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EWSMEEFESoTASD., ZOLE, ZTho 200 (0.1) BXU(0.2) DEKITEALS Z LIC
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B P(z,y) DL D] EFE>2TVWADIZNL, @@ (0.2) 1% Tz e X ICHERLRDD yeY MF
LT, Dz e X TN UTHEP(z,y) KDL D] EFE->TW5. Thbb, i (0.1) I
B2 yld—MICiE s K FELTEY 2 22 NEy B ZNITRUTEDL DI L, M (0.2)
BBy d o ICHERTHS. TP A, @ (0.2) PETHNIXGE (0.1) BETHH I &N
BHBD, T OHIE—MITIEKR D L7z AR,

—HleX T L5 BEX BLVY 2ARBEKROEAN &L, #E P(r,y) 2o <y &3 5.
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BB Dbk~ 7B %Ob‘®ﬁ$ﬁﬁﬁﬁib§ﬁif%é’K%ﬁﬁi‘%f‘: L, Thziifne
ULTHERZEMAL TV, ZNS5DRHRE L2mED I &%, ZTOHERIZH T 2 RE LIEL.
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HOMEESHELWRE I DERHEPDLENE WTRWIRT, F57%45 & HOBEMOamEE H»
THMHZEE2 2221225, ZOX5I12UT, X 0RIERN - WEMZaEE2 M E Uitz 5
ABHDTHDHN, HHIREZTOHRELZGITAE, EOUEVHTECHHTIZEESLEZLW
WORRRSHRL D LI RGEIZETH->TLES. TIT, TO LD RIFEN - HEiE 7 dy
BETHLEHRELTLESIDTHS. ZDLDIZ, HTHS LIRESINZEINETH 5.
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DrcXIZHLTQ@) IXE] &\WD Z2iFR\, T4hbd TBTLD Q) IFETIHARWL] &\
IWAEETH D, TIHLT, -(Ar € X Q) 1%, [Q(x) BWEL KL v c X DMFETE] T
LBV, Thbb [CARBAIZD Q(z) BEL RSB LW EEETH 5.

MRS ICEN WS B, 2l (Vo e X Qx)) DBREZ2EE (Vo € X ~Q(z)) L7z
D, FAEME Gz € X Q(z) DEEAEMAEE v € X ~Q(x) 1L TBH, TN5IFHD
Thbd. AEELDL, VIFIIZEDYD, JEVIZEDS, LRATEL LW,
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1.1 EHOEHME

SR A ? ERECIE, ER Ik

o AELEE X OB (RER L 72\ ERR/NE) OFARK
o B EDKITHIET 55K

VS5 THAD. TNEFEINTHENZNDOTHSA, MELHGREEHLEIS T AL
DR BRBRERETHDLZ DN DE. ZZT, ERERD3I ODONMEN-TEELERDILE LT
EERTD.

EH DN
(1) KRB (PUHIEHR)
(2) IO (CR/NERR)
(3) ek EE

ZZT, (1) IIMB LORICET 2 HANZMEE 25BN ETH Y, REFOHEEZ VN
ﬁfRiﬁf%éJt;iitﬂfﬁé.()iT%ﬁF%Téﬁ$%&ﬁ Ba LA TH
5. N5 2 DDORHOFMIEAE A LIZBWTHEN

XC, ﬁ@ﬁé%@%AQ%i#ﬁ%@ﬂ@t%%@ﬂ@%ﬁ#?@f@éﬁ,QtRﬁm
ERNZE D1, RPVEFBEAFHZIE~Z3TOICHLT, QI WI e Thsd. Z 0k
PEAFEIE, ERIICIZEEUIBIEMR LIRS AHLTWBE I L 2R L TH Y, B¥ETIRIE
WIZEERGE ZH>TWS, ZONHEEZRRSE7-HI1Z, ¥OPDOEEE2EHEL LS. UFTIE
EARIBRBOAHLIEFDABE 2L TWE LT 5.

F 11 AZ2ETHRVROMHELELEL, beR 2T 5.

(1) EEDac AITNUTa<bDBHEOVLIDEE, b ADERE WS,
(2) EEDac ATHLTOLSaDEODLEE, b ADTREWVS.
(3) ADERMPGFHETRLE, AIFLICAERL V.

(4) ADTRAMWEETZHLE, AFTICERE LS.

(5) ADLIZERPONIIERTHZLE, AFEREVS.

Bl1.1 A= (0,1 DA, 0L FDIANTOEHZ (0,1] D FRTH Y, 1A EDOTRTDOFEKIZ
(0,1 D ERTHB. DRI, (0,1] FFTAER»D LIZERTHY, TNDZ (0,1] AR TH 5.

Bl 1.2 A=NODOEE, 1UTOITRTOERIINOTFRTHY, NIFFNCERTHS. 7=,
N B ERIZERTHRWZ 2L, BREWIZIZBEE S TH D0, TR EGMHE A S I EEH
TEHIENTES (FH1.20iFHZSEE L) .
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EFE 1.2 A2ZTEVROEHELGLL, acRET 5.

(1) «lFADERTHOPDAILETELE, a2 ADRATEIFV o =max A L #HL.
(2) alFADTFRTHONPDAIETLE, a2 ADRNTEMF a=mind £EL.

Bl 1.3 A= (0,1]DHE, maxA=1TdHY min A IFFELEV. A=NOHAE, mind=1T
H D max A IZFEEL R,

ZDHMSE DB EDIZ, max A min A WXEICEET S EIEES .
£ 1.3 AZETHRVWROEPHNELS LT S.

(1) AD ERL2HROESIZHR/NTaPFETEILEE, aZ ADERE VW a=sup A &FEL.
(2) ADFHRLRDESIZHRRITaPMFETEILEE, a2 ADTREVWW a=inf A &EL.
(3) AP EIZERTRVWEE, supAd =400 & &L
(4) ADPFTIZAERTHRVEE, infA= -0 &FEL.

Bl 1.4 A= (0,1 DHE, ADLEREEDES =[1,00) BLU ADTFTRABEKDES = (—o0,0)]
THoHh5, sup(0,1] =1 BXTinf(0,1] =0. A=NODEAE, AFEIZERTHRS ADTHRE
KDOEEG = (—00,1] THEH9 5, supN =+oo LV inf N = 1.

PAEDHEMRD T, EHOEGIENEE 2B R E S,

ERMEAE AZZETROVROBAEEL TS, AV LITERRSIE, ADLERsupAd (RIZ
BWT) BIET .

Z 2T ERZAWTHEGERB 2B R7ZH, ERORDDIZFEZAWT, TADXTITERR
6&,A@T@hﬂAﬁ(RKBVT)%?ﬁE?%Jtb5ﬁ%%ﬁﬁ%@@ﬂﬁ%bf%i

LT hbh, IS 200MmEILEETH S (FOEMBD T SE) TeHRINS.

;®$%@A@;b +oo ZHEE UTHAT D0, EEDOETRVWR OWNES AT L
T, spABIVinf A BIBTHEETEI NN

B 1.1 UFORDOEHIES AIZHLUT, supA,inf A,max A, min A % ZNZ kKD K.

(1) A:{xEQ|x>0,x2§2}
(2) A={(=1)"; — 5 [n,meN}
(3) A= {tan(iz2 30 )|nEN}

Bl 1.2 BTRVWROHDES AT LUT, ATt max A DPFHET S5 supA = max A
KON H, BN min A WEET 572 61X inf A = min A 23K D 2D Z & Z3EHHE XK.

EIE 1.1 AZZETCHRVWROHEDPESEEL, acRET 5.

(1) a=supA &227=DDBEAFRIIIRD 27M4PEDIOILETHS.
i) FEDac Al LTa<a
(i) B<a%zl7z3EEDOBLeRIINLTB<atldac ANVFHET D
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(2) a=infAeu27dDBETDRMFIRD 2FMEDPROEDILTH D,
(i) EEDac AN LTa<a
(i) a<BzllzdEEDLeRIINLTa< B Lindac ADFIET S

B (1) 25T, () IXaBPADERTHELWIEMTHS. £72,[B<ab’ndac ADVTF
T2 CVIFRMEBRAD ERTIIRVWE WS ZETHEHS (RE0.1 22T L), (i)
Fa KON BREBIFRLUTAD ERICIERSRVEVWIFRMTHS. LizhioT, Zhs 25
HiZa P ADRND ERTHEZLERRTED, a=supA L RE-ODOBELNEMLLD.
(2) b FAMAREBERIZL > TRENS. GEK)

ZOFEHIID (1) BLO(2) BT B5M () 1X, ThEh

(1) (i) EFROFEHeIZH L TCa—ec<adldac ADVFETS

(2) (i) EROEH eIz LTCa<atedndac ADVFHETD
CHETHD Z LIZFERL LS. BH1LIFZIO (i) O THbON I GHEDH 5.

1.3 A BZZETHEVWROEFRBHDEATAC BT TS. ZDLE, inf B<infA <
sup A <sup BWE YLD I & 2 RE.

EHE 1.2 (Archimedes (7IVF AT A) OAH) [FEDIEH a, bIZHUT, a<nb &2 BHRK
n MWFIET 5.

BEEA £9, b=1DHE%ERT. ZOLE, THOFREZMHETTEHVTES LIRDOLIIZA5.
Va>0dn e Nst.a<n (1.1)

ZOMENMETHELRELTALD. ZDLE, Z0 (1.1) DEEMELEL D NLDDTH 3D,
REO01ZHNTEZOREMELLFT DL, ROXDITR5.

“(Va>03IneNst.a<n) = Ja>0-(Ine€Nst.a<n)
= Jda>0VneN -(a<n)
= da>0V¥neNn<aqa

ZOBREDOWEIIND ERTHEE 5B ERa B FHETEILE>TED, TP A NV LEIZER
THDHZ DRSS, Z0eE, HEMAEIONODOERa=supNecR BPEFEETS. a—1<a
THhHEPOTEHIL (1) &Y (A=NBEXUB=a—-1&LT3H)2HVE) a-1<nki?
nENDMFEHETS. ZOLE, a<nt+1eNPMESD, ZNEaDXNDOERTHS (Lzho
TERTEDD) ZLIZFETE. TN X (1.1) B2 TERST, b=1DL EDE
HOFERMRI NI,

Wiz, — Db >0DEEERT. EEOERa, bIZHLT, ab ! B ELERTHEH S, Hi
PIZBWTHIHLZZZ 205 ab™! < n ERDZ2ERE 0 DFET . ZOREBEOARFEXDOMIIZ
b>0%2#INEa<nb &b, EHOFEIRES. GEIK)

ZOFEHR S 05 £ 512, ARBEROELE N B EIZERTRWI LD, HEICES T, E
LY/ L S A A L R S

2T, FEHOEGERNEE EREFHWTHRANZA, ZhDAMCE (2 Okl R & [FHE
7)) EHEMEAELAH SN TWS, Bllikd 5 NEfFFk A1 22U THE 2.
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1.2 HIDBR
T, B {a, ) PEB o IZIERT 5 &1k
e n DRV KELRDBIZONT, a, WalZlR0 Rl mod &2 WD

EE, TOEZFBIIEHENVTEO»OHZEB DS Z 22k b, BHIOIUKDEE % HE L 72 2
ETHAS. L, TITEHEARAATAT In DRV KEL] &5 Ta, D lZBRD
BREDL] EVWIREKREFZZTAD L, FHKUIMED>TL2EDDRSERELTED, K
BRMEmEZEAL TV ETR AT THEZ e Nn5b. 22T, BIIOIKEDME R EH %
HZ2 &5, B, RETIERIZH SR WR O BENIZ TR TERFICTHD LT 5.

T 1.4 B {a,)} PEH o ITINERT B 1%, TEOER KL TH2HERB ng BFIEL,
n>ng 2723 EEOERBEn IZHLUT |a, —al <e BERDIDEEEZ VWD, ZOLE, a%2#
H {a,} OIBERIE L N

li_}m ap=a H55WE a, > a(n— )

&L
ZOBEFNDNKDER ZmHil 52 HWTE LIROD L5124 5.
Ve>03dng e NVne N (n>np=la, —a| <e¢)

CDIIBREZBZVERVHINTELY VL IRWTHAEINS, TOEKEZIALTEIS. &
Nk, EARITINSRIER e 2> TETH, TG THAORERBERE ng ZHUE, g
HEMUBEDOTRTD a, iEahs (e 2\0D) MO TEWVATIZWS, &W0WH ZEZ2IBRTNS.
ZDFE T ng lZT—MRIZ e lTHKIFELTED, e 2/NXLT5L, TR LU Tng lTRKELES RITH
R 5720, ng=mng(e) EEVTBL LRI TWVTHAS.

ZITIREE e ZHWTEIOIGEZEHZ LD, TOEZEIMK->T (FhD X, 5 2H0
T) BHIONKZFEin s 2amikld Te ikl HDWVIE Te-N ikl FLEEINTW5.

Bl 1.5 ERAIZ 1% B A 22 fRPR nhﬁ\ngo% = 01X, Archimedes DNH (EH 1.2) K 0 imHHAYIZ k%
WWESZENTES, EBE, FEDe >0 LT (a=1,b=c2L70) TH12ZHVE L
1 < noe 2723 HAB ng WEETBZ R DhE. ZOLE, n>ng 223 {EEOERE n
CHUT, 1<noe <nehHODT, ZOMBEnTHZL0<L <6, ZODZX|L-0/<e
MDD, LEDZ 2T LdHd &,

1
Ve>0§|n0€NVnEN(n2no:>‘n—0‘<5)

ﬁmoﬁo:aﬁaéMk.bkﬁof,gn%:oﬁmoﬁq

Z AN ) Fi7E T 2 A T HOE L\ HREE S A N CAE T A D ? XS A B oA S %
WTHAH. UL, ZOXD7%e-N#wiEZRZHAWEZWEEFIAT 2 O ICHN#EIZ 725 X 5 7
HEEHBD. TOLSREED LB LTEL I =N ENEDDROHITH S
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5l 1.6 le an = o 72 SIXRADL D LD,

. artax+---+ay
lim =«
n—o0 n

i, B {a,} DHF 1P SH n HE CORMAEIMEZ —MIHE § 28500 {a, } DOMERAEIZIX
WETBILZBRTVWSE. HEAIZIE, nZ2KELTRHIIONT, %2 L 2%EE {ar,a2,...,a,}
DL DTN alZEDL DT, TOEEES alZIEOWTLK 3D TH5. BRETOHETIN
UEDIIHZSZ2DIXNETHA 5. LPrLAELRS, eeN#EEFES EUTFOLSI1IZL o220
CUT-itHAE 525 Z N TE 5.

FEEDe > 012 ULT, IRELD HLZERB ng =no(e) EIELT,

lap, —al <e (Vn > ngp) (1.2)
DD RIT, ZDF T ng EHWT
M :=lay —a|+|aa —a| + - + |ap,—1 — ¢

EBIS(ZOMBELZMBZIF e ITEKFELTVWAZ LIZERELELD.) ZDEE, n>ny 2l
723 EEOHRE n 2 LT

a1+a2+-~-+an_a‘_ (a1 —a)+ (ag —a) + -+ (an — )

n n
< \al—al+--'+\an0_1—al+|an0—a|—|—'~+|an—a
- n n
M n—(Mmg—1)e M
M (= (- M
n n n

&%, 22T, Archimedes DAHE (L 1.2) £ M < nie 27T HARE ny DMFHET S, Z
DLE, n>n ZEITHEEOHARE n IZH LT % < an <eMEDILD. £IT, ng = ns(e)
% ng = max{ng,m } LK DEDDE, n>ny Zii7ZTEEOERE n ITH LT

ay+ag+---+ap
n

M

—a|l < —4e<e+e=2
n

BN, ZHIREADXDPKD IDZ L EZRLTWS. GEHHK)

COBRBOARERDEUN e TIERL 22 THEHZ IR ZFHEODADVWARE LGN, 20
MIZDOWT, FEDe > 0128 LT, 50)4%200&:gb%i:@iﬁc:bfiiéﬁéﬁiﬂtng%ng
LBLE (Fabb, n3(e)=no(§5) £92L) n>ng i THEEOERE n 12 LT

artazt - tan | o€
n 2
DO LDZ D5, BBV, (1.2) DRDVIT |a, — o] < § (Yn > ng) &7z 3 HRE no
EWMBHZ e b@EmrbonE, RBIZ:DBESMZ 2T 522, BHOIURKDOEHRIZE T
HAREXNEFEUCOAEFEAZES ZENTES.

FOHHIZB T 2HEEEEZREAFEZHN L THEIPOTHALI L 2MLHRET S, 25952
LIz, EOXUENRED LIS ITFEDLNTWAEDIHEBICHETCEZEZETHAD. ZD XD
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A TTF2EN LU CEERIHHEZMRT I L1E, ZOWAE T TREL INDSBFE2HAT
WS ECTHEREETH . KT, LOEAZNBEOHRE TIHETFHELIELN TV I HEN
FEEIZZ V., ZTORE, EqPNTVWEILEZHERAICTEDOTIERL, AP TWEHEEZEHST
N2 DY S BRI AR 2 MR T 2 KD 1IN & D, D Z K D EVWHERIZED > T 1L,
ZDXSEFEE, LIXUIE T7E%2HD 5] H20WIE MTRZ2HTD ] ERBEIN 5.

Iz, BHIOMRIZETE2HAFEEZBNLLD. TDEHIZ, ¥OrDEEE2EHL TEL.
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TICER) THH WS,

(4) %8& {a1,a0,a3,... } VERTHHLE, {a,} FERTHZ LD,
T 1.3 PRI 28 {a,} ZERTH 5.

FEBR lim a, =a & 58, WIEOEHELD (¢ = 11ZFLT) +oKE AR ny ZAIE

n—oo

lan, —a <1 (Vn >mng) D LD. FNWDZ,
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(2) lim ayb, =ap (: lim a, x lim bn)
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MO DZLIZERLED. —H, IRELVEED e > 012/ LU THORZREAE ng ZHN
X, n>ng 27 IEEOEARBE nIZF LT
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DO D. Fz, {by} BIRFITHZ005, €13 LXOEFINTHEZ L3055, Lizhio
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lanbn, — aff| < eM + |ale = (M + |a|)e
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B 1.5 TH14D (1) BLU (3) ZFEHE &.

1.3 HIHDIEREEE

KD NFEZXASLDFEM| HERTHEATETE Y, BAIOMIREZ B 3 2Bz K Iz D
TERAHMLTWATHAD. 22T, FOHHEGZADT NIXTASIHLDEMH] LITIES.

EE 1.5 (IFEAS>b0EH) B {an}, {bn}, {cn} D’ by < a, < ¢, (VneN) Zii7ZLTHD,

22 lim b, = lim ¢, = a2 51E, lim a, = a DK DD,
n—oo

n—0o0 n—0o0

FERA IRE LD, FED e > 01T L THARELRARE ng ZHAIUE, n>no 27z 3TEEOH
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MDD, THHDAEFERNERE LD,
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UL7=ho T, la, —a| <e (Yn>mng) &80 Jim_a,, = a DES. (RERAFE)

MR EED S, ROTEHZIATAZENTE S, ZOHFHIEME LTHELTE I S.
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8 1.6 5 {an},{bn} P a, <b, (Yn e N) Zili7zLTHOH, 1D le an = a, le b, =0
2ol a<BPEYILD.

1.6 8 1.6 ZiFHE k.
EIE 1.7 E (F7/21FF) CERBZEFEN (F721384) BFNIINESTH 5.

SEER {a,} & LICASURBEHBEINES  $ 5. B {a1,a2,.. } B EZERTH L0 6, #Higlts
HED ER o =sup{ay,ag,...} PHFET L. TDLE,

ap < (Vn € N)

DD ILD., T, fFREDe>0IZHLT, a—e<a THdh5, EH11 (1) &V a—c <ap,
72T HARE ng BWEIET S, DL E, {a,} PWHRFENBIITHEZ Lo

a—e<ap, <ap, (¥Yn>np)

MDD, TH 2DDARERKD |a, —al <e (Vn > ng) BMESN, BH {a,} 1 o IZPHT
525, RERIZUT, FICERGRHHBADEIIBIRT 5 Z LAVRI N s, (GEHIR)
PI17 0<r<1Z5W lim 7" =0.

FEE, 0<r <150t < (VneN) THE06, {r} I FIZA R B EG
ThHsd. ULh->T, €M 1.7 XOMRME o = nli_}n;()r” DTS, v = IZBWVWTn — oo
TN, a=ra. PRIZA1-r)a=0&R50, r£41LDa=0LR0LEARDNDBRES.

HBEWVIE, MOEISITHEHLTE LIV, r =00 L SEFHSLEZDSL, 0<r<1&95. Z0D
CE, > 1 ThBELSr =140 22T hA>08ENS. ZIHTH LD

r"=(1+h)"=14nh+---+h" >nh
LBH, ZOWLOFEE LX< <L 2D, FEASLOEHL D EADRINRES.
1.7 a1 =18&LT apt1 = Va, +2 TEEX S8 {a,} I8 LU TROENIZEZ K.

(1) 551 {a,} 1 BICERSBREINFITH S 2 & &R,
(2) B {a,) OWEEE R & .

Bl 1.8 a,=(1+21)" X0EX B {a,} 1F EITERLEFNG, TN 2RI TH B Z
LERTWI S, THEHLY,

" _zn: n 1 k_ - n! 1
e k n —kzok!(n—k)!nk

B AR -5 ()
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n n n n
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n+1 n+1 n+1 n+1

DO NED Z LITERE TN, a, < aper (Vo € N) DEW, {a,} IXHFAEINTH 2 Z L2309 Hh
5. F7z, (k+1)!>2F (VkeN) &b,

n n—1 n—1
1 1 1 1
W <1 — =2 <2 — =3 N
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Y0 {ap) B ECHRTHS. LihioT {ap) BIORT 5. % OMHE%
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n—o00 n
CELZLIEFBIZEKRTYE > TE /2. Z0%E e ld Napier (RET) XN, HFEIZEWV
THELRBREHZRL-THTH 5.

R TIX BRI Z DMRELHETE 2 X 5 B BHI DA Z R\, TOMREE KD B Z &Iz
Ko TEDEINMNIRT 2 Z L 2 HENPDT W, EIANLEDHILSENNE LT, (RIZZFD
MURAFAET B2 Z e oTWTH) £ OMIPRMED AR FHE T E R WEBFNIIRIIFET 5.
ZD LS BEINDOMRIGFIETEILED 1 DO+ EME2EZTWLDNREM1ITTHSHH, L0
— DI T BUHHEEZ AL LS.
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OIS DEE R WD, KDEMIZE, FED:e > 01U THEEHRE ng BEEL, n,m > ng
Z 72 SAEROBERE n,m IZHUT |a, —am| <e IO IEDEEE NS,

Z @ Cauchy #|DEFE 2wl 52 HWTEHES LIRD L2745,
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T 1.8 HU {an} PRS2 72D DMBEFDFME {a,} 7' Cauchy FITH LI L TH 5.
FERR (R ESAT) 1Lm ap=a 35L&,
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TH25h5, {an} & Cauchy 5 TH 5.

(+72%M) {a,} % Cauchy Fl& 35 &, EM 1.3 DA & & < ARRZRHERIZE D, {a,} 2'E
RThHdZehnnsd. Kz, FAREn 2EEST D T EIZEES {an, ant1, ant2, ...} DEIAR
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EEIS. ZDEE, Iy <l <rpr1 <1 (Vo e N) DD ZOR 6 (1.3 25 L),
{ro} W NICERBEFEDEIITH Y, {1} 1 F EICERLRFENBSITHS. Lizh-T, &
H1.7 X0 ENSIXEFITH 5.

—J, IELD, EEDe > 012 L THAKREBRARE ng 2L ay, — am < & (Y, m > np)
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DEE {ang, Gngt1,---} DERTHEILEZRLTWVWED S,

Tng = SUP{ang, Gng+1,-- -} < am +¢€ S Ty — € < am (Ym > ng)
DO LD, THUE 1y, — e DA {ang, Gng11,---f D FRTHEILERLTVENS,
Tne — € < inf{any, Gngt1,-- -} = lng
s, ol {r,}, {l,} DRFAEEZHND L,
0<rp—1n<rpy—lIln, <e (¥Yn>mny)

LB, Thi lim (rn — 1) =0 DBWHILDZ L ZRLTED, Jim o, = lim 1, nEo N
5. ﬁﬂ{m}%g® i@l<ﬂmgran€N)#%Diofbé@f ué&9%®i@
&0 {a,} BIPURFITH D, ZOMEEI {r,}, {l,} DMEREE 255 Z &350 5. GEHK)

Bl 1.9 #5 {a,} BROMEE LD LT 5. 10 < 0 < 1 &3 n (W B B R 0 DT
L, $RCOERE K LT

|an+2 - an—i—l‘ < e‘an—i-l - an’

MDD TDEE, mﬁjxmmwmﬁ@@,%mwzﬁ@Lsxbmﬁﬂ@@a
B, EOZMAERMAIZHNN

lans1 — an| < 0lay — an_1| < 0*lan_1 — an_of < - < 0" Y ag — ay]
B, ULizhoT, BEOHBRE n,m T LT
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S ’an - an—i—l‘ + ‘an—f—l - an+2’ + -+ ‘an—l—m—l - an+m|
<@+ + 0" ) ag — aq
en—l 1—gm Hn—l
- e <
MDD, Tk D, {an} D Cauchy 12725 Z L IZBHS N TH A H. ZOHlE, BEREMIZIX
BH {a,} DBED &S HDOBIMEA—EDHZE O LN TR Lo TW0WD &, WONEIMMLIZIERL
TLESIELES>TWVWAHEDTH A,

|a2—a1|—>0 (n — o0)

M 1.8 a1 =18&Can1 = (a, + 1) TEX2H5 {a,} 1T/ L TIROMWIZEZ K.

(1) |anto — ant1| < Olaps1 —an] (VneN) &72% 6 €[0,1) PIEAET B2 & &5t
(2) #H {a,} DMRAE % KD .
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ZIZT, &M UTHBBRWMREZREL TWED, SV ed el zEmL0 & 5.
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n—ool  ap n—o0
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Ap—1 Gp—2 Any
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n—oo n!

EBE, r=0DBEREMENTHS. r£0DLE, a, =1 LBLL
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U7edioT, 1.9 XD EADANPRES.
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p
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an+1
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= 1 ) - — —
o T o )

ZZT i| <1THhHB15, EHI1.9 L OVEADRXDIES.
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BHDFHEBIZDOWTHEAUMNTE Z 5

1.7 (1) B {a,} 2 +oo KRHT D L1, AEOEHM > 0126 LTHARERAR
Bng Z DL, n>ny 2729 EEOBRBEn 2L Ta, > M PRI DEZE NS,
:@t%nlll{:oan:+m &L,

(2) BH {an} B —o0 ICSBT B & 1k, (EEEDER M > 0125 U THak 2 72 A np 21K
5L, n>ny BT EBEOHARE nIZRHLUTCa, < —M DEDIDEEERZND., ZDL
& lim a, = —oc0 & &EXL.

n—oo
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B {an} DY +oo IZHERT 2 L OERELZMHEHTTEHNVTES ERDEL IR 5.
VM >03dng e NVn e N (n >nyg = a, > M)
INEDELIZANEZETH BN, Bl {ay} ¥ +oo IZFET L
VM >03dn € Ns.t.a, >M (1.4)

MDD, URURHBS, ZOHIXKD 22V I EIZERL LS. ZogE0mEIx [$51
{an} B EIZERTRW] WS 2 2milEl 5 THE V26D o 0.

M 1.9 (1.4) 23729 D% 400 IZHBL 2V K S 2BF {a,} DHIZEZET L.

Bl 1.12 FEDr> 1128 LT, lim r" = +oo DK D ZD.

n—oo

KB, s=12BEHILT ZEATNIEZGITErND., HDWIE, RO K SIZHEBEIZEEA L
THEW. r>1 &0 r=1+h h>0EFELILHTE, ZHEHID " =(1+hR)">1+nh
G, XT, MFED M > 012 LT, Archimedes DAFE (FEL1.2) & O M < noh £ 725 HR
Bng BWEETS. ZOEE, n>ng 23 EREOHARE n iz LT r" > 14+nh >ngh > M
WK DALE, hmr = 400 DED.

@@ﬁ“@ kRIS 52 THZ 5. r>1&0 {r} BHEEMINESITHS. Z TR
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1<l = iZBWVTn =00 TN, 1<a=ra. FZ, 1-ra=0&k&br#£1&0
a=0DH3D, TNEF1<alZFETE. LEDR>T ik EICERTRY. BRI, [FED
M >0IZHUTr > M ERBERB ng PFET S, TDEE, n>ng Ziz3TLEDHRE
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B 1.10 5051 {a,) %
5L N S
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TEDD. ZOLE, RADPKOLDZ & ZiFHE L.
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(2) li_>m ap = +00
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ﬁkbﬁ/) Fﬁlzﬁﬁﬁfl%ll = [11,7"1] "Ci&)é éf, Eﬁ[ZFEﬁIm:[lm,’l“m] H
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<, AR N> TETEIERT 5 Z Lidiw. L, 25 {ax,} B LT {agn_1}
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2.1 FBAWOBR & EHtEE
R L 1T X D & S BB ? TR
o y=f(z) DT I I7PUNHDHBENO L DRV OFFRIZR > TVWA LD BREK fOZ &
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T—r—00
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22 25 1c0DEE fla) R allRTDZLDOEREZRMAL T ZHOTEHE .

IROEHIE, BAOWIRIZET 52 EAMEZ2BR TS EH 1.4 %2 BEROMEDIG &2 S E
L7z DTHY, EH 1.4 O & XA G TIHIHT 2 Z 2R TE 5. ZTOIEHIEME LT
HBLTBIS

EHE 2.1 lim f(z) = o, 1i_r>n glz)=p 95L&,

(1) lim(f(z) +g(z)) = a+ 8 (=ggﬂ@+£%g@0

(2) lim f(@)g(x) =af (= lim f(z) x lim g(x))

X510z, ga) £0, 3402 T 5L,
f@) _a (_ i&%f(@)
g(x) B lim g(z)

FOBBIZBWTHEs a2 —a+0H2WEr - +oo IZEZXTH K.

M 2.3 lim f(z)=aX6iX, DIEHIPHFIELTO< |z —al < § &7z SAERDFEL 2 12X

Tr—ra

Tlal<|f(@)] <lo|+12%5ILERYE,
RS 2.4 5EF2.1 &AM X,

Wo 72 ABEDOMRAEFZ S N, @RTH -7z & & L FEBRIC U TR O RN O & %% 2L
TOEIIEZBZIENTES.

& 2.3 [2KM, ac I BV f2ITEHRBINBEHRLT .

(1) 2 aTEHTHZ LI, lim f(2) = f(a) BHHLDOLEE WD,
(2) fFPRITEGBTHDILI, fRTIDENaTHERTHDLEE V.
(3) I CEfmBEBekoEs%E C(I) 50k CO(T) L &EL.

fRITERTHEZLOESRZMEGEEEHVTEL LIRD LD T4 5.
VaeIVe>030>0Ve el (Jx—a|l<d=|f(z)— fla) <e)
ZOHE, SIE—MIZ e 2 TR a lZHKFET D LITEREL 5.

Bl 2.1 fla)=2> CEXZBR AR THEHGETH D Z LD -0 ik & B EBENRFIAZ 5 2 T
AEI. FZELD e D@ EZHML CHES -\,
T, FEDac RBLOEED e > 012 LT,

|t —al < §=|2° —a?| <¢ (2.1)
DOV DEDI > 0DPINDE I L2 REIEL\N. £ZT, 2% |v—a| <0 27T EEDHE
HrLLS. ZorZ
F-a? =

| zr —allz +al = |z — al|(z — a) + 24|

< |z —al(|lx — al +2|a]) < d(d + 2|al)
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U7=hoT, §:=Va2+e—|a| (ZHUE6(5+2]al) =cDfiff) 2B LF>0THO D (2.1)
MDD, BBVES = minfl, E} > 0 8B &, 50+ 2lal) < 5(1+2Ja)) < £ & DRI
D (2.1) BED LD,

ZDOBIINSaHB ED1Z, B f D allB I 5EGEEZEHT 2720121, EED e > 012X
UClz—al<d=|f(z)— fla)| <e POV DEIRI>0% 1 DREDFHBFITL V. § DED
HIFEEIZHY, —FHBELXTVWHDEZEIDNIYTHS.

B ZoN-BBPEGTHENE S 0E2T/RE D12, EOFID L S5I20WHEWEEKEDEREIZ
RoTHEPDDDIFIEEICHETHS. £ I TEREIE, @EETHL I ERBITH SN TV SEEK
POHFEUTUTTHNT 2 EMELHOCHRZT 5. ROEH L, #SEttEoE®Rs JOEH
21 DO EBITHRED.

EE 22 [%2KM, ac IBLVfg% [ TERINBEEL TS, fg7a THEHLROIE, f+yg
BIUO fgbEmaTHETHS. 51T, gla) Z0B0IK f/gbFET-a THEFTH S.

EE 24 fEXHETTERINEE, g 2KHJ CERINEZBAKRE TS, f(I)={f(z)|z €
I} CJ MDD EE, fLgldBRAIBETHD LWV, ZDEE, hz):=g(f(x)),zr €l TE
FHBB L E fLgDEMBEE VY, h=go fr&EL.

EHE 2.3 fLglIANURRTHELTE. fRaTHETHD, 2D g fla) THETHNIL,
BB go f B FT-a THETH 5.

FEER [EED e >0 LT, g» fla) THETHE I D6, 55 >0BFHELT
ly — fla)] <d1=|g(y) —g(fla))l <e
MERD LD, RIZ, ZD 6 >0 UT, f2RaTHEKETHELI NS, HDBI>0MNFELT
|z —al <6 =|f(z) = fla)] <&
b, ULEhoT, y=f(z) L LTHIZEOMHEZAWSZ XI2&D
[z —al <6 =[g9(f(z)) —g(f(a))] <e
DPRESD, ThildgofWaTHETHD I LERL TS, (GEHARK)

25 I%2KMH, acl&l, fEZRM I TERZINEZERTaIZBVWTHERETHD LT D, &
o1z, {z,} ZXM I IZBT 55T ILm Tp=a %3 edbH. TDLE, ILm f(zn) = f(a)
M OALD T & &, EHRITH > THEIZEEAYE K.

