7/2) B L,
la—bl=¢/2<e THED6, be Blaje) THHMW, 1—¢/2<1THEH6, bg A DA
LEED (YaeA) (3> 0) Blae) C A IR 700 T, A ZBEATIER,

(7) [1,2] x [3,4] ¥ R? OBEATIE R,
AR & AR ICEE T & 2,

(8) {(z,y) eR? |5 <a?+y?> <6} 13 R? DFEATD %,
={(z,y) eR?* |5 <2 +1y? <6}, [ R? =R, f(z,y) = :U2—|—y2 ((z,y) € R?), a =5,
bi=6tBE, A={(z,y) eR? |a < f(x,y) <b}. flz,y) 228 x,y @%f—f‘%&%lﬁ
ATHZ6, f: R - RIGEHHETH 2, DRI miﬂsew) A 13 R* DFHEAT
b5,

(9) (0,00) x (0,00) ¥ R? DFEATH %,

A = (0,00) x (0,00), fi: R? = R, fi(z,y) ==z, fo: R? = R, folz,y) ==y, Uy =
{(z,y) € R?| filz,y) > 0}, Uz := {(2,y) € R? | fo(z,y) > 0} EBL &, (filzy) b
folw,y) 2EE v,y DFERBLEATH 206, f1: RZ>R b fr: R? 5 R bk
BCeHaDT)U, & U, 13 EES.6 (1) kb, R2 OBEATHSZ, ZLTA=UNU,
ThHhoHDL, FE85(3) LD, AlFR2DFAEATH 5,

(10) {(z,y) e R? | 2° <y <2’} X R? DRIEGTIEZ L,

(MEGE) A = {(x,y) e R? | 2 <y < 2%}, a:=(0,0) £EL, a € A TH5HD, {EEDIE
B elcNLT, Blaje) ¢ A THBH I EDRE S,
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(11) R2\ {(0,0)} 1* R?* DBAEATH 2,

A=TR*\{(0,0)}, [: R? >R, f(z,y) =22 +y* £ &, flz,y) 1F2L8 z, y DFER
BEHEATH 206, [ R - R BdEHREAKTHD . A= {(v,y) e R?| f(z,y) >0} T
H5r6, EE8.6 (1) L. AIXIR DHKEETHS, m

B 90. (MEfirh, fHEIC L UREHZTH 0T, T ZIihiAt, DN D WL, )
ERIR->TEZH I LT 5, QBHEATRV LI,

(a € Q)(Ve > 0)B(a;e) ¢
DD NED T LD, T
(3a € Q)(Ve > 0)B(ase) N Q° £

EHEETH D, a &£ LTIE, Q OHEFUTET 2 HE2ENTR, BERADMCH 20 IFFEH L 74
(TCHRVWOTHETH A I,

EELEE, TQER"DHEATH 2D T, FIEATIE RV, LimL 2 ARV ED, R ()
DEHIz, PHEGDL OHEGTH 2EEVHIET DT, ZNRE T TIRAEWTH S, 7721
SIS OWTERE, TR IGEFETH 2006, R* OFTEATHES» OPHEATH S D
DIF, BEF R EEEAD RS, WA TRZEMTHEELTHRWLETES QR O
FHEAGTHIUE, ZNEHES TRV, 3ETHS, »

R 91. 7= )| A = w ]
v Lreopgs] = H 3 ] = W) |m
R 92.

(1) °=R" TH Y, R" i3 R" DREEATH 255, 013 R OHEETH 5,
R = TH Y. 01 R OWEATH 55, R 13 R" OBIEATH 5,

(2) Uy 3T RT R OPHEATH S LT 5,

(07) e

AEA

(U 1 R DBEATH 2026, Uy (US) BR" OBIEATH S, WRIC [ Uy IZR"
AEA
DHEAETH 5,

(3) F £ B, R OPEATH D LRET 2L, FP & Y 13 R OBEATH D5,
(FNF) =FEUFS 3 R OBIEATH 2, WA FNF, X R OEATHS, =
fRE 93.

(1) [fRR%Z flz) =2 TEDZ L fITEKTDH S (f(z) =2 13 2 DEZHATH 225),
WZI [, f]={zeR|a< flz) <p} IEFR DHAELETDH %,

(2) R" DPHBRREIF, DD a R, r>0ICNLTB={zeR"||r—a|<r} ERINIEHL
DZEEV), fFRoR%Z fla)=|z—a’= (21 —a)? + -+ (zn —an)?, =12 &
EDDE, fIREETHD, B={xcR"| f(z)<p}. WZIZ Bl R OFAEATH %,
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3) f% (2 LR EIICED, f:=0 £H L,

{a} ={z eR"| f(z) < B}
THH6, {a} Z R ODPFHELATH S, =

MR 94. (ZOEIIM W, )
(1) 013 R" DA TH 5, THIIFEHIFEATH 5,
(2) R" I3 R" ODPHEATH %, ZHUIEEHIHAATH %,

(3) {(0,0)} T R" DEAEATH S, 1KLL R L2EEDX R OHELGTH S Z LIE, 93 T
AL A TH B,

(4) {(0,0),(1, 1)} ={(0,0)}U{(1,1)} T, 125 R2HELER R DEEGTHLI L L, 2
DD R DFESGOREAIIR OBEATHZ 2 L2 6EIN D,

(5) (1,2) x (3,4) 1& R* OBEATIZ A,
(6) [1,2] x (3,4) 1 R™ OFAEATIEZ L,
(7) [1,2] x [3,4] 13 R* DFHEATH %,
[1,2] x [3,4] = {(z,y) eR* |1 <2 <2A3<y <4} =F Nk,