2.6 [zX[H, acl&l, f2RHEI TERINLEETaIZEWTHEBTH D 5D f(a) >0
itz 35, D&, HBBHEKSVHFIEL [r —a] < § 2T HEED 2z € TITHLT
f@)>0tkdZ %, HMEORERE HW T ICIEHE K.
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2.2 RXE - R/MEOEEEPREIEDEE

O TIREBEROEE LM E TH DA - BUMEDFEL FRUEOEHZHAL LS. &
NOSDOHWEIIIZERTEH > TE/-Z2THEAN, ZITREINSDIEHEEZ S, YH561H
BDT S 7 2N TANTHD TY 0 ATAMETH B DY, TN ITITFDOIENICIZER O
EARBIIZHWS.

EE 25 [ 2FEBORGEL, f2] TEHEINEHL TS,

(1) EBOEAE fU) ={f(x)|z eI} PWERTHZDLE, ThbL |f(x)| <M (Vxel) %
TS EBM > 0DPMFET DL EEB fIIBRTHL L WS. FRIZ, f(I)PE (£EFET)
ERTHDEEBH fIRE (£723F) IKERTHL WD,

(2) FEHOEEG f(I) PEmKRta=max f(I) 25D &, T4hbE f(r) < f(rg) =a (Vz € I)
Zii7zd xg € I AT DL EHEBM fIRKEaZLD LWV,

(3) FEHOES f(I) MBI La=minf(I) 25D E, T4hbE f(z) > f(zo) =a (Vx e l)
Wiz d g € I PMEET LI L EHEM fEIRIMEaZ LD 20D,

T 2.4 FHXH T = [a,b] TEHR S N/EGEK f IZAERTDH 5.
SEEA Z OB O 2 G S 2 W TELS LIRD X 51272 5.
AM >0Vz €1 |f(z)| < M (2.2)
IhzBHEZHWTERL LS. ZomEPRTHL ERET DL, TOEHREME
VM >03z elst. |f(x)]>M (2.3)

DD D., ZITHEEOEHABE ne NEZ N> TEEE, M=n& L TLEOMmE(2.3) ZH0
28, |f(zn)| >nz2lii723 2, e IDFETEIIED NS, a<z,<b(VneN)THINO,
ZDEIIZLTEESHI {x,} BERTHS. L7zA> T, Bolzano-Weierstrass DB (EH
1.10) &9 {z,} BPERT 28I {z,m)} 2B 2. TOMRAHEZ

nlggo l’g,(n) = X0 (2.4)

L&D, agxw(n)gbﬂi}sb\fn%ootj‘ﬂﬂzf, 16 &V a<zg<b TNDX xgel
ThHh5. REXY fIFTITHKETH Y, RiZr THHETHLIDS, (24) XD

m f(zpm) = flxo) oo lm [f(zpm)] = [f(z0)] (2.5)

n—oo n—00

— i, B {0} DI B S | f(@p)] 2 0(n) > 1 = +00 (n — 00) £, BF{|f(2 )}
& oo ICHINT 3%, ZHUE (2.5) KFIETSB. LidtoT, (2.2) B D V3 g 5730,
(RIERAAE)

IR 2.5 (KM - BUMEDEE) FARKM I = [a,b) TEFES N7z BGRE f IXRAES & O
IMEZ & 5.
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SRR EHI24 &0 f(I) = {f(z)|z € I} WETHRVAEREATHS. Lizh-T, EHOEGE
NEEY B a=sup f(I) e RBVEFEET D, ERHOHABMn e NEM-TELLE, a—L1<a
TH505 EROFEOIE5ZATWAEMLL (1) &V a—2L < f(z,) < a & T 2, € I DMF
fE32 (EH11DFHETE, B=a—La=f(z,) THB). KT, ZOXSIZEDES {2}
LT

lim f(z,) =« (2.6)

n—o0
BRD D, S, a < an <b(VneN)THEBS, B {z,} BERTHZ. LENoT,
Bolzano-Weierstrass O H (ZH 1.10) &£V {z, } 13K T DD {250, } 2B D, T DR
flﬁ’:‘;’ li_)m $¢(n) = X L& 5 I ﬁ‘%ﬁlzflﬁﬁf%é Z tﬁ“a xo € I VC&)ZD L/7L:7b§O"C, (2.6) E)
O f oML D
lim f(:c@(n)) =a B J:U‘ lim f(x¢(n)) = f(xo) S.ooa= f(xo)

n—o0 n—oo

Y755, ald fI) DERTH -2 ERTHY, f(z) < a= f(z) (Vo € I) D ILD.
Fubb, fRa CBVWTRA x2S, fARMIZL2Zb a=inf f(I) 2 EABIY
T E DA< AR LTRE NS, GER)

Ihs 200FHIZED & & HGABUIN L TR O LOMETH b, BIOERME % E L7
WE—ITIZER D iz v, BRI, EHEL 251DV TIE, RO K S ICKM T = [0,27] TEHX
NIBEB fEEZD L, fIIERESBMEIL L S50,

HI)—MEERILE, EH500EMEBEBOERE I PHARXETHL I LE2RELTWVWS. Z
NHFAXMETH o720 T2, WSS f PERHRTH->TH, ARTRLSRo7Z D HKME - i
IMEDFAEL 72 o720 § 5. BIZIE, T=(0,1) TEBINAEEM f(o) =L 2ExTHBL
HHoMTHAD.

B 2.7 nZ2HBHRE, ap,a1,...,a0p—1 ZEEHEL TS, ZDLE, RTERIN 2n IRZIEKX
f(x) =2+ agp 12?2 P+ d a1z 4 ao EEUMER & B Z L EFEHAYE L.

EIE 2.6 (MHEMEOEH) PAXME I = [a,b] TERS Nd@mBEE f 2 f(a) # f(b) ZHi72 LT
Wb e E, fla) & f(b) DEDEREDFEE alZH LT f(c) =a &5 c € (a,b) BFIET 5.



2.3. WL ¥ = A 31

a ¢ b T

BERR f(a) < f(b) EIREL &S5 (f(a) > f(b) DEEHRRICIEATEZ 2) . TEOEK o €
(fla), fON)ITH LT A:={zel|f(x)<a} &BLE, ac ALY AFERELGTITRLS, £/2H
OINMIERTHSD. Lo T, FEROEHGMENE LD ERc=sup ADPFET L. T TaEH
11(1) &0, AROHARBRIINLTe— 2 <, <c%iizd 2, € ADFETS. ZDESIT
UCEZ 285 {x,} &inlirgoxn =c &7z 9. £72, 2, € ALV a<2, <bBLS f(z,) < a
ThHhEN, ZZTn—oooTEa<c<bThbbcecl THY, fOHEGEEID

f(e) = lim f(za) < (2.7)

n—o0

b fb)>akbetb TR c<bihd. T, FEOEREn e NITHLT
Y=+ BLL <y, <OTHY, e PNADERTHZ Z LITHERETIE

flyn) Za (vneN) o f(e) = lim f(yn) > a (2.8)

n—oo

b, 27)BLT(28) &0 fle)=aTHY, K ce (a,b) DS, (GEIHL)

Bl 2.2 fZFAXHEI,1] CERINZEHEKTO< f(z) <1 ZHTdDELTE. ZDLE,
HER f(2) =2 3P RLEE 1 OOMES D Z L & PRMEDOEE % FHWTIHL & 5.
FO)=0H20E f(1) =1 DHBEXHSLZ0 S, f(0)A0B KT f(1) 1 EKELTEW.
ZDOLEf0)>0BLU f(1) <1DEOED. 2T Tg(z) = flz) —x &BL L, g FHXM
[0,1] TEHZIN/ZHHEEKTH D g(0) = f(0)>0BLVg(1)=f(1)-1<0&kb. ULh-o
T, HEMEDEMH LD g(x) =0972D0b5 f(z) =z &7z 3 z € (0,1) DMEIET 5.

B 2.8 nZ2HRARE, ap,a1,...,00, ZEEHEL TS, ZDOLE, RTEHEIN/Z 2n+ 1 IRZIHK
flz) =2 a9, 2®" + -+ a1z +ag LT, HRERX f(2) =030 b 1 DDFEMEDS
DI & zAEHE K.

2.3 WALV =AREIY

EETTHATE GBS U THREERS SO=ZMBEELH 5. ST, Zhs BB
DFELEBEINUPEEGEABIIR AL WD Z L FFEREFZAEZ T TH>T, TH6 DEEER
EHRPHGMEDIIZ G2 S o7z, ERa B OEHER 2 12 L Ta® BEHETE DL P,
EAZAFEOKZ W ZAE sine DERIIBEDIZHEEINE D, [LREOEH s 1T/ LTEN
SAETHETAILIIFOMBTIIA. BEAHAZBEL TV DT, FNo0BEKOE
£#DO REIRITNIERSRNDED, BENLREZ2EZET 2L TNIFEREFEI LW, T2
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T, Napier 8z K & § 28 * B L O =M sinz, cosx [ FTRTOEH 2 1T L TEHRS
NTHEY, GRTHS#MEENR O IO 2 e L TiEmz DL I L1275, T

sinz

tanx = (:U;Eg—&—mr,nGZ)

cos
D =M tane EER TN, tanz FEBXM (5 + (n— D71, T+ nm) (R € Z) IZBNT
MBI 2 B Z EDERL 2.2 B S HES.

E#E 2.6 A BEHELGLT 5.

(1) ADEITLac AT LT BDmg(a) E BEMNRLTWSEE, 0% APS BADERE
WWop: A BEEL ZDeE, A2ER o DESRE, B 2EHE WS, £/, A BN
HIZEBOELETHD L E, ADS BADER o 2 RBERED 5 W IXHIZEHE W S.

(2) GBo: A= BMW1IR1BETHS, HEIVEEFTH D L1E, Tay # az = p(ar) # ¢(az)]
TRDE Tpar) = plaz) = a1 = az) Z{f=TEEEVD.

(3) G#p:A— BWREADBBRTHS, HE5VIEEFHTHDILIE, TEDbLe BIZXLT
ola) =b %723 ac AVBIFHETHLEEREND,

(4) B p: A— BHhPEBEFTHLLIE, 2RPOEFNTHELEE2 VD,

(5) Gfp:A— BREEFTHLLE, BOMLEDILDC BIZH LT p(a) =b%if727 A
Dita€ AWELIDEES. ZOb»S a~OXnZEa=p () &EEZ, ol:B—- A
o DEERE WD, B2, TOEEPEATHL LS, TOWEHEHEREHE WD,

Bl 2.3 2B f(x) =22 2FEZ LS.

1) f:R>R&L&ES. FED2z e RIZHLT f(z) >0 THENH, y < 0ITHLTIE
f(x)=y &bz c RIFMFMELE. LD oT, f:R— RIZEHTR.

(2) f:R—=[0,00) 2 L&S. EEDy€[0,00) T LTa:=/yecRBELT23:=—/yeR
EBLE f(r1) = fz) =y MDD, LA >T, f:R—[0,00) IZ2HTH B DL
TIE7Z\.

(3) f:[0,00) = [0,00) & L&D, EREDy € [0,00) ITHLTz:=y €[0,00) B L
flx) =y THY, £l fa) =y &Bdae(0,00)ida =y lBoND. LEIoT,
f1]0,00) = [0,00) IEBHEHTH D, 0B, fOMEEHED f~(y) = /y 1M7L S0,

ZD &S, BHBOIETTIERL ZOMHEBPEHRIBDEWNIZELD, ZOESERE2H TH S 0H
WTHEPNREDL>TL 5.
Bfo: A BOPHEG e B A%2b208E, WADNKOIOZ LITHEEL & 5.
¢ ' (pla)) =a (Va€ A) BLU (7' (b)) =b (Vb€ B)

EF 2.7 fEXMI CEHZINZERETS.

(1) fHBEREM (X721ERD) THhBLiE, EED 20 € [ITHUTIRADHKD iDL &%
W,
1 <my = f(x1) < f22) ( 7 f(og) > f(iﬁz))
(2) fHRFEBEREEM (F72FRD) THE L, FED 2,20 € TIZH UL TIRAPE D ID L

ERAREN
1 <3y = f(z1) < flwg) (F7IE f(z1) > flx2))
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T 2.7 fIZPAXMHE [a,b] CERS N EBRPFEINZEGEBTHH L T5. ZDLE, [
[a,b] = [f(a), f(b)] FRHEHTHY, TOFREB L [f(a), f(b)] — [a,b] BFEETS. ZLT
F1 D F IR BN BRI A B SRS EIHIEIN & IR BRI E A TE KT H B,

BEER BRFHFEIMEL D f a0, b] = [f(a), f(D) PWEFTHEZ I LIFHONTHS. £HEED
a€ (fla), fO)ITHUTHMMEDEHED flc)=a &b c€ (a,b) PFIETS. LIzWoT, f
BB T 0 F DMK F: [f(a), f(B)] = [a,b] BFIET B, 22T
a<z;<x2<b& fla) < f(x1) < fza) < f(b)
a<fy) < f ) <be fla) <y <ya < (D)

WZIZ, e ERBRFAMMERTH .

I L O E RS, yo € (f(a), f(B) &F 5L, flxg) =y Z2ii72F z0 € (a,b) DMFIE
5. EEDe> 01N ULT (BETHNUT e /NS MO ES I LIZED —fRMEEKS Tl
a<zg—e<zog+e<b&MHELTEW) 6:=min{yy— f(zo—¢), f(xo+e)—yo} >0&HBL &,

flao—e)<yo—06 22 flzo+e)>yo+6
zo—e< flyo—0) MO mo+e>fL(yo+0)
L7235 T ly —yo| <0 27 SERD y € [f(a), O IHLT, yo—0<y<wyo+d &P

zo—e< [Ty =) < fTHy) < [Ty +d) <wote o [fTHY) — fTHwo)l <e

T f Dy € (f(a), F(B) ICBWVWTHAETH D Z L ERLTWA. HERKIZLT, y= f(a), f(b)
BTSSR E NS, (REK)

2.7 1281 XM [a,b] 2, BIXE (a,b) ® 2 WIZERIXE [a,b), (a,b] 1T 2T HBRA
FEIRAYE D N D.

Bl 2.4 CHEBEED Napier B e ZJE & T2 HBEEE f(x) = ¢ £BL. [l R THEMLERE
BRI TH O,
lim f(x)=0, lim f(z) = +o0

T—r—00 T——+00
U7z3oTC, EH2.7TX0BE f: R — (0,00) X 2HE TH > TZOWEE f~1:(0,00) = RA
FAEL, fUI3P BB e 2 2 e N0 5. ZOWERE f 1 (z) = logz L E
E (eZEET D) MNEBEHE L ML,

W T AN log x WER I NN, ERD & SITHEAFZIBBEBIT N 5 BfHRA
a® = evloea (a>0,z €R) (2.9)
EEHAEES ZLIT X 0IEHBEK  WERI N, THL2.3 X D IEHEE o OEBIENES.

Bl 2.5 (=MAEEE) Z=AFE cosz,sinz, tanz 1F 27 AR TR XV, LT, %
DEFTIRFEABEZEZLZLIETERVDT, TN6DERBE L OfEISEZ L FD & 512l
L&5.
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ZDEE, cosz \TPEZHFWA, sinz, tanx IIEBHEFEMN 2 EADEHR LD, EH27 LD
TN DWEBMBFAT B, TOWEKE, ThEh

cos ™! x, sin~! x, tan~! z H BT arccos x, arcsinx, arctanx

CESHZARBEVD. Ino W ZAEBOERES SCEIZTO L 51245,

0,7
arcsing : [-1,1] = [-%, 7] (2.10)
)

arctanx : R — (—%,

EHL 2.7 XD, arccosz (358 B 708 BN, arcsin x, arctan o 5% 25 BRI 720 56T A AL
1275, coslaid (cosz)™l = L LIRFAINPTVOTHEREL LS.

ETid, BIZX=MB cose DB EZERT 5 7-DITZDEREE [0, 7] ([ZHIRL722%, Z
D X ENZ IR S 5 /M7 <, [—m, 0] IZHIBR U TR dud BB SR sl = AR ER S 1
5. ZDLEZOH=MEAKOMEEIL [0, 7] TIERL [-7,0] &5, 20O KD =MEAKMHHIC
RAEXEFELIZHD, TN TR W =ZABDEREI NS, Tho D =MEKL
XAlT 572012, (2.10) TEDZH =ABBIIEEEZ LD L0 D.

x
Y = arccos
-1 0 1z
Yy y=sinz Y
1 . T2 e ,
- 'y = arcsinx
—/2 1
i 0 /2 X i 0 1z
””””””” _]. ittt _7['/2
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%y:tanx

y = arctan
T2

—m/2

,,,,,,,,,,,,,,,,,,,,,,,,,,,, —7/2

B 2.9 =M% arcsinz, arccosz, arctanz ZFEZ L E2EDETE. ZOLEDUTOXRE
TR I L.

V3 1 1 1 1 V3
z L5 -5l 2] 0 2 | w2 | 1
arcsin x
arccos T
x V3| -1 —% 0 % 1 V3
arctanx

f2.10 F=MAREBICEL TIRADR Y 2D Z & Z3EHE XK.

(1) cos(arcsinz) = /1 — 22
(2) sin(arccosz) = v1 — 22
(3) cos(arctanz) = ——=
(4)

V1422

™

arcsinx + arccos x = 5

WEMEBOERLY, TNODERETHHLED 2 1T/ LT
cos(arccosx) = x, sin(arcsinz) =z, tan(arctanz) =z

DD NLD. —F, arccos(cosx) B & W arcsin(sin z) IFMEEDFEE 2 12X LT, 7z arctan(tanx)
Ftanz WEZBINTWVAEED 2 TH U TERINTVEA,

arccos(cosz) =z WE D D2DIF 0 <z <7D & EDA
arcsin(sinz) = z DK D LD DIE — I<z<IDLEDA
arctan(tanz) = x DRV LODIE - S <z < DL EDA

THEILITERLES. HIRIE, T <z<rD&ZiTiFarcsin(sing) =7 —a L7425,
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BITE WMok

3.1 WoRHEEEY

ER DRI Z AT R L BB OEE» SO K 5.

T 3.1 [=(a,b) 2K, 2oc IBLVf2 I TEHEINZEHE TS,
(1) f2z) CHOFRETH S LIF, MERE

F(o0) . f(wo + h})b — fxo) _ lim f(x) — f(z0)

= 1i
h—0 T—xQ T — X0

DHEHETDHLEEVD. ZDLE, fl(xg) % f D ao B 2WAFREE VS,

(2) fHRITHAAIETHD LI, fFIP]DER ) CHAFRETHLLEE VS, ZOLE, |
DEmr el fl(a) IS Ed I TERINZER f/ BWEEDH, Zhk fOB@EHKE
WS, ZOEEBITIRO LS IzE,PNZDET S,

ﬁ(x) — %f(l’) — f’(x) — lim f(x + h) — f(x)

dx h—0 h
(3) f OEEAE " = (f) % f O 2MBEAKE VS, KT,
fOu=f f= () (e
X DRI EZ S NBE ) 2 (ZNORFETELE) fOnEEEHE V.

15 TTREME I ME & D B IRVEEITH D, IDFEHL 31 TRENDS £ 510, MATHETHI
HHETH B ENNDSE. LU, TOMIEHHTIIRD LN ITEEL LS. 2hd, B
U, B f(2) = 2| Dr =0 EB I BHTEROTANEHESHTHS 5.

T 3.1 BIXKE I CHEBS N F 2 2o (€ 1) KBWTHEA THERSIE, fidz @BWTil
ThD.

SEER x> D&
oy = LEZIE0 ()4 ) = £00) -0+ £(00) = FGa0)
e d Z e itERETIX K V. GEFR)

ERRD & ENZ AT IR 72 BB 2 BV Z 5.
d d d d

n n—1 x x : :
—X = NI TLEN —€e =€ — SN = COST — COSX = —SInx
dx ( ) dx T dx T dx

BHDONRNAZRTZEIEFHZ LW, BROONXNZREIZGIATAZ L IIZTNS OBEBOERIZE
Bbh->TLBIeROTHETIIRW. (bAA, HBIZEDWEZIFHZE5 25 Z 213 L < 74
W) ZZTIRINSDOARDKOIDI L ZF|OTHRIZEL Z LI2T 5.
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EE 3.2 f, g WFKME I THOATEETHUE, of + By (o, BIZER), fg, flg (g(x) #0) B %
72 I TWIDARETH D IRADK D LD,

(1) (of + Bg)(x) = af' () + By (x) (5 D)
(2) (f9)(z) = f(x)g(z) + f(x)g'(z) (DM i%)
® (1)@= e L) (HEOBAH)

SR (2) 2RO, BEBOESRS XOEE21 XD

flx+h)g(x +hh) — f(x)g(z) _ f(m—i_h})L_f(x)g(x—i-h) + f(z)

— f'(2)g(x) + f(x)g'(x) (h—0)
ZhED (2)A%ES. (1) BEV(3) OFBIZME LTRLTH L. GEBIK)

g(z +h) — g(x)
h

3.1 EH3.20D (1) BLYT(3) ZiEHE £.
Bl 3.1 (1) HEOMBIELD
T . o AV T/ /R T o T . z
%(e sinz) = (%) sinz 4 ®(sinx) = e®(sinz + cosz) = V/2e sm(x—i— 4)
(2) PADWDIELD

d ; d <sinx> (sinz) cosz — sinz(cosx)  cos?x + sinx 1
—tanz = —

dx dx \ cosx cos? z cos? x cos? x

3.2 GEHY - FREROMDE
T 3.3 (AHRBEBOMDIE)  fIXBIXE I THSWEE, ¢ EBIXE J TR, f & gldE
IRATRECTH DT85, ZDLE, MM go fH 7T THOTRETD W IRADEK Y 2.

d

gl (@) = ¢ (@) (@)

FEER o € [ Z{ERICEET 5. yo := f(wo) B E, XM J CEHZI N g1 2IXATE
H 5.

9(y) — 9(vo)
m@%{ Y — Yo W # vo)
g (vo) (y = vo)

DL E, g FHKXM J THAETH D, LED z eI (z# z0) 1T U TIROEZFEXD KD 2D,
o (2)) — gl () _ f(@) - f(xo)

T — X T — o
ZIZT, g1 W TH Y fOUAFRETH DI 6, v = 2o DEEZDAHIIX g1(f(20))f (z0) =

G (f(x0)) f'(x0) ICURT . TNk gofday THAHRETH D, ZDWARED ¢ (f(20)) f (x0)
ThHhsHZ 2 RrLUTWS., GEHRK)

(3.1)
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ZOERBEBOMSEIFEIIESRIIBVWTEH - TWVWA, BREBEIZB T AIFHTIX TS
Bgof DEDSEEIRDLSIZERL

9(f(x)) = g(f(z0)) _ g(f(2)) = g(f(w0)) f(z) = f(xo)

T — xo  f(x) — f(zo) T — xo

x =20 DEE (f(x) = flxg) THBEMO) ZOELIE ¢ (f(x0))f (o) WWNHRT B LFHAL T
WBTHAS. LaLuans, FIAEEREEOESIZ, i a£1ThoTH f(z) = f(w0)
LG ENRHY, TOLEITIF EROATIEEEKREZ B2 BoTLED. ZOLDRHNH%
(S 272012, EOIEHTIEMBINRER ¢ 2BALT (3.1) DX 5 BERKE2IT>72DTH 5.

ZDOEBBEBOMSDOARN 2 ENELMEEZHTLIFLALTRTOAPELVWARZELZ
MTED. LrL, bio b ZIHEMLREHOAKEEE BEMICEG R, ZTOMN 23R IESL
HAIZAZTEADPEEIZZ . RAEZRADLZLIEIKRFTHEN, TOREITERERZDD TR
<, BRI EWAREATE S L5120 &S, ZOAMBEBROMMEIXfHELS e AR X
NBHTHEH, BEANZEFEIZBEVWTEL LARIZIEE>TLEDLRVWE S FRICEEDIT LS.

EH 3.4 (WEEOMDE)  fIIFKE I THAAEETH Y f(y) >0 (Vyel) DBV f/(y) <0
(Vyel)2d5b. ZOrE, fOMBEKR L fU) = IWEFEIEL, 71 fU) THATETHD
IR D LD, 1

(1))

FEER f'(y) >0 (Vyel) L&D, ZoeE, RIHENTDHEHRZT LD fId T THREHFEN
Thd. TNDZ, EH27 X0 F1: f(I) = I BEETS. 3T, x € f(I) REEICE
ELUyo:=f Y ag) &BL. ZOLE, FEDx e f(I) (x#x) RLTy:=flz) &bl
Yy #yo TH VIRV LD,

fN ) = fMwo)  y—
)

d .4 B
%f (z) =

yo 1
— flyo)  L@=f(wo)
)

T — xg fly

T, i@zmbf BT H D5, x—>x0@8§y—>yoff)bj:ﬁ®ﬁil_if,(lyo
. 1 IR 5. 2R F Az THODTRETH 0, T DO REN 7/( 1z )VC&)
t%rbfmé(ﬂ)<0WyeD®t%%$<ﬂﬁkbfmém5(&%%)

N
(4]

LTI, WREE T O ATREME DR & T OB D FHE E FRHZ/T o7, LML, P
SRR T DM FAREMED R I N TWIIE, TOEEBIZRD LS IZLTESBICHEEI NS, H
FERXf(fH2) =2 DMl %E x THA L, AERBEEROMIE (EH3.3) ZH0IE

1 p—1 d . _
f(f (x))%f () =1
D, HADOEREKIHRE .

Bl 3.2 (1) flyy=e?i2&D f:R— (0,00) 2EDB L, flz)=logr BLU f(y) =eY =
fly). »xiZf (f_l(x)) =f(fHz) =2 &b, HEBOWMEL D IRADHES.

d 1
| _ -
o logw = — (x >0)
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(2) fly)=sinyi2&b f:(-3,%) = (-1,1) 2EDB &, fl(z)=arcsing BLV f/(y) =
cosy=+/1—sin®y=/1—(f(y))2 AHLD. TIT, -Z<y<Z &V cosy>0&W
ST EMWZ. DRI F(fHx) =V1—22 270, HEEOMAIEL D IRADRES.

%arcsina: = \/11_7 (lx| < 1)

(3) fly) =cosy &V f:(0,7) = (=1,1) 2ZED DL, fl(x)=arccosz BLU f(y) =
—siny = —y/1 —cos?2y = —\/1— (f(y))2 DD, ZIZT, 0<y<m &b siny >0
WS Z RV, WX fI(fHx) = V1 —22 2R, WEBOMSEL D IRAHR
>,

1
— arccos T = —

dx V1 — 72

i 3.2 %arctanx:ﬁ AT ERE.

Bl 3.3 FEBEBOERN (2.9) B LOCEGKRBEBOMIEEZ WL, BUT ORI 58
B ZER 52 e TES.

(1) La*=a%loga (z€R, a>0)
FEBE, o X f(z) =2loga & gly) = eV £ DEBE o = 182 = (go f)(z) TH I,
() =loga BV ¢ (y) = ¥ ITIER L THKBEOMAEZ O IX KW

d d

@CLJC _ %eacloga
(2) Lz9=a2*! (2>0,aeR)
EBR, 221X f(x) = alogz & g(y) = ¥ L DEHEE 20 = 21987 = (go f)(x) THEN 5,
fllx)=2BLV ¢ (y) =¥ ITHERL THRBEBOWDEZ VX X

d d

a _ 7€alogx —¢

dz” dx

(3) La% =2%(logz+1) (z>0)

FEBE, 271 f(x) = xlogr & g(y) = ¥ L DHEHEE 27 = 18T = (go f)(x) THEN 5,
f(z)=logz +1 BET ¢ (y) = ¥ ITIER L THEBAKOWSEZ FHOIT LW

d d

T _ 7€xlogx

%x dx
ERTE > IR EZRF > TIRO LS IZHAELTE LWV, y =2 EBWTHHIDXEL
Zedllogy =xloge. ZOMMA%E x THAT 2 & EEBDMIIELD % =logx +1
&b, ¥y =y(logzr +1)=a2%(logz + 1) BEohn 5.
272U, NBWDERME S 7201213, HMELEWRTIE 2° OO Az FOM > TWD 5%
ERH5H. TR U TEDOHETIE, AREBOME (EH3.3) 72 Oy etz
HRIELTWD Z EITIERL & 5.

8.3 DANTED NS f OEBE [/ 25HHE K.

1) fla) =
(2) flx) =a™" (z>0)
(3) f(z) = arctan 1% (2 # 1)

(lz[ <1)

a;loga(

=e xloga) = a”loga

a—1

alogx( — ax

alogz) = z®

SHES

xlogx(

=e zlogz) = 2% (logx + 1)
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Bl 3.4 XATEDSND R OB f OBEBAEFHEL X 5.

{ 2% sin 1 (x #0)

fa)=1 7 oo

rA0DEE, MOMDIEL, GREBMOMNIES KUEOMMELD
1 1 1 1

1 /
f'(x) = (z?)"sin = + 22 <> cos — = 2z sin — — cos —
T T T T T

LB T =0D& EOHEEBOMHEEFHATIE, T2 - 0DEE f/(2) BB LARWVWDT f(0)
BFAELRW] WD KD e 2 APDL v, THEERDTHo5. EREZHET
z#O0DEZIZUDPHED Vo TWRWI EIZEREL K S, TOXIRIGEIT f/(0) ZKD D7
E, WARBOERIZE > TIRO LS IZEHHET B L.

f/(o):%%w:%%hsmfi:o

Ih&, fFIXRTHMAAEETHD, TOEBEBIIIRKATEZONDEZ LR a5,

2zsini — cos 1 (x #0)
0 (x =0)

fl(z) =
B, ZOEEK M IEe =0 TEKETIER.
M 3.4 ARTEDSNZEE f OERHMZ KD K.
(1) f(z) = zl|z]

2) flx) = {

|| arctani (z #0)
0 (x=0)

3.3 FHEDEE L 'Hopital DEE

ERDE ZIZH ST EHEOEHEZFH LSRR E S, FD7=HI1Z, £3 Rolle (B—JL) OEH
ZRENT 5.

FIE 3.5 (Rolle DFEH) B fIXHIKE [a, b] Tz, BIKE (a,b) THMOTRETH D f(a) = f(b)
R T T 5. ZOLE, flo)=0L875 ce (a,b) BIRIET 5.
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SRR f DEBEBOGEIIHS P TH B0 S, [fIEHRBEHRTRVWE TS, fIZFXME [a,b) TH
MTHEINOEM25 X0, flda,b TRKAIEM = f(c)) BEOBRMEM = f(ex) 2E 3. TZ
T, c1,02 € [a,] THB. fIFEHEHTLZVD2S

M> fa) (= f(b)) ®BVE  m< fa) (= f(b)

DAL e —FHPHOED. M > fla) L&D, ZDEE, ¢ #a,b &V ¢ € (a,b). L
MRoT, TH/NIRERS 2L |h| <0 272 T XTOEHRLMIZH LT ey +h € (a,b) DK
DNLD. M= f(c1)) D f OFRKETHDZ 05,

flet+h) = f(c1) <0 (Vh € (=46,9))
COWLE b (£0) THB L, hOELIC L D AESOME A4 b
(01+h) fler )go

(Cl+h]1 fle )20

&b, ZZTh— 0 DR ZENIE, fhc; THMOHRETHE I 1S

(Vh € (0,5))

(Yh € (=4,0))

f/(cl):h£m+0 (Cl+h) f( ) SO

YRY fler) =025 NB. m < fla) DFELFEBZUT f(cy) = 0 AR ND. GEHK)

oy PTREZRBEEL f 2% ¢ THEKR (B 2\ AN 120U f/(e) =0 TH D, LW HEEIZREIZ S
BWTHE 57, ED Rolle DEMOIFATIE, ZOMEDIFHLE5ZTWAILIZEEL LS.

EIHE 3.6 (FEOEH) B fIXBAXE [a,b] THfe, BHIXE (a,b) TMAWRTH D LT 5.
ZnrE, RAZWTZT ¢ € (a,b) PEET S.

ZOMEE = f(c)
//){_/—/ Qo)ﬂ:ﬁ% f(b ( )
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FERA BEE g 2IRAIC LI D ED D,

o(@) = f(z) - 1O IO oy

DX E, B EABRM (o, b) Tk B (a,b) THATETHY g(a) =g
Zii723. U725 T, Rolle DEHED ¢'(c) =0 %1723 ¢ € (a,b) BFET 5.

f(b) = f(a)
b—a

Hv

H/\

g'(c) = f'(c) —
WZHERETNIETEADREEIRE S . (GEBHR)
ZOEMEOEM L D, WMo Al REAREIEK f OB OEREE f O S EFHRNIE LW &2
Db, Tihbt, ROEHENKD LD, ZNEFEICERTE - CERZ NS, TOIFHIX
e LTHERLTBIZS
T 3.7 f 2BIKRE [ = (a,b) THEH WTEEREIKE T 5.

(1) fl(z) >0 (Ve el)7m5IE, flk I CHEBRFBMTH 5.
(2) fl(z)<0(Vzel)ZblX, fIXI CHREHRABLTHS.
(3) fllx)=0Nzel)moiE, fIIITERTH 5.

R 3.5 EHEOCH (EH3.6) ZHWTEM 3.7 28 &.

lim f(x) = lim g(z) =0 D& X an & § MOREROBRL W, lim f(z) = lim g(z) =
m@zghmy@%MW@xEmwﬁmamo IIT, a=+toDEELHB. INSREW
DORR %G8 2 aRgs e U T 'Hopital (B X IL) OEHAMSNTWS., ZOEHIZE

WHE DN THEVEIZLEZZRHEABLNTHAS. £ D 'Hopital DEELZGEHT 5
7212, EOSFEDEM % — At U721k D Cauchy O F¥EEH %2 ¥Efii L T H <.