Fl::{xy €R2|1<x<2} Fg::{xy €R2|3<y<4}

ERED, flr,y) =z, 9(x,y) =y l3EdbIz &y DEHATH2056, f & glF R
Lo THEDT, F & Fy 13 R OMEATHZ, wRICZOLETSTH S
[1,2] x [3,4] b R DPHELTH 5,

(8) R* DRLATIE R\,
(9) R? DFAEATIE R,
(10) F:={(z,y) e R? | 23 <y <2?} 13 R? DPHELTH 5,
F=FnNF, F:={vycR|*-y<0}, F:={(zy) cR|y—2*<0}

EREDLD, flo,y) =22 -y, glz,y) =y —22 1FEDICz & y DEHATHE2056, f
£ gl R LGB THLDT, F, & F I R OBHESTH B, W 2122 D@
TTHH F bR OBHELGTH S,

(11) R* OPHEATIE 2V, =

BRE 95.

(1) Fr={zeR"||z|<1} £ET2&E, ZNE R DEAEATIERY, [ F-R % f(z) =
(x € F) "Cﬁéf)% k\ Cﬁ/L IEBBABTH 20 HHETHSH. {x € F| f(z) >0} =F.

(2) (HEfEH)
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ﬁ%ga%ﬁ%%@fb%@@%%éﬁ%%:&%ﬁ?oﬁ:{xewww%>mmm@mA¢®}
ThEhS, ZOMEAT (GRHEEZEELT)

(@) = {z €R" | (Fe > 0)B(x:2) N Q = 0}
= {x €R"| (e > 0)B(z;¢) C QE} :

WA ze (@) EF2E, (Je>0) Ble) c . CokE, Jk B(xg) c () °hz,
%Igg%yEB(;%) ETBHEE,

B <y; g) C B(z;e) c @

THEHH. ye (L waIc () ¥ R DFLLTH 5,

Ml 61 226, F % Q2800 EOMERETILEE,. QOCQCF. F=F ThHodho,
QCF. T&hbbt Q. QZ28LTROMES FItagdEns, ZoMoritzHws L, Q
2 Q Z2EUHEATH IS5, QI Q2E50RNDEHELSTH S, =

BRE 97. {by},oy 13 f(K) DEEP S L2 55ITHD LT D, HneNIINLT, fla,) =0,
Zii72T a, € K DS, {an} ey 13 RY OBHREAES K NOSFITH 2005, i 9.7)
D)=G{)Ic&D. b aec K &, &2 {a,, }ren DIFEL T, kli)m ap, =a. THEZE
hm bnk = hm flany = fla). T%DE {b,} DEBIDI {by, tren 1Z. f(K) DEZFE f(a) ITIL

k—o0

%?%omi9m()(nmib\ﬂK)uRN@ﬁﬁ%%é@%%o-

RE 98.
SEEA  (ERE9.7 &\ 7-FERH)
9 f Ol f(K)={y| (Fr € K)y= f(z)} BPLICHERTHS, THbL

(U eR)(Vz e K) f(x)<U
DR NLDZ 2R, TUDRY Tl EARET % &
(VU eR)(3Fz e K) f(z)>U.

WKENeENIINLTre KD flr)>n &%z DMHET S, 20z 1 DiEAT a,
EBC L,

a, € K, f(a,) >n.
_?LTJ(W®5ﬂ{%}%W%E_Kiﬁﬂﬂ/ﬂﬁbf%%ﬁ%{@J@%‘ﬂ{%J%N
& ae K BHFIEL T, Jim a,, = a. [ OEfEED 5 l}gI;Of(ank) = f(a). FFIZ {f(an,) ey 13
BHRTHDD, FHD ke NIZHWLT flay,,) >ne >k THLH, FEPIEL S, DRI
FK) & BIcERTH 2,

Weierstrass @ ERAR (EEL1.1) 2206, f(K) 3 ER S 28>, 250 (i) (Vo € K)
flz)<S (i) (Ve>0) (3zeK)S—e< f(x) <S.

n=1,2--- LT 5:% LT (i) #Z#HV3% L, a, €K, S—% < flan) < S ZHWi7z§
an DHEST 2, 29 LT K WO {a,} 212 L. K 3RS 7 FTHZD 5. {a,}

B35 {an, trken & a € K FEL T, kli_}rgoank =a. S— nik < flap,) < S THBHDT,
k—o00 ELTS< fla)<S. WA fla)=2S. (i) £, Ve e K IZHLT f(a) > f(x). ®
ZIZ S = f(a) ZRKKETHS, =
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SERADERRR £ T RAMISHEET 208 ) HS TRV, ER S iIcowTid, RicER
THHIZTEBTHFEETI2DT, iEml LT, W) bbb, K NosSl {a,}
T, fla,) = S (n— o0) 27z T HDIF RICE LX) i (ERoE#EZ v iliel) i
N5, KOG MHEPS, {a,} DIETI {an, tren DFAET %, a = kh_}m an, & LT,

S = lim f(z,,) = f(a).

k—o00

BEOFENZ f Oulitlic k5, K BHEGTH L6, ae K THD, RZIT fla) € f(K)
THH., SIF f(K) DERTHS706. fla) 1d f(K) DIRKIETH 2, =

(Hif %2 W 723EH) f(K) 13 R OERALEETH S, EARATH L6, f(K) DLER S 23
ET %, f(K ) icl%ﬁ BTHDIDH, SIE fIK) ITEEND (2 TIfTHZP LB £ £1C
LTxL), S f(K) DEKETH S, =

SERADERE AT E UM O2FEN/AEIBREULT 200 Lz, ERL T KAl
DEWLZDT, IRLTHWETTALDLIITIEARY, FReY—222R a0 MLk Ta
Yo7+ ORI X 2 IZa v o7 by Ew) DiE, HilkICR DT, 2o (HifdZE A
7AEM) DSOS EE T 5, BRI E S ODMEHIC R Z TR 2176, =

BRE 99. [0,0] T R OBEHRHAEATH 205, HIIC X 2T, ¢([a,b]) IF R™ OFFRHEET
H5, m

BRE 100.

(1) K=R, f(z)=tan'z (r €R) €T 2L E, K I R DHLEAT, f: K — R 13EHEHA
BThom, f(K)=(-%,2) 13 R DBEATIE AW,

(2) K=(0,1), flx) =1 (2 €R) £$2LE, KIZRODEREAT, f: K — R (B
THDH, f(K)=(1,00) IF R DERELTIER Y, =

BE 101. g(z,y,z,w) =22 + 2 + 22+ w? ((v,y,2,w) e RY) EEBLE, f b g DLIEARF
BThHsrro, R CHEfETH 5,

S={(z,y,2,w) €R* | g(z,y,z,w) =1} DK LE, g D’ R* THFHTH LI &6, S i3
R* DPHEALTH 5,

R:=1&BE, (y,2,w) €S ETHLEE,

(z,y,z,w)]| =2 +12+2+uw?=1=R

THHID6, |(v,y,2,w)| <R WZAIZ S IFHERTH 5,
PDEXED, SER*OERHAELETHD . f: 5 — R ITHEHTH 205, Weierstrass Die K
EEHIC X 5T, f D S ICBI3RAEPTEET S, »

BRE 102.

(1) f(z,y), g(z,y) B 2EB z, y DEBHBEZHATH 506, f: R? 5 R, g: R? —» R (3
THb,

(2) K 3ERTH5, EBE. R:=1 LB L, (z,y) € K %611,

(z,y)] = Va2 + 12 < Vglz,y) <VI=1=R

¥/ ¢g:R? - R FHEBETHA06, K = {(z,y) e R?| g(x,y) <1} IFR? DFAEAT
b5,
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@)iff@@@%*waoVﬂ%w:<?):<m@”>@%5@e\vNLw:o@

(z,y) = (1/2,0). Hesse 17511

T Ty 20
o= (2 ) (29

T, U (1/2,0) TIEETH 206, f 1 (1/2,0) THREDHIME £(1/2,0) = 1/4 —
1/2+0=—1/4 2%,

K OB OK TD f DKl /MEZ KD K 9, 0K EDR (z,y) 13 (z,y) = (cos b, sinb)
LFHIT DT,

f(z,y) = f(cosf,sinf) = cos?§ — cos @ +2sin?§ = 2 — cos* @ — cos = 2 — (cos O + 1/2)°.

cosf = —1/2 D& E/AAE 9/4, cos =1 D & ZiR/ME 0.

K IR OFHRHALEETH Y, 13 K THFETH 505 Weierstrass DI ANEEHIC K -
T, [ D K FLoRKE, s/MEDBHFET 5,

YK OWNECTRARIEZINS 2 61X, 24U f O R2 B 2WAMETH 505, Ziik
FELEVDOT, fliE K ONRTIFRAMEZING T, BAR 0K FTRAMEZILS, Zh
X 0K EOBRAMEIZHRZDT, 9/4 THB, o= —-1/2,y=+V/1 2% =+%.

23K DN (z,y) TRAMEZILS 72 61X, Z4Ud f @ R?2 IZET 2H/METH % DT,
(z,y) = (1/2,0), f(1/2,0) = —1/4. —7i, f PEHR 0K L TR/MEZIS % 51F, 21
X 0K LOFMEIZRZDT, 0 THD, 0> —1/4 TH5H 6, 0 IFHR/MEICED 2%
W, WRIT (z,y) = (1/2,0) D EE, fldR/ME —-1/4 ZH%, =

fRE 103. (BfE) K = {(z,y) eR? |2 >0Ay>0Az+y <1} TH 5,

(1) EBD (r,y) e K I LT, 0<y<1—a THs26, 2> +¢y>* < 2>+ (1-2)* =
202 =20 +1 <1 (FEL S IEEH), WZICR=1 B L, EED (z,9) € K ITRL T,
((z,y)] < R DIRYH LD, WZIT K 3ARTH 5,

(2) Ki:={(z,y) eR* |2 >0}, Ky := {(z,y) e R* | y > 0}, K3 := {(z,y) e R* |z +y < 1}
BTN HLEABEBOE T D EALAERNTERINTVEIDT, R2DEATH S, K =
KiNKyNKy THBEP6, K13 R2 OHEATH B,

(3) fIFZHEABETH 506, R? THlfiiTH 5, Weierstrass DIRRAMEEBICK D, f D K
BT 2 EKNME & RAMEDSIAET 5 2 L3005,