EIE 3.8 (Cauchy D) B f, g IEPAXM [a,b] T, FHXM (a,b) THIFRET D
D, ¢d(x)#0 (Vo e (a,d) &T5. ZDrE, RAZE7~T ce (a,b) WFIET 5.

f) = fa) _ f'(¢)
g9(b) = gla)  g'(c)

FERR BEEL A 2RNIZ KD ED B

h(x) := (9(b) — g(a)) f(x) — (£(b) = f(a))g(=)

ZnrE, BB R EMXE (o b] THEsE, BIXE (a,b) THAARETH Y h(a) = h(b) (=
g(b)f(a) — f(b)g(a)) ZWi7=3. L7h 5T, Rolle DEHLD I'(c) =0, $4bb

(9(b) = g(a)) f'(c) = (f(b) — f(a))g'(c)

2729 c € (a,b) PMFIET B, F7z, EH 3.6 CEIEDER) X0 g(b) —gla) = ¢'(c1)(b—a)
Zii72 3 ¢1 € (a,b) DMEAET 2D, TNERELD g(b) # gla) &72B DN 5H. £ZTEX
DA% (g(b) — g(a))g'(c) (#0) THNIFLEADKIHES. (GEIIFE)
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&I 3.9 (IHopital D) PIEL f, g IEFKH (a,0) THAARETH Y, ¢'(x) # 0 (Vo € (a,D))
iz 9 5.

(1) lim f(z)= lim g(z)=0D& &,

rz—a+0 x—a—+0

m T8y sy 19

r—a+0 g’(:z:) z—a+0 g JI)

b, ZIZT, l=200TH K.
(2) lim f(z)= lim g(x)=cc D& &,

z—a+0 r—a+0

~—

m L@y i m 19—y

a—at0 g (z) z—a+0 g(x)

b, ZZT, l=2c0TH L.
¥72, LOWRLr 2a+0%, 2 >a—0,z—a, x — +oo IZAEZTHFARARFEEREDI KD LD,

FEBR (1) x =alZ8BF 5 f,g D% f(a):=0, gla):=02LEDDE, f,gl[a,b) TH Tk
YRB. LrhoT, FED z e (a,b) 1K UT £, g XEARKH o, 2] T, BIKMH (o, 2) THA
AHETH D, UEDZ & e E L D Cauchy O FYIEERZWMHT 5 Z LR TEC,

fl@) _ fl@)=fla) _ [f(c)

g(x) — g(x) —g(a)  ¢'(c)
729 c € (a,x) WEIETHI LB NE. 22T, 2 —5a+0DEZc—a+0THING,
LADFERDES .
(2) ZOBAEDHMIZ (1) LHARBZ EXRHEBETHEH S, ROIFHARIEL THHEDEN. H
éﬁﬁk%mﬂ%uﬂmf%#ﬁﬁf DRI % G AR T DOEY TH A .
T, | £ Foo DEEEZEZD. FEDe>0I1IZH LT, IKELD

ﬁg%%s §g<uewmmM» (3.2)
2723 a \ZF2E a1 € (a,b) DMFHET S, 22T, fEED x € (a,a1) 1T UT f, g (ZEAXM

[z,a1] T, FHXM (z,a1) THAAHETH D, g(z) # gla1) DD LD, UL7zA > T, Cauchy
DA ER L D

l—e<

s - “1(“)) S~ fla) _ flo) (3.3)

1—;5 9(z) —g(a1)  ¢'(c)

AW c € (v,a0) WEAET B, 51T, lim g(x) =00 kD

z—a+0

<e (Vz € (a,a2))

_ g(a1) crox | flan)] |g(ar)
=@ 70 BT 'g@:) | 9@

2729 a lZH53E\ ag € (a,a1) DEET S, (33) &2 (3.2) T =c& LERITRAL, fémg i

DWNWTHRL &
Fa) o oy @)\ _ f@) _ fa) (gl
I )(1 g<x>><g<x><g<x>+(” )<1 g<x>)




<e@+|l|+e)  (Vze(a,a))
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2o <[5

(@) (1‘g(<aw1>)> ‘li;(@))

L3 H, ZhiE lim Q I DO ID I 2 RLTWS. [ = +oo DIESII, fg‘( DR Iz

z—a+0 x)

%U)@BE’E%K l—O@i% A ST L.

BEBIZ, Wil > a+0%22 > a— 05250z — 40 IZEATHRBRDFERVHKD LD
R LEOEHERNIZHAS P THAS. £ T, o - too TERATGEEEZS. ZDLE,
F(y) == f(1/y),Gly) :==g(1/y) LB E y = L0 IIB IS EROMPEE LTL 565X 5. LT,
BRIZRERA U 728521 2 W T

M@)o F@) L Fh) PO )

erboo g(z)  wok0 Gly)  voR0 Gi(y)  vono ¢(1/y)(—1/y7)  atee g'(x)
EHETNIX KW, (GEBHK)

Cauchy O FIEEH % FD < TH, RO & SI1Z LT 'Hopital DEH (EHL 3.9 (1)) %FEHH
LTHEEVDTR?EEZDZADBVETHAS.

f@) @) —fa) . HEEE g

!
m —%= lim ~—F——~>= lim = = lim ()

a
m—1>a+0 g(x) r—a+0 g(.’L‘) — g(a) z—a+0 g(z)—g(a) g’ a) x—a—+0 gl(l')
T—a

WEDZ, f'(a),d' (a) BFFEL, 22D ¢ (a) # 0 THEIHGAEZENTE LW, ULALUFEMHEIR
lim f>%if7mmwwmuaofgo g (a) # 0 W REI 72 SN2 WIEARE .

x—a+09

;@J:’)E\_t%%)fi ANT, EOFEHTIE Cauchy OFEEEMZH > TWEDTH 5.

B35 (1) z—+0DLED zlogz DRI, %mgi%aaﬁ LIZEY 2 MORERD
MR & 725, L7=h3> T, I'Hopital DEHL L D
log © . (logz) ) 1/x

li 1 = lim =1 = 7 — lim (—2) =
ac—lg—lox 08T = 1—i—O 1/1‘ :L’ifEO (1/:E)/ :v—l>m+0 —1/.%2 ac—1>r£0( JI) 0

ZINED, lim 2% = lim &8 =0 =1 55N 3.

z—+0 z—+40

(2) XD & 512 'Hopital DEB Z#E T THWSEEEH 5.

. x—sinx . 1—coszx . sinzx . cosT 1
lim = lim 5 = lim = lim = —
r—0 X z—0 3x z—0 O0x z—0 6 6

R 3.6 IRDOMRERAEZ KD K.

(1) limz T
z—1 .
(@) lm (S5 (a.b>0)

. 1\
(3) xli}?_o (sinx)
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3.4 =EERAEE Taylor B

EE 3.2 nZ2HARKE L, fEHAKEITI TERINEARET5.

(1) fRITnEMAITEETH D LIE, [ DOKM 2 T fOnBEBEK V) (2) BT H L E%
WS, ZOn BEEEBUIIRO LS IZEINZDET S,

@ e () e

dx™ dx™
(2) fAITnOEGKMITEDZNEfF AT TC"H/THZ L, fHPTITnEHHTEETD
D, O nBEER )BT THEETHDLEE VD, I5IZ, fH] CEREMDTEED
B2VEfRTITCRTHDLIE, AT TAEITEMAARETHE L EE VS,
(3) I T nlEEGEH ATREZRBBEARDESEEZ C™(T) L HE, [ TRIREMS TR BB A
DEL%E C(I) &L,

n PEEBEBOERZFHEMZMALTE I 5.

Bl 3.6 (1) Ler=e" &b, d%ex:ex

: dx
(2) %am =a"loga £V, j%ax = a*(loga)"
(3) Lsinz=cosz=sin(z+3%) &V, Lo sinz =sin(z+ L)
(4) %cosx:—sinx:cos(aﬂ—g) £0, jx—nncosa::cos(x—k%w)
(5) mEHABLTHLE, L™ =mam L kb

dzn” 0 n>m)

—~

d"m:{m(m—l)---(m—n—l-l)xm” (n<m)

6) La—z)™=m(a—2)"" (meN) &b, Lo(a—2)"! =nl(a—2z)~CF)

3.7 f,p e C3(R)IZHLT, f&oDERBEEE F(z) = f(o(z) £BL. TDLE, F'(2)
BLOEF"(2) % f,¢ BLFENS OEREHZHWTHZRE.

EHL 3.2 IZBWTHOMWMIEZBN U0, ESREEREBICNT 2R OMaEE U TIR®D Leibniz
(4 7=vY) ODARDPHONT WS, ZDOANITEAIFIE & ZIERBUZ T 5B % H
WTHENAEDIZHEHI NS DT, ZOIFHHIERE LTEL TEL.

EH 3.10 (Leibniz ODAX) f,g ¥ 1 Tn A ARETH UL, IRDOZEXDRL D LD,

n

19 =3 ()19 @ e

k=0

f 3.8 Leibniz DA (EH 3.10) %FFHAYE X.
Bl 3.7 (1) EEOARE n 123 LT, Leibniz AR LD

- SO E) - O (-

k=0
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(2) n>2%&iEZSEROBERE N B X0 n B ATREZRBIEL fIT LT, Leibniz OAX KD

@) =3 (1) () 10

k=0

- <g>x?ﬂnkx>+-(T>2mf““lkx)+-<Z>2f“‘”<x>

= 22 (2) + 2nz "V (2) + n(n — 1) FOD(z)

LEDHITIE2 DDBBDIED n FEEREE Z EHR % 72012 Leibniz D AR Z AW ZH, ©AL<
H1Z Leibniz DA R EZHWERETIERW. BHEICL - T, 2 BEREE, 3 BERELE BIRMNIZ
AL T BEBKOEEZ FHIL, BANRREZHOTENREL W & 2RT1E 5 BEHEN
IR HIZ RS, BlZIX, e*sina D n BEEEE%E Leibniz OARZ HWTEHET 5 L IEHITH
Mz 20, H3.1 TRAZXSIZEHETHIL, d‘in (e” sinx) = /2" sin(:c + %77) BTl
PEERANEIC L o TREI N 5.

3.9 AT TEDSNBEE f O n BERE F0) 23T &,
(1) f(zx) =logz
@) f@) = oty
(3) f(x) =e*%cos(zsina) (a lTEE)

B 3.10 f(z) = arctanz £ BL. (1 +22)f(z) = 1 OWLEWALTH2 S 2 = 0 2RAL,
F0) 1T T 2 EREEL Z 212k > T fM(0) 23R &.

RIEEOE M (EB 3.6) 2L L 7z Taylor (74 7 —) OREHEZMHML LS.

EIH 3.11 (Taylor OEH)  fIZHIXHE T T n FED ATRERBEIEE L, a,be [1da#b %z T
95, ZneE, WAz a & b DEDE c BMFET S,

(TL—I) a (?’L) C
FO) = @)+ @)= a) + o Doyt
1) (g (),
£9(a) £

(b—a)* +

k!

b
Il

0

FERA RARIZ KD EHAZED D,

f(k A n B f(k
2: o)+ S(b—a) THDL A= w{ z: }

ZOrE, A= f0)(e) 275 a k b DREIDEL c BEET B T L BRI L.

L) (g
o) =10~ { S 0= o+ S0 o)
k=0
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CEOVEg2ED LS. fIEnBIEAAEGETHY, ZOHBITIE f DO n—1HETOEREEKL
KNTVWRVWDTglE I THMOARERBEED L. X512, THMADED DS gla) = g(b) = 0H
0D, L7225 T, Rolle DEHRL D ¢'(c) =0 2725 a & b DMDFER c MW FHET S, ZIT,

n—1
7@ == 3 G @0 -2 + 0@ R0 =) + L)
k=0
n—2
_ fE () f(x) n—
——;%M@—xﬁ—(n_nﬁb—@ !
n—1 (k) T
+§:iFﬂ%®—$V”+-nf1!®—xW4
2 (k=1 (n—1)
_ ) (g
:A(nf_ 1)(' )(b—l')n_l

£ A= fM(c) WS, GERR)

n=10&&, ZO Taylor DEMIFFAEDOEHITMR S MW LIZHEREL L 5.

BB 2DODFE M a,b ODRIZHZTEDOERK clIE, 0<0 <1 ZHm/zd@EHLR0%2HNTc=
a+0(b—a) EVWIRIZEERIND Z LIZIERL, Taylor DEMH (EH3.11) IZBWTbhb=2z &
T, BESHICIROEHEBHES.

I 3.12 (AP Taylor BFE) fIXBIXE I Tn MO ATREREKE L, acl &T5. 2Dk
&, B fIZIROEOERMIZEMINS.

(n—1)
@) = f@) + P =)+ o+ T @ - 4 Roto)
1) (g
_ f k‘( )(x_a)k —i—Rn(.%') (3.4)
k=0

ZZT, Ruylo) ZBEIRBLIFIEN, FED 2z e HIZWHUTHEY L0 (0,1) ZHEIRDOFIZEE
xzINb.
f(”)(a +60(x —a))

R (x) = . (x —a)"

CORRIUIZMGE D »DES KU AR HED (EH54HDHI5.3 22ME L), LDOF%E La-
grange (7777 a) OFKRE VD, 34) A0HL%E, BEfDaDEOTD (HBWika %
Huln& U7z) AR Taylor BB & W 5. KRHZ, a = 0 DJE D TOHERR Taylor EHi % AR Maclaurin
(z7O—=Y>) BREWVS.

ggﬂ@:0KV5%%ﬁ,w%a@&%@ﬁﬂ@ﬁ%ﬂﬂﬁ?él&%%%bfbéﬁ,t

7ZEUZ TOITPURT 21 WS HEHZIT TR TEDMDES TOIZPERT 20071 &0 5 1EH
DRBETo7-0, ZOEREHA NS ETHRALEIENRBL XITX2560855. HIZIT,
r—=0DLE, 220hP s LDEHES0TPERL, 5223 DH0 22 L HHL 01T T 5.
—MIZ, fz) = 2™ EmARELBRNEIRZIFY, 2 50D & EHLS 0ITPERT . 2D i,
ROREBRD TAHANITHEEIN LS.
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h=0.1 DExE, h?=0.01 h* = 0.0001 K% = 0.000001
h=001 o©&&, h%?=0.0001 h* = 0.00000001 h% = 0.000000000001
h=0.001 ®xx=, h%Z=0.000001 A*=0.000000000001 AS = 0.000000000000000001

D& BRPORDEE % LR U 72 D RO FH R IGH T 28, IRIZHE/ 3 % Landau (54 7)
DEBMVIEFITHRITLD.
£ 3.3 (Landau DiEl5) f,g,h ZHXME I TEZRINZEAKRE L, acT &9 5.
(1) 5 (FRKRER) EHC >0BLS (H43/h7%) S > 0DPFELT, 0< |z—a| <9
%ﬁt?&%®xelmﬁb1yﬂaégwgcﬁﬁbjo:a%mwiimga

f(x) =g(z) + O(h(z)) (z—a)
@) mvmg‘ﬂ”:oﬁ&bﬁo:a%mwiﬁm%«

f(x) = g(x) + o(h(z)) (z —a)

(3) g(z) = 0DEE, LodSEENEN f(z) = O(h(x)) (x — a) BEO f(z) = o(h(z))
(x = a) DX SITHEL.

Z® Landau DFLT O(h(z)) B LT o(h(z)) BMEDONSER, B h & LTI, h(z)=(z—a)™ &
WS (2 —=aD&E0IZPNKRT Z) BIHAMEDLDN S Z L BIEHIZL V. Landau DL E 1%, Vo
ABENTU E A, EFICHEMTHVCTVWEEZLESZTHAS. LrLahs, Eo
EZZNAEZED D720 —BIZEDPNTWEDT, HIOTHSIHEBIZIIMTE2EHRLTWDS
AEMNE I TERVWAE LR, TITEIDUMAWNTHIAL LS. h2LTID
£S5 0 TR T BBEAMEDNTWAEA, f(z) = O(h(z) & 13 f(z) DS h(z) LIHUALD®EX
M5 WEh(x) D EHES 0IPERZ L 2R LTED, f(z) =o(h(z)) &1& f(z) A h(x) £
HLEUZH S 0IZIRT A2 L 2K 5. LzdoT, f(z) =o(h(z)) THNUTE f(z) = O(h(z))
DE OO, LALAEDS, f(z)=0(h(x)) £ \WI B f(z) H h(z) &R UAOES T
e Eiz (F4bb, hiz)=O0(f(z) BEKIZE VIO L E12) fibh3HEME .

BIZIE, = 0D&E f(z) =102+ 107222 L WO BBRORIEE R TAD L, BT NFE/N
ARV EEZIZIZ 107822 DA 102323 K0 /NI WA, 2 WS LK BN DI1EE 10223 DF
107222 X 0 BEHEINTNE <725, 23 ORI 107 IFIEFIZKE L 22 OFRE 10723 13FEH 1T
INSIZELTH BN, 0 50D EDPWRDOEI 2FEZ ZBUTIFIIEERET RO THS. UK
DEIIHENDH DDz DIRBTHS. £ T,

10222 41075822 = 0(z%)  (z —0) (3.5)
YELDOTHS. EB, |v| <1 R TEEOER 2 ITH LT

10223 4 10-232

- =102 + 10723 < 10% 4 10723

X

MEDINDDT, =180 C=108+10B L LTEHRIIBITAELLN I TWE L
PRBL. —7, 23,3 23,2

lim 2010 (102822 4 107280) = 0

z—0 x z—0




50 B3 kL
ThHodNrs, MDELSITHEITS.
1022 4+ 107222 = o(x) (x —0)

12U, TDESIZENTUES & (3.5) KD BHEHELI KON T VWD Z IZIERL & 5. Landau
DEHFDAMNMY D5, TD XS Landau DR HZ2HWAZESRL BB TlEhWwI &
2H L. ZHNIZDOVWTIRENTES S LPRWTH A 5.

BB, flx) = glx)+ Oh(x)) £1&, O(h(x)) FLEDM:EZ AT f(z) & gz) FZELLV,
LHBERPORTVWTHAS. £/, f(z)=0(1) (x — a) iilg}lf( z) =0 127 570,

f 3.11 Landau OFLSIZT 5L FOHIHZFEHE K.
(1) f() = 0@™) (& — 0) BEG () = O™ (¢ - 0) BB, [(2)glx) = O™
(= 0) BXY f(z)+g(x) =0 (x —0) KO ILD. 272U, | =min{m,n} TH5.
(2) f(z) = g(z) + O(h(x)) (x — a) B&LT ¢(x) = a+o0(1) (z = a) BSIE, f(d(x)) =
9(¢(x)) + O(h(¢(x))) (x — a) LD VL.
(3) f(x) =b+0O(h(x)) (z = a), b£0B LT h(z) =0(1) (z — a) KRS I, ﬁ:%—I—O(h(x))
(x — a) DD ILD.

Z®D Landau QL5 25 &, HEZLRRIEZEH 3.12 O & SIZIEMEIC TEIZE < BEAR <
80, IROEHAHE D LD,

EHE 3.13 fecC(I)BEWaec HIIRUTIRAMHD LD,

Z

Kz, fec>)ed92L, EROERE nBETae NI UTRAMHD L.

ko o((x —a)") (x — a)

§jf Fro(@-art)  (@—a
SFRR BE% h % "
n_ ek
) = 1) - 3 D @ ap
k=0 ’
ke, 312 I0RADBWO D Z IzEETHIE I V.
h(z) 1

G~ et te ) - M@} 20 @—a)

22T, [ OMHENEEEU0<0 <1 THEIEEAVE. GEIRK)

EH 313 BB ART VWD Z L Z2WARNTHRHT 2L, fARACHBEKTHE L&, alZtmiain
A% 2 1 LTI, of(v—a)™) BEDQMEE RSN f(2) & n RSER YT £0@ (z—a)*
TEBTERZLE2ERLTVWEDTHS. n=10, ZF1IRA f(a) + f'(a)(x — a) TEALX
NDZ LT 5H, TOXDWELUE 1 RIEUD 5 WVIEHEM L IFENTW5. y= f(x) DY
7% 2=allBVWTHEELLZEDNRZDT T 7OEMTH S Z LITHEREL LS.
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ROBIDSE 573025 & 512, Landau DFLFZM S Z &2 & b BRI 2B DA R Taylor &
EToZDEUAETELILNTES. LH2L, Landau DRt 525 & o = a DIEL TORRT
DD RT RN, TIROHMNZEICBIT2BRIIEDLONTLE>TWVWSEZ EIZHERL
5. TO XS RIFHRBEMBEIIRDGEIE, FREEZ Lo EEFE W (3.4) RzfibiRirhidz
5.

Bl13.8 (1) flz)=e*2T2L fMO0)=1,%%. Lz>T, e OAR Maclaurin EHH %
RDEHIT745.

x $2 $3

e =lt+gty gt +%+O(:p”+1) (z — 0)
(2) f(z)=sinz &3 5L fM(0) =sin(2r), Thpzx fE(0)=0, fED0)=(-1)"&
%%, ULTzho> T, sinae DA Maclaurin JEFIZIRD & 51272 5.
TN 2m+1
Sinx:l'—?ﬁ‘y—ﬁ‘i"”‘i‘(_l)mm
(3) f(z)=cosz &F 2L fM(0) =cos(%r), THWDZ fE™(0) = (-1)m, fem+D0)=0%
5. Lo T, cosz DA Maclaurin ERIZIXD X 51272 5.

.%'2 JI4 .7)6 x2m

= IR _1\ym_ = 2m—+2
cosx =1— o T ol +--+ (-1 om)) +O(z ) (x —0)

+ O(2?m+3) (x —0)

= AR f(r) = sinz DHR Maclaurin JEF O RIRIFZ L TRONSLIHA%

3 5 7 2n—1
x x i )nfl x

Sgn_l(x)::x——.-i-f—f'—k‘-'—i-(—l =)
EBIS. nDEEVAVAEZTATY = Soy 1(x) DT T 72 LUTFDESIZHE. n &
RELTHNIET 2R, IOy =sine 2 X DAVEHIPHT X DREEIELLTWD Z LR
TIN5 THAD.

y Y
y = S3(x) y = Sy()
/N
x V/ T
Y Yy
y = Si5(7) y = Sas(x)
/\ / AN\ /N\
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Yixar =3

B3 kL
feC®()B&Vacltdsrl, THIRLIVIERED2z e IBLTn e NIZHULTHR
Taylor J&B (3.4) 2k D 2D, ZDRARIHE R, (z) W& v el ZEET DT LI

lim R,(z) =0

(3.6)
BT L&, B RO XS ISR S N B

©_ £(n)(q
fm=2f(%wm" (el

ZDFEBOBE A f D a DEDTD (HEWikaZHur2 L7z) Taylor BREEE WS, KT,
a=0 DAY TOD Taylor J&hlZ Maclaurin &R &\ 5.

R DHEE CTHIR Taylor BRFRETH > TH, & (3.6) VI nd LIERo 2, £
Z Taylor JEBIAIRETH B LIZB SRV LIZHEREL &5, EEE,

B e (x> 0)
O R o
Lo TEDONDEK f IZ R CHRIBEIMAFRETH 508, x =0 D D Tl Taylor JEFA AT
ThHhHZEDPHOENTWVWS., RODDHHHEEIXZTNETHL TALD.
RO EH T O FLEIEAS Taylor EFWEETH 27200 1 2O+05M4%2 52 T35,
T 3.14 fec Oz LT, (2 B n IZHBARER) EHC,M > 0D FHELT,
™ (2)| < CcM™  (Vx € IVneN)

MDD E &, fIX] DHKE a DFD T Taylor JEFARIHETH 5.

FEBA (3.4) NIZBUIBHFRH R, (2) 12 LT, Horcl 2EETEHIT LI
Ra@) < X = oMl

o 0 (n — 00)
DEL DD Z L ITER T R K V. (GERRE)

n

B 3.9 f(z)=sinz T3 |fM(z

()| <1 THBH15, sinzld R DK LT Taylor RHWEET H
5. 517, sina ® Maclaurin EBFIZIRD L S 127 5.

D
o (=" on+1 _ @ ab at
s1nw—n§_0 (2n+1)!$ =T — 3l + ' +

FIRRIZ, cosz BLU e B R DFK T Taylor RFARETH D, T4 5D Maclaurin EHIZIRD &
SN B.

[o.¢]
_ (_1)n 2n I2 .73‘4 xﬁ
cosa:—%@n)!x —1—5—1—1——4—---

X xr
e_Z%ﬂ_+ M TIREETRE
| FERTAREZLEULT I=REULEZEE f(o) = IXEH 3.14 DEMETE- S0, LaL,
FEEOEHRRIZNLUTI = (—R,R) L THUEH 314 2HHAT 2 Z &M TE, LDz € (—R, R)
WU T EDORBERBPE D LD Z N nh b, EZANR>0IHMEETH-7205, R, R
D T Maclaurin JEFARIBETH 5 Z L AVES.
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A 3.12 AN TREDSNSEE f D Maclaurin &% Ko XK.

(1) flz)=(z+a)™ (alFEH miTERE)
f(z) =log(1 +x)
f

(2) = 2753

Taylor DEIIFNWA WA REIZIGCHI N2 BEREHTH LD, ZITEED LHlE L TH
EREIZISHL &S, BROKFIZE 7L 512, B2 oN-B f OMfEZRD B 7-DI121%, £F
flla)=0&75a%RKDDBZLIZXDIBMERS, Thbb, WEEFEHT 2 HOBEMZEAZ. IR
TRBEEER LT, flXallBWTBRIZZRZPENIZRED, HEVIEZDEDL S5 THRND
%%ibt.%6wﬁ%ﬁ§%ﬁ6ﬁ<f%,ﬁﬁw>0&6ﬁfua’8mfﬁm f%)<0
BRSO flRallBVWTHKIZZRZZLEFHSTHAS. 72720, f"(a) =0 DGEITHETRRE
Hol=h, MOEMTIZZDBEEIZHMBMEDOHEINITZS.

EE 3.15 (MED¥E) feC" ' (I)BLVacID
f'(@) = f'(a) =+ = /(@) =0, [ (a) £0
L TWbedT5, ZDOLE,

(1) n2MEBZRSIE, flEalZBWTBATHBNTE R,
(2) nHEHETHY fOHD(a) > 051, flFallBVWTHNIZS.
(3) nAHEBTHY fOHD(a) <0251, flEallBVWTHARIZARS.

EERR EH 313 B I OIREL D

(n+1) (¢
fa) = @+ Lt ol - ) e a)
ThHoh o, »
@)= @) = EZ (@ ko)

LB, ZIZT, o) DHEIFZ (EHLV) 2 - aDEE0ITPETEZE, BLU fOHD(a) #0
CHEEL LS. Lo T, HNEA6>02M0UE |z —al < THBIY ) (a) +o(1) D
HER f0)(0) DBREL—HT2ZLhWPHh5

ST, nWMBETH Y fOD(a) > 0DHEEEEZ LS. ZDOLE, flr)-f(a) DRFFIE (z—a)" !
DFFE—HTHDT, a—d<r<aDE¥ f(z)< fla), a<z<a+IDEE f(z) > fla) &
20, fIRallBWTHRTEMNTE 2V, FARIZL THOGSE IO SN 5. (GEHK)

RIZ Taylor DEH 2 NEKDMIR % KD HZREIZISH LU TA LS. BRZEALZLD1Z, K
ETE DGR 1358 % 'Hopital DEH (T 3.9) 2ZHWTEHEI NS D, ROBFITEDD1S L DI

Landau OFl5 % AW AR Taylor BHZ S LIEHIZHBEL LSEBRTE 256805 5.
.3
Bl 3.10 lim —— " —3
=0 ¢ — sin(sin x)

EE s 0DE X

smx:x—éﬁ+0@%:x+0@%:om) (3.7)



54 FHIE UL

I Eef]311 (1) &9
sind z = (z+ O(m3))3 =23+ 0(2P)

7z, sinz=0(1) (x = 0) TH 26311 (2) ITHEET D & (3.7) RTHBF 5 2 1Tsine ZRA
TEHIEMTET,

1 1 1 1
sin(sinz) = sinz — 6 sin®z + O(sin® ) = 2 — 61:3 - gm?’ +0(z%) =2 — 51:3 + O(z)

L7=M->T,
sin® 22+ 0(@°) 1+ 0(a?)
x—sin(sing) 13 +0(2%)  1+0(2?)
s, BRDOI Lo PHopital DEMZ > THEHATE 50, ZOFIREIZIEFICHE TH
%. EBZ 'Hopital DEH %> CEHE L TANIE, Landau D 5 OFERH SR 05TH S 5.

—3 (x = 0)

2log(cos ) + 22

B 3.11 lim " W0 DS DOARGHIREZ S DX S ICHREn 2D, TDOLE
DIRPRAE 2 KD THA LS.

log(cosz) = log(1+ (cosz — 1)) BE U cosz —1=0(1) (z — 0) ITHERETIIE, [3.11(2) &
D, log(1+y) DERMA

1
log(l+y) =y — 53/2 +0(y*) (y—0)

Zy=cosz—1Z2MRATEIENTET, 50D E
1
log(cosx) = (cosx — 1) — i(cosx —1)240((cosz — 1)3)
7%, ZIZT, cosz—1=-% 42 40 &0

2?2 ot 1 22 2t 1,
20 41 2

2
1
_ . xr = 1f zr = 6y _ 2 1 4 6
log(cosx) = + o1 + 4!) +0(2°) = 5%~ 5% + O(z°)

L7zhi5 T,

2log(cos ) + 22

= - —égg‘*—n +0EE) (@ - 0)

DEDLD., WAIZ, n=4D&E, FLZDL IR 0 SN OEFRLMIREELZ B 5, £ DMR

fid i

2log(cos ) + 22

1
lim 1 =——
z—0 X 6

L.
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4.1 2ZHEAHDIBIE & EimE

2 ODEBOM (x,y) BARDESZ R? &L, EHEAIZIX, FH_EICERT S 2 A0 %
ED, FH EDOKRE 2 DDFEBOM (v,y) LEE—HTHILIZEDFEHRE R? LHALTW
5. ZOFETIE, R2OWMH/ES (TROLFHE EOES) D TEHRI N f(z,y) I LT
HIE TR U7z 1 2B OMDEE 2 ZBEIBUTHER L T\

9, PIRKMPHEKMIZHIET S L5 L EOESEZEBETIIEhoHBD LS. b, Z
DL BBEEEEICHSLZ50E LT, M (MRBY—) LWHIEEIZEELRELH
5. S ED 2 5 (x1, 1) BELT (22,192) D Euclid (2—2 Y v R) OEEIIXRATEINS.

(z1,91) = (2, 92) || == /(21 — 22)% + (1 — 42)?

72, il LD (a,b) 2O ET2EEr DFONED R (z,y) 2RDOESE % B,(a,b) £ELZ
LIZL &S, Thbb,

By(a,b) :={(z,y) € R?[||(z,y) — (a,b)|| <7}
EF 4.1 D2 R2OEELTS.

(1) DH¥FREETHD LI, LED DHND (a,b) I LT Be(a,b) C D %i7-3 IEH r 23(F
ETHEEEND.

(2) DPEAEETHDLIE, DOHEAR?\DMWHEATHDI L EE V.

(3) D» (BIR) EETH B 21X, DHADEED 2 =A% D %8 2 IR TR S & 20
5. KO IEMEIZIX, TED (a1,b1), (ag,be) € DT LT, WROEM%TZ3EAKXE [0,1] T
TS NI EHB ¢, DEIET 2L E %20 D.

(¢(0),9(0)) = (a1, b1),  (¢(1), 9 (1)) = (a2, b2)
(¢(2),9(t)) € D (vt €[0,1])

(4) DHEETH B L1E, DPHELHEATHELEE VS,
(5) D M5 (a,b) DEETH D L1, DWRi(a,b) 2ALHEEGTHILEEZ VD,

SHUADORTLIHMAL LS. DIFHESTH D LIE, D NOEED AL TEFDE%
¢@a¢5+ﬁméamawwﬁﬁop WZEFENBEZEV, EHRWIZIE 2 RTHRIED Y %
£5, BREND QARTOBEOHAKMD X S12) ZOEAVNEEINLVWEESE D 25, D HH
BEHETHDLIE, QRGIEDHEOHKMD L S12) TOEANREENEIELE D 20D, Z0HE,
BE DI 2WRGTIRIAN D 25 D BIT R <, WG £ s ihiiid LS RS. 72, D
2 GIR) ERETH B L, TOZDBOENSTVWEEIIBELED TH5.
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BIESE)

§

(AIAR) HAE T

WIZ, s BECy 22T 22888 f = f(x,y) DEFMEETEL LS. TDHIC, 1
ZREABDE ED X512, TTEBOMEZEHEL LIRS0,

EE 4.2 D% (a,b) DR, f=f(x,y) %2 D TERINZ2ZBEBE T 5. (772U, f(a,b)
FEZINTVALTH LWV (2,9) = (a,0) DEE fla,y) Do ITIRT 2 L 1F, EEDER
T L THBIERS L, 0< ||(z,y) — (a,b)]| < 6 ZHETTEEDH (2,y) € DITHLT
lf(z,y) —al <e BEDIDEZTEVD. ZDEE

lim f(z,y) =« HBWNWIE flz,y) = « ((z,y) — (a, b))
(z,y)—(a,b)
EEE, a% (r,y) > (a,b) DEED f(x,y) DIBRE LN D.
COEHZEZMEH B EAVTELL LMD LS T4 5.
Ve >036>0V(z,y) € D (0< [|(z,y) — (a,b)]| <6 = |f(z,y) —a|] <e¢)

CDEBENPOSADD XD, [(2,y) = (a,b) DEZ] WD DI [(z,y) & (a,b) & DEEREED 012
O EE] TDb

VEe—a)?2+y-02—-0 DX

VWS ZLEEERLTWS., Tz 2 yRNEWIIHYIZ s »aBE Ty 2 b2 RBIL L
LETHD. 1T DGEIEr D a~NDEDEH{IILADDWVIEENS UKWDY, 20612735 &
(z,y) D (a,b) ~NDESEHIENS, NS, Ehd, Fho, fors, X 5IITEEEL RN
SIRERRZTH B, flo,y) BalZBBET 5 21E, (2,y) D (a,b) IZEAEDESHZ2 LT f(z,y)
FBT—EME o iDL, WS ZEEEKRLTWS
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Bla1 (1) flz,y) = -L2L T35,

2 +y2

CCQ
2 J‘ryig <yl <ll@yl—=0  ((z,y) = (0,0)

[f(z,y)| =

2
LhisT,  lim 2 =0 2D o
(z,y)—(0,0) T2 + Y

©2) flz,y) = 5L 2T 5. (z,9) Bz #lild 5V IEy BT T (0,0) 1TED L & X OMFRE

P
X, ThEN
: _a? : =y
igr%)f(x,()):ilg(l)ﬁzl H BN IE 3%f(0,y):}/%?:—1
2 _ 2

L7, HUMETEEV. Lkd>T, BIRE  lim S 3 e s,
()= 00) 2% +y

E&E 4.3 D % 5i(a,b) DR, f=f(z,y) % D TERI N 2 LKL T 5.
(1) f7(a,b) TEHETHSE1E,  lim  f(z,y) = fla,b) DKV ILDOL EH NS,

(z,y)—(a,b)

(2) fARDTEHETHDEE, fHBDDK (a,b) THHFETHE L EE2 NS,
WD TEfRTHEILDEH LML T EHNTES LIRDE D122 5.
V(a,b) € DVe > 036 > 0VY(x,y) € D (|[(z,y) — (a,b)|| <6 = |f(x,y) — f(a,b)] <e)

r DB ¢(z) B LTy DB o (y) B 1 AR E LT ThNIE, TNo % (2,y) DRI E
RAadzeizkd WAL, o(x) 1Z288y U CEBBERE Ao ricky), 22888k
LT (bbb, EOEFEAIDERT) HETHEZEIZHSLTHA S, /-, 2 ZKEIRUC
HUTHEH2.2 LA EHNPK DD, 517, 23 ICHIETE2HDE LT, IROEHMN
KOO, ZOFEHIKME LTHELTEZ 5.