K ONRCHBEZF>% 61X, 22 TVf=0%,%2%, Vf(n,y) =0 %% (z,y) 28

F L. (R ACRfEZEEL T bIfE—o) (1 3) <. f (1 2) =2 (Hesse FTAIOFS

55 55
AW L, CNDBMETH D DT D, )
K O)ﬁﬁ OK 13, By = {(iL‘,O) ‘ x € [07 1]}7 By = {(an) ’ y € [071]}7 By = {(.’L‘,l —$) ‘
r€[0,1]} 6%5b, IN6DEALETIE, 1 EHBEICRE SN DT, HEECS TR
Witk 2O, By, By, By TORKMIBZNZN, 2,1,2 T, maxf=2 ¥k

. o212 1
B, Bs, Bs TOm/IMEIZZNZ N, g, 5, g SN Igl]l(nf =5
uhﬁél(mﬁﬁéﬁﬁ@u2j%Mmi§-
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BRE 104. (HEfi)
FEZ 105. (YEfH)

BRE 106.

(nf@;:%@fwamy+R%%®5a\f@ﬁ%@%%(ﬁ@%ﬁ@ﬁ@@%%#%%

a>1DEE fl[1,a] THFETH 05 /af dt 1 3FEST 2 (BB 103 12K %), [H
BZ 0<a<1ob f@pzuf@%fﬁaﬁe/ f(ﬁiﬁr¢a i—1Dk
z%/f t)dt =0. WZIEED a >0 IR L T, %*“/f ) dt \ZEET B,

(2) (a) BB 105Kk FIiF CH kT F = f.

) dt T dt dt Ydt
F:cy:/ —:/——i-/ —:F:L'+/ —.

uzé EBE . dt=zdu,t=2,t=ay ICNLT, ZNZN u=1,u=y BN
T 5DT, zyd vy
/ ! /— rdu = —u:F(y).
u

F(zy)=F(x)+ F(y).m

W Z Iz

B HEBOWSIE
1 BB DEGE D

d_x_ 1
dy  dy
dx

A 2 EHD D B,

4 N
T B.1 (FEBOWMSE) U & V I3 R OBEAT, o: U - V 32HH, a € U,
b=p(a), ¢ |& a T, np~ !t 1T b TEMIARETH 5% 513,

(¢™) () = ()"

\(E‘ﬂl@ TR RL, 40 T3S ERT, ) )
R LOEM T R AR DO Z IE L T 523, Eid det¢/(a) #0 V95
DI D LR, RTINS FTRE 72 B D FFAE DN % &\ ) | HEEABER Y H 2 (FE
WICHIE ), Z2UI 2 OFHEERPIHORBICHH T2 T ETDH 5,

SEEA WBIBOERICK D,

v (p(@) =2 (xel).
ol aT, ol iE b= f(a) CREDTETH 205, AREBOMIELD,

(07 (O)¢'(a) =1 (I & n KOHLFTH)
PR D WA (¢ (0) = ¢(a) " m
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M pa)=z(@2eR) LTBLE, ¢(z) =
(f 1) —MIC Tf(z) = Az +b %61 f(x
(z) = 1.

I TH5ILERY,
)=A) THH256, plx)=x=Ir+0 LD,

¥1
(L2 o= ¢ | EBLE, pi(r)=a2; (i =1,...,n).
Pn

o0i, 0 |1 (i=})
8.1']‘ (:E) N &’ijl N {

THH06, ¢x)=(0;)=1.m

ROBIT, WBIBOMEZE M-S T (o) ZFHEL TV 235, Mo ZIEHT 212
AT D EMD BMGHIC R 2 0B BH 57259,
5l B.2 (BEAEZEOFEZTROYIETI (ETHEE)) ¢: (0,00) x (0,27) > ( g > >

(5”) - (’”(;059) € R\ {(x,0);z € [0,00)} EHHS2IC CL fhThBh 5 (Fik O

Y rsin 0

WTdH5), BT RETH 5,
, T, X cosf) —rsind
0) = = )
#(r,0) (yr y9> (sin@ rcosf )

WBH B DI X - T, ( 2 ) = o (z,y) DEBIREBUZ

-1

Te Ty —1\/ / 1 Ty Tg

= x‘, = 7”,0 =
(01; 9y> (™) (z,9) = ' (r,0) <yr y@)

-1

_ [cos® —rsind

~ \sinf rcosb

B 1 rcosf +rsinf

" cosf-rcosf — (—rsinf)sing \ —sinf  cosf

cosf sinf
=1 _ sinf cos@ | .
r r
sin @ P cos 6

ry =cost, r,=sinfd, 0,=— o Oy=—

(UTIRPORRR — EHLTLA L) ZOfREZMBEEOMIELZHb T IR TAHA L
Vo r=\22+y? THEDH, r, & r, IZHEWERICES NS,

W Z 1263

12 0 x

0 1

"s = 5 @'+y)ﬂ §Cr+y) 8< +y°) = Nz
0 1 - 0

e e e e -

BZIVIHERZTELE, YarfHORTDOWRTZEEZLS &, LATLROLEERICR->TLEI L
WHEEL X9,
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INHDBZNZEI cosl, sinh ITHFEL W LIIEBITTD 5, 0 OEBEBDFTIETA LEHL v,
HELLDTFRARIC
Y

x

LEPNTLEHS, 2R mmhﬂ?L#EL<&wﬁT%%oK%H\MKJ%ﬁiﬁ
((—m/2,7/2) NDft) ZE%T 2 L LT,

f = tan

tan—! Y (2, y) DY 1 RIBAD 2013 2 TO LD Lo )

X

tan~! % +71 (<0, BHEZ 2L (2,y) DB 2,3 RBAD 213 r i DT LD )

=< tan™! % + 27 ((z,y) D35 4 RIBH D )

g (=022 y>0)
3
Vg (z =052 y<0)

E513TTH S,

Ox r 14 (y/z)?0x \x 1+ (y/x)? 72 x? +y?’