TE 4.1 f = f(x,y) % R? O D TEHR I NWIHGREE, ¢ =o(t), =) XM I TEH
XN HEBECT (0(t),0(t) € D (Vte I) =T HDET 5. ZDLE, Ft):= f(o(t),v(t))
TEXIEMEREF /- KM T CHEETHS.

B 4.1 EH 4.1 28 k.
Bl 4.2 Bl4.1 128 BBROFE LD, EHIZIRDOZ W05,
(1) MATEZZEL fIEFR? THEMETH 5.

o) = mgiyz ((z,y) # (0,0))
f(z,y) { 0 Yy ((x’y) (070))

(2) EBMaDEZEEDLSITHEATE, IRATEE BB f1%(0,0) THAETRL.

o = (@) #0,0)
f(z,y) { a ((:E,y) _ (0’0))

[ N
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4.2 MFTEDSND R2 LB f 53 (0,0) CBWTHIETHZH5E S hE HEH &

3y3

% ((x,y) 7é (070))

1 x, _ x4y
(1) f(z,y) {0 ((z,y) = (0,0))
[y ((my) £ (0,0)

z, — 4+
(2) f(z,y) {0 ! ((z,y) = (0,0))

4.2 RHMDEEWD
£ 44 D% R2OH, (a,0) e DBXU f = f(z,y) % D TEHRI N 2 ZHEBE T 5.
(1) fA(a,b) Ta =ik y AU TRBAOTETH 5 &1, THENMIRE

of fla+h,b) = f(a,b)
a5 (@0) = fala,b) = lim h
of fla,b+h)— f(a,b)

=-(a,b) = fy(a,b) := lim

h—0

Oy

h
PEETHLEZND. ZDEE, fi(a,b) BEY fy(a,b) ZZNEN (a,b) IZBIT2S fDx
LUy ItET 2 mMIHREE WD,

(2) fRDTax i3y CBALUTRBAAETHLLIE, TNEN A DDERT e $21dy
LU TR FRETH D L E 20D, 2D E, DDER (v,y) % folz,y) 7203 fy(z,y)
RIS Sy, [y DPEEDD, INok fDr £idy BT 2REEHKE VS, [
BRIZU T, 2 PSSR AL

0 0 0 0
fmx - %fx, fxy - @fz» fya: - %fya fyy - aiyfy

DEHIN, THITIEnBREEKE (ZhoDFETLLE) EHRIND.

(3) fHDTnEERMITESL WL fADTC*"HRTHDLE, fOnBEETOTRTD
TEESAFE L2 DERETH S & %2 VW, D TOM BB ekoEss CV(D) &
. 51T, [P D CEROEGHOTESE2WVIE fAD TCPRTHD LI, fOTA
TOREEBOEE L PO TH D & 2 W\, D T O BB KROES%EZ C°(D)
&L

ZDEBDPOSDNDEEIIZ, RMPEVWIDIX, 20555501 D0EH 2 HB W\ IEy s
HUTEY OZBILER L R L, EHUZZ2BICET S (KoL it -72) 1 28K E L
TOWH MR SN, U oT, o BT 2 REAKZEHE T AL, HOPR Ty 2EHT
HBHERWVAA IZEHLTINETE) IO TIE I V.

Bl 4.3 f(z,y) =log(x® +y?) £ T 5L, xIZHT2 1S X0 2 BEHZEREEIX

B 0, 5 oy 2z
fx(%y)—m%(x +y)—7x2+y2
0 2z 2 21)2 2(y? — 22
Jae(z,y) = (2 ):2 2 2( )22:(2 23
dr\a?+y?) 2?4y (24922 (P +y?)
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Yib. Frz, (BEEIZEELTH LW o by ORFEEBET L £y (e, y) = @g;i;g)g
LBBIENANE. ULENST, ZOBK f(z,y) = log(z® + 42) 1&

Jaz(z,y) + fyy(z,y) =0

ZWi7z9. ik Laplace (72 2R) ABRKXEMIENZ WML ARAT, WHEPTEIZED
THNLEELRAEATH 5.

4.3 UNTEDOND 2L f = f(z,y) DIREHEE f, BLO [, 25HHEE &,

(z,y) =2 (z>0)
@) fe.y) = arctan? (5 £0)

e (@) #(0,0)

3) f(fL‘,y)Z{ M (

0 ((z,y) = (0,0))
Romw., $4bb, o TRIBD LTS y TRMD UBERK [, &, D OIHF 2 A X
oy TS LTh S o TR LB f,e LRI —B L RO THS. LiLadts
MOFHTRS & 512, T o MmOk % 5E 3 USRS DIEF 2 s b, %
DFEIFIE PR D BTG TH B0 5, BIFHARIETT HVMETHA 5. ROV HLHEBIEZD
AEHZ A TE LW, RZFOBFAIENTE T oHART Z L2 5.

— =

T 4.2 f=f(z,y) 2 RZOHEE D CERBI N/ E T 5. REHK [y, fyo ¥ D TEIEL
»2 (a,b) TEEBTHNUX foy(a,b) = fya(a,b) DD D,

FEER D IZBEATHEH 5, +/NS R r > 0 2K (a,b) ZHhe T 54 r O B.(a,b)
FHEUDIEEND. TIT, VIP+F <r & TEROFR D, kLT, By = g(h, k)
ERATED 5.
g(h,k):= fla+h,b+k)— f(a,b+ k) — f(a+ h,b) + f(a,b)
DL E, ¢(x):=f(x,b+k)— flz,b) L BEFMEDEI (EH3.6) & 2EAVS &
g(h,k) = ¢(a+h) — d(a) = ¢'(a+ 1h)h
= (fo(a+601h,b+ k) — fo(a+ 61h,b))h
= foy(a+ 61h,b+ O2k)hk

BT 01,05 € (0,1) BEAET B. LEhioT, fo, D (a,b) 1B 5L D

: g(h, k) :
1 = 1 vy (@4 017, b + O2k) = foy(a,b 41
o RE . (rarsio T2y T b B2K) = fay(a0) (4.1)

B, FRRIZUT, Y(y) = fla+h,y) — fla,y) LB ESFHMEOEHRZ 2 FHNS &
g(h, k) = (b + k) —(b) = ¢'(b+ O3k)k

= (fya+h,b+05k) — fy(a, b+ 0sk))k
= fya(a + 04h,b+ O3k)hk




o Baw fRDIE
RWi729 03,0, € (0,1) BIFAET B, Lo T, fuu D (a,b) (2B BHEHEL D
g(h, k) .
(h,k)EO,O) hk (h,k)lgto,o) fyala +03h,b+ 0sk) = fya(a,b) (4.2)

L7325, (41) BEU(42) &Y foy(a,b) = fyala,b) 2HES. GEHIF)

ZOFEBEIRMKIZHVE L, f= fle,y) WD TC" 251, fOnBETOTRTOMRE
BRI LT, ZTORMBADIET 2 ANBEZTHZDMHEIZED SR ERDn5. HlziX, 77
C3hThnIE, D 3 BREREBUTH L TIRADL D LD,

fmxy:fxya::fyx:ca fxyy:fy:cy:fyya:

IDILEEBLT, FRC"HRTHEEE, fEICELTmE, yiBEUTIE (7L,
m+1<n) WS U-RERBEZRDO X SIZEHEL.

aerlf 5B m-+1
RN W -
dxm oy’ (@,y) dxm oy

SIT, foy = fre RO AN E S RBIE O TIEAL & 5.

f(z,y)

4.4 RATEDSNS R? EOBK f = f(a,y) ICHUT, fy(0,0) =0, f,.(0,0)=1&7%5
Z L EHEHHE &. \
=2 ((z,y) #(0,0))

z,y) = 2102
Jiwy) {o ((z,9) = (0,0))

BEZEHIAL 72 & 512, a2 WS Dk, 8B 2EHOTD 1 DOEBIZERHL, TOEHBUZ
B oMaDIl e ThHotz. TOEIKRTIE, RS & IFFHEEANIZEH U@ oy o —kiLT
Hb. —FH, 1EBEE f ORI f'(a) LD DX, ity = f(2) DT T TD (a, f(a) IT5
JAERMOMEE 2R LTV, Lo T, WA WS DIk, 2Ok Tlliffy = f(x)
NEDEF T IND I L Z2EERL TS,

ZDEZSi% QBB f = f(o,y) \SEA L TS O EIERT 2 &, BIEf 2 (a,b) T
SAMREE WD DX, 3IRIFTZERMNIZ BT 2 2 = f(z,y) DF 7 7593H 5 Fm (BFmE) Tl
INBLWVWSZLIZRBTHAD. ZOEIBEFZFITL D 2EBHBOWDPIRIZERT 22
MHTH5.

& 4.5 D% R>OMHEE, (a,0) e DBLXV f=f(r,y) 2 D TEHZRI N 2 LBEL T 5.
(1) 5 (a,b) CRUATETHS L1k, WAEW-TIH p,q AET B L XE VS,
fz,y) = fla,b) = plz —a) +qly = b) + ol (z,3) — (@, D)) ((z,y) = (a,b))

bbb
- f(z,y) — f(a,b) —p(x —a) — q(y —b)
(z.y)—(ab) V(z—a)2+ (y —b)?

(2) fHDTRMATRETHL L, [HDOEATEMATHETHZE X2 NS,

=0

DM IIRWY L0 b ANEETH O, IROEHTH S X S I1I22Mn /ie T L RM D
THETHBI NNV 5.
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EIE 4.3 D (a,b) TEMHFRETHNE, RMAFETHDHD, p= fo(a,b) BLV q= f,(a,b)
IR D SO,

FEER RE XD f(a+ h,b) — f(a,b) = ph+o(h) (h— 0) THE2h 56,

ﬂa+m2—f@ﬁ):p+%p_+p (h = 0)

Y5, LEhoT, fid(a,b) To BUCRMATEETSY fola,b) =p B LD, y I
LTHABETH 5. GEK)

ZOEMA3 X0, 228 f M (a,b) TEMAWEETH 2 & &, SRGLAERANOHH 2 = f(z,y)

D75 T D (a,b, fla, b)) BT BEFHDHERIX
z— f(a,b) = fu(a,b)(z —a) + fy(a,b)(y —b)
LB nhb.

ZOFEB A3 OMIE—RIZE DI\, TRbb, RO FRETH > TH MO RE TR W&
SREBMPEET S, L LA S, (REEEOEGM 2 IETIE MO TR RES Z &M
IRDEMMPS D5, ZOEMOIEHS, mIIEHRARIELU THRED L.

T 4.4 f=f(z,y) P REZDEE D TCHHTHNIE, flIE D TRMHTRETH 5.
EEBA (a,b) € D ZEEICEET 5. DISFAEATH 05, +o/ANER%r > 0 2H00UE (a,b) %

Hulh &3 288 r O B,(a,b) 3EC D IZEENS. £IT, VA2 + k2 <r &l TEEDFEY
h,k IZRUT, fla+hb+k)— f(a,b) %

fla+hb+k)— fla,b) = (fla+h,b+ k) — fla,b+ k) + (f(a,b+ k) — f(a,b))
CEXEES. IhEEELT, BH o 2IRATEHET 3.
o(t) :== fla+th,b+k), Y(t) = f(a,b+tk)

SO E, G XEIRKE [0, 1] T, BIKE (0,1) THATRETH 3. DAL, THEOEEE
DIRA %729 01,05 € (O, 1) NHEIET 5.

Fla+hb+k) = fla.b+k) = 6(1) — 6(0) = ¢/(61) = hfala+O1h,b+ k)
fla,b+ k) — f(a,b) = ¢(1) —(0) = ¢/ (02) = kfy(a,b+ 02k)

U7Do T, fo, fy DML D

‘f(a + h7b + k) - f(avb) - f:ﬂ(a7b)h‘ - fy(a7 b)k‘

VRZ 1 k2
}h(fx(a +01h,b+ k) — fu(a, b)) + k(fy(a,b—l- Ook) — fy(a,b))|
VRZ T2
< |fola+01h,b+ k) — fola,b)| + | fy(a, b+ b2k) — fy(a,b)]
-0 ((h, k) — (0,0))

L%, THUE f D (a,b) TRMAFWRETHS I L 2RLTW5. (GEHK)
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4.3 BEREBOME

EE 4.5 (AREROMMNE)  f = f(z,y) & R2 O D TRMAATRE, ¢ = o(t), ¢ = ¥(1)
EBIKIE I TR TEETH Y (6t),v(t) € D (vt € I) 2= T3, ZorE, AREK
F(t) = f(o(t), () B 7= T THATEETH b IRADH D 7.

F'(t) = fo(6(t),v(1)¢'(t) + fy(6(t), ¥ ()Y (t)

PR to € I ZERUCEREL, (20,10) = (6(t0),¥(t0)) € D £BL. 51T, D EOB#g = g(z,y)
ZIRANTEDS.

V(@ —x0)%+ (y — yo)?
0 ((:c,y) = (.CL‘(],.Z‘(]))

ZDEE, fD (xg,y0) ZBT2RMIFRENEEL D

oo.4) = { f(@,y) = f(xo,y0) — fao(0,90)(x — 20) — fy(0,%0) (¥ — v0) ((x, y) # (5507560))

lim g(z,y) =0 = g(zo, v0)
(,y)—(20,y0)

LD, gl D CTHFETHDZ WA N 5. £z, [LED (z,y) € DIZFLT

f@y) — F(xo,90) = fo(20,y0) (@ — 20) + fy(T0,¥0) (¥ — ¥o) + /(& — 30)% + (y — v0)2g(z, )
DO NDZ LIZERLES. ZORIT (z,y) = (6(t),v(t) ZRAL, Wl%Et -ty THZ L

F(t) = F(to) _ fz(xo,yo)¢(t) ¢(to) +fy($0’y0)¢(t) — (to)

A\ T PAR0) 4.
t—1o t—1p t— 1o +G() (4.3)

|mm=‘Vw@_¢%”“wwﬂ—wmwmamw@>
t—to

_ 2 o 2
=¢(“2_f“§ + (M=) (oo, )
0 0

— V(¢ () + (V' (t0))2g(wo, 50) =0 (t = to)
bf:fﬁ’) T, (43) fﬁ]ﬁ:j‘ﬁb\f t— to tj—m&i F/(to) = fx(.ivo,yo)d),(to) -+ fy(l'o,yo)w/(to) t 721: D
HADXDRES . (FGERHFL)

ZOEBREBOMAIEDOARIL, flr,y) BEP 2 =0¢(t),y = ¢(t) DEREKTH S Z 2I1ZiE
BELT, ROFIZEVWTEL EHAPTWVWTHA .
df _0fde , 0f dy
dt  Ox dt Oydt

45 f=f(r,y) ER>TC?* M, d=01), Y =) TR TC*HTHhbLT5. ZOLE,
BHBEE F(t) == f(o(t),%(t) D 2BEEREE F'(t) % f,0,0 BEIOENSD (fR) EREEE AW
THERE.



4.3. AKBEBOMD 63

EIE 4.6 (AHRBEBOMMNE) D, QIER2OMHEE, = f(z,y) & D TRWMHDAEE, ¢ = ¢(u,v), 9 =
Y(u,v) 13 Q TRIBAARETH D (¢(u,v),¥(u,v)) € D (V(u,v) € Q) Zii7zT LT D, ZDLE,
BB F (u,v) == f(@(u,v),¥(u,v)) B 72 Q THRUD ATRET D D IRAD KD L.

{ Fu(uv U) - fx(¢(u’ U)a ¢(u’ U))¢u(uv v) + fy(¢(ua U)v 1/J(Ua U))¢u(ua U)
Fy(u,v) = fo(d(u,v), ¥(u,v)) o (u, v) + fy(d(u,v), (u, v))tby(u,v)

SERR 2 v (HDWFu) ZEBERLRL, u=t (BbdWiFv=1t) LULTEHL5 Z2HEHATH
X &, GERRRK)

(4.4)

ZDOERBEBOMAEDO AR, f(r,y) BET 2= 9¢(u,v),y =(u,v) DEEBEBTHEZ &
KHEELT, ROBIZENTELEHEARPTWVWTHS .

of _ofox ofoy  of _ofdxr 0fdy

ou Oz ou Oyou’ ov  dxdv  0Oyov

ER T, 220088y = f(u) £ u=g(x) DEHREK Yy = f(9(x)) OWHEE

dy dydu

dr  dudzx
EWVWIOITHATZZLETHAD. du 2B BoTERDAEBIZET B du #5033 UL LG
oNd. dulddH ETHETH > THTIFRWD, BOLS IZHE > TIELWARXDBHK D LDDT
HBEPOHEIMRNRESTHS. TOILHHIIHBDN, (4.5) ROLLIZHBIT2FF 0r B
Koy 2BPELBoTHRALTLEY, P =S v I =0l vaLTLES A%
EICREPTBED, TNV TH S | 0r ¥ oy lEHL ETHRETHh o THTIFIRL, —ITiX

(4.5)

oror ,or  ofoy,of
Ordu " Ou’ Oy ou " Ou
THDHILIZERL LS. R, SRTIEBERy = f(o) OBz = f1(y) DM EE
dx 1
TRk (4.6)

EWVWSETHALILTHAS S, TOHMEZFMD TN L TT > TR 5w, —RIZIE

ox 1 oy 1
S et Lt
Ou " Gu ou %y

Thd. Z02ZHEABITHT 5EHBEBOMMEIFRMATHD, EOXSLfEVNWEZLTLE
S ADDZRLRV. ZOHSIE LoD LI ZTEIS.

ZOTE, £ BIV0E OBERIZEIBR>TVEON?2 LWV EMZEDHELVETHS
5. TOEZFXDELIIZLTEZ OGNS, (45) RIBWVWT f=u,0v & BT D, (BEIZE I,
Fu,v) =u,v Lo TWAEEEZEZZ2DTHS.) Z0OLE, 420FANBONEN, Thi

Ao tELL &
ou  du or oz \ 7!
or Oy _ ou  Ov
ow o | T o oy
or Oy ou  Ov

1 0 Ou  Ou dx Oz
- or Oy ou  Ov

o1/ Qv v 9y Oy
or Oy ou  Ov

LB, T EEEBICHT B AR (4.6) O 2 ZHREMOE A ~DIEETH 5.
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(4.4) X% (HHO7-DIZEBEEKL T) 1THIOKTEL LIRO LS4 5.

Fo \ _ [ Ou Yu fa
F, bv Py Jy
ZORI, 2y BERE KO w BEER L OBFRY 2 = ¢(u,v),y = Y(u,v) THERZLNTVWD L E,

B f D wy HEREERIZE T BIREREL £y, £y & wo BESRIZE T 2 REEM F,, F, & OBFEA%E 5
ZATWBERZTIENTES.
Bl 4.4 (WREEFEZEH)  f = f(z,y) 2 R? TR ATREZRBEE, (r,0) ZBERERT 20D (2,y)
(rcos@,rsinf) & U, B f ZEERTRLUZHD% F(r,0) := f(rcosf,rsinf) £95. Z
&, ®H 46 XORKXDPED D,

Fo(r,0) = fz(x,y) cosO + fy(x,y)sinb

Fy(r,0) = — fo(x,y)rsin€ + fy(x,y)rcosb
CNVIRE SRR (2, y) (2B S B R0 & MUERSR (1, 0) 1ZBI 9 DR & DBfRERLTH D,
INZEHWIIRE R R IZE T 2 R0 AR 2 BRI T Ry ARAICEEET Z
EMTES. FEE, LRA% [, BLO [, ITO0WTH# &

%f(x,y) = cos G%F(r, 0) — Lsin H%F(T,G)

(%f(q:,y) = sin H%F(r, 0) + L os Q%F(T,G)

D

g, Ik, BRWIZIERDO LS IZHIT 5.
0 sinf 0 0 . .0 cosf 0
%200595—7%, 87/:811&95 R
ZOEBERWSE, fHRR2TC2HTHNIL,
0*f 0*f O°F 10F 1 0°F
92 "o " o Trar 2 oee
DD LD Z RN, BEREER (2,y) 2815 Laplace HFEA % M ERER (r,0) (BT 2R
WMo hARERNCESEES.
4.6 02T, f2R2TEHRINAZ CPHMEKEL, f= f(r,y) £ 2 = ucosh — vsind,
y =usind +vcosf & DEWEEE F(u,v) := f(ucosf —vsind,usin +vcosb) (= f(xz,y)) &
5. 20L&, WAPRDILDOZ L 2mRYE,

(1) (Fu(u,0))* + (Fo(u,v))* = (falz,9))* + (fy(z, 1))
(2) Fuu(uﬂ)) + FUU(U,’U) = fxw(x7y) + fyy(xvy)

4.4 2ZHEHD Taylor B & iR {ERE
EHK 4.6 = f(rv,y) 2 R2 DM D CEHBI N, h ok 2FEHELTE. ZDLE,
(hs + k)" fa,y) = (h + k2) (2 + k2)" f(x.y))
=& DRI RS (2 + k)" REDB. 2L, (b +EL) ' f=f 2T 5. ZORBE
BEEE BBIZET B4 TH D RO IERRE WV D.
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BlZIE, fe (D)L T
(W + k)" f = h2faq + 20k fuy + K2 fyy
(W + k)" f = h® faza + 312k fawy + 30K fryy + K fyyy
b, —fRIZIE, KRB IO,

o) n—i_ 9"f
(g +k5,) 1= ()4 s

EIE 4.7 (Taylor DFEH) f= f(z,y) I R?> DL D TC"#%, (a,b) € D, h,kIXEHT (a,b)
}goto(a+hb+k)>2%*«3\ﬁ {(a+th,b+tk)|0<t<1} B DIZEENDBDLTE. ZD
, RAZWG72F 0 € (0,1) BEET 5.

n—1 i
1 0 9\’ 1 0 o\"
fla+hb+k)= ;Oj <hax+ka ) f(a,b)+n!<hax+kay> Fa+ 0h,b+ 0k)

FEER o(t) := fla+th,b+tk) LB &, B ¢ IZBAXE [0,1] ZETCHXBTC"HTHS. L
72035 T, 1 2T 5 Taylor DEM (EHL3.11) &£V

i 090)+ 60 (4.7
0

25729 60 € (0,1) DFET 5. ::’C, BB DM E (EF4.5) KD

' (t) = fm(a—l—th,b—l—tk)j (a+th) + fy(a+th, b+tk)j (b+tk)
= fola+th,b+tk)h+ fy(a +th,b+tk)k

0 0
T 51T, TIZIRADPREINS.

= (ha +ka>f(a+th,b+tk:)

oD (t) = <h3833 4 kaay)]f(athh,bthk)

ZhzE (4.7) RTRATIXLEAD RS, (GEHK)
RIZ, Z @ Taylor DEELZ 2 ZHBIBUI N4 B MUEREIZIGHA L & 5.
£ 4.7 D% R2OH, (a,b) e DB XU f = f(z,y) % D TEHZRI N 2 ZHEHE T 5.
(1) f2(a,0) TBWTHK (F-ERBOBKR) 222 L1E, H2ERr EFEL TEED
(z,y) € R? TN U TIRAD D DL E2 VS,
0<(zy) = (@b <r = flr,y) < fla,b) (F7=& f(z,y) < f(a,b))
DL, fla,b) ZMBKIE, (a,b) ZBRREWVD.
(2) 2% (a,b) ITBWTHRAN (XI3BEBOBN) 12725 21, HDIERr HFEL TEED
(z,y) € R2IZH U TIRADK D oL E 2\ 5.
0<l(z,y) = (a.b)]| <r = flx,y) > fla,b) (£ f(z,y) > fla,b))

ZOLE, fab) BBME, (ab) ZENRE V.
(3) MAAE & /ME% £ 25 CHE, Bk BUNE % £ &b TRERE NS,
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PR DR/ S OLIIPN

1 2B f = f(x) OMMERETIE, £7 f(a) =025 a%2RKDD I &IT & D MfERL DM
fliz KDz, IROTEHP 5015 & 512, 2 BB OMAERE TS FHIZ U THE R D B4 2 K
b5,

T2 4.8 D% RO, (a,b) e DBEVf = f(a,y) & D TEBI Nz 2 ZHEH LT 5.
£ 5 (a,b) TIRBA THETH 0 2 (a,b) TR E L WU, fo(a,b) = f,(a,b) = 0 A D 7.

SERR o« DB ¢(x) := f(2,b) T o =a THRWRETH VDD =a THEZ LS. LD >T,
¢ (a) = fi(a,b) = 0 DLV LD, [FHBRIZ, y DB Y(y) == fla,y) Ty =b THWATRETDH b »
Dy=bTHMEZ LS. LA >T, ¢/(b) = fy(a,b) = 0D ZD. GEIF)

Falasb) = fo(asb) = 0 B Lo TWTH f A% (a,b) THMEZ & 5 & B S A0 T 213 1 2K
B DL S LFAKTH S, 72720, 2ZBBERDLEITIE 1 2D & IR S eh o 7B
HIZED ZDES5 I eI DES.

BIZIE, f(z,y) =92 =22 EWIBREEZEATALD. fu(z,y) = fy(zv,y) = 0 &2fE< & (2,y) =
(0,0) 725 N3,

x DR f(2,0) = —2? & 2 = 0 THIK
y DB £(0,y) = y? IXy = 0 TN

Y75, LEA-T, fI(0,0) THKIZHRNMNIBR SR, ZOHIDL >, H2HA»S R
BURKIZES>TED, BOHANSRSE LN ->TWS LD REEBREH L WIEIESEZ NS,




4.4. 2 ZEEED Taylor R & M [ 67
£ 4.8 D% R2O#HM, (a,b) e DBEV f = f(x,y) 2 D TEHRI N 2 LML T 5.
(a,b) ¥ f DEBRHZWVIIERRTH D L1, f.(a,b) = fy(a,b) =0 HO LD L EE NS,

ECRTEZEDIT, MERATHNIXERRTH DD, TOHIE ML L2200, (F7
RPBRETHEPNRTH B 2HET 5720121, 1 EHERO L & LERRIC, 2 kiR
BoOkFezf~nT L. a5, IROEHEDD L.

T 4.9 (BED¥E) D % R? DM, (a,b) € D, f€ C?*D)IE fi(a,b) = fy(a,b) =0 %
73 el, DTCERINEEBId=d(z,y) ZIRATED 5.

d(,y) = fou(2,y) fyy(2,y) — (facy(l‘,l/))z = det < foo(@,y)  foy(@,y) >

f:r:y(xay) fyy(xay)
(1) d(a,b) >0DHHE

() foa(a,b) >07251F, & (a,b) THUNE S,
(i) foola,b) <0751, fI& (a,b) THAL %S,

(2) d(a,b) <0 DA, fIF(a,b) THAEZ & 5720 ((a,b) 1 f DIRKTH D) .

M (1) DRBSEATHENS, NS > 02BN (a,b) 2dbET K% DN
B(a,b) BEC D IL&ENE. 22T, V21 K2 < r il T HEOFH h, k125 LT, Taylor
OEH (FIAT) kD

fla+h,b+k)— f(a,b)

= fo(a,bD)h + fy(a,b)k

+%{h%ﬁzm—%mub+0k)+2hhﬂym%—mub+9k)+k%@ymr%mub+9kﬂ
750 (0,1) BWFET S, £ZT

A= fo(a+0hb+0k), Bi= fy(a+0hb+0k), C:= fy(a+0hb+0k)
e, REX VIR Y T,

fm+hm+ky<ﬂmw:%@m?+ﬂﬁk+cﬁ)
:é%ﬂAh+Bm2+LM7—B%H}

ZZT, AC - B? =d(a+ 0h,b+ 0k) \ZIEET 5L, d(a,b) #0, fie(a,b) #0THOHDhk
NS L, AC — B2 OfF5iE d(a,b) DFF5 L —8L, ADRKFIE fru(a,b) DR E —3
T35, 2ozl ERED (1) OFEFRARES.

(2) HIEDERED, KT

f@+h¢+ky<ﬂ%@:%@%M+23mk+qm%+d#+k% ((h.k) = (0,0))

BHD LD, 727U, Ag = fua(a,b), Bo = fay(a,b), Co = f,y(a,b) THB. & D AgCo—B2 < 0
THEMS, Ag>0LTBL, Hffty—=b LTORK f Offi

ﬂa+hﬁ):fmﬁy+%AM?+om%



68 BaE RO
Th=0T (§4D5 (a,b) T) MUN&7ZD, EIf Ao(zx —a) + Bo(y —b) =0 L TORE f DfE
Flat Boh,b— Aoh) = F(a,) — 3 Ao(B3 — AoCo)h? + o(?)

Zh=0T (F74bb5 (a,b) T) MAEEBDT, (a,b) 13 f DHATHSB. Ay <0 DEEH FK
WZUTREND. (GEHRK)

1 BB OGS, THII5ICBEWTHRAZEDIZ, fOEESaD f(a) =0 %L TW5 L
&, MEDOHEZITD 7-DITIF & D G OWARBDEZ AW MENH 572, 2 BB OEE
HLIEBRT, d(a,b) =0 DHEITIE f O 2 BREREBOME?Z T T f 2WKIZIR 2 WU 72 5 D,
TN HBEZ & SR VWHIRHETE R, TOHEEZITD -DITIE, &Y EBEORERKONE
WA RAWRITNIER S W,

Bl 4.5 f(x,y) =23 +y° — 3zy ODIERMELMUMEZ RO TA LS. £ f OEFIERDTNL.

fe(my) =32 —y),  fylz,y) =3(0° —2)

K0, folz,y) = fy(a,y) = 0 2B & (2,y) = (0,0),(1,1) 55, Zhilf OEEETHS. )
i, EELAYEAVT, THSDEAMEATHENE S hEHET S,

d(z,y) = det ( foa(,y) fzy(x,y; ) = det ( b =3 > =9(4zy — 1)

foy(@,y)  fyy(z,y -3 6y
X0
d(1,1) =27>0, fu(l,1)=6>0 S fE(L,1) TRUME -1 72 &5
F7,
d(0,0)=-9<0 S f1E(0,0) THEE & 57\ (Bl D)

FEBE, Bty =—x ETO f O f(z,—2) =322 Xz =0THuhEARD, Bity=2 ETD fOD
fl f(z,2) = —32%(1 — 22) ld o =0 THIK L 25,

B 4.7 UTTEDONDIE f DEEREITNTRDO K. IZEDOHFH» SMfERZECL L, M
N RERDHE 2 H K.

(1) flz,y) = (% —y2e ™V
(2) flz,y) =2t +y* — 227 + 4wy — 2¢°
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BOE WA

5.1 Riemann #]1¢& Riemann f&4%
B &3l ? ST
o FTMWMHOWHE L U CTHREMN % EH
o TNMNOAEMTZHWTEMD & EF
o B f(x) DEMBEDIZHAR y = f(2) & ol ICHENZH LD (RS E) HEICEFEL W

Y y=f(z)
Z OERE S,
. b
b x / flz)de =S4 —S_
| Z Dk %Z S_

S LTHAD. THIT, EMPEXFTRKBEEOBBKEFZATE 2., LrL, BEEIMIZR
5 LRI ORI CHREZ BUNE T OEE D & UTEHEAET 2 RBEEICEFEZ 5, fKoHih
SIFELTWA., TR LU T, 43 1% Leibniz X Newton (2 & - T 17 AL IZH R X v 7z LR
HLOWHEETHS., TNODRWHETH S Z ERFKRINTLUEK, £ < DRI U THEPHE
BiERDD Z EHAREIZ R 572, 19 HALIZ72 5 & Fourier (7 —Y ) FREDIKOHFZE %8 L T
AL IIMTTHE02ER/NIEZBHEDEL, Riemann (V=) 12X > THIDTZE DK
REZBMEZ oz, ZTOETIE, TD Riemann IZ X 3BH2FATWL.

EFE 5.1 fZHAXRE T =[a,b] CEZRSINFHKLT 5.
(1) KEIDDEA:a=0g<z1 <a2< -+ <28 =bITHLT,
Aj=lzjo,z] (1<j<n)

ZEl A DINXE,
|A| == max{z; —z;—1 |1 <j<n}

EREIADRBENS. 7z, ERa; (0<j<n) 203EADHREND.

S(f0,8) =) f(&)(wj — zj-1)
j=1

£, Iz fORiemann e WS, TDLE, & E/MXKHEA; ORKRITE WS,



72 o MK

Y
N y = f(z)
| |
/1 | N ‘
| |
| i T /ﬂ
| I
i | BN |
| | | | ' I
| | | | | |
| | | | ! ! _
a g T g Tagy A3 gy T4 g 5 g b x

f @ Riemann

(3) f M1 T Riemann AIFEDH 2 WIFHIZAERITHS LiE, |A| > 0D & E f D Riemann
FS(f,A8) PREIA BEUORETOES CITHBERLBS(f) ITPERT B 205,
DL E,

b
s = [ fa)ds
LEXZ, Zh%E fOITORiemann B8O H 2 WIZHEIZIES & WV D.