—tan_lg— L 3(%) = 1 1_ d

Oy o L+ (y/z)2oy \a/ 1+ (y/x)? x  a?+y?
THHI DS,

___ Y -t
x 12 +y2’ Y 72 +y2

DET B, P LEETH D (B2 y W ETE ) THUTRODI0 ) 95 29), Tasz
m%m—ffffem%um:auﬁ%m%wgmgo.

5l B.3 (Laplacian DBEEERR (BU)) C? hDBE f: (z,y) — f(z,y) BH 5 L X,
x=rcosh, y=rsinb, g(r6):= f(z,y)

TogREDD, Tihbb,
g(r,0) := f(rcosf,rsinf).
DL =
&f Of %9 109 1%
ox2  Oy:  Or:  ror 12062

DD LD, ETld, GUZEEL T TEMAIZR S Z ETrLT,

6ifg) 7 13 T _ r cos f :rcosé):COS&
Va2 +y?  \/(rcos)? + (rsing)? r
OARBICH -7 TH D, CEEOTRT LT, THNEEZBEEIZIET IS, r=sqrt (x*x+y*y) ;
theta=atan2(y,x); DX I 2T %, theta=atan(y/x); TIET?AA — LWV DIFHFRNE Z DD,
EEOSIDBIHERAD £ 20 1FE T 2w,

CPIAIZ, @ =0,y > 0 DRATH, WHHOERDPS 0, =0 = = E55 T LREBID B,
€ Y

%:—;ﬁig&ﬁéckﬁ\ﬁgﬁﬁ®ﬁwﬁewﬁﬁk\EM@%@@@ﬁ&%K—;ﬁi§@%5:&%
D, Tf: (a,0) — R ANEEET, c € (a,0) BHFTRIBOIWET, lim f'(2) = D THIUL, [ 13 c TEOTHIHE

z—c

T, fl(c)=D.g V) EHZH5,
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IS B Af = fon+ fo DRICH-T, Zh% g L ZOREBEKTRL VDT, BT
DEICFEAZEH L T THAICEZZEZRTHEPEE LY, £3 2,y IZO0VTD1
Bt it AL BE

fx :grrz—{_geex :grcose_.g@Sl?ea
. cos
fy = GgrTy +g€0y = grSIHH + 9o ,
IS
9 _ 0 sinf 0 g_ineg_i_cosﬁg
or  Vor T T a0 oy Wor - o8
DU (Tl d 223, BEMRYETERT)
0 0 sinf 0 sin 0
Joo =5 fo = (00805 - %> (ngOSQ—ge " )
—cos@2 cosf — sin 0 — sin@ﬁ cos O — sin 0
— 8r gr 9o r r 89 gr ge r
= cos 0 (gm« cost) — gersme - ge_szne) _ sinf (gre cosf + f,(—sind) — geesme — gecose>
r r r T r

= Grr cos? 6 — Yro COS TSI + Jee S + Gr S n gg cos 0 sin ‘
r 7'2 r T2

[AlfRIC

20,9 cos @ sin § cos’f  g,cos?0  2gpcosBsinf
Foy = Gor sin2 0 + 9ré 1 9o 4 g L .
r r2 r r2

1 1
fzz + fyy = Grr + ;gr + ﬁg@@-.

C FFTZMEERRE (Lagrange DEREFTIE)

C.1 2ZHDIFE

9 2 BHEABOGEICHHT 3,
N E T ZMERTE T, EREPEARNICIIESETH -7, T L

2 (w)
Wil a 2% f DIl = o 1T f DIFEA, ie Vf(a) = of = 0.
8_y<a)

L0 GHEAR D b . MU T L BT S 5 2, MOk, BN £ o
% St

(18) g9(z,y) =0
DITRDEIEZEZD, bbb g DERES
Ng = {(may) | g(ﬂf,y) = O}

2 f RFIRLTEZ 2, CHIEEE, BIEAICIERSA, XoT, f OB/ (f(a) =0
LRB a DI L) REELTL RS,
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Bl C.1 &t gla,y) =22 +9y>—1=0DFT

fz,y) = a® + 3zy + ¢
DKM, Mz KD K,
BEOAH Sthglr,y)=0% y=+V1—22 & y ITOVTHOLTRAL T, 2 DADEIEK
DWW TORKNRDFEICEEER T 2, 2 TREBDIHTETW 2 2 LiIckn2 7S
D2 (Fk I 2 RIBRB DT, 2 RIERDOI D P IZFEL UL, s 2 —YIfib %