KT D3EARKODESGE2 D, REIDSHDE ELEDESE XA &ELZRIZLED. Z
DEE, fRITHEPTHDZ 2B 2HVWTELS EIRD LD ITH 3.

3S(f) eRVe>030 >0VA €D VE e Xa (A<= |S(f,A,8) —S(f)] <e)

WD B METH DD, RBODLIHEBII N ZERLTEY, WELSZHWT I
AW AEEZ U XBEBLMARESIEL TVWEDREEZEZTATRLUL.

CDERNPSTNSD &SI, Riemann B3Iy = f(z) & x #HZHEH E 072850 2 #HEH R
<ML, 2% DHIEWET T ZEAETENT S ZLIZX o TEDOHSOMEEZ KD T NS,
MEWHBUNED 2 BARTEMT B, TOEI & UTREIT GBI 288 f Of f(¢&;) 2H
WT Riemann Ml 25 L TH D, TN EE2A/EML DS, LU, RE2 AL AMMNRILT
WITE, TOREMIZEBHEAIFEAEANSLRY, BRI Z DAL 0 2 URT % & iR
TEDRHEHRTHAS. LLA, THRBRVEI ZMEEOEVEBIZH LTI, E-8FDH
FEARBRE SR VR OFAHERZLTVWARVDTHS.

2B, fHRITAFATHNE, KETOKEELTnERE ($4b5, zj=a+L(b—a))
ZID, RFTCEELTE =05 (1<j<n)ZWMBIEIZLD, @ROE EITH 5 K5 REE

/bf(:c)d$ = lim bra
a n—oo  n j

n

flat Lo a)
1

DD SLDZ Er5.

D EZIZIE TED LS REBIZH U THEOMNERTE 1?7 WO ZLEFARVKAIZLE
Moz TH A, THLEZFTLEROBETHNTL 2BEBIIELITELZIEDIEND TH-72. L
L, ROFIDPSDDE X2, BOPELELRWEBLFEAETLIOTH 5.



5.1. Riemann f1& Riemann f&43 73
fl 5.1 Dirichlet (71 V27 V) OBEBEIFENTWLEE f 2R TED .

1 (x 1 3HHE)
0 (o IRIERE)

ZorE, EEOMKMI = [a,b) BLUOTRE AL T

£1,60, .., & WINRTHEE = S(f,A)=b—-a
617527"'7571 cij—/\f/{ﬁgfﬁﬁ = S(f7A7€) =0

MW ONLD. & IAHPEHBERDOES Q ZEBBROESIZBVWTHETH LS (NEROE
HA2%22REL), REOXMIOFEAIIKNLT, ZOHEOME|A| BEARITNTLTS,
TRTCOREFLE WEHMTHE L5 ¢E BIUTARTORKRLE VWEEBTHL LI %
B5ZeNTED. Tz, |Al = 0DL E Riemann Fl S(f, A, &) IR L W, LzAi->T,
Dirichlet DA% f (AL DOPAK I I THIFEST TlE7ZR .

ZOHEY, AN TELEMETCERVEBLED LI LD 0holz. 2O RS, EDX
I RBABICH U TN ERTE2D0 7 WD LR B 72D DERMIITN? &\ D T & ARTEIC
BB, LFTENEZEZEZTNI I,

[fOEKME I THEY 26, fIXITAERTHS. EB, fH1IIEERLSIE, KHEITOERD
AEAZBEE UL E, Witd % Riemann FIOHE [S(f, A, &) ZW 6 THREL B LD
ITRETLE BRRIEMNTEENSTHS. TIT, BUFTE f 2K T = [0,b] TEHEZH
EERBEBETS. ZLUT, TOTRBLIVERZZNTOAmBLO M 2T 5.

= inf f(o) (=inf{f(x) [z € 1)), M = sup f(x) (= sup{f(@) | € 1))

X[ I DERDRE AT LT, ZOENNMEA; 1285 f ONRELOLREZNZNm; B
FUM; &9 5.
m;j = inf f(x), M; = sup f(x)

mGA IEAJ'
ZDEESPIZIROAREADRE D LD,
m<m; < flx) <M; <M (z € A)) (5.1)
X 51T,
Zm] — X 1 ZM — T 1
LBIZS. Ik g, (ﬁiﬁ?ﬁ’ﬁﬁﬂ) NDZEIXBRIHEND b%é’é‘f)é 3.
SA(f) =inf{S(f,A,€) [ € Xa},  Salf) =sup{S(f,A,€)[€ € Xa} (5.2)

(5.1) RDBL#IZ x5 —xj_1 >0 2HNT, 2 I1TREITLE € Ay 2RAL, TS jIZOVWTOM%E
ENUFRADER D LD,

m(b—a) < SA(f) < S(f,A,€) < Sa(f) < M(b—a) (5:3)



74 W5 RNE
ZHIZES (SA(f)|A €D} BXU {SA(f)|A € D) BERBEROESTH B EERLTW
5. LEAoT, EHOMEEATL D 205 DEAD FRE LU LR

S(f) :=sup{SA(f)[A €D},  S(f):=mf{Sa(f)|A €D}
BAEAET 5.

EE 5.2 SA(f) BLUSA(f) 2, TOUENNE A ICET 2K f OFRRBHS L UBEME WS,
7, S(f)BLOS(f) &, TNEFNEK fOXKMTIZBF 2 TEABLIULES L WS,

y = [f(z) y = f(x)

REA ¢ ST

By = f(z) & o WiCHENZBH ZHUSHES MO L, TOMEEVERS 2 KA TERT 5
BX, Riemann FITIEAREITE BT BB f O f(¢&) 22 D@EmS L LTHWT W, ZORb
DIZ f DIED TR 2 W X ERZFHWTELBL7ZH DA, TNENREMD D WILEEHITH 5.
EERNEZNSBHIELWIEO S THE Z VMMM TEETHAD. T, REEZEALA
MR UTWIFIE, REMOMEIZKEIZKRELRD, £BRFMOMIZIREIZNS LS R-T, ¥
HOHEBOEENRENR-TLKBETHAS. T LT, TOLRHDLERTH S FES B L OEE
HOFRETH 2 EREMILIZZOW D DOEBEIZHEL KRB IZEVRWEHIRFT2DIXERTH A
5. LLA, TNOB—HUBRWABPTFDRRNIZHR->TWE EEZX 5. HEE, REITHNT S
202, fRTEITHE-ODBETDEMEIEREOYE TRV BT EILTHE. 20
HDEM X Darboux (X7 —) OHFELSSEMLIFIENTWS.

5.2 Darboux O EE

EE 5.3 KHID2O00RHABLITAITHLT, ADPADHMATHD L, ADHREE
DEEV N DRRERDERIZEEINDLEEZVI. ZOLE, AN EELZLIZT 2.

N

a To T5 b =z a 1 X9 IT3T4 X5xg b x

DENA E A




5.2. Darboux ®EH 75

& 5.1 (1) A=A RSB, §A(f)§§A,(f)§SAﬁf)§§A(f)

(2) KT DIEREDOE A, A 1T LT, S, (f) < Say(f)
(3) S(f) <S(f)

B (1) A A DBHWAI L ODONEMEMASLZLICk>THONBEHE, Tabb

A : a:m0<x1< <$n:b
A a=a9< o <ap 1 <T<aR<--<TRp=">

DG EREE, RIEICE > T—BOBEERINS. TITUTRTIE, AJA P EOETHS
EIREL XS,

Aj = [‘ijlal'j] (1<j<n), A;{ = [xg—_1, T, A% = [z, zk]

o ing 1< i< I inf . inf
my = inf fz) (L<j<m), mio= inf f@), mi= inf f(2)

YL E, my < ml,ml! THORAMHED L.

E:my —Tj-1)

Salf Zmy j = Tj1) + M (T — zp—1) +my (2 - T)
J#k

= Sar(f) = Salf)

Tp_1 T Tk T

L72h35T

Sa(f) = Salf) = mp(T — xp1) + mig(wp — &) — mp(ap — T3-1)

= (mj, — mp)(T — xp1) + (M —my)(xx —7) >0

270, SA(f) < SA(f) AES. ARKIZLT, Sa(f) < Sa(f) BRENB.
(2) FERDDEIAL, A IZH LT, EN6DHREzEbETHRONSGNEEZALTLHE, Al <A
BEUO A AWK D. ULEA-T, (1) DFERED

S, (f) S SA(f) < 8alf) < San(f) oo Sa,(f) < Sa,(f)

(3) (2) DAEHUL, TREDDE Ay ITH LT, Sa,(f) BEBOES {Sa,(f)| A1 € D} D ER
THBHILERLTWS., LEd>T, MY S(f) BLPEROEH XY

S(f) = sup{Sa, (f) [A1 € D} < In,(f) (VA2 €D)



76 HHE ML
DD SIOAY, ZAUR S(f) BEBDES {Sa,(f) | A2 €D} DFRTHBZEERELTVWS. L
AT, ERABLUFROE#HLD
S(f) < inf{Sa,(f) | A2 € D} = S(f)
L0, S(f) <S(f) S, GEHIRK)
HRE 5.2 KM T ORE AW IAORREMZS ZICE>THRONEZNEE A T 5L,
Sa(f) = Salf) UM —m)|A],  Sa(f) = Sar(f) UM —m)|A

MDD, 22T, M=supf(z) B&EUm= 1r€1t;f(x) Ths.

zel

FEER ARFNCHTH2AERZGEAL LS. [ =1 054, MidEs5.1 (1) OB T 5552 AN
5, m<mp<mj,m} <MEDY

Sar(f) = Salf) = (mj, — mp) (@ — zp—1) + (my, — my)(zk — Z)
< (M — m) ((:f: — a:k,l) + (CCk — .f))
< (M —m)|Al

RO NLD. —D I DHBEITIE, FEACIETOFEEMASLZ LIZL>TRONDSEID
e A=0Ng 2 A1 2 Mg = A=A 2FD8, [A|<IA](0<i<)THY, |=1D%
BOFRERED

Sar(f) _SA(f)

= (Sa, (/) =Sa,_, () + (Sa,_ 1(f)_SAl L)+ (Sa, () = Sa, ()
< (M NAlﬂ+wf7WMJﬂ+ + (M —m)| A
<I(M —m)|A]

PROoNS. HERIZHT 2 AEREFAMKICL TRENS. GEIR)

WES1 LD, DEAZFHLTOL ZLIZE>THEDIE A 2hS LTV &, REF
SA(f) EHAIHIL, BRIF SA(f) REFIHD LTV, £72, FRAO EEA TS S(f)
TH Y, BEHO TS ERD S() Thote. —F, BESATEAL LS, BHl {a,) M
SR (£ 1580 THOBOL (F72EF) ERESIE, 7 OMBMEATEAEL 7o

li = 7213 inf
im a, = sup a, (i liégNan)

n—oo neN

MDD, ZHIZHELTSEHEDE LT, RO Darboux OEHAER D 37D

EH# 5.1 (Darboux) §(f):|ii|n;10§A(f), g(f)—|il|§OSA(f)

SEER TRADICHTARZAHIL LS. THADOEZEB LU LROMHE (EH11) &L, EED

e>01lZX LT,
€

() =5 < Sa,()



5.2. Darboux ®EH 77

EBEOBKM IO (Hofnie) 08 Ag DFEET D, T, A2KHIOEEDSEIE LU X
. AT A DR RzEbETHEONINEZ AN T4, Z0rE, #i#EL2LD
Sar(f) = Sa(f) < no(M —m)|A|

MO ALD. 2720, no 130E Ap DU Z R\ D DK TH L. ZOAEFEAZERL T,

e
27’L0(M — m) + 1

WCEDIERIZEDD. ZDLE, FEIADN|A| < Zi7zL T

0=

Sar(f) = Sa(f) < no(M —m)d <

~ M| ™

MDD, &SI Ag < AT 5, M1 XD Sa (f) < Sa(f) BHD D, BLED

Zemn, |Al < &N IEREDOAHE AITHLT

S(F) = SalH)l = (S(F) = Sa () + (Sar(f) = Salf) = (Sar(f) = S, ()

e €
e Z_ 0=
<2+2 €

LB, I, Al 0D&E SA(f) = S(f) £eB T2 RLTVS. ERFICHT HRAE
FERIZ L TREI b, (GEHK)

EIE 5.2 KD 35 (1)-(3) IEEWIZFAMETH 5.

(1) B s EXH I THMDTH 5.

(2) S(f)=S(f) (Darboux @ r[FEs5A:)

(3) ERDOEHIZHULT, KB T DHB0E AMMFAELTO0 < SA(f) — SA(f) < e DY
AYASH

SEFA (2)=(3): Darboux ®EH (FH5.1) BLOREXD

lim (Sa() = (1) = 5(/) ~ (/) = 0
A 0. SR, RO TR e 8 LT NS RIER S 2E0UE, |A| <6 %177
FEREDAE] A XL 0 < Sa(f) — Sa(f) < AR D b, Foifh (3) A D 1.
(3)=(2): MEREOER LT, (RELD (FHMAR) H55%E A BEIELT

0<Sa(f) = 8alf) <e

MK LD, —F, W51 (3) &9 SA(f) <S(f

<S(f) < Salf) THENS

~—

< S(f) = S(f) £ 9a(f) = 8alf) <e
IS(f) =Sl <e

ZOBBORERIEEDES « TR UTRD DT e b, &0 (2) HES.
2)=(1): (5.3) R& D, EEONE A BEORETE ITH LT



78 HHorE ML
MWD > TWBZ EIZEREL LS. 22T, Darboux DEH (L 5.1) BLORE LD
lim 54(5)=5() = 5(7) = lim 5a ()

THENS, BFIAILDOEMED, RFEFTEDEFHIZHEFBEZL

S(f)

|il|rgoS(f, A, = S(f)

L5, ZhE AT THRATHY, TOMMEN S(f) (=5(f) THEILERLTNS.

(1)=(2): FEOERK LT, HELYD, AN RERS PELEL, |A| <6 Zili7-TE
BONE A B EXEEORETT € 18 L TRAN K D 520,

b b b
S(f,A,f)—/ flz)dz| <e /f(x)dx—5<5'(f,A,§)</ f(z)dx + ¢

ZOREROWL D T B FRE LD, (5.2) RTEETS
b b b
/ f(@)dz — < < Sa(f) < / f(@)dz + ¢ - / f(a)de| < e

ﬂ’biilhlm Sa(f /f Ydo 785 LR T WA, FRKIZLT, hm Sa(f /f

LmREN, LEDZ & & Darboux DEH (FH5.1) kb

b — —
S(7) = Jim Sa(f) = [ fla)da = lim Sa(r) = 5(f)

|A]—0

YRy (2) BES . GERR

5.3 EiGEHOTES M

BARKIE T Cotfe 2B f (B TH D Z L IFERTH - T&E /2, RIZ, EH522HWT IO
HEZIMHL LS. 207701, #@ltofaz 4 Uik 7z —kdEkeEIZ DO W TN T 5

EFE 5.4 KRBT CERINZEE f BV T C—HEHRTHHLIE, TREROEH 1T LTHS (+
IINSTR) BB PEAEL, |z —y| <d 2l SHERD 2,y € TIZHUT |f(z) — f(y)] < e 2k
DALDEEZEWVD.

[T TRERETH L Z L DERZMILL T EZHVTELS LIRDES1T7425.
Ve>030>0Va,yel (lxa—yl<o=|f(z)— fly)| <e) (5.4)
—F, fRITHIZEGETHD I LDEBRITRD LIS RHDTH 57z,
VeelIVe>030>0Vyel (Jz—y|l<do=|f(z)— fly)| <e)

INSDEWNE Ve e I] DMEIZHS. G 0.2HIZBWTEmMHEE VB XU 3 OJEFE D HEEMEN
BTN TWZZ 2 2BWERZZ5.) BIZHEGETH 250, THUXLIEIZH Y UL2B->T 135 > 0



5.3. D AR M 79

DENZH D DIZR LT, —HEGEOEEIZIE 130 > 0] DBRIZHD. TN > THDREDLSED
MEWVWS L, §IWMNKFELTIRE>TL 2D VWS Z 2 ThHD. BILHEHKRTH LGS, MEx
CIER e ZETT AT EIZIERS BRED, i3 e F0TRANE 2 IZHBIKFELTWVWS, T4b
L, (e 2ZZ2LZTNIRUTE 2 0II0/NS LARTHRIER S RWEEYRH D, Thiix
LT RRERE THRGE, 61xe 2000 lmED, ME o U TEERIZ (Thbb—RRIZ) B
LZENTES. ZDEDIT, FHSZME T T—HIZII S Z &2 6 —Rdf & EiEh
5DTH5.

M 5.1 XM TERINZBEEFITRHLT, HHEHRL > 0WHFEL, EED 2,y € TITRL
Tlf(x)—fy)| < Llx—y| KDDL E, fIX1 T Lipschitz (V7w Y) #ifiThdd L.
f 77 I T Lipschitz @i 61, [ T—HREHTH 2 I &2 RE.

GO EE TS 2F b CTHMEILS2MHS 2 LIk TERET DI ENT
Sz, HREROERELREL S 2O TR S 2H S ZLIZL o TERTAZ N TES. §
hb, IROEBEAK OO, FOFHIFME LTELTH IS,

I 5.3 XM I TEEINZBEE f 2T T—HEGIZR D 72D DBEADFMIEIRADPED T
DI EThH5D.

lim su T) — =0

Jim, s 1f@) - J)

[ 5.2 EH 5.3 ZitHld L.

LOFEHANSHO R L DI, —HERTH o208 K THS. L1, IROBIPS 215 &
I E DI —MITITL D 727200,
B 5.2 f(z)=212X0EX BB fIXEHKE I = (0,1] THGETDH 2 H—Hadific TIEA,
HEE, —RHERTHEEMELTALS. 20X, c=1 1IN LTHBIERIBFELT, (£
BOx,yec (0,1l T

lz—yl<d = |[f(@)-flyl<1

DO SR ER S w. 22T, K (0,1 K& ENBES {z,} %2 2, =2"" (n € N) T
EHES., ZOLE, 2y —xp| =21 50 (n— 00) THENS, THREZERE ny %
WK [2ps1 — 2| <6 (VR > ng) 725, THDZ

‘f(xn—kl) - f(xn)’ <1 (Vn > nO)
MOV T NE RSN, 22 AN, T LR BRKNIZEEL TAS L
|f(zna1) = flon)] = 2" — o0 (n — o0)

ey, ERXIZFETS. LzRoT, fIldT T—hGEGETIER.

R Z OB f K (0,1 ToRERIZR S mWhrnS L, flr) =1k =00E< TR
BIZEMLTEY, 2 =00 TEa AT bTPCEMUEETTE, flo) DEIXIEEIZK
SLEMLTULEDS. LEDST, fEx D0 ISEDIHEEDIEE, T U T 6 D% /N
ILWSBWIRD Tz —y| <d=|f(z)— f(y)| <el LR NDTHS.
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ZOBID &S, B f RERINTWBKM T DUl AN TH D, B f DEAAZ D
FUZHEPIIEEB UL B> TWB LS RIGHIT f O—FaolfEtErikbns. iS58, KMT
DAL TWAGEEIZZD & S BEBOHIZ BENVENIRES L LTH EFL WA RWTHA
5. FEEE, IROTEHEDA D LD,

EHE 5.4 FAXE I = [a,b] TEMRREE fIX] T—HERTH 5.

FFER HHIETCAEHAL &K 5. 2072012, fIE] THETH 20—l CldaWnw e el £ 5.
ZDrE, (5.4) OBEMVED LD, TOHREMEE A1 ZHWVTERT L LRDESI1T145.

=(Ve>036>0Vz,yel (v —y|l<d=|f(z)— fly)|<e))

= F>0-(I>0Va,yel (Jz—y|l<d=|f(z)— fly)
= >0V >0-(Vo,yel(v—yl<d=|f(z)— |
= >0V >03z,yel ~(lzr—y|l<d=|flx)— fly)| <
= >0V >03z,yel (Jr—y|l <22 |f(x)— fly)| >e)

ZOBEBEDERIZBWT, 2200MEP,QIZNLT [P= Q) OEEMEIX [P 2D -Q] TH
I MV, T, EROBARBnICHLT, ZORBOREACBIFZ6>08LT=1
2B L, TN U TIRAZN72F 20,y € I BEIET DI R0 05,

fon =l < B [f(en) — flon)] > € (55)

ZDEIZUTERZZ T {v,}, {yn} PEE D, B {z,} FERTH S5 5, Bolzano-
Weierstrass OFEH (EEL 1.10) & YIRS 2] {zy,} B LT OMIRAE 20 € R BT
H. T a<aym SLIEBEWVWTn = o0 TN a <z <b TNDZ o€ IBKYND.
X7z,

1
Yoin) = ol < [Ypn) = Tom)| + 1Tpm) — Tol < ——= +[Tpm) =20 =0 (n— 00)

p(n)
£, {yn} DEDII {ypm)} B X7z {2y} & F CHBIRAE 20 (ZWUERT 2. 22T,

|f(@o(n) = f(Ypm))| = €

ZBEWTn >0 &TdE, fOrlBIF2EHREIZED 0=|f(z) — f(zo)]| > &dM, Z
NEe>0IZFETSH. LEPoT, fIRTIT—HERTHS. GEHK)

EDFRETIE, [T TRl TRV EEL T (5.5) Xz d I NOBS {z,}, {yn} %
U7z, sl 520 T 0L RBFINFHAETH I L 2HHT 2DIERETHAD. Z0
RS H, BEOLIOLIWMMA S 2FES OLE Lo THEZWL. X512, BEMERZEDLL,
A 01 ZHVWTIERRIZY & 32Uz, wmlEEE2MH5 L, TOREKEREIZERARLITEH,
BWIIZEE S DORMEIT S ZT TV e HfiRICAEMEZENTLESIDTHS. THIFEFD
it 5A LS. 720, BAWLEEZDCEEMEZELDTIZRL, RKIZIZZ DG EME
DEREEZEZDZLHLEHETHS.
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B 5.3 URTEDONDE f XM I T TH B0 E S0 2HER L.
(1) f(l‘) = Sin%a I= (0700)

:rsin%, I=(0,1]
(3) f(fL’) = ‘7:27 I= [0,00)

PAEDUERD T, BB DR EZFIL & 5.
EI 5.5 PHXM I = [a,b] Tl 2B fIZ ] THHITH 5.

SEER INEB L CER 54 L0 fIXT T RREKETHS. LZDoT, TEDe>01IZ/LTHS
INETIR S > 0DMFEL, EED 2,y e [ITHLT

€
b—a
Y75, A% A <6 RMETEE I OEEOAHE LES. ZO&NEI A, (1<) < n) 12

XETHO, B fIZT I THIETH L. LiehioT, EH25 LD fIZENXHA; T8\ THK
KIE M; B L OEUIME m; b, Thbb, RAEHT aj, B € A DT 5.

lz—yl<d = |[f(zx)-fly)l<

M; = sup f(z) = f(ay), mj = inf f(z) = f(B;)

ZEEA]' .’L'EAj
I, oy — B <|Al <8 &0 My —mj=|f(a) — f(B))| < 5 THBZ LITEET B L
. n c n
OSSAU%ﬁhU?:Ezw@—"m@U—%q)<b_az]%—$4)=€
j=1 j=1

b, LhoT, WH52 &0 fIX I THMEDTHS. (GEIHIK)

M 5.4 BAXM I = [a,b] THFAREM (b2 WITHEFRD) 2B f I TUBEAITHEILEE
M52 % HWCEEHYE X.

M 5.5 PFAXME I = [a,b] THRREE f BHXM (a,b) THEFETHNIE, fIZ T TAIEITHD
ZeEEMF2ZHAVWTIHE L.

ZOM B IZBITBKEREH NS, HlZIE

TEF B8 f IZFAKM[0,1] THBEATHEZ 1005, kB, ZOMBfO2z=01281}5
i EDEIITANEZTH, 2 =0 TIEFICITRSRVWI ZIZEEL & .

IROEHUIIEF IR T WA, ZOHEHIZFEIIHTH 2005, BAIEFHARIEIL THEDOZ L.

EHE 5.6 fIXFAKME I = [a,0] CAIBEDTHY, m< fa) <M (Vxel) Ziizd&d5. ZD
& &, PHKH [m, M| TERS NALE OB ¢ 1T LT, 6B ¢o fHE T TR
A
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SRR o (ZPAXE [m, M) THEIETH D55, EH 2.5 KO EAMES K OR/MEZ £ 5. KT, ¢ X
BREBTHY,
oW < K (Vy € [m, M])

BT IERK AMET 5. £72, EH54 50 ¢ 1 [m, M] T—REESETH B0 5, LHEDe > 0
CHUTHANE 6 >0 DBEAEL, FERED y1,ys € [m, M] 12X LT

3
2(b—a)
%, —hH, fIXITHEATHE2H, THL2LOXKMIDOHEDEA :a=129 <11 <
Ty < - <Xy =bWEMHELT

ly1 — 2l <0 = |é(y1) — o(y2)| <

I3

OSFA(f)_ﬁA(f)<E

RO LD, ZDHE AIZH LT
M; := su x), = 1nf
J mepjf( ), my: - f( )

J1::{j|Mj—mj<5}, JQZ—{]|Mj—mj25}
LEDED. jeJ DEE, EED z, 2 € AjIZHLT

7@ = JEN S My—my <6 9(f(@) = o)) < 55—
€ /
¢U®D<2@_ay+aﬂwn
LB, ZOWLDze A BT S ER, o € A ICBT 5 FEEZRIUE
A7 ™ . N, _ o . 8 y
ﬁﬁojo.tﬁu,M}:ym¢g@»5;wmf:2§¢q@»f%é.it,jeh@%
ZGA]‘ z J
&, M;—im; <2K PO o TWA I LIZIEET . ZOL X,
gA(¢°f)_§A(¢0f):Z(]Tjj m] Tj —Tj-1 +Z o Tj— 1)
JjeS1 JEJ2
g
sz( 1’31+2KZ — 1)
JjeS1 Jje€J2
§§+2sz%—%4)
JEJ2
DI D S ZZT,
oe

€
2K Z(az] —a:j_l) < 5
JjE€J2
U7zD3oT, 0< Sa(pof)—Sa(pof) <e DEHILD. WRIZ, EH52 KD ¢poflk] THHE
3TH 5. (GEFHRL)

ZOEBE D, BB fHEHXE T THRES RS, (f(), |f(z)], /@), sin(f(z)) DK
HLEL T TABEDITRDEZ DRSNS
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5.4 RO DOEARME EWMABOFEOERTEE
EE 5.7 f,g%HXM [a,b] THEIREKEL, o, 2EHETE. ZDLE, af +8gB %
7z la,b] THIF TH 0 IRAD D LD,
b
/ (af (2) + By(x))da = a/ @ dx+,3/ (B45 DETEE)
TolZ, fgb %7 [a,b] TAIEATH 5.

SEBA X4 9 % Riemann fllz# 2 5 &,

n

S(af +Bg, A, ) =D (af(&) + Bg(&)) (x) — z-1)
j=1
_aZf@ —wj-1) +ﬂ2g@ zj = 1)
7=1
= aS(f,A,8) +BS(g,A,€)
—>a/ f(z d:c—i—B/ dx (|A] — 0)
L7AoT, af+Bg b %7 [a,b] THREDTH Y, BHOMIEMLRKD IO, 72, %R

1
fo=7((f+9° = (f -9
WHERITNIE, OB REBLOEHE 5.6 &0 fg DAFESMERRES. GEHK)

EE 5.8 f, g (IEAKXM [a,b] THEAZREBTH Y, f(z) < g(z) (Vo € [a,b]) 2T LT 5.
D&, RADBEDY LD,

b b
[t < [“gle)ds (B D 1AM
FOREICIZ, B c€ [a,b] T f,gldEHTHD, f(c) < gle) 27T LT5H. ZDLE,
AP D LD, . .
/ f(z)dx < / g(x)dx

SEPA Riemann FIZR 9 5 RER
S(f,A,8) = Zfsj j—wi-1) < g(&) (@ — xim1) = (g, A,6)
7=1

IZBWT|A] = 0 & THUTEHEDFED ERBM S, BEDOEROIEIFIIM & LTHRLTE IS
(FEAHHS)

EH 5.9 f AKX [a,b] TABD S SIE, |f] B £ [a,b] TABIITH D IXAANHD VLD,

< [ @i
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SRR |f| OMRAMEIRER 5.6 RS, £z, —|f(2)| < fz) < |f(2)] (Vo € [a,b]) LT

EM 5.8, 5.7 % HWNW5D &
b b b
- / 1 (@)lde < / f(z)de < / /() |de

Ehb. INEDEADRIRES. HDHWVIE, Riemann AT 5 ARER

Zf@ —2j1)

7j=1

IZHEWT|A] =02 LTH L. GEFR)

1S(f,A,8)] =

Z|f (E)l(xj — 25-1) = S(If], A, €)

f 93 [a,b) TAMATHS & X,

/b ey = - / ' fla)de, / " fla)da =

CEDDL. MOBHOIMEMEMIZERDE ZIZFATETED, LIcHENAUEEH EFERIZL
TEFHTAZ A TE 5., ZOIFHIIME LTELTE IS

EE 5.10 f2HXMEI CHES RS, TIZEEFNALEEOHKME JIizBW\WTH fIFAES T
Hb. THIZ, FEEDa,bce TIZHUTIRADKD LD,

b c c
/ f(a)ds + / f(@)de = / f(@)da (B4 IR
a b a
5.6 M 5.10 ZaFHHE K.

M 5.7 fHHXME [a,b] BLS[b,c] THERZRGIEX, T 6 28I 7-HKXM [a,c] TH ST
HY, MOOIEMENE YLD Z &2 mRE.

B 5.8 M 5.8 DEI-DFREZILHE K.

T 5.11 (OO FEHEEHE) 251 = [a,b] THEARSIE, XA%§E2T 1 e RVHFET 5.

/ e = pb—a) BEC int f(@) < < sup )

zel

KD, f %[0, b] CHEMEE 51, WREWET 0 € (0,1) BT 5.

b_a/f Fla+6(b—a))

GEER IRELD fFIRITARTHD Z LITIEREL, M —Supf( ) BEEm —1nff( ) &L,
m< f(z) <M (Vo e I) BEE YLD, LizdisT, ﬁﬁ@%ﬂ[@lﬁ (EH 5.8) oto

b
m(b— a) §/ f(x)dx < M(b—a)
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1 b
b—a/a f(x)dx

EBITIXEADRDBHES.

xRz, fodfEEEREL LS. e, fAEBBEEROLG, EEHOFRIIWSLLDOT, f
BEBEBTRVWET S, Z0LE, EH25 XD fid[0b) TRAES KUOR/IMEZ LS. L
7=DoT, M= fle1) BEUm = f(ea) £725 c1,¢0 € [a,b] FET S, ZDLE, $bAA,
m < f(x) <M (VYo € I) PO YL>TWA. 512, HEEOER (EFL2.6) £V m < f(e3) <M
8@5 C3 75§ C1 et C2 @Fﬁﬁc:ﬁt{jé @T, if% 5.8 J: 0

LB, TNWDZ,

pi=

b
m(b—a) </ flz)dr < M(b—a)

TROE, fler) <p< fle) MEFONE. BHO, hEOEH (EH2.6) &0 u=f(c) &3
chcy & co DMITFET 5. c€ (a,b) THBN6, #H%0e (0,1) ZlNiEc=a+00b—a)
EELZENTE,

b
s [ H@z == 10 = fla+ 0l - )

5. GEWIFR)
EIE 5.12 (MM DFORAER)
(1) f % [a,b] CHlfi/eBl4, cela,b] &L, B F % F(x):= [ f(y)dy TEDS. ZDLE,
FlZ[a,b) TC'HETHY F' = feid. Thbb, A LD,
d x
& | sy =)
(2) F % [a,b] TC'HOBEBET 2L, RADED L.

b
/ F'(2)dz = F(b) — Fl(a)

FEEA (1) € [a,b]) ZERICEET D, 20L&, BoomEE (B 5.10) 8 LS DOFH
EEH (FH5.11) £0dHb0e(0,1) BFEL TR D D,

et P02 ([ sy [ sonan) =5 [ = s+ on

Lo T, fOz I8 F5HEEMELD

‘F(m—i—h)—F(a:)
h

LY, Fl(z) = f(z) BMES. 512, fIREHRTHZ00 F/HE2dliThY, FIXCTHT
HEIENDND.

(2) G(z):= [T F'(y)dy B L, (1) DFRED G (2) = F(z), TNDX (G—F)(x) =07
O D. U7zhioT, EH3T (3) &0 G-FIXEHBEKTHDZ LA nnD, KHZGO)-F((b) =
G(a) — F(a) DD, L7zhi-T,

—f(w)‘=f(:v+9h)—f(w)l—>0 (h—0)

b
/ F'(z)dz = G(b) = G(a) + F(b) — Fa) = F(b) — F(a)
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EHRDEADADIKED.

HEVIIRDESIZFEHLTH LW, Ata=a0 <21 <29 < -+ < 2y = b ZX[H [a,b] DIEE
OHNELTD. DX E, BANKEA; = [1; 1,25 CBWTHMOEE (EH36) 205
&, MAZG & e A AT DI LD Dn5

F(x;) — F(xj_1) = (5])( —xj-1)
IDE=(&,8,....&) BREILE UTHWT F/ @ Riemann MZFHHT 5 &

(F(xj) = F(xj-1))
1

S(F' A €) = ZF’@ i) =

n

= (F(acn) — F(zn-1)) + (F(zn-1) — F(®p—2)) + -+ + (F(x1) — F(20))
= F(z,) — F(x9) = F(b) — F(a)

Y 7B ZIZTIA 0T BE

b
/ F'(z)de = lim S(F',A,€) = F(b) — F(a)
a |A[=0
LRV EADKXDGES. GEIHR)

EFE 5.5 [ F XM CEHEIN-EHREL TS, FARfORBEKRCTHS 1%, FIXI THOA
BETHY Fl(z) = fz) Vz e ) BRI DEEER WD,

f 2K [a,b) (I2B1F 28K, ¢ € [a,b] £T D&, WABAPFOEAEHLD, F(z) =
[T fly)dy TEE 2 F 13 f OB THS. Lo T, EEBBUT U Tide 3R
BPFEST S, £72, f(x) D1 DOFIREE F(x) IZEBEZMA T F(x)+ C H X7z f(z) DA
B2 5. 51T f(o) DIRBRARKIZZORIZR S NS, (T72bb, FIABEEITESRGE%ZRWT
mx1D2Thsd.) 22T, Thx

[ s

LEE fORERP L VD, F ZfgBAf f OFBEAKE T2, MAaBESFOHEAREH LD
/ f(z)dx = / F'(z)dz = F(b) — F(a) (TR FDEARANX)

MDD, HAOERIHESNTHAMERFEL &5 &30, KRBT HEE BT OF
OFE L RO EE L hiEa S5, BRI, f(z) =22 2K [0,1] TRAT B0, n
4 & N KA SRRUE TS B &

n

! 1 2 nn+1)2n+1) 1
2 . .
/0 zodr = nhm - E (n) = nhm 63 = 3

Y5, AW, f(z) =2 DFHEED 1 D4 F(z) = 323 TH 5 Z LIZERULBABDZO
BEARARZFHWCTEHETNIXIRD & S ICIEFICRIZEETE 5.