WTRC 2 EBHEETH S, £/, g =0 FHRMGMMT, ZABRKZE> TSI X —F —f1F
TEH06, Zhzeflio T 2B ORKR/IMTEICTEZ L K, ) n

Bl C.2 ¥ R? Nt y =22 Lo ER (0,1) & DHEEOMEZ KD X, Z1k

fla,y) = a2+ (y —1)?
g(z,y) =2>—y
& T B 5T S RfEfTETH 5,
ZOHE. glo,y) =0 1F y=2 LEIT S, 20z fITRALTHIKS
h(z) = f(z,2?) = /22 + )2
DWW TOHHEOMAEIfTEICRETE S, =

BEREECEF DI TR 7 K 9 1T, TXRTDOHERK g(z,y) = 0 S EERE y = o(x) PEMAE
IR E D LIRS 20D T, ED2oDHID X 9 AEEITIE, EHER L BWR) K wD
JThs, 22T, ROEHOHFL LS,

a N
EE C.3 (KO ZBEMREICKT S Lagrange DFREREIE, Lagrange (1788 £F))
O%ZR2OHEA. fEgx QTERINR IEZRD CHDOBIEE LT,

Ng = {(xvy) S Q | g(xvy) = O}

EBWlLEE

Vg#0 on N,
DD ET B, F75E& M gle,y) =0 DT, f i3 (g)GN THMEZIN S & F
% (§72Hb, Je > 0s.t. f(a) =max{f(z) | x € Bla;e) NN, } 7! = min{ f(z) |
r € B(a;e) N Ny})o THDEZ INERSsL

Vf(a) = AVy(a)
le.

of g

7.\ = A5 (a),

of dg

—-(a) = A==(a).
0 0
N ’ ’ /

AR C.4 (1) A DT L % Lagrange DEREFEE (Lagrange multiplier) &9,
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(2) WA DEERR o, 5, REFL N 13, #HAZ TR

/

g9(e, 8) =0
of 9y
% (0.8) =22 (0, )
of _ 9
\ a_y(avﬁ> - Aa_y(&aﬁ)

DIFETHH . T o BERIICK £ 256803%\» GRAEK 3 1, /X 3 ), Zo%maE
S EMAEED R T 2 1T TH B, ZDfik% Lagrange DRERBLUE L WS, Z
QF S

F(SL’,’IJ, )\> = f(I,y) - )\g(I,y)
EBL L
Fy=F,=F,=0 ie VF=0

EFHIT 5, TTTV I (z,y,\) ICBET 5240 (gradient) 2K, OB TERZIBNT

WAEAARHLZ W, m
0
Vy(a) # ( 0 )
dg

;bR ke
L0
%(a) #0 or g—z(a) # 0.

() Gola) 0 OB, BHROERD S K 0 DI

g(r,y) =0 =y = ¢(v)

E oy IZOWTHETT
Jg

X, pla)
Pr) =~ G
% 0,0(2)
dy
%%, 22T
(@) = f(z, o))
S
o) = G (e 0(o) + 5 0 e @)
dg
% (2, pla)
— o pla) + ol | - G
2o, p(a)

hid o THMEE %506 M(a)=0. (o, p(a) = (a,8) =a IZEREL T

of oy ag, .
8ya
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ZITA%

& (a) of )
_ 9y g
)\_g—i(a) ie ay() )\ay() 0
tESE of 5
g
5@ — Ay (@) =0
FEDBE

Vf(a) = AVy(a).
(ii) %(a) £0 DS, G g(r,y) =0 % 2 IZOWTHRIFIE XV, BIZFAKTHZ, =
Bl C.5 LoEid 2 ZHBEIBUCEET 2 b D720, n ZHEIBIC ML L T, GEHE X,

IBEDKEDEFMBERIR ¢ = fla) LT, f OV -2y L. = {(z,y) € Q|
flz,y)=c} 2EZ 5, &t

A eR st. Vf(a) =AVg(a)

={(z,y) | g(z,y) =0} & L. DMZT B L2ERT S (Vf(a) ¥ Lo DIEFET L,
)13 N, DEFRERTZ PAVEDPS), TI9%5ZEIFRDEHICEZATHLNRTE S,
M o(z,y) 8 Ny 1> T, a= (o, 8) 2208IC £ &L g(z,y) =g(a,3) =0 TH B9 5

0= gla,y) - gla, B) = (wa), <y - g)) .

[l a=(a,8) THWEZELZ DT, (z,y) € Ny B’ (o, B) ITEVEE, f(z,y) 1F f(a, B) ITFE
WIGEWEEZ6ND, W2

0= f(z,y) — fla,8) = (Vf(a), (y B C“)).

2T f OFFEM L, & Ny 3L w2, o

C.2 n XY, d BOHNREDEE
D 0 ZHBIHCT, FIRIGAE D BB IR L 2 e GEikE T) B TE 29,
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4 N
EIHE C.6 (Lagrange OXREFRHE, n EHTHIHIFRG « BDIBE) Q 2 R OHEA.
Q=R Z CHRDBIBL, d % 1<d<n 725 HRE

[
g= : - — R?
gd

%z CHitkOBIE T

rankg'(z) =d (Vr € Q)
Zhi7zdHD, a€ Q Tgla)=0, fI3FHF g=0DFTa THfEZELE, ET5L
A1
I = : € R? s.t.