1 1
1 1
/ 22dx = [mg] = -
0 3 1 3

JESRHNZ RS &, WA DOFERE XOMABMAFOERARNRNORERIZLD, HBEPERREZ KD DH
DEEPEZEULSHRIZITE S LA -27-DTH 5.
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EH 5.13 (EMFSE)  f 2K [a,0] THGEZREE, ¢ Z2XKH [o,8) TCHHEOBEKTo L f
FEHARETH Y, ¢(a)=a,¢(8) =bZ=T LTS, ZOLE, RADED LD,

b B
/ f(x)da = / F(6(0)6 (D)t

xT

ﬁ%_ﬂ@:i/f@Mth<t,Mﬁﬁﬁ?@%ﬁﬁ@ibFﬁﬂ:ﬂmtté.btﬁo
T, BHEBSOMNE GER33) &b

d

S F(6() = F'(6()e'(t) = f(6(1))¢'(¢)

MDD, ZOMAE ans B EFTHDUMAEIFZORAKEHEZH NS &

B B dq
| #ews o = [ SFe@)d = F@@) - Fo)

b
= F(b) — F(a) = / f(x)dx
LI BADRDRES. (GEHIFE)

TR 5.14 (WBARESE)  f,9 ZXH [a,0] TCH OB E T2 L, ALY LD,

b b b
/ F@)g(a)dz = [f(@)g(x)]" - / f(2)g/ (2)da (5.6)

S MOMAEL Y,
(F(2)9(x))" = f'(@)g(x) + f(2)g'()
Y725, ZOWLE a5 b E TR LIOR EOIAREIE T EADRYE S . GEBK)

(5.6) RTIREKOIEIZE 572305 [h(z)]2 = h(b) — h(a) ZAVTWS. ZOHRSZLIZLIE

a

W)t etirng, $hbb, h@)|) = h) - hle) TH5.

) 5.3 (AFR Taylor JERE) 2 3.4 #iTlX Rolle D& (EH 3.5) %FIH L THR Taylor &R (&
H 3.12) 282, ZIZTl, HOoEoRZFALTENEZEZ S, MOoMEIFORARTHEE XU
WA &b
X X d
f@) 1@ = [ S = [ (—dy(:v—y)>f’(y)dy
— e~ ) W~ [ (=) W)y

xT

— (¢~ a)f'(a) + / (z— 9) " (y)dy

a

[ =y = [ (- E)

_ {—Wf”(.y)]: - [ (-5
(z—a)?

(
(
I
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)
1) = 1@ + - s+ E5 v [ IS gay
I 51T i , i ;
[ = [ (- S ) s
= C iy [T gy
)

IS
s}

N—
+

f(@)=fla)+(z—a)f

x—a)? x—a)? T(x—y)3
( )f”(a)—i—( i ) fm(a)—i_/a ( 3!y) f""(y)dy

PN Z O#EAEZ R 0 REIE, O™ fhDBIE f 1238 U THBR Taylor &5
k=0

WO LD Z AR ND. SOBE, BARE R, () WROBIZRS.

T n—1
lﬁxw)—‘ji (OlfQU!waQde

% Bernoulli (RILX—4) DEIRE VS, X512, ZORESITKU TR OEEEEE (&
H511) Z2EATHIE, A2 0 (0,1) BFHET DI L0 5.

(1-60)""Yz —a)"

R F™(a+60(x —a))

R,(z) =

I % Cauchy DE|RE VD,

1

B 5.9 JEEER m,n 1K LT, L, ;:/ 21— 2)idr L BL. ZoEE, LFORNE
0

2.

(1) Impn = 725 Imrin1 (m>0,n > 1) DL ILDZ & 2RE,

(2) In Bk X.

/2
ﬁau)#ﬁ%ﬁnmﬁbf,%:i/ sin"zdr EHL. TOLE, UTOMWIEZ L.
0

(1) Jo="1Jp s (n>2)BHEYILDI L ERE.
(mti%ﬁ@;
(3) bm4<bn<hn (n>1)DKONEDZ &R, (2) DFEREHWTIRD Wallis (7 4

n ()’
V) OAX lim — - —% Z A &
7 Gy V7

l\D



5.5. RNEMDT DFRHRIL 89

5.5 AERDOEEE

BIEICOBELIZ LD, HkPEBITN U TR ICAREEI VLT 5 I Lidnrol. & 250,
BRE K> TS &5 I FERBORTEED D, BUOHERKTEITS LIRS LW, 22T
1, RNEMDPWERBTEHEIT D X228 O L XS,

f(@)g(@) 2z OSHALTHLE, L0 0 WS HOMMEEERRE VS, £T, ERMAN
BR (T7005, f(x), g(x) WEEBSHAOHE) OFERAOFFEEMAL &5
RECEOHAEIIZ XD, EEOSEAR f(z) FERFLO | KAOBUHHEAMME NG Z L
HohTwb., $742bb, f(r) 2 niREHERT 2" OFEBE a (£0) &L, a; (1<j<k)% f(z)
DHIER B HEBIRT TN S DB EEE my LT 5 L WAL 1.

k
Hq:—a] a(z —a)™ (x —a)™ - (v — ag)"™

ZIZT, n=mi+mo+---+myp TH5B. 51T, fla) WEBEOZHEATH 2858, HU flo) 1
FEI a+if 2 BT, TOMBEER a—if b E72 f(a) DRIZRY (2—(a4if))(x—(a—if)) =
(r—a)?+ B2 DD ILD. Lh>T, FEEBDOLER f(o) 1Z5HRD 1 kA e 2 RAOREIZA
B ng., $hbb, f(r) 2EEBn REHEAT 2" DR %E o (£0) &L, f(z) DHFELS
FHR%EZ a; (1<j<k)TENSDLHEE m;, f(r) DHRRDEHELIE o; +iB; (1< j <)
TENSDEEEE n; &5 LIRADH D LD

k l
v =a (H@s - a;-)%) (H«x ~aj)?+ 6?)”]’) (57)

j=1

ZIT n=mib o mp 20+ tn) THB. COLE, ROEHAUR D L.

T 5.15 GEoo%UE)  f(x) % (5.7) OWOFRBEENL U, g(x) % T DIREBD f(x) DIR
ﬁ;bméwiiﬁi%ﬁ%ﬁﬁtﬁé.:@t%,ﬁ@%ﬁ%ﬁ@m@%uﬁﬁéma

M = b]im ij$+djm
f(23> Z (a: —aj)m +z_: Z ((m o ) +52) (5.8)

Z :'f‘, bjm,ij,djm ﬁ:%ﬁgﬁfﬁ)%

ZOEHIZRBFORIEIZ AL DT, TOAPEEHEL LS. ZOEMEY, [LEOEREAE
HESIEZIER L (5.8) OBOWASEOMC AL, FB, LA TOREHH RO LD B
&, FOATEAETEH S TBHEL L.

5 5.4 ﬂ - R SHA MO NBOMIZERL LS. £, 2720 TH-THE, 470K
ﬁ%?ﬁio

6 2/ 4 2 2
-1

z :x(:c )+ 2 x

x4 —1 x4 —1 xt—1

ZITC st —1=(-)(r+1)(2*+1) CERLUTEM5.15 2#@HT 2 &

2 & Cy Csz + Cy s
x4—1_az—1+x+1+ 22 + 1 (Cy,...,C4 IFEE)




90 HHE ML
WS EERPEK D LD Z Wb, FIT, BHCO,...,Co2PREL LS. ERXOAHLZE
AU, THLDHF % BT IR OMEERDGES.

2> =Ci(z+ 1)@+ 1)+ Colz — 1)(2® + 1) + (Csz + Cy)(z® — 1) (5.9)
oM ERERL, MOREEMETSZEIZLD

C1+Co+03=0, C1—-Co+Cy=1, C1+Cy—-C3=0, C1—-Cy—-Cy=0
1 1 1
01_17 CQ__Zv 03_0a C4_
BV, 5.9) AT =1,-1,i 2ZRATNE, TNEN1=14C1,1=—4Cs, —1 = —2(Csi+ Cy)
e, INDPSEBEC,...,CinREL., UEDZ D6, MOBERANLESNS.

x5 2+1 1 1 N 1
=X —_ —
zt—1 4\z—-1 z+1 2(z2 4 1)

INE ORI, ROFEMDPERSIND.

8 145 1

+ 1 arctanx + C (C ZMDEE)

z+1 2

a:—l’

XTC, ©H5.15 X REEY

[otan B ot

PAETENE, TRTOEBBKO FERADHETE S 2 LIER S, HHEOTEEHII OV
TRRDES1T75.

1
/dx{<mwm@ml+c m #1)

(@ —a)m log|z —a|+C (

3 3
[N

BHEDAREMDPIZOVTIHRO XS0 L XL 5.

x4+ 1 2(x — ) dx
/((a:—oa)2+ﬂ2)mdx_2/((x—a)2+52)md$+(a+7)/((x—a)2+ﬂ2)m

COENEITTHHOAREEIIZOWTIFRO LS 12k 5.

[ e G apr Tt A
(& —a)?+52)m log((z —a)? + 8%+ C

3
“

/\
3
I
—
~—

AL 2 IHH DA ER D Z25HH T 5721

dx
”“:/f@—aﬂ+ﬂ%m



5.5. AEMD OEHHEIL
EBE, L TN LR EEI S, m> 21T LTI

1 [(e—a)? 18— (¢ a)
»/ (@—alZ i "

-3 {/ <<w—a>dim> 5/ @‘“)((m—%cf);f)ﬁ%mdw}

wo [e g )

Iy =

T

%MV®H

I

Tr— + 2m — 3
2 (& —a)2+ )1 " o(m—1) """

¥z, LIZDOWTlE e =a+ By RJDEHFEDZITD &

Il:/(x—jwzﬂ Miﬁz_ﬁ/y 741

+C

1 1 T —
= B arctany + C' = — arctan

B B

ZOHbR 2RI, [, 2 RDDZIENTE S,
PEDZEehs, EHEBOAERONVHETE LI LB h o7z,

B 5.11 IRATEDSNDB f ORERED Z25HEE L.

(3) f(@) = Gripes

gate
im]+7n )«;:;2+WW“1_2Wi4)/(@—a;iﬁ%m*}

91

RIZZABEBOAER D DFTEEZBN L LS. BERNIZIE, R(u,v) & u,v IZBT 2 EREEK

£35LE, R(cosa,sinx) DAEMDEEZD. TDLE,

x
tanizy
L,
€T 2 2 1—y2
=2co8’S —1=— " 1= 1=
cos T cos 5 1+tan2% 1+ g2 1+ 42
T T T 0T 2tan% 2y
51nx—251n§cos§—2tan§cos 5— 1—|—tan2% = 15,
1 1 x 2 2
-~ dr=dy &V dr=2cos’Sdy=-—"—dy=-——d
2 cos? % e o o8 o 1+ tan® Y 1492 Y
L7zhisT

1—y* 2 2
/R(cosa:,sinx)dm: /R y27 Y 5 5dy
I+y* 1+y2)1+y

b, ZOAEUIZ Yy IZOWTOEHEBORERD THE05, LITHALEZELSIC

TEHILMWTES.

(5.10)

LT

i
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2 —sinx 4 1 N
5l 5.5 /H(szdac:\/garctan<\/§tan2> +log< + 2 cos? 2) +C (CIEHEDEE)

FEEE, (5.10) IZ KB EMED 2ITO L
. _ 2%y
/2—smxdx:/2 1+yz 2 dy:/ 4(y> —y+1) dy
2+ cosw };yg 2 (> +3)(y*+ 1)
y

4 2y 2y
= — d
/<%+ﬂ*ﬂﬂ+3 zﬂ+1>y

4 2+3
= arctauny—i-log<y2+ > +C

V3 V3 +1
4 1

= — arctan| — tan +lo + 2 cos +C
V3 (vﬁ 2) g( 2)

i, b, BRESICIOAREE D 2R T GG, HOEMy 20 s IR LENT
LESADRDRL BN, ZOHTIE, TS5 2T7HOE ZATHEEZKATLES>DTHS. &
RS 2T E1E, BT XOBERIIET 25N 0EDI1IZL & 5.

COREEERMN TS L, ZABBOARAEMAPHTELEZAMEZEZTIC (5.10) ITL B E
R 217D AP DR, 2O &S RBEREZTZE, B0 BA T I3AHBERO R ERS IR
HEINDD, TORAEHESDPEHBEICHETEDL LZBES W L RZROHIIPSEDNETHS 5.
P AL BITEH (5.10) 2175 DTIFRL, WHEABEBOEEZ LK RT, CALEHREZT S LR
PRI BN EEZEZAThroEIHRZ T2 X5 IT0ENT X 5.

Bl 5.6 (5.10) IZ X2 EHBESZ1TD &,

2y

sinx Try? 2 / 2y
———dzx = dy = d
l/1+m§xa:(/1+( f1+y 4 1+y4y

:/ 5 2y dy
(y—75) + )((?Hﬂ +3)

Al ez e
(v— %) y (v+5) +3

1

2
= arctan( (y — —)) — arctan( (y + \g)) +C
= arctan(x@tan 5~ 1) — arctan(x[tang + 1) +C

B, —H, cosx =y llXDEMEITD &, —sinzdr=dy £

sinx B dy _ _
/wﬁdm— T2 arctany + C = — arctan(cosx) + C
L%, ZOREDEEDIES VEED L DIFLHICHHETH 5.

NS 20D FEMBIZ—RATELELSTWEEIIITRZSED, HiFENS OB EEX
NTWD XS BERD 2 12 LT

arctan(x/itang — 1) — arctan(x/ﬁtang + 1) + % = — arctan(cos x)
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MWD LE, BEEDENUPRWI EREIOONDS. ZDLDI1Z, REMEDDHEREEIZZ
DHEHE, BEOMLEHIZED AT EELES BDIZRED, TNSHIXEREDE WL NN,

ZOHITHES TH BN,
/f(cosa:) sinzdr H2H5WIX /f(sin:v) cos zdx

WSO =ZABOANERD ZEHET 5121, TNENcose =y HDWEsine =y L EHT
Briw, ZoZlid, EMOLEFIIBHIE TSI THSS.

Bl 5.12 A TEDSNBEYM f OREME D Z5HHEE K.

) __ _sinz

—~
=
~
—~
8

1+4sinz
(2) f(2) = hreeate (lal#1)
3) f(z)= 7z (a,0>0)

TIZ 1 B D n Telfla B0 & 5 2RO R ERA ORI L & 5. BkWiC
ﬁ,Rmm)%mvmﬁiéﬁ@%ﬁtTét%,R@JWWW)®$EEQ%%25.kﬁb,

yx+9
a&ﬁh#Ok?éim&ﬂhzO@%é,"iﬁ?ﬁ%ﬁ?%@,R@g"%ﬁ)ﬁm@ﬁ@@
Bz b)) ZogA,

Ljor+ B
yT + 0 —Y
LB, .
Lo =B Biofdxzﬁw—ﬁwn%
o —yyn (o —yym)
UL7zhis T,

Jjax+ B ‘/ oy" — B >@M—5Wmﬂ*
Rlz, | —L= )dz= [ R , d
L/ <x V7x+5> ) <a—vwly (a—mymZ 7
b, ZOHARFy IZTOVWTOFRBEBOARAERS THE200, BITHNALEZLSITUTEHE
T5ZENTES.

Bl 5.7 Yo=ylBLE, 2=y BXVdr=6y°dy. L7zh>7T,
dx dx 6y5 / y3
N = : dy =6 d
L/vﬁ—éﬁ /(y@3_(@@f /y5—y2y y— 1%

1
:6/<f+y+1+>@
y—1

=293 +3y% + 6y +6logly — 1| +C
=2yx +3Yx +6Yx +6log|vr—1|+C

AN
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BRI 2 B SiM % &0 & S B MO A IE A WA L & 5. BIRIICIE, R(u,v) %
wo CHT A EEERE TS L &, ROFERAEEX 5.

/R ax2+ba:+c)d (a #0)

a>0@i7ﬁ|:l,
=+Vaz? +bx +c+ ax
EBITS. EAROAWE 2HEFITHIHL 724, Midz 2T 5L
yP—c
y? — 2y/ayz = bz + ¢ x:m

IN&EY, yIZOWTOEHBEBOAEHDIZRESINSEZ L2015
a<0DEGE, WEOHPEATHRITNIELRSBRNI NS, 2R ax? + bx + ¢ = 0 HHH
BILDEBR o, 8 (a < ) 2ED2GHE2FZEANITL Y. ZDLE,

Var +bot o= —a)B -2 = vVaw-a)y /222 (a<z<p)

r—«

L0 BTN U RO RERD ICRE SN, y= /28 e B LIt X D ARBEKOR
ERDITREINS.

dx
5 5.8 =log(V1+22+2)+C (CIEFEEDER)
V1+ 22 8l )
FEB, y=V1+a24z b BEBRLED. ZOLE, (y—2)?2=14+22&0 2yx =9 - 1. ®ZIT,
1 1 1 1 2+ 1
= (y-= odr =1+ = )dy=L""4
2<y y> A 2< 4y2> T
¥ 7=, ,
1 1\ y2+1
Vit =y—z=-= ) =
+x y— 2<y+y> 2
UL7zhis T,
+1 B d;y
m 2 +1 2y Y Y
=logly|+C =log(vV1+22+2z)+C
b,

5] 5.9 /\/1_ dz—2arctan\/1_ —V1-224+C (CIEEDER)

EE, y= /1 LEBLLS. ZOLE,

y?—1 2 4y
y?+1 y2+1 (y* +1)?

Tr=
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itz 4y 2y
/ 1_$dm—/y(y2+1)2dy—/y< y2+1)dy

L7zh3 5T,

2y dy 2y
— 2 = — 2arct C
y2+1+ /y2+1 y2—|—1+ arctany +
1
= —+/1— z2 + 2arctan #4—0
VA

ERBH. HBHEWE, AULITEKZELT
1+ / 1+ / dzx / T
N e U el e n d
/ -z \/1—x2x V1—22 \/1—x2$
:/(arcsinx)’dx+/(—\/1—x2)/dx
=arcsinz — V1 —224+C

LEIETHILPENTH A S.

f 5.13 RATEDoNLEM f OFNEMAD ZRREE L. KL, o JIEEHTHS.

5.6 [L&EBESD
£ 5.6 f & YHXMa,b) (b=00ThHI\V) TERINZEBTRD 2527927 5.

(1) EED ce (a,b) XL T fIXFAXM [a,c] TS TH 5.
@) @@@Slen/f@MxﬁﬁETa

c—=b—0 J,
DL E, fIX] ChBEBEPURD L2 WVIZEHZRIRBA THD LS. £/, S% fD I TOLER
b
ﬁtbb,@ﬁ®ﬁﬁtﬁbﬁ%%%wfsz/fQMxt§§
AU T, 1= (a,b],(a,b) DBEITHEBEMONERIND. EHERD B L CEF ORI

HUTELFAUEARL S EZHAVED T4 oD LA, WRIMEBOEE AL S 5 DIk
THEDLNTNDE IR LTHS .

Bl 5.10 (1) ﬂ@:;%@¥ﬁ@ﬁﬂlﬂ?ﬁﬁ?%@,%M@Zi@55ib(&ﬂtéim
ZAEOMAKMTCHMEATHS. 72, e € (0,1)IT/LT

U de 1
/8 S lvEl=20-vE s o0
dx

1
btﬁof,ﬂmzl@«xu?m%ﬂﬁﬁﬁﬁb/1¢m:2t@é.
0

xT



96 o MK

(2) f(z) =e @ IXERKXM[0,00) THATH D, TNPATHS5.5 LD [0,00) ILAEFNILE
DKM TCHfENTHD. 72, R>01ZLT

/R e dr = [—e*x]f —(1-ef) =1 (R — 400)
0

btﬁof,ﬂ@:exﬁm@ﬂﬁmﬁﬂ%ﬁﬁ%b/ e Ty =175,
0

(3) fz) = LIREBIXM (0,1] THEEETH Y, THDREH55 LD (0,1 L& FNBEEOH
KECTHRATHS. LIAM, ce(0,1) /LT

Vdx 1

/ — =[logz]; = —loge — +0o0 (e = +0)
x

3

L7hinT, flz)= L I (0,1 CEETBATHAEL, rﬁﬁﬁ/ Y ienEnaw.
0

ZDHID &SI, BERIT 2> TERMNIZIAER T OE2FHR TE 555121, MEREEZ
SHDOH 721 TI7 > THROD ETIIRD & S IZEHR T 5580340,

) o % = [2velo=

fooe*xdx—[—e*x] =1
UL, IEEEDZ U0 EMBEL CTWRWS BlE, HETH Loz 25HED & 5 IR
BE2 BT TEIZEHETRETH 5.

OB TIIHES RO AR EESDEHETE DT, EEANEIMEEZRBIHET LI EMNT
7. IZ, REBODPWERBCEE R VLS RSN U CILBTBELI M2 HE T 5%
BALELD., ZTODI1Z, BANIHT 2EH 1.8 Dfihke R I TE 5%z 1 DU L
THL., ZTOERITZIFEHL < IFRWVWDT, HEtOoAZHALUFEMITER IS 2127 5.

R 5.3 F ZYHXM I =[a,b) (b=0cc TH L) TEHRINZFEAKELTS. Z0OLE, fHIR

fﬁhg&%@ﬁﬁﬁ?ék@@%%+ﬁ%#ﬁ,E%@Eﬁsﬁﬁbf(M&Hﬁﬂﬂcelﬁ
z—b—

FEELT, c<zy <x9 < b %72 ITIERD 1,29 IZUT |F(21) — Fa)| < e DD &

ThH5.

R MBERBTHDEIEEHONTHAD. FARMEICOVTIE, £ 0 ICPURT 2 XM T2
BB {x,} 2T D, PIAE, b BEROBEGE 2, = La+ (1-2)b, b=occ DHAEIF

Tpi=a+nBIFIEEV. ZOLE, BY {F(x,)} 1% Cauchy ¥ TH 2 Z LRI h, KT S

ZeNnnd. ZOMERHEEZ o & 90, xggriOF(:v) =a BN n5d. GEHK)

T 5.16 f %2 LKW =[a,b) (b=00TH I\) TEHRINEGEBETE. ZDL &,
RD 2 ZMEFAETH .

(1) fI131CEETRNTHS.
(2) EEDOEH e ITRHLTce I PFELT, c<x <2y <bZMZI(ERED z1, 29 T LT

Alﬂwﬂ<s

N AIRVASR
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Yy Yy
IO <e/ |
3 y=[f(z)
ZDHME < e
T a T1 To T
b < oo DGE b=o00 DGE

FEER IREB LT OCEH 55 K0, ED x € TIZHLUT fIXFAXM [a,2] TAIESTHZH 5,
F@y—/iﬂwwﬂibli®%ﬁFﬁ%ié.1@&%,fﬁ[?$%ﬂ%ﬁ@%étb@
W4y e A lm (o) WEET 2L THE. TOTLL, Wil53 5 LT

| s [ f(y)dy‘ -/ f(y)dy'

Bl 5.11 f(z) = S22 FXKM I = (0,00) TIREAFDTH 5.
EEE, f(0) =1, EDDE fIFFRHKME[0,00) THHTH L5, v — oo TOMFZIT %
RAUTEW. 0< R <Ry<oo&T2&, MAMILD

Rz gin g Rz q , cos x 112 R2 cosa
dx = —(—cosx)dxr = |— — —5—dzx
Ry x R T T Ry Ry x

|[F(z1) — F(x2)| =

CHERETIE LV, GEFRR)

%

L7=h- T,

R2 ging 1 1 R2 2
dx <++/ —=—=——0 Ry — o0
/ ’ Ry 2 R1 ( ! )

Eb. TNWZ, EH5.16 K VIEFEAIEOMEDIRED. T DILFERD DIE %2 M0 FE 0 O HilE Tk
DEHILTBENRODDTREZET I, HEREELKHE TS L REMENSRE T 5EZBK

mEHWS &
/Oosinxd T
0 xr x_2
B ENEGIEIEINS.

2B, flr) =100 0uga, ST BRI +oo IZFEHIL [ TIEZARA TRV Z &AM
HoEND. TOZLEEENCHPTLE, y=LLDsIFT7L oIk o THEND I
DWT, y > 0DHADOHEEE y < 0 DEBADHEENILIZ 400 THEIDEMN, 2 — +oo D& X
y =22 FEADMARILAASD S DL 0ITHELTEY, TORHOBRETEDHBED
B L ADHBEDMBA N EF LI BHELH > TERLTWEDTH 5.

ZDESIZ, EADMHEERINT S ZLICL > THIO TEZDERERAPIERL TWD &5 wlha
2, ETRUAZE D ITERAMD 265 & LT IR MEIGE S 1 5.
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x I DHEBEPITHHLD D |

(1) flz) =35

(2) flz) =55
(3) f(x) = sin(z?)
HSZAEDEETRWGE DB f ORHE T = [a,0) IZB 1 BIEETHDTEDHIETIZ, bAE

BOGEREr > b—-0DLED f(x) DREBDEID, b=0co DHAEEF 2 — oo DEZD f(z) D
BEOEIVEBELEHLE 0D, 2O LIFROHIFSHEEI LS.

Bl 5.12 (1) ﬂ@:@iﬁbHﬁ%ﬁWQDTK%ﬂﬁﬁ?%éﬁ@@%%+ﬁ%#ﬁa<1
Thd. FB, € (0,1) Iz T

[ =] ol =t e
o (- [—log(1 — x)](l)_a = —loge (a=1)
1 1
%{1@ @< L0
+00 (a>1)

RO DZ O h5.
(2) f(z) = L PEBEE 1, 00) TEHTHATH S b DBE AR S > 1 THS. *
BS, R>11zxLT

L s L _p-6-1)

Pt [logx]f =log R (B=1)

1
%{51”“) (R = +o0)
too  (B<1)

DO DI LIPS 5.

ZoHlE ML L7725 D& LT, IRDOEHDRLD LD,
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B 5.17 f &2 PHKM T =[a,b) TEEI N EHEABTROSEMZ -4 LT 5.

(1) b<oocDEH, 5 a<1DPFIELT f(z) =0((b—2)"%) (x — b—0) DY LD,
(2) b=oco DL, 5 L>1DFLELT flz) = O0(xP) (x — +00) DL D AL D.

IDrE, fIXITIKBETMOTH 5.

AR (1) IRELD, HBEH o <1, THRELRERC, BIOTH/NIRIER S BFEL,
b—0<x<bZZIHERED 2 IZHUT |f(2)| <CO—2) " *BPEDLD. LaA>T, b—4§<
$1<$2<bt-§—5&

/:2 f(z)dz
(b— )"~

B, Thpx, TH516 &0 fIX ] TLHEAHESTHS.
(2) IRELD, HE2EHL>1, THRELREBMCBIVPRVEFEL, z> REZMLTEZED
IR UT|f(z) Oz PAKDILD., LEAoT, R<ai <z &35k
/Qf(a:)dx S/ 2]f(a:)]da:§0/ 23U_ﬂdsc
C T2 C  _-
_[_ —(B-1) (8-1)
_[ﬁ—lx Lclgﬁ—f’:1 =0 (@ o)

Yih,. FRWZ, EH516 &0 fIE ] CEHTRMYTH S, GEHIK)

%) 2
g/‘uummSc/ (b—2)°da
T 1

C 2 C 1—
_ < — (p— o _
[1_a —(b—w1)' " =0 (21 =b-0)

ZOFEHSI7T LD, f(z) ORBOES B I PHEOEIT L HIZ LIROEI DT TH 5 Z
EWaNB. TRDL, WM TIIREDEEVRETHRHBLTWEIEE, ¥/2EATIREDE
HOWBTCHEL TWA5E, fIAETESLREDTHS.

EHL5.16 B & OEH 5.17 134 A BIN T WS LB X [a, b) 123 U TR FE AR M2 HE T
B2HDTHDH, LA T W2 X (a,b] (23 UTHFRRREELEL DD, X 5IZF
XH (a,b) 12T BIAEBHDIZOWTIE, TORXEZ 2 DDXM (a,c] BE [¢,b) IZ3EL, Z
NENOXMIZ L TENS DEH Z# AT XTIV,

B 5.13 f(x) =log(sinz) &B< &, fIFFFAKME (0,7/2] EOEEEETH Y, 'Hopital DE
BO(ER3.9) &0
log(sinz) . (log(sin a:))/ s L VT cosx

lim = lim = lim —3L = 2 lim +—
z40 g—1/2 z—40 (x*l/z)’ z—40 —%;p*3/2 z—40 L;m

=0

U7hoT, o= +0DEE flz) =o(x1/?), KT f(z) =0 V?) &5, 2T, FH5.17
L0 fIRERXE (0,7/2] TREAFSTH D, ILHFD

w/2
S = / log(sin x)dx
0

DPEET S, 22T, MBI
/2 /2 T /2
/ g(sinz)dx —/ g(cosz)dz, / g(sinz)dx = 2/ g(sinz)dx
0 0 0 0



100 HHorE ML

DD DI LIZEET L L
/2 w/2 /2
28 :/ log(sinx)d:c+/ log(cos x)dx :/ log(sin x cos x)dx
0 0 0

/2 1 w/2
= / log(f sin 2:1:) dr = / (log(sin 2x) — log 2) dx
0 2 0

1 ™
= 2/0 log(siny)dy — glogQ =5- g10g2

L7=M->T,
w/2 T
/ log(sinz)dr = ——log 2
0 2
s, BBIZ EREZEE, REABEAMELD S #£ oo PMRIEINTVWE I L EZf>oTWVWE D
CITERLU L.

E 5.15 RATEDSNLE f XM I CIREAMD TH 50 E 5 zeHEd &.

= I =10,00)

(2)
(2) f(@)= g2, T=[0.00)
(x)
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6.1 EFEDPODEHREEAME

2 BB U TRAER S L WO BB FEEL RN, 2N R, NERSE > TEMD &
ERTDEVI ERMOERE 2 ZBEABUTIRL LS5 T5L, E5LAE6KLVWRRHELTHA
5. FAUTH LT, BIE TR LK RBEIZ LS Riemann DO EBF DEHKIL, BAFTRTW
&SIz, 2ZBBABUTHN U THEIZARGITHERT 2 Z LA TE 5.

FHWTIE, 220FEAX, Y IIHLTENENDITLr € X,y €Y DMl (z,y) 2HRDOELAZ X
LY DERE VWX xY &EL., ZoREEHAVS L, EH EOEABIFIRD & 5 IZKEDER
TRINSD.

[a,b] X [e,d] :={(z,y)|a <z <bec<y<d}
ETVE, RAWO ETEHINZBEBOMSZEHRL XD.
T 6.1 fEEHED=1[a,b x [c,d TEHIN/FEKE T 5.
(1) KM [a,b) BE [c,d] 2RETEILITE-oTHRONIEAFOLE

a=xp <1 <xT9< - <xTp=">

A
c=y < <yYyp<--<yn=d
XU T,
Aij = [rim1, 2] X [yj-1, yj] (1<i<n, 1<j<m)
Z45E A DINRET,
|A| == max{z; — 21, yj —yj—1|1 <i<n,1<j<m}
ZHEIA DRE NS,
Y
d - _
| &4 = (ou2, Ba2)
Ys [
. L A
Y1
c |-
d x& 332 .%“3 i’4 b x

(2) €={&11<i<n,1<j<m}, &= (o, Bij) € Aij ITHLT
SUHAE = > )i — i)y —yi1)

1<i<n,1<j<m

EBL. Iz fORiemann WS, TDEE, & & A, ORKRITTE WD,



102 Ho= HED

Z:f(xvy)

V

L ZOMNARD (FEAMNE) KK
= f(&ij) (@i — i—1)(yj — yj-1)

\
Y

fhy )

LA

T~

(3) f#'D T Riemann RS H 5 WIHHRIZARD TH D &1F, [A] 0D & E f D Riemann
FS(f,A8) P3EIA BLUOREZTOES CITHBIRLREBS(f) ITPERT B E2 05,

DEx,
s =/ /D F (@, y)dady

LEEZ, IhE fODTOEREDLVD. SOGEIX2EBBEBOBEL, 2EZXTVWSDT,
Iz 2EBBR LDV,

1 A2 & & LFEKRIZ, fAREAE D TR RS, fIdD TERTHS. 22T, E
5D =[a,b] X [c,d] TEBINIZHRBEE fIZ/ LT, TS L5520 D5M% 5
Z&5. DOMEEOFEAITH LT, ZO/NESAFA; IZBT25 f OFREITEREZZNETH

myj = inf f(z,y), M;j == sup f(z,y)
(z,y)eA; (zy)€A;

55, TUTHE AT ZHE f OFBH SA(f) BLBEF SA(f) &
Sa(f)y =" > mylwi— i)y —y-1)

1<i<n,1<j<m

Salf) = >, Mylei—xim)(y —yi-)

1<i<n,1<j<m
kD, FBKFOTED S(f) BEULED S(f) &
S(f) =sup{SA(f)|A €D},  S(f):=inf{Sa(f)|A €D}

WZEDEDS. 2770, DIXESE D ONEAREKODELSTHE. ZOrE, 1 BHEHOL =
EELKEARFIZUTIROER 6.1 BLOEH 6.2 2T AN TE 5.

E¥ 6.1 (Darboux) S(f) = lim SA(f), S(f)= lim Sa(f)

T 6.2 XD 35M (1)-(3) IFHEWIZFHMETH 5.

(1) B fIdRAR D CHMATHS.
(2) S(f)=S(f) (Darboux ®nfED5AM)



6.1. EFEDDEFE & FHAME 103

(3) HEEDERITHLT, BEABDDHBHEAIFELTO< SA(f)—Sa(f) <e L%5.

MG RO WSS 1 ZBEBOGA LRI U A CIIHT 2 2R TE 5. Thbb, 36
DIZRS D = [a,b] x [c,d) TEf2BEBIE—HEki Th o Z & 23T 5. T DEE, Bolzano-
Weierstrass D& H % S LD NI UTHEE L TE»PRITNIX R SR\, £ O —kkifeik & &
6.2 2 HWIISEAD A FEOMEARENS. EHOFMIIRNIOH 2H#EICEREZIZL, Z

AERDAZ CHDOE TR THL.

T 6.3 ESD = [a,b] x [, d] THIERBH f 12 D TR TH 5.
EHE6.2 & FVIIE, 12O L = 2 e AT L TROERE T 5 2 L B TE S,

T 6.4 f,g ZRAE D = [a,b] X [c,d] CHBEALEBEL, a8 2EHETSH. ZDLE,
af +Bg B L |f| HE7 D THREASTH D IRADHKD 2D,

//D (af(x,y) + ﬁg(:c,y))dxdy = a//D f(z,y)dxdy + ﬁ//D g(x,y)dady — (FE5T DFMENE)

’/Df(m,y)dwdy' < /D\f(x,y)\dxdy
51T, flz,y) < glx,y) (V(x,y) € D) 72 SIFIRAD KD 2D,

/ F(a,y)dedy < / / o y)dady (Bt W)
D D

1 BB OGE L, KEO EOBAE2ZEZNEH2THS. TN U TR RIZIZRAF
I TR SML ORI R ERA B OB H 0, IGH EZ O —ROEED L TERI N
B OMN EEADBENDD. I T, ~MOFRELSD COMBEERL LS. b, R?
DEGDDPERTHD L, DPER[ETLETEHAREILZEE RO BR(0,0) IZ&EN5
LEEWVD.

E% 6.2 f2R?OERES D TEHRSI N L T 5.

(1) Efil¥ K =[a,b] x [c,d] % D C K %{ii7=3 X 5CH Y, B f 284 D OIMINZFILE
U7-B%% f* &9 5.

* ) flzy) ((z,y) € D)
*(z,y) ._{ . (o € K\ D)

COB Y (E&6.1DEKRT) K CHBATHHLE, fIZD THEITHLEWVD.

I,
//fxyd:cdy—//f (x,y)dxdy (6.1)

LEE, IhE fODTOEBDHDL VI 2EED L V.
(2) EREE f(r,y) = 1D TAIEATHS L E DIFEEEZEDL WV, D O®EHE u(D) %

IRATREDD.
—// ldzdy (6.2)
D
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ZDEHTIFEAE D 2ECRAV K 2 O THENIZTEMME LB ZERZLTWDED, Th
LDEHRIE K OEVCHIZHEBRTHE I LARINDG. (ZD LI L E, ZDEFHIT well-defined
ThdLED.)

BIE f DG D TOEMSIE, ERICTIE 3 ROTZERNIC BT 2HiH 2 = f(z,y) & zy FiH
LI ENDHSD (FEAE) hFETHD. TI5ES L, (6.1) AKXV ZODIXHRDZ & T
HoT, TNEERLTHORIFICEZ 206 Lhaw. UL, —BROFRESETOEMS
NEBINTOVRVERET (6.1) REAHTEI LR ETELZRP ARV, TNEHFETIZE ST, Y
RIE D EONER LTINS (6.1) REEHRLLTVWEDTH B,

Rk, WS BONMITEZEINTVERSIF (62) RPHAPALRLEZXETHSS. L
NU, HEE 2?2 EVWIHVWOEZIZZSHEETIERNY. 22T, TZITHHHAZEEZXS
(6.2) A2 HBEDOELZL L TVWHDTH 5.

IROEHD LV LD L HERITIIEATHA S, ZOIHIFRITIDOD HHEITFHKLTH I 5.

EHE 6.5 D1,Dy % DiNDy=0 %5793 RZOEFRESGL L, f% D BXY Dy TAFES 72
Bed5. ZOLE, fIZDUDy THHFESTH DRI LD,

// f(z,y)dzdy = / f(z,y)dxdy —|—/ f(z,y)dzdy (F5r D ki)
D1UDo Dy Do

6.2 EilED&RREDDRAER
1 ZBEBOBED 2HET D2 21%, BOBPZOREANRIZLI O RNEFEY Z2HET L2 LI
HEEI N/, UL, 2Z88EBICH LU TEAERED E WOREESHEELRWDT, REMD ZM -
TEREOZHETLZZIETELRY. FORDIZ, 1 2HEKE LTORSZ 2RI L
WL CTEBOPDEEZHETAIENTES., TOLIREVELUDOENIZRREDLH 5 WIEFE
RIED TN T WS,
TE 6.6 (RWHD) fA2EHED =[a,b] x [c,d TARSRERE 5.
(1) EED z € [a,b] ZEET 2T LT f(z,y) By DB E UTHKR [c,d] TARS THNIZE,
d
/ Fz,y)dy & o OBIEE UK [, 5] TR TH b KRR D 7.

//D f(f"vy)dxdy—/;(/cdf(w,y)dy)d:ﬂ <—: /abdx/cdf(:c,y)dy> (6.3)

(2) ERED y € [o,d] RFFET 5 Z 212 f(z,y) 252 ORI L UTHKE [0, )] TTRATHNIE,
b
/ Fz,y)do & y OB e UCHIKE [o,d] TR TH b iR D 7.

/%;f@%yﬁ”dyZild(lbf@%wdw)@/ <=xlddylff@;wdx> (6.4)

(3) fMWDTHEETHNIX (6.3) RB LU (6.4) XA D 2D,
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(6.3) "B LV (6.4) RFLATD & 512 U TEBRMIZHEM SN S, Riemann Fl S(f, A, €) 128
LM%, BOIZ ] ZND5 2DV TORNZ, HD W ITHRIIZ Z%ﬂ?ﬁ‘b]kﬁb‘f@%ﬂﬂiiifﬁ

z9.
S(f A€ = ;(fom —u 1>>< i)
S

=1

n

D f(Gi) (@i — xz’—l)) (v5 — ¥j-1)

i=1

/

| T

= ISR S
— (X #6005 = 150 ) i~ i)
=1
s M
= (Z f (&) (@i — wi—l)) (y5 — ¥j-1)
=1
ZZT, i B&LUjIZo0wTOMITENTN 2 BE U y BT % Riemann fIOFIZH > TW5EZ

LIHEHLES., 22 TIA| = 02T, i BETjIZO20WTOMOESRENETN s B LDy
BT ARMTPUR L (6.3) RB LT (6.4) ANVEINLEDTH 5.

FIE 6.6 DI (1) 2RTS. F(o) = [ fe,y)dy 12k v, BKMH [o,0] TEHS N F
NEED. ZOBKF »HKXM [a,b) THESTHY, TOFESH f O D TOEBEMIZ—HT
2ZLEREIEEIV. Ajra=a90 <21 <29 < - <1p =bEXMH [a,b) DIEEDHE L U,
a=(ap,q,...,q,) ERETCOESG LTS, Z0LE, Mg S F O Riemann ik

S(F,Av,0) =Y Fog)(x; — zi-1) (6.5)
=1
LB, T, Kl [e,d % (A ODREEEEDLET) nEREUTEAK D = [a,b] x [c,d] D
53
a=zo <1 <Ta< - <xTp=">

A
c=y <y <ypp<---<y,=d

ZED, mij = infyen,, flz,y) BT My 1= SUP(pyen,, f(zy) EB< ZIT,

Flas) /faz, dy—z/ f(ai,y)
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THHIEIZFERELED. yj1<y<y; DEZE, (v,y) €Aij THED5 my; < flas,y) < M
MO LD., ZDHA % y lZOWTKME [yj—1,y;] TEILTPS jIZO2WTOM%Z Liud

n
Zmz] — Y- 1 Z/ az; dy_ az <ZM7,] — Y- 1
Yj

j=17%-1
YhB, X5IT, ld)ﬂfﬂlxi—xi_l’E%W’C?P%iﬂ:“)b\f@%ﬂ%tﬂ , (6.5) R&D
SA(f) < S(F, A1, 0) < Sa(f)
B, ZIZT, DEADEDHELY A 0D E|A| - 0THY, IKELD fiX D THE
NTHBHENG, EH6.1BLUOEH62 &0,

Sa(f),Salf) = / /D fe.y)dedy  (|Ay] - 0)

LB, LEDoT, BIAIHLOEMED A 50D L E S(F,Aa)ld [, f(z,y)dedy (24T
KI5, TR, Flid[a,b] THEITHD

/ab </cd f(x,y)dy> dr — /ab F(z)de = /D f(x,y)dzdy

ERBIENHES. <LFAMKIZLT (2) BRI NS, 3)IZD20WTIE, f2 D TEKETHNIX (1)
BLUV(2) 2B I BEEMNMEZEND Z LIEET T L. GERR)

Bl 6.1 f(z,y)=(z+y)? EEAKD=10,1] x[0,1] TH{GETH 215,

J[ o erwrasty= [ ([ ey = [ [0

=;A(O+yf—fwy=§ﬁﬁl+w4—¢ﬂ;

7
6
DA

FEEAND = [a,b] x [c,d] CREIN/EFEERE T5 L, EH6.6 (3) & KA D L.

/ b( /Cdf«c,y)dy)dx: /d< / bf(a:,y>dx>dy (z /| f<x,y>dxdy)

CNFBERBEDDIEREZHIZET2ARTH S, ZDLSIC fHIEFGREKTHNIZ, ﬁ%wk?
52 EADIEE 2L TERbRN., UL fHB D TAFDTRWE S RIGEIE, =
EZ2ODBRMOWNIIZEIETEZE LTS, TNSOMENR TS L IXES WD tkEE
L&S. LB EEVICHINEDPIRDBITH 5.

15”62 2 y2: 2)24:D

dy x2+y (:1:2+y

1 1 2 2 1
- dx 1T
/0 </0 (J:Q—I—yz)?dy>dm :/0 211 [arctan 2], = 1
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F WD BED 2 &y ICBT 2 WFMEICIER T (B WIRREMICEHRE TS Z ik D)

1 1 2 2
7 —y T
T e )dy = — =
A (A @2+y%2x>3/ 4

LB NGNS, Lo T,

L o) [ ([ )

THY, ZORIBHICH U TR OIEF %2 BT Ei\wn., A28, B f(r,y) = 5%

(Eamrn
DJDQQHTﬂEﬁT&<,%M@K%Eﬁﬂhmmué%ﬁﬂMyi%ﬁé%fb&m

RIZREHEF D DRI y = o1 (x) By = ¢o(z) THENLLSL, &5\ IR
r=Y1(y) BEVz = o(y) THRENEZEDITH L L TORRMAZMNAL LS. ISATIEZD &
IR DEMD ZERET 25GE0L V. TOHICHIELZ 1 DN L THEL. ZOIEHIZA % HTG
MTHENOEET S,

(8

#BE61 DER2ZOEATD = {(z,y)]a <z < b ¢1(x) <y < ¢o(x)} HBWVIED =
{(z,y)|[c<y<d,1(y) <az<a(y)} EVIEELTWEETS. TIT, ¢1,p FEKXIH [a,b]
TREBZI NG T o1 (x) < ¢o(x) (Vo € [a,b]) 27U, o1,y FEAKE [c,d TEHES N
72 HAREET 1 (y) < voly) (Vy € e d]) 23235, ZorE, D CHlfERBEK fIZD T
Al THD.

Yy Yy

z = a(y)

y=d1(z) | el N

FIR 6.7 (1) ¢1,ho KM [a,b] TEHS N HEBEET ¢1(2) < ¢o(z) (Vz € [a,b]) 2T
FTELU, D:={(r,y)]a<x<b ¢1(x) <y<¢o(r)} &BL. ZOLE, DTEHINE
SRR f 12 U TR D 2D,

/;ﬂ@wmw:A%Ai?mmmﬁm:< /d%ﬁQ xy@> (6.6)

(2) W1, 1he ZHIXM [c,d] TEES N72EERET v1(y) < valy) (Vy € [,d]) 2T e L,
D:={(z,y)lc<y<d valy) <z <oy} &BL TDLE, D TERS BB
FITR U TIRAAE D 32D,

/ fx,y)dxdy —/c (/wl(:j)f(:n Yy dx)dy < / dy /Tf:y) flx,y d:L"> (6.7)
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SERR (1) 2% 5. 6.1 &Y fII D THMATHS. LEed>T, DCK ziflilzd X574
EFAKE K =[a,b] X [c,d] ZHLD,

* o f(x7y) ((x,y) € D)
f*(z,y) ._{ . (o € K\ D)

EBLE, BELY ffIXK TAIESTHDY

/ /D o wdedy = [ /K 1 (@, y)dady

MDD, 22T, fEED z € [a,b] ZEET 5 T LT f*(x,y) Ty DBIEE UTKXM [¢, ¢1()],
[¢1(), p2(x)], (2 ( ), d] TNTIZBWTHBDTH L. EEE, y DB f* (2, y) 1ZXMH [¢, ¢1(2))
B LU (po(x),d) TIRHIEFERIZ 0 TH B2 5K [, ¢1(x)] BET [pa(2),d] TABEDTH Y, XH
[61(2), po(z)] TIHHEREBTH LN OEH 5.4 KD ZDOAEAMMENRES. WZRIZ, Thoxbb
72X [e,d] THAIFEASTH D,

d #1(x) ¢2(x) d
* dy = * d * d * d
/C [ (z,y)dy /C [ (z,y) y+/¢ [ y+/2(z)f (z,y)dy

1(z)

p2(z)

= / f(z,y)dy
#1(w)

Ysh. LEN-T, THE6.6 (1) &

Fapdedy= [ ([ rapa)a= [ (7 1@y
/K /a </c a 1(z)

L7320 (6.6) ADMES. 2LFARKIZLT (2) BRI N5, GEHK)

Bl 6.3 BB f(z,y) =22 +y> DD ={(z,y)|z,y>0,2+y <1} TOEMDZFHL LS.

D={(z,9))|0<2<1,0<y<1-—z} LEZEEDL I LITERLVTEHRG6.7 (1) ZHEHTIIL,

// x% 4 3 dwdy—/ </01_x(x2+y2)dy>dm:/01<x2(1—33)+;(1—:n)3)dm

1 1 1 L1
= [fx?’ — 2t (1 - x)4] = -

3 4 12 o 6

aaé HED 2 RIBESICESETERICE, Zoflo kS, £39RES#HIHZMRL CTEMRG6.7
BITLEE p1, oo DD Y1, 1he ZIENVRLSKDEZ LNV THS.
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BIRC f BEARIIC G2 6N &, y IZBT 2 REMAPWERKEE LTREST, Thpz
(6.6) RDOLUEFHRTERVNDTH DA, (6.7) ROLALIZBT 2 o ZMT 2N ELICEHELT
B, TOHDO y ICHTIEABAETECLE SV H S, EMD 2 RNESICESET
B, 2 IZBALCRIZBNT 20, H2D W0k y B L TRIZTHS T 20 DI, WS BEBOE %
FKRTELSOLMVEIEVPERIZR 2D ZREDTHIITS LDITL LS.

B 6.1 MATEDOSNZEL f DD TCOEMDZFHELT L.

(1) flz,y)=x+y, DIFEMy =2 B LRy =22 THEINDZH
2) flz,y) =22 DX (z,y) = (0,0), (m,0), (r,7) ZIEME T B ZMABONE
flx,y)=2a¥, DIFEM2=0,1, y=1,2 CHENDSESEDONE

R? DA D ANEGRIE 61, ¢2 ZHWT D = {(z,y) [a <2 <b,¢1(x) <y < do(a)} &HIT B
C AR EERE R 1, e ZHWT D = {(z,y) [c Sy < d,¢1(y) <o <oo(y)} LHHFIFDHLE,
EH 6.7 LD D CTEZRS N/ALEOEGRE £ 1206 U TIRAD K D 32D,

/ab</¢j(2§) f(x,y)dy)dx = /j(/lfy(j) fz,y dx)dy ( / flz,y da:dy)

NI DDIEFZHIZETE2ARTHS. DBRELIKOGE, BMODIEREHEITS & 2K
DHEPHZ ZTNEERUTTDRBEII RN o720, T THRWESIZIEZED X S ITHES NS
CEDL-oTULED., EODERRZ 2T &, ZOMOHPEZEEZTUL 5 AR 0
DTHMIZIERL LS.

Bl 6.4 fER>CEHRBINAEHEHEL, a<blTd. ZDLE, %?ﬁfﬁﬁj\f;(ﬁ f(z,y)dy)dz
DOEAMEr 2R £S5, ZORRED ZEBEMITESHELZ L EORAHE D X

D={(z,y)la<z<ba<y<z}={(z,y)|a<y<by<z<b}

ThHHEH16, EH67T XA BFONS.

/ b< / xf(w,y)dy>dz= J[ f@dzay = [ b( /y bf(x,y>d:c>dy

FEAD y 2T 2R HIPFED [a, 2] THDDIZN L, HAD x (BT HRAHFED [y, 0] THDZ
CIZERLLDS. IS5 200 RRMES DFHEEFEOBEEN 2 W TH <.

Ay Ay
bl bl

y TR L TH 5 x THA T &K x THEALUTHS y THEAT 2R
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T 5T, LOMD DN RZHBIZE T WA E U T o ICHEBERGEE f = fy) 25 &

[ ([ sav)as= [ [ stnac)as= [0 sy

L%, ZOXREBERIHOBEDPFEZHOCTES ZENTESD, TD X512 2 8BEBOMNE
ZHWTERoNS.

Bl 6.5 fZ2R>TCEHINEHGEBEL, a>02T5. 2D E, RREY

2a 3a—z
I= / < / flaydyl N
0 z2/4a

DOMEDNEF 2L & 5. ZORRFED &2 BERMITHSEL S %, Dy ={(z,y)|0<
y<a,0<z<2/ayt BELV Dy = {(z,y)]a <y <3a,0< MWT D =D;UD,

LFEITSL. Lo T,

I—//fxydxdy—/ fa:ydxdy+/D2f y)dxdy
2/0 (/Osz(x y)d:v)der/a </03a yf(:r y)dw>dy

3a

5.
y=3a—=x
Dy

Dy y=2"/4a

2a X

D& ST HHAERME G EITIE, RIRED MR N 2 559 5 & D RIRFE 7 DN
RHEEENDB.

6.2 ROBIRBDOEDNET 255 K. 72720, ol ZEEH, fI3dEEEETH 5.

2

W [ ([ o)
@ [ reoi)i

o [ ( / 77 f(m)dx) dy

6.3 BOZLTHOZEHE Jacobian

b
| SRR OB 23 LTI, %f@ﬁﬁzﬁ/ dq:—/ FOM)S (Ot Bd o7, huhs
FEHEICEHRBEIEETHD Z LI ﬁ%?éif%awf%6 ZOHITI, ZDXDRBENE
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DM BRI U THERT 5. 1 2HEBOGEG 2 = ¢(t) LEBUIZE & do = ¢/(t)dt &
WO ARZHAWZD, EESOEZIZZORNITHIETEIRIMTHAIN?2HERNPSES &, Th
IZIRD Jacobian (Y av¥ 7 V) ZffioTEEXES.

E# 6.3 (Jacobian) ¢ = ¢(u,v),v = ¥(u,v) 2 R?> ORES D TEHI Nz O FBEKE T
5. ZOLE, D TEHRINZB

 Oudv Qv du

06, %) ,_det< ou 9 ) _ 900  060v

(u,v) g% %

% (¢,v) OBIEATFIR 5\ & Jacobian X\ 5. TN ZEY 550 J(u,v) L bilRNG.

NS DB ¢, ZHWT, wo Vil EOES D 96 vy FHIANDER v = ¢(u,v),y = ¥ (u,v)
EEATVHLE, Z0 Jacobian i Gl L b5,
Bl 6.6 a,b,c,d ZEBET D, 1IREH ¢(u,v) = au+ bv,(u,v) = cu + dv D Jacobian (%

o) (av)
8(u’v)—det<cd>—ad be

&b, w EH EDEAIZIDO VIRES v = ¢(u,v),y = (u,v) I KD xy FH EOFEITIYL
FAZHEINDD, (¢p,1) D Jacobian (% D wv Kl EDEHF DM & vy Yl _EONEATIULE D
HEDHERLTW5.

AU yl

[ (b, d)
1 .
z = ¢(u,v)
y =¢(u,v) (a,c)
{ 1 Tu "z
C Dkt = 1 Z DT = |ad — be| = | 52|

RIZ, ¢, WB—M&D C BB DEHE, (¢,1) D Jacobian M2 KL TWEDN%2 A TWI 5.
ZD7HIZ, wv FH DR A(ug, vo), Blug+ Au, vg), Cug + Au, vg + Av), D(ug, vo + Av) % TH
EU—ADEI N Au, Av ThH2W/N2ESW ABCD 2% 2, D54z = ¢(u,v),y = ¥ (u,v)
XD oy EH EOED LS BEGIIEINENEEZLD.

AU A Yy

Y
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CDEHRIZEZHABC,DDOKHE, ThENA B, C,D&UL&LS.

A'(¢(uo,v0), ¥ (uo,v0)), B (d(uo + Au,vp), ¥ (uo + Au,vp)),  ete.
Z ZC Taylor OEM (ER3.13) &0, Au—=0D&

P(uo + Au, vg) = ¢(uo, vo) + ¢u(uo, vo) Au + o(Au)
W (ug + Au,vg) = ¥ (ug, vo) + 1y (ug, vo)Au 4+ o( Au)

Thodho,

3l

"B’ = (¢u(uo, vo) A, hu(uo, vo) Au) + o(Au)  (Au — 0)

b, FAKIZLT, (Au,Av) = (0,0) D& &

A

|

D'C" = (¢u(uo, vo) Au, Py (o, vo) Au) + o/ (Au)? + (Av)?)
—

A'D" = (hu(uo, v0)Av, ¥y (ug, vo) Av) + o( Av)

—

B'C" = (¢ (u0, v0) Av, ¥y (ug, v0) Av) + o(v/(Au)? + (Av)?)

L%, Lo, o(y/(Au)? + (Av)?) FREDHAEZ LS UL, TDEHRIZ LKL ABCD
DEFIE 2 DDRZ IV (g (g, v0) Au, Py (1o, vo) Au) B & T (dy(uo, v0) Av, 1y (o, vo) Av) DL
AL TEB I NG Z e D35,

D C

iR Sp . it So (¢uAv, 90, Av)

Z ZCuv P EOE S ABCD OHEfE%E Sp, oy FH EIZBIT5ZDOEDMEREE Sqg & T5L,

det( b guAv )‘ _ ‘(w,w) Au Av‘ _ 'aw,w)‘ 5

S0 = Yulu Py Av B(u, v) (u, v)

LB, T, o, ITHT Y BBEDD &

li —_— =
(Au,Ag)i(o,o) Sp

O(u,v)

MDD EWREIND. T7DH, (¢,9) D Jacobian X B = ¢(u,v),y = P(u,v) IZL>
THEINLWNBAOmBtZERL TWE. Zh&D,

0(¢,v)
(u,v)

dxdy = ' ‘dudv

EELZEOZEENEBI NS S,
HEDIINT 2EBEBDO RN E B IZRRD 72012, BOPDEELEHEL TEHL.
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E#&% 6.4 DER*OELHLL, (a,b) e RZLT 5.

(1) (a,b) D DR TH D LE, 2 DNDEI (20, yn)} BEAEL T ||(20, yn) — (a,b)]| — 0
(n— o00) WD DEEEWS. DOl kOESE%E D EEEZ DORAT LN,

(2) DAEBEETHD LIL, H2 R?2OMHEEK GEFERFIES) Dy BFMEL T D = Dy B0 AL
DEEZWND.

(3) PHMHI D TEBINBEH f A D TC"H|THB LI, fIEDZELHEK D, ITZDEH
BEIRTZ2ZENTE, PO fIED, TC"HTHEHLEE VS,

H£E45DOHEEIE, EEKIZIEDICZOERZIMA-EGDZETHS. HlzIE, R? DMK
By(a,b) = {(z,y) € R?*|||(z,y)—(a,b)|| < r} DFHEIL B, (a,b) = {(z,y) € R?|[|(z,y)—(a,b)|| <
r} TH5.

A EO¥EMDO T, ERMINTE2EREBOARNZRRE S, FOHPIZD4HEETH D05,

ZITIREETEILIZTA.

T2 6.8 (EMHOEHLHMAX) D,Q% R?>OFRLHFEKCHMZ S DL L, ¢,9 % D TC!
MO LTS, £72, 2= 9¢(u,v),y =(u,v) & D25 QA NDERFLREBRT, £D Jacobian

B D OFMRTGOY £0 &ililTLT 5. COLE, QTEESNIALMOMHHIE f 14 LT

IR D LD,
//Q f(z,y)dzdy = //D f(éf)(u,v),qp(u’v))‘g((i:f))

Bl 6.7 (MUERZH) O0<a<b<oo&l, Qup={(z,y)|z,y>0,a> <z2?+y> <’} &9 5.
WREIEBROIZE K20, 20X 5 HBEA L TOEMD % FHH T 2 BITMEERA (r,0) 2HW5
RO HIFEAHIZ 5.

dudv

)
(2, y) x =rcosd r=+/22+y?
r .
y =rsinf tanf = y/x

Z D& ED Jacobian I&

Iz, y)
a(r,0)

0 —rsinf
= det ( C(,)S e ) = r(cos2 6 + sin® 0)=r+#0
sinff  rcos6

THY, (r,0) BB @I [0,b] x [0,7/2] TH 5.
0 y

/2

» Qot,b
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L7223 5C, B 6.8 & DAL DEAGGREE f 12 LT

//Qab f(z,y)dzdy = /ab </07r/2 f(rcos&,rsin&)dé)rd,«

MDD, X517, ZTORTa— +0 DGR Z & 1

b w/2
/QObf(QC,y)dxdy :/0 (/0 f(rcos@,rsin@)d@)rdr

L5, ZOBEAEHOMEERANDEMODOE, Jacobian r ZH#HTENTU £ 5 AN <7\,
K[EMIFEL5IZL LS.

6.8 [~ e dr = @ YRBIEEFEZTD. o OFEBEBIIMEEKTIRE SR NDT
THRTBBENDS. ERRICHUTIp:= [ledr b BL &,

e ([ ) ([ ra) ([ [

&b, 272U, D(R)=[0,R]x[0,R] THB. ZTIT, QR):= {(a;,y)]x,yzo,:c +y% < R?}
LB<L Yk, QR) C D(R) C QUV2R) %2 AEBBRIK D LD,

)

V2R

R

D(R)

R V2R =
L7=M->T,

// ) gy < / / ) gy < // e dzdy  (6.8)
Q(R) D(R) QV2R)

Lipb. ZIT, MOLKEMBERICAIT 2667 X0

R /2 1 R
_(I2+y2)d d :/ / _T2d9 dr — L el 1 _R2
//Q(R)e xdy ; ; e rdr 2{ 5¢ }0 4( e )

ZNDZ (6.8) AL D

VT(1 - e )2 < I < YT (1 — 21

WS, ZZITR—> o0 &THUE, FEXASIHLOEHLD

/ e dr = lim Ip = ﬁ
0 R—o0 2
NESND.
B 6.3 UFNTEDLONDIHEM fOQTCOERESZHAT L., 72720, a,p,q IIEEHTH 5.
(1) flz,y) ==y, Q={(z,y)]z,y > 0,22 +y* <a?}
(2) flz,y) =pz®+qy® Q={(z,y)]2* +y* < a*}
(3) f(z,y) = (2> +yH)Y2, Q= {(z,y)|2?+y? < 2az}
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BTE M EEHDIER

7.1 HEOPNRHIEE
EE 7.1 B {a,) D SES DB

oo
Zan:=a1—|—a2—|—a3+-~

n=1

Z MDD VIFEMBRBEE W\, sy i=arfag o Fap ZTOBBOB n WAL NS, B
{sn} DPAINRT B2 &, ZOPBFARET 2L 00D 0, = A &EHLSL Y a, BUIKL

n=1 n=1
Y a, LA NB. E7o, XD {an) CHT B ap & EERBE S

EIE 7.1 S a, PIURT 5720 DRBEA M4, (EREDER 1T UL TH S HRB ng B
FAEL, n>m>ng 2723 EEOBEARE n,m 1T LT

]am+1+am+2+-~-+an\ <e
MEDNDZ L THS.

SR O S 0 UK B & 1, T OE 0 ARID S BEH {s,) HIKT B Z L THY, &
1.8 K02 {s,} » Cauchy FITH B L EME+RTHD. Tabb, LEDOEM T
UTHBHERB ng BWFHEL, n>m >ng 27T EREOERE n,m T U T |s, —sp| <e B
MONDI L e EFITHS. ZIZT
Sp—8m=1(a1+ -+ am+am1+--+an) — (a1 4+ +an)

= Omt1 T Amy2 + 0+ an
CHERTXEADRERARE S . GEIIRR)
EIE 7.2 R a, PR TUXES] {a,} 13 0 IZPERT 5.

FEEA EHL7.11IZBWVT, Filln=m+1232L, LEOIEK 1L Th 2 HRE ng BFLE
U, n>ng 27z 3EROEHARBn IZHUT |ay] <e &5, ZHIUIEH {a,} 70 IZPERT 2
Z eizftide S 2w, (GERRL)

ZOREH 72 OO VL2 mNWI LIZEREL LS. BIRIE, a, = LICX 0 EFE BET {a,) X

n

0 1ZIRT 2%, MIGT B2HED L 1d oo IZFEHT 5. M 1.10 2 2t X.

TE 7.2 (1) 3o BUGET 2 L %, S a, FEHIERT 2 20 5.
2) 3 ap IR 2 AR LA & &, Y ap RREIRT 2 2\ 5.
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B 7.3 MRS 5B KT 5.

SEBR MRECY a, BAERIR T 2 L&D, 2D EHES |a,| FPURT 2D TER 7.1 X0, {F
BOEH e iz UL THhHEEARE ng DMFIEL, n>m > ng 27z I ERDOEHARE n,m 123 LT
llamst] + |amya| + -+ lan]| <e &b, K2

lam+1 + amaa + -+ an| < |ampi| + |ampe] + -+ Jan] < e
MDD, UL7hi-> T, BOER 7.1 L 0> a, 1 JINRT 2 Z &35, REIHK)
IROEMPEONIDZ L EEHM 71 PORGIIRING., TOHFRAIFME LTELTH IS,

B 7.4 BRI an, > by I FIRD 2% 2T LT 5.

(1) &5 ERE ng WEAEL T, |an| < by (V0 > no) L7535
(2) by, KT 2

ZDLE, Y a, FHEAPURT 5.
7.1 7.4 ZFEHE K.

ARRMEDOEDFNZDOWTIE, RUAEDLEBIIEEZLED LI ICTANMZTHZDMEIEDE I L
Mmooz, 22D, MREOHDOR TH BB DOVWTIE, RLUADLESIEEZ ANHZ S
EXDENREDLOTLEIZERHEOTHERLARTNIE RS2V, L0 BARMIZIZROEHE D
BROSLD., ZTOMIIZEET LI 2T 5.

EIE 7.5 HONICR T ABUIZFDIHEDIEER 2 ED X S ANEZ THHSIE L, Do DfHEIk
RETHD. TNIZHLT, MR T 2B ZFDIHEDEHRZE L I AN Z 212k -T
EEOMEIZINR I N TES.

Bl 7.1 RLAEDLEBIEFZEEZZZTLE D EZDMBDENREDL->TUED & D%, AWMU
KB DHIZ 1 DFIFTEZ S, f(r) =log(l+ z) ® Maclaurin BFZFHHET S Z 212X D,
oyt o111 111 1 1 1 11
log2=)_ n lTetyTitsetr st o 2t (7.1)

n=1
BEOND. THHHNPERE S, T ZSMNRRETH 5 Z & 13 1.10 DFER» 5530 5.
ZOEAOBBUIZ THB EIZ 02 LEDD (ZOLSIZL THHRBDMEIZEDL S 73\) Wid%
2 THINE

1log2:0+1+0—1+0+1+0—1+0+~1—+0—4]’—+0+~--

2 2 4 6 8 10 12
nEonsd., Zhno 222 LEabENX

Sjog2=140+c-tityopl Lt oL g
9 085 37275 7 479 11 6 13
UIS S S U S S S S R U
N 3 2 5 7 4 9 11 6 13

B, ZOHABOHEE (7.1) ROLLOFILTIED 2IHZMAT-OBLEAD 1 HEZMAZ S L\
FEIIZLTRUADEDIEFE 2ZLZ - DM SRV, 25D, ZOHRBMDMEIZEDL-T
LE->TW5.
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AEEOBINIHT LB T 5 XRS5\, G5H7E%]13 Bolzano- Weierstrass DEH (7€
B 1.10) K 0UCRT 2805 %D, F72, EIZTERTROWEFIE oo IZFHT 205 % 5,
TIZAERTHEVEINEL —oco IZFHIMT 2N %E2ED. TDXDIT, oo 2L LTHERTEHDT
HNIE, EEOEININR T 2052622 RN 5. T DD H O FRAE 1T —% 12 13K
HY, IO HIZE D EDL->TL %D, TDLI BIBRMEOTTHRE KEVWED /NI W
LD T TRTWL XS CHAMEDESWMETHS. £ZT, TNODEZHEIZERL TV

9.
EH 7.3 B4 {a,} ITHLT,
Tp = Sup{ana an41,0an42, - - -}7 Iy == inf{an,anﬂ, Ap42, .- }

CE VBT {r) BRI} 2EDB. ZOLE, {r,} FEFESTHY {1,} FEHFEMNTH 5
M5, oo BIEE LTHETIIE, T DM

r= lim r, = lim sup{ay, anti,ant2,...}

[ = lim I, = lim inf{an,ant1,ant2,...}

BEHET B, ZOEE, 1, | 2TNTH {a,) OLIBR, FEEEL VL

r = limsup a,, [ = liminf a,
n—o00 n—=o0

LEL NS, r=lima,, [ =lima, EHEINS.