Ad

d
(19) Vf(a) = ijvgj(a), F(bBAA) gla)=0.
N -~ Y,

EE C.7T RiRD )
F(z,X) = f(x) = > Ngi()
j=1

Eu e, HERIE (19) FREFEIICE S:
OF

a_x,l(CL?)‘):O (Z:].,"',’I’L)
OF .
a_)\j<a7 A) 0 (j - 17 7d)

(Z3UE, F DT XRTOEBIZDOWTD gradient 280 EFHIF A Z LICHE, )m

C.3 $lzE

Lagrange DAREREILEDHIZ D1 EH T 5, T NS ERIHL 2% (BREETHE
D3 %) METH 5,

BIRE C.1 X ax + by +c =0 ((a,b) € R?\ {0}, c € R) TEINZFHNOHFRE L &
T %, K (z,y) DVER L E2EI 2D, B f(r,y) = 2° + y* DR/MEZRD X,

BBE (RO2bDFHALER L &EOEHOFITICKR? 2 L1E (EBNICT ) 9057259
D6, Wik W S TH TR %) FETH 523, Lagrange DAREREIETRDOTH S, )

1. RIMEDFET S EDIERA (ZDOMEDEE X, KIBNARE®RN D5 DT THL D
THHID, ZITROELHLHIDT, EBLALHEEI R0, AT 2EETUTIIR
T, RIRSCHTRZFETH S, ) L LD (2, y0) Z—2MWD (FET 22 LIZHMH), IE
BR%Z R =zl+y TED, D:={(z,y) eR? |2 +y* < R*} L EL, L %

L=LNR*=LNn(DuUD"=(LNnD)u(LND"
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EfRET AL, LNDIF R DETHEVWARAMEGTH 206, B f 13 LN D IB Tk
IME m = f(o,8) 2852, £2AT(,8) €D THE5, m= f(o,B) =a’+ 52 < R —
Ji. LNDY 2B WTIE, flo,y) =22+ 2> R2THZ05, m i3 f O L 2ERICET 3500
HTHB I ENTHh 3B,

2. E—DRMEIXRIMETH S  HIB CTIR/AMEDAAES 5 2 D35> 7h, R/MEIZHGE T
HHD5, b LOLMED—D L2 I L2 tu, 2N R/IMETH 5,

3. f DERHBAHEREZRDD Bi% g: R2 >R % g(z,y) :=ar + by +c TERT 5 &,

vmaw=<z>%a

L7e3> T, & g(x,y) =0 DT TO f O % (b LIAEET 5% 513) Lagrange DARE
LR E D, RERERLZ N LB L, HERKIT,

0= fm(xay) - Agw(‘xay)?
0= fy(z,y) = Agy(z, 1),

0=g(x,y).
2
0=2x— Aa,
0 =2y — Ab,
0O=ax+by+c
ER B 5, iRk
Ne__ 2 ___6 b
ey T T ere VT ey

72—k Tch b,

Z D & 912 Lagrange DARERLEIE TR D & N7z SBMERTH 50089 2 ld, — BRI T
CIFTD 520Dy, ZOEAIFRIBOE @ 6. JILUIMBESTH D, I 6123/ il
RO EDTD BT, Thbb

(z,y) = —ac —be
Y= a2 + b2’ a? + b2

DEZE, [ IFmAME

F —ac —bc '\ 2
a?+b2a2+02) a2+ b2

25, =
. B " lazo 4+ byo +c| _
B C.8 E ar +by+c=0 ((a,b) # (0,0)) &5 (zo,y0) & DEHEIZ, VI TH

5 Z Lz,

. b d
B C.9 Vi ax+by+cz+d = 0((a,b,c) # (0,0,0)) &5 (w0, yo, 20) & DEEREIE. a0 + byo + cz0 + d|

VaZ+b02+ 2
ThHDHIEERYE,

2

2
w%cz1ﬁﬁﬁ%+%:1@Jmmymﬁmﬁgmamﬁm@@m%Eaﬁaoﬁ@w)
PR E 2B EED, BB fr,y) = o +y DREAME, fME% KD k.

67 MM ICAEL . C ORI, (b LEET 3% 512) BAREETH 3. T OMED T
CRIEE—AZT VD, 51, - OWRICL -0 BHEIATH 2,
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BE NLXIPIICEZ % L ERIZHEC, Lagrange OARERBIEZ R L 2o FEE
I ZORED 3 KT Z IARRBRICH L7222 £ 235 % (B TFhHiZzEbA RO T, I ind
B E 0 O, HEORS L),
F9 B XERHAEGTH 26, #FEE f 12 B ECRKME, sAMEZ RO 2 &30
%5, £
2 g2

g(z,y) ::¥+b_2_1

2z /a*
Vy(z,y) = ( 201 )

THY., glr,y) =0 27 TEED (z,y) XL T

I SEQRAN

Vyg(z,y) #0

THLIEDTP D, WAICEM g(z,y) =0 O FTORE f OfRfE X, Lagrange DAE R
BikoRE 5, AR

0= fx(xay) - )\gx(xay)7
0= fy(ﬂf,y) - Agy(:U,y)a
0=g(z,y)
Z g
2x
0 - 1 - )\ﬁ’
2y
O - 1 - )\ﬁ,
IZ y2
0=5+% -1
THD,

a? 2 Var+ b2
Var+b2" a2+ 2

@%M=i< )(@%W@.

2 2
f(iw;+mi¢£+m):iﬁﬁrﬁ(@%ﬁ@y

[ DKM, B/MEZFFD 2 L IEBEICa > Tw a6, SN2 DR RME, /M Al
BV, Thbb, (v,y) = (a®/Va+02,0?/Va> +12) D& ZRKME Va2 + b2, (z,y) =
(—a?/Va? + b2, —b*/\/a? +b?) D& ZRAME —Va? + b2 m

2

ﬁCJOﬂaw:m+%g@w;;%—f—LA@:«%weRﬂﬂaw20}a&a
(1) N, OBEZ T,

(2) N, Eori (2v2,1) ieB 1 2o R % RO X,

(3) Lagrange DAEREIEICL D N, L TD f OMEDBEH%Z T XTRD X,

(4) N, BT f DiEDOHaHZ Ko X,
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M C.11 (RAEIEHIERTREAIND) R® OHEAS Q TERI N C #BI8g: O - R
D3, Vg(z,y,2) #0 ((v,y,2) € Q) Zifi7e$T LT 5, £7 Pla,b,c) T REHNDERET S,
DEE N, :={(x,y,2) € (v,y,2) € Q| g(z,y,2) =0} (ZHAI & % 505 N, LD Q(x0, o, 20)
T, P oo OlBERR/NE R 2D DBFEET 275613, ZHUE P 55 N, ICT A L7EHD
BTH B I LRI,

(FR £ oA TREEH=FEHORI ) IRV O LZ2A->TWwB LRI,
E ISR T X ) RIBT () —MIC) D ZE, GEHOHERS, Ew) 2 LThHhs, HL
wi&%%ﬁﬁfﬂﬂ5i5ﬁﬁ\F@z@m—m%—bﬁw%jﬁ\@ﬁ&ﬁfﬁbVM%wm%)
EATEVI ZET, o TAHRZETIKEHRTH S, )m

B C.12 (BINFHEMEEF) n 2EEOHARK LT 5, n HOEEDIER 21, 29, ..., 2,

R LT, AR
T1+To+ -+ 2Ty

n

DXL | SFEFDRALT B 71T

> Yr1To ... 2,

L1 =2T2 = "= Tp

DHEAITTH 5 T &2 (M1 > ),

GEE  ZUdMBIBOWE Z AV CEEH T 2 ODEHTH %3, Lagrange DAEFHIEIC
EoTREHT 22 L bR, ) m

M C.13 (RIRTFIDOMAL) AT 7 v 7 DA LREFE [17) IZH-> T 5RO (5-17)
D (a) 2T, (B, BEEMEZFRELSHAOR E L TR o THEEIER I LS DY, C
CCIEREAMEEER R P2 T EORKMEMEOMRE LTRE I V) T LETH S,
WbH W 5 Rayleigh DJFFDILME L 72 5 FH, )

- ™
T:R" — R™ 2RI, A = () % T O E T2 (ay = a;0).

(a) f(z) = (Tx,z) = Zaijxixj WAL, Dipf(z) = QZakjmj Thsrllzmy, Sl=
=1

=
{zr eR™|z| =1} LTD f OERKNEZEZEZHZLICLD, Te=X x L% e S
BLUINERDPHET S I L2RE,

(b) SOz WL, V={reR"|(z,y) =0} LELE, T(V)CVEBIOT: V5V
DI TH 5 Z L 2Rt

\@)T@Eﬁ&ﬁr»@%ﬁaRﬂ@%@ﬁﬁ@ﬁ%:a%a@. )

(b), (c) 3% DBIBRED T F A FIZH O TH 2D THREEAS 2 L5, BHT (b), (c)
ZIENTHRI a2 Tt AD 7012 MR DERICOWTIE, PR DE (4-11) T
EEINTV?,

T %2V EOWE, [V -V ZBEEHELET S, 2,y € VITHLT T(z, f(y)) =
T(f(z),y) BEDDEE, f2 TICHEHTLIRMEBRESE ). v, -+, 0, BT IZET 3
IERHENS (IEHERHERD Z L), ZOHEEICET 2 f D115 A = (a;;) PSR (T 7%
Db a;=a;) THHIE=2RE,
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D [EBRE#TERZREZAS

RV S, BIEMWICEELT 208 —>D0Fch s, NZIFHALTHLS,. BEEK
EMEIZ, WETHLESDED, 2 25D

F(z,y) =0
Z1ODOEH(ZZTy £T5)1I220T

y = p(x)

DEHWEL DDEBTH Y, Z2D7DIZ—FHHELIRED
oF
det a—y(a, b) £ 0

TH5%, 2FD, bOFECHRIIE) &

55150

detg—Z(a,b) £0 %51, Flr,y) =01F y= o) LET 3,

INERDBE, (a,b) >TERBALEL)?2 o o TR ALESLI? THETZ, LigEH 0
)T ED? EBMDNENTRS () ThVLEWLITRWY), HlZIE, £7 (a,0) IOV THLE
ERTIEICLED. Flr,y) =02 T24KT) @722 L3 MRICIEDLRLS T, HEHLT
WERDEL LT THRITAZEL o0 L2HIFFTE Ry, ZOHHL TV ED (a,b) £ )
LR, ZNE F(r,y) =0 D EICHE, Z2ZTRDLIICT 2,
£ 2 3B

F(a,b) =0, deta—F(a,b) #£0 72513, F(r,y) =0 &, (a,b) DB 2iHETy = p(x) L

dy
%,

© EWVIDIF, BT, ZOFEEZTRLCOIOPKHEREZA, tWwIHiEbLEL, %
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