ZDEHEMOIND LI, {a,} WERTHNIXED EMRIXFERIZ R Z D, EIZERTRL
B O TR AR 0 IS U Ty = 400 E 8B, ZOBEIT {1y} 2L IERDIFEL < 7L
N, ZOHED {ay} O EMERIE oo LEDZ LHEL TARL V. THERIZOWTEFAKTH 5.
ERRIIZIE, A5 EES ZLIZL o THRONBMRED T TR KE\WED EBRTH D, &
LN WED TR TS 3.

H=HH—— i i

i i
X lima, Y fma,

S 7.2 BIFCEDSNBE5 {an) CH LT, LRI ma, B & O TR lima, %R &.

(1) ap=14nD"

(2) ap =-sin"g

EHE 7.6 {a,} 28I, a 2FHLT5.

(1) lima, = a &85O DBEAFRMEITIRD 2RMEVEVEOIETHS.
(i) EEOEHIZTHULT, HDERE ng DFEL ay < a+e (Yn>ng) 785
(i) EEDOEH 2 LT, {neNla, >a—c} FMBEGL LD

(2) lima, = a 7R 57=ODBETDEMIZIRD 2 ZMEDBEDILOIETHS.
(i) EREOEHIZTHULT, HDEHRE ng DWFEL ay >a—¢e (Yn>ng) 785
(i) EEDEH 12 LT, {neNla, <a+e} FMBEGLLD
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EBA (1) 25:% 5. £9lima,=a&T5. ZOLE, EHTICBIIELEEHVE L, Fl
{rp i RT 5. Lo T, EREOEB LT, H2HERE ng BFEEL n > ng 21
3 EREOAREn ITH LT |r, —al <e PO LD, TP

angrn:a+(Tn_a)<Oé+€ (Vnzno)

D ()RS, 7z, E el LT {neN|a,>a—c} WEREGTHD LT L, HD
HRE n DWEIELTCay <a—c (Vn>ng) BERDID. T kD

rn = sup{an, dni1,nt2, ...} <a—e (Yn >nyg)

EBN, TZTn—ooo eI NEa=limr, <a—c &5, ZNFcDRERTHDZ LIZF
JE9 5. ULzaioT, (ii) DD L7221 ide 5720,

Wiz, (1) B&LO () 2ELTlima, = aP KO LD L ERED. EROERFLT, (i) &
b, H5ERE e BFEL an < ate (Vn > ng) BV LD, LD 2T, ry = sup,,s, am < ate
(Vn >ng) 7855, 2ITn— oo 23N lima, <a+e &b, EIAD e MEREDEHT
Holh b,

lima, <a (7.2)

b, —H, FROFEM e BEOEEOERE nITHLUT, (i) &V ap, >a—eBEEn >n%k
W72 BB n BDEET S, B {r,} I FHRFFDTHLE20 6, TNEDr, >y, >an, >a—c¢
b, ZZTn—oo T lima, >a—c &b, EIANc IEREOERTH 7255,

lima, > a (7.3)

Y4B, (12) BEO(7.3) &0 lima, = aBF5N 5.

(2) b FARRERIZL > TRENS. GEHK)
EE 7.7 B {a,} BLOFER aIZH LT, D 25404 (1), (2) ZFAMETHS.
(1) li_)m an = o

(2) lima, =lima, =«

FEAR (1)=(2): ®HLT76 XVHHSNTHAS.
(2)=(1): I, = inf{an,ant1,ant2, ...} < an < sup{an, anii,ang2,...} =1 VT n — 00
ETNE, RESITIZEAIBLOEHE D EADFERNNRES. GEHK)

B 7.3 EEOEHS {a,} 1T U TRADPE D LD & Z2mRE.

lim L < lim /a,, < Tm /a, < Tm 22 (7.4)
Qp (29

DL ED¥ESFD R, ETEMEEUIN TS 2 DDONRHEE, T4 5 d’Alembert (X T > R—)L)
DHEIL L Cauchy DHIEEZEHTL LS.

EIE 7.8 (d’Alembert DIAHHEIE) > a, ZIEHBE L T 5.
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(1) lim E 1RO, Y a, BIURT 5.
(2) himazzl >17861F, Y a, FPERUZRW (400 IZHHT 5) .

AEEA (1) X9, Hm 2 <0 <1 %07 0 2ERCMOEESS. ZoeE, THT6 (1) D
(i) &9, (e =0 —lim “ (T L T) &5 EBRB ng PFEL 2 <0 (Vn >ng), TRO5

ap+1 < Oay (Vn > ng)

MDD, ZOARERZ I H NI, ap, <0V ™a,, (n>ng) &80, THIZ0<H<1
L0, S0 0a, FPERTSH. ULad->T, €H74 K0 Y a, FPRT 5.

(2) 7, lim®H > 9> 12573 9 ZERCMOEETS. 20L&, THT.6(2) D (1) &
D, (e =lim 2 — 2L T) &5 AR ng BIFEL > (Vn > ng), T78b5

Apy1 > Nay (Vn > ng)

DO NED. ZOARERZIFMAIZHONIE, ap > 0" an, (n > ng) &80, n>1 & 0DEF
{an} 1& 400 IZHELT 5. L7zdioT, EHT72 KD Y a, FPERL 2. (GEAAFE)

lim 2 = 1 OB HIEF— ﬂxk#ﬂﬁfé‘fa\b\ ThbL, PERTHEELIMRLZWEELH S
OD’CE_E'IJJID WJZ. X, a, = 2 BLPa, =+ Lizkowexsd 2 o084 iiﬁkhm'l”“ =1%
W23, L ZAW, i(j‘m@‘é%&a&c_ou\f Y L FPURT 22 L id +oo L%—faﬂt@‘é (M 1.10
2R K.

ZOREBIIKI S IEIZED &, FLAHAEDIPUK - ?%ﬁﬂ(@ckj I, BEOASHDOEMN 1 Kb/
B> TWAEEITIFPRL, ZOHA1 LD RKEWHEITIFHHRT I L 2R T N5,

EHE 7.9 (Cauchy DIFHIELE) > a, Z I EHHRE L T 5.
(1) lim /a, <1725, Y a, 1FPCRT 5.
(2) lim /a, > 17251, Y ap, FER LR (400 IZFEHT D) .

R (1) £9, lim ¢/a, <0< 1%Wi729 0 ZERICIMOVEESTS. Z0LE, EHT6 (1) D
(i) &9, (e =0 —lim /a, I LT) H2HRE ng WEEL /a, <0 (Vn>ng), ThbdD

an < 60" (Vn > no)

DBRDOIED. ZIZT, 0<O0<1ED 0" BINKHTZDT, EH74 LD Y a, RT3,

(2) 79, lIm ¢a, >n>1%2W23 n 2ERCWMOEET 2. Z0LE, 7.6 (1) D (i)
L0, (e =lim /a, —n =L T) {n e N| /a, > n} FEREGIZRS. LizhoT, {a,} D
LT ERD I {ap )} ZEAX

e /A () >N (Vn e N)
MDD, Lzh - T, Uop(n) > n‘p(") — +00 (n—o0) &R0, FHIZ {a,} IFPER LW, L7
NoT, BHT.2KD Y ap FPHELZWV. (GEHK)

ZO¥FEIETS lim a, = 1 DHERF—HITHET SR, Thabb, PR 256 R
BWHEEDRHLEDOTHEEL LS. ETHA thOO)HXFﬁ#Uﬁ&%i ZDHEP S DB LD
2, EH O BEIMBIE KT 5 Z LIk o TEOYEREARHEL TV D
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(7.4) XK 0, d’Alembert DHEE (EH7.8) TEDIUKR - Rz HETE 5 & 5 R IEHEHGE
Soan IZH LTI, Cauchy DYIEE (BHL7.9) THZOIUR - KM EHETEZ DI LA 5.
UL, TOWE—MIIZEZURW. flRE, O<a<B<liZdLT

) amt (n=2m—1)
T (n=2m)

CROEEDEEIE Y 0, 2EAES. n=2m - 10L& 2 = o(2)* & 100 (m — ),

n=2mDELE 2L = (2)" 50 (m— o00) THENS

. Ap41 N |
lim 2 — 0 B Iim2F
anp, an

7%, Uzh o T, d’Alembert DHEIETZ O EHMRAE Y a, IR - FE2HET 52 &1
TERW. —J5, n=2m—-1D& & Ya, =a, n=2mDEE /a,=LTHD05

:+OO

lim {/a, =B <1

L7329, Cauchy DHEE L O EHEBIL Y a, BPERT D Z 03005, TDIZ A5, Cauchy D
HIRE LD Fi A A’ Alembert DHERL DEBNT VWD ERATIEHTES. L, EROLHT
FETBED A HOMK L OMRZFFE L TAT, TNTHETERWERIC /a, DR %
BT DHDPEEDOFERDDD SR VGERL .

il 7.4 DANOIEAUINKRS 250085 2 et &.

(n))?
(2n)!

n2
)

(V1+n2—n)

—

7.2 NEWBEPRFE
EH 7.4 HHRM 0,2 B K OBHEI {an) B 51ES 0B HHK

2

Zan(z—a)":a0+a1(z—a)+a2(z—a) + - (7.5)

n=0

Z, a 2D T HERERBD 5V IFERBE WS,

EIE 7.10 a ZHDETENESHEE (7.5) ITH LT, KD (1), (2) HED ZD.

(1) &% z=2z)€ C\{a}lZBWT (7.5) BPUERT NI, |2 —a| < |20 —a| 27z TERDOESHE
B2 AT U T (7.5) 1ZMOTR S 5.

(2) 2 2=2 € CITBWVWT (7.5) BPEHRLBRWARSIX, |2 —a] > |2 —a] 22T EEOHE
FE 21T LT (7.5) IFPER L .
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FEEA (1) IREX D D an(z0 — )" FPURT 20006, EH 7.2 X 0 EF {an(20 — a)"} 1 0 IZTPUR
T5. ULhoT, HBHEHBE ng WFELT |an(z0 —a)?| <1 (Yn > ng) DD LD, TN Z,
|z —al <|zo—a| BELFn>m>ny THNIK

- - |z — al* " lz—alf
> laz=a)l= > lax(zo - )" DY
= 4 |20 — al 4 20— a
—m+1 k=m+1 k=m+1
‘ z—a ‘m—&—l

zo—a

B, LkdioT, BHT71KY |z—a| <|z0—a| 27T EEDOERE 2 126 LT (7.5) 1
MRS 5.

(2) BU|z—a|l > |z —a| 27T HIERB 1T LT (75) BWPERL7ZE$5 &, (1) DfE
RED (7.5) 13 2 = 20 IZBWTHHPOR LR IT LR S 00Dy, THIMREICFIET 5. Lizdio
T, |z—a|l > |21 —a| 2= TEEOERI 2 1T LT (7.5) 1ZPUER U 2. (GEIHRE)

T 711 a &b ETHREHPE(7.5) H LT, LR (1), (2) 7= R € [0,00] 27
E1o6E1ET % (R=co DAL H ) .

(1) |z—a| < RZii7=SAEREDOBEIN 2 [T LT (7.5) 1ZPERT 5.
(2) |z—a|>RZH=IEREDERE 2 12 LT (7.5) FPERL .

BEEA AN EHREL(7.5) DK T 2 & 5 WER - 2ROEEEZ S &L, A={]z—d||z€ S} &b
. HENZace SThHhEMH, 0c ATHS. Thbhd, £H AFZETRNI0,00) DEHES
ThHd. LizdoT, EROEGERED, ERR:=supA € [0,00] BEETS. DL E,
|z —al| < R=sup AZZSIXEM 1.1 (1) D (i) &V, |z —a| <|z0—a|] ZHi7=F 29 € S BIFET
5. ZDEE, z=2ZBWVWT(7.5)MICRT20T, EHT710 (1) KD ZDES5% 2 zxLT
(7.5) IFHUR T 5. I, |[2—a| >R=supA & T5L2¢gSTHEINS, ZDXI7% 2 1TH
UTH (7.5) IXDCR LW, §7hbb, R=supAlX (1) BLS(2) OMEZED (RDFE) . I
BIZ, TOEIBRRDPEELIDUNEHELZVWI E (RO—EFW) ZHSHTHA S, GEHK)

E&E 7.5 EHT11IZETS RENSHEE(7.5) ODIRFER L V.
Z DR ITIRD Cauchy-Hadamard (I—>— - 77X~ =)L) OARIZL-oTRDSNS.

EIE 7.12 (Cauchy-Hadamard DAX) a ZHDE T D RNEHHEE(7.5) DICREZE R I

_ 1

- Iim g |an|
THALNS. 272U, 1/0=ccB LU 1/c=0L7T 5.
SRR lim {/|an(z — )| = |z—a|lim {/]a,| (ZHFEET 5 &, Cauchy DICRHERE (ERL7.9) &0,

|z —a| < 1/Tim /[a,| = (7.5) &R T 2
|z —a| > 1/Tim /[a,| = (7.5) &AM L 220
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ZENDMB. ZDOZEEEMTI0 LD, p—@>LmEv%ﬂ@6dmw)mW$baw:a
DED. EBE B U (7.5) BURT 2251, EH7.10 (1) &Y |2 —a| > |21 —a| > 1/Tim {/]a,|
BT SAERED 2 1SR LT (7.5) 3SR S 5 2 2127258, ZHRETRLAEZEICFET
5. UEDQZ L NHEEDOEH LY R=1/lim /]a,| L7 5. GEHK)

Z @ Cauchy-Hadamard DA & (7.4) BECEE 7.7 12EET 2 &, & UG r = lim| “2 |
DEET U, NEHE(7.5) DPSRCERIE 1/ r TEAOND Z D005, PURCEREZEIET S
%, £ ZOMREFHLTALDON L.

Bl 7.2 (1) #EBEIE e” @ Maclaurin JEBIZ e = 3 L2 (z € R) THA SN (F]3.9 2%
e k). wHitd s (EEEEEBET2) REFBOPACEREZFRLES. a0, = S &
B,

an+1

Qp

=0 (n— o)

n! 1
n+D! n4+1
L5, LizdioT, REHHY Lon (=) OPFERIEX 00 TH Y, TRTOBEEL 212
HUTINHRT B, 0d, HEM 2 228 T8 e FIOREMWBZ Lo TEHRX
ns. ZokZ,

o)
,“9 2m+1

ﬁzz ?:z%%1+z2mﬂ
_ i (=D)™ yom 4 Z : D™ gomtt

(2m)! 2m + 1)

cosf +isinf

£7:9, Euler (4 75—) OARNPENIND.
(2) MNEBIE log(1 + z) D Maclaurin JER 1% log(1 + x) = (D" n (lz| < 1) THZR LN

n
)n+1

(1312 48T L) . q, = " <y,
L N (n — o0)
A, n+1
1)n+1

L BDT, NI Z " (=log(l+4z)) DINAERIE L THY, |2 <1 %z
??AT@@%ﬁzﬂﬁbfﬂﬁTé.

7.5 DTFORSHEOPEREREZ RO K. 72720, a ZIEEHRTH 5.
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(2) Ya¥z
(3) >
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EE 7.6 (BEEHONH) f f, (n=1,2,3,...) ZRH I TREINZBEH LT 5.

(1) BB {f .} DS fIZERIGRT B L 1E, RO x el ZBEET 2 Z LB {f.(x)} B f(x)
IR T 52 &, Thbb, FEDzc ]l BLTERED e > 012/ L TH 25 HRE ng 7
TEL, n>ng 2l EEDOERE n 1T UT |fu(z) — f(2)] <e RO EDE EE WS,
DL E,

7g&ﬁ:f0&@ HHWNE f,— f (BE)

&L

(2) BEBG{f,} 23 fIZ—HRINGR T 2 L 1d, ERED e > 01T L Th 2D HAE ng BFEEL, n > ng
2T AEOARBn BLEED 2 € TIZHUT |folz) — fl2)| <e BERDILDE E%
Wi, ok E,

7g&h:f04% HBHNIE fn— f (—FR)
&L
BB {fn} ¥ fIZB&RDURS 5 Z e OEHREZMEL S ZHVWTEHES LD LS IT4 5.
Vo € IVe>03Ing e NVn e N (n>ng=|fu(z) — f(z)] <e)
E7e, BBH{f} D fIT IR 2 Z L OEREZMBALSTEHVTEHEL LIRD LD ITHS.
Ve >03ng e NVne NVz el (n>no=|fu(z) - f(z)] <e)

INSDEWE Ve eIl OMEIZHZZLIZERL L. BAIURDEGE, ng ld—Mi2ide 72
TR zIZBEIFELTED, 2 2EZ5ZNIZIHEUTng ZRELWMS R ITNER S\, Z
TR U T—RRIRDGEIZIE, nglde Z0R0HED, o BU THREKRIC (Thbb ki)
W2ZeNTES. BE f(z) BMIE 2 CBIL TRk (JEBAMRA) EE T f(z) TR THZ &
DO —FRNEEIEENDZDTHE., ZDZ e, —HNETIEERNET S Z 22300570,
ZOWNE—MBITIZER D 727N LIZER L £ 5. BN L TIRBGRE WS E&IZ727- 1 o T
Hol=h, BEEFIIZH L TIEARLCEE 2200 (EIFFIEEIZRILO) INEOBEEH 5.
—FRNE T2 2 DBEFDEMGEZRDIETENTE L K APNKEE DEWDHHIEIZ RS TH
A5, FOREHIZE UTHEL TH L.

EE 7.13 KT CTEZRI NS {f.} B fFIT—BRIUKT 5 728 O BB+ 70 A F R XDk
DYNDZ L ThHh5.
lim sup |fn(z) — f(z)[ =0

n—oo zel

A 7.6 EH7.13 ZitHE X,

—RRICRME 2 & 0 &K CHET 5720121, F IR 52— BIPUR U 2w & 5 2 BEEE o fi 2
REDPNNWTHAS.
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Y755, LinoT, BIEE{f,) R ERTERSNBEE fIC& IR 5. 2257,

sup |fu(x) — f(z)| =1  (VneN)
0<z<L1
THDZDO {fu} 1F fIT—RRIGRIZLZRN. ZOHITI, 222 <1 ZH7ZURD2S5 1IZEDIHE
EDLIFY, B {fo(x)} DOITHPERT ZHENEL RoTED, £ I TRRIGRMED AN T
L5DTH5S.

Z ORICIdE 7 BB { £} OMEREIE f 2 = 1 IZB W TARERIZR>TED, TDIZ N
JHINT—RRINEREDSRANTWA L RART I TES. 25958, #iB@Esl {f,) OmRE
B HEZERITZ > TONIE BRI L TV B IZEWRWEIHRET 2 AW 2005 L\,
OISR KD ITZENIEFRY TH 5.

Bl 7.4 ROESITKBT =[0,1] TEHEST N8BS {f,} ZED 5.
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n o I\
s (0<w<)
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% a 1

ZoeE, B {f,} 13 0Ic& KPR 223,

ax [fo(@)|=n  (neEN)

TH 2506 —HINERIZ U,
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BDE. X5, TOBEG{f,} B f 12 —BIURT 55 8> ha HlEE k.
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T 7.14 XM TEZRSI NEGRBEES {f,.) 2 f I RRDCR T IE, 2 OMRER f £ £
721 CiHEfiTH 5.

FEER xp € I ZERICMOVEEL £ 5. EEOERK T UT, {fu} B fIT—RRINKRTZZ L
Mo, HEERE ng WEMHELT, n>ng 2z EEOBEREn BIOEZED s e TIZHLT
|fulz) — f(z)] < § DD LD, BT,

fa@) = f@) <5 (@eD
. FTz, fo, BXE I THERTHEI N0, KOEHR e I LTHBIE S BFTEL,
|z — 0| < 0 27z T HEED 2z e I ITRHLT

[Fo @) = Fuo (w0)] < 5

MEOALD. Lo, |z —x| <§ 27T HERED 2z e TIZTHULT

[f (@) = f(@o)| = [ (f (&) = Fuo(2)) + (fro(€) = Fro(20)) + (fro (x0) — f(0))|
< |f(x ) fno )| 4 | fao () = fo (0)| + | fro (x0) — f(20)]
g
< §+§+§ =€
BN, THNERBEE f R TERETHLZEE2RLTWS, L2830l IEETH-T

o, fIXITHEETHD. (FEHE)

ZOBEBH O —REINE ML, UTOEHTRTWL X512, R BESDIEE R, 550k
FBFR & 155 DIEE 22 Ba A AREE ST B 72D DMz s .

EIE 7.15 PR [0, b] TEH S M7tz BRI {£,) A% f 1 —RER T MIZIRR A D 320,

b
iy " () = / fa (z / Tim fn(x>dx> (7.6)
A IREP L OEM 7.13 & D
/ |fn - |d$

/fn d:v—/f Ydx| <
(b~ a) max |u(a) - f(2)

—0 (n — o0)
B Z e iTERTIX K V. GEFR)

Bl 7.5 MR L B ORI (7.6) DD L7270 & D Bl &% B Z 2tk b, EHT7.151

BUAKE (TabL, {fu} B fIC—RHNKRTEZL) OREEERZEMLCHEB5. {f.} %24l

74L. ié%ﬁﬂ&?%u{h}MOK%ﬁwﬁﬁbfhth*ﬁ%&%ﬁbfvﬁwvﬁa 7205
Iz, fo fa(z)dz =3 (Vn € N) DD ED. Lo,

1 1
lim fn( )dx %7& 0 :/ lim f,(z)dx
0 n—oo

n—oo

&R, Hl7.4128F 5B {fn} 20 U TR & B0 DJENT 1355 H T 70,
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B 7.8 {fu} % fule) = ;5 ICEDEEBHKH T =[0,1] TEHSNMBIIL TS,

(1) {fn)} ZHBBEfIT—HRIERTEZ 2R, TOMREK f 2Kk K.
(2) hmfO fu(z deBJZUfO lim f,(z)dx 2L, ThoBN—HTHI L 2ME»D K.

I 7.16 B [0, b] TREES N CUROBIEG] {f,) 5 f IZE AR L, 5% OREHH
575 B BEH {1} H% g 12 —REUR T S, FEIRIEE f B 27 O BTHY [ =g, Thbb

<Mnﬁ)_hmﬁl (7.7)
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MR D LD,

SEER AP f, (X [0, 0] TOURTH 205, WHMAFOEAEH (EH5.12 (2) &b, £E
Dz € [a,b] IZH LT
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ETnE, €715 k0
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512 (1)) &b, ZOLHLOBEIL [a,b) TOLHETHD. TNDZLDOBEK f £ £7= [a,b] T CH
WTdHb, =gk iio. GEH)

Bl 7.6 ZZTH, MREMOOIERRE (7.7) DR OS2Vl ZEIF S Z 22k b ER7.16 ©
REDHEMZIML THEB S, fu(r) = Zqz" T X O EX BHKMH [0, 1] TEHES N B
Gl {fn} ZEZ LS.

1

DX, |fn(@)| = nr1 Y (n — oo)

ED, (fu ) R0 —RIGRT 2. — 4, fl(x)=a" £V, fi(1)=1(Vn e N)TH3. LEhioT,
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&, WROMA DIEFIERETE RV, 505G, {f/}IFERPERL TWa 8 —HRIEL T
WEWZ LIzEEL £ 9.

EE 7.7 (BEBOERBONE) f, (n=1,2,3,...) 2XKBE I TEHEINERELTE. ZoL &,
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n=1
ZREBIERB W\, s, = fit fot o+ o B (005, s,(x) = fi(z)+fo(x)+ -+ fu(z),zeT
WCEOWEELEE s, &) TOELEAME NS, BHDSESNEHEEBD L & LFEKE, FORK
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M ofelE (EEL5.7) & XD ORI (EFL3.2) 1[ZHEREL, Hn s k5B
Fl {s,} 120 U TR 7.15 B X OEH 7.16 Z#H T NWIZIROE I HF LN,

EE 7.17 PFAKXM [a,b] TEFE I N2 @K RBEES] { £, 1T U T, BIBURERE S f, B —RRIDUR
TIUXIRAD K D 7 D.
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> [ e = 13 fawyis (RS
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I 7.18 KM [a,0] THEES N7 CUROBIEG] {£,} 196U T, BIREREL S £, A% 5N
KU, 2DZOEREEM S 7 2 BIBIERIY. £ BN —HINERTE, S f, BEZCLHETH HIX

WA RVASN
<Z fn) => 1 RIS
n=1 n=1

7.9 EE7.17 B X OEH 7.18 Z3EAE K.
BEBUERE D —HINRIZBI L T, EH 7.1 LERIZ LU TIROEHEDFH I NS,

EE 7.19 XM TERS NBBIERIE Y f, 2 —HDURT 5 720D BB+ 0541, ERD
EB e 2 U TH2EHRB ng WHEIEL, n>m > ny 2l TEEOBRE n,m B X TEED
reTZxLT
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ML DZ L ThH5S.
5.2 o N7 BEBUEED —RRIUR T 2028 5 D O¥EEE UT, IROTEHERE THHEFTH 5.

EIE 7.20 (Weierstrass O M HIEFE) K T CTEZRS WS {f,} 12U TRD 2 Ze: % i
TS BH { M, } WHEAET 5 LT 5.

(1) |fulx)] < M, (Vo €I, ¥n € N)
(2) S M, FRT 5

ZoeE, BIBIEBE Y fr 13— BRI DR PR 5.

SR [EREDOERITHLT, IKE 2 BLUORIT.1 &Y, H»EHARE ng BFIEL, n>m >ng
Z i 72 TAERE D HARE n,m I/ LT
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MDD, Lo T, n>m>ng 23 EEOHARE n,m BIOMEED z e TIZHLT,
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2

1 X ﬁLixS? I=10,1]
(2) Snabe ™, I=R
(3) X ﬁ’ I=(0,1]

Z @ Weierstrass O M HEHE (FH 7.20) O 1 2DsABE LT, OEMEZIFHTAZ &M
TE5., ZOHHIZZIZFEH L I3 nWhEHE=Zd 5,

EE 721 aZzHhLeTHERNEHEY an(z —a)" DPR¥EREZ RETH. 20 %, FKM
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n=0
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Bl 7.7 FHESIOMDOAXLD
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(111;)2 :(1iaz>/ Z ZMJ (Jz| < 1)

n=0

ERD. IS EREITDE, AEOBEREEIZHLT
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Al ZERONE

FLIHICBVWTRREZEROANFHDS LD 2 OO0 H (REOAHLETOANH) 28T L &
5. TDDIZ, FTTHRDEZEEZBRD.

EE A1l KZETHRVWELSEL, TEDabe KIZHLT, Mla+tbe KB LURab € K D&
HINTWD LT D, Zho 2 D00MHBIZEL TUFOEME (1)-(10) Bz hTnwd e &, K
FERTHD LS.

(1) a+b=b+a RNz BE9 2 22 kAl
(2) (a+b)+c=a+(b+c) (R BE9 2 4EA D
(3) 5560 KWFIELT, fEEDae KIZHLTa+0=a (ZEIT 0 DIFAE)
(4) FEDae KIZXNUT, b5t —aec KMWFELTa+ (—a) =0 (FIUZBHT 2 ¥ CDFTE)
(5) ab=ba (BB 2 s k)
(6) (ab)e = a(bc) (BB B fGEEEAD
(7) a(b+c) =ab+ac, (a+b)c=ac+bec (7 BdiRAT)
(8) dBmle KMBFMAELT, TEDac KIZWLTal =a (BN TC 1 DIFAE)
(9) TEDac K\{0} 1L T, 20 a ' PHFEHELCaa =1 (BT 2HCOFTE)
(10) 1#0 (GEEHIME)

FL1IHIZBWTRREZRBOANELIE, TRIZATHE] LWHTETHS.
WIZ, HFEDOAMEZRRE-DIZRIEFES L VWD EELERT S.
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NTW3 LT3, TOBEBBUTDOEME (1)-(4) 272 &, X IZ2IBFEETHI LWV,

(1) FBDac XIZHLT, a<a (S )
(2) a<bPD2b<cibHiXa<ec (M)
(3) a<b?»Db<aXbiXa=0b (SR FRAEL)
(4) a<bDHBENEb<aDELSP—HPHITHKD IO (M)

a<bZb>aldbHEL. T, la<bhDa#bl LVIHIEBKRZa<bDHDIWVIED > a &FEL.

IEFEDAR RIFAPOZIAFELSTHY, &5ICUTFORLE (1), (2) ZilizT.

(1) a<bBoiEat+ce<b+ec
(2) 0<a??D0<b5IF0<ab
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F11HEIZBWTIE ERZ AWz N2 A U720, ThMCE (Z 0B & [H
fl72) BOPOHEFGEAHENMSNT VWS, ZZTENHEZHEMNL LS.

EFEHE A3 ABLUVBZETHEVRDEHESL TS, IRD 3 &4
(1) AUB = R; (2) AN B =0 B)ac AmDbeB&ub5iXa<hb
Wiz EINTWB L E, (A4,B) % ROYETE WS,

ERINIZIE, BERZ I TRo7280, TOLEME X CAHRIOEERICNIET 5 FEROE
&%, TNTNABIVBLLELE, (A B)ZROYMEES>TVWEIDTHS. EEADI,
ZOYARESRBNE VD ZETHS.

TC, AXIZBVWTHERT EH AP R ONDOEMEZ, MEE WS B THZEL LS.

B Al ETRVROHSES AN L (F72IFTF) CERLSIE, ADLER (72X TR) A
FET 5.

8 A.2 (Dedekind (F7F > b) OUIN) (A, B) %2 ROYWELTEL, MO2KH4D>HY
HOoN—FHDBT KD LD,

(1) ARBATELEDL, 7D BIRE/IEES AW,
2) ABBATELET, 2O BEEIALEED.

ZofmdlE, EREWIZIE, BERE S 7Y o7z 00 OWLEMOFERRD 5 W Id4AHI D
PEMOEDL SN —HOAIIBLTIET, LWVWSILERNTNS.

R A3 b (F2ET) ICERZEFEMN (F721EE) BHNINERSITH 5.
e A.4 (Bolzano-Weierstrass) B RBININRT 25550 % H D.
8 A.5 (Cauchy) Cauchy FIIZIRFITH 5.

S A6 (KEWENE) I = [an, bo] (n € N) 2RO 2 %ff

(1) Ins1 C I, (vn € N);  (2) lim (b — ay) =0

n—oo

Rl TEHKEONE T 5. D&, HEEMa PFEHELT, TRTCOEKM I, = [an, by
(n € N) OHEHIE 1 HMOBDES {a} 1X55 1 (] L = {o}.
neN

R A.7 (Archimedes D) (EEODOIER a, b iIZXH LT, a<nb &7mbHRE n BFILET 5.
M EodmEOFREMICEL T, UNOEEMKD D,

EE A1 Al e MEA2 MEA3 e MEAL e MEAS AT MEAGE AT
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COEMOIMHIZEIETS. ZoEMIZLY, ForXomErE it M UTRHALTES
CHEUHEGRREHEEINAEZ B0 5. (2770, tiE AL L A7, BXUMEAG L A7 IXFER
IZ 20T A.) FOB, BOOMEIZEHALIICBVWTIFHINAZTEH L 1 5.

HAEE AT, EREI IR FEBUIEERR BT R < GERIZ) ML TWnwb 2 %2Rk UL T
B, BHESEDOES QRIZTOMEEZE > TWRW., Thbb, AHKA T 2> CRERMZ
< LBEZSFIZRoTULEIDTHS. LArLADS, BRElkd 20721, FHBIZHE
MEIZESULDEDHLUTWDZ EBNIROEMD S5

EE A2 a<bzilzdTEOER a,b I LT, a<qg<bZifzdHAHEE g BHFET 5.

FEEA b—a>0TH B0 5, Archimedes DRI D 1 < (b—a)m ZHi7= 3 BRB m PFET 5.
PO Archimedes DAL D |am| < ng, $THRDH —ng < am < ng 272 HRB ng WEET
5. Z0E, FHEA={neZlam <n <ng} EEZ2no HDITLN OB ZE TR WEREST
MOBR/NTEn =min ADPFEETS. ZOEE, necZPOn—1<am<ndEHND. UL7zh->
T, am<n<am+1<bm&QR5DT, q= EBIFIFE kv, GEHK)

FEOEBaBLIOEEDER I LUT, a=a—c,b=a+ec & UTEH A2 ZEHTNIE,
a—e<qg<a+eTBDL |a—q| <eZllETTHHE ¢ PMFET DI L3005, ZniE, £E
DEBNMEEOBETEHEBIZL > TELMINEZ L2 RLTWS. ZOWEZ2EHEIESARDE
B QWEHENRDELRIZEVWTHABTHSL L\ D.

A2 bV NEBREE
B1E 2R BHOER

B 1.1 (1) supA v2,inf A =0, max A B £ min A IZ7F4E L 72O,
(2) supA = %,infA=minA = -2, max A FHFIEL A\,
(3) supA = maxA = —V/3,inf A = —c0, min A IFFFFEL 72\,

BRE1.7 (1) 1<a,<2(VneN)&hdILIZERL, BEWRNEEZ VX
(2) MifRfEZ a2 T2 a?=a+2THENSa=2217%5.

Fl:ﬁiEEE].-S (1) an+1—an:—m( 1) L:?ﬂé%ﬁﬁ&.
(2) MREZ a2 TDEL a=—5 ’Cﬁ)é?ﬁ‘ba—%(\/g—l) AN
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B2E EHREK
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fl@)ma(x——00)eVe>0IM >0V el (x<—-M=|f(z)—a| <e)

RIRE 2.6 « = L@ > 0 (oxf U Tl o # 2 AV &
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& 2.7 f(z) > +oo (v — +oo) &0, THREZREHRRZS L f(x) > f(0) =ag (Jz|] > R)
b, ZokE, HXME[-R R IZBIS fOR/MENRR IZET2 f OR/MEL RS,
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22T, BAKRE [-R, R 125 CHIIEOEH 2 @A .

fERE 2.9
I sl 2 e 2 L O 0 - B O
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BI3E WoE
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RIEE3.12 (1) f(x) = S0, (M)am e (2) flo) = Yoe, S —am (|2 < 1)
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B4E RHDE
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4.3 (1) folz,y) =¥y, fy(z,y) =aVlogae  (2) fulz,y) = 20, fyle,y) = -2
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