BT 55 11 (0]

~ LA LIRS (1) ~

HEH #h5

202047 A 20 H

HEF Bk Bt 55 11 1] 2020 £ 7 A 20 H 1/29



O AHDONAE &HEEHIA
o HiEIDHE: Weierstrass D KMEEFHIZOWT
@ 7" H%EE. RS
o FHEADES
o FHEAR (M) O (EH A)
o A DHIE (EH B)
o FHEA DA
o BEA TN Z & DIEHH
o ARG DESR
o EARONHE (EH Q)
o PAEADHIE (EHE D)
o FAEA DA
© M6 ofEat
Q M 71(%) N
O 5% 1 ZREIBTHT T 2 P ED EHE, Taylor D EH

FEF His Bt 55 11 1] 2020 £ 7 A 20 H 2/29



A H DWA &EA&EHIH

o RHODFHENE: R" ODFEA LHERICOVWTHHT 2, 202
N, EBLEANLEE (EFA, C), HET 2DICfEZ 3 EH
(¥ B, D) #id~N 3,

(] ﬁ%6@ﬁ£gﬁ%j—z}o
o THE 7(R) DN % T %,

HEF Bk Bt 55 11 1] 2020 £ 7 A 20 H 3/29



Bii[E] D E: Weierstrass D i KMEEFEIZ DWW T

o WOWBHFEEMHT, DIt JELoNDhd LKW, H
HTHb,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



Bii[E] D E: Weierstrass D i KMEEFEIZ DWW T

o WOWBHFEEMHT, DIt JELoNDhd LKW, H
HTHb,

o HZ X9, FEFSLHCLTHBII,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



Bii[E] D E: Weierstrass D i KMEEFEIZ DWW T

o WOWBHFEEMHT, DIt JELoNDhd LKW, H
HTHb,
o HZ X9, FEFSLHCLTHBII,
f:[a, b] = R 2R 51X, f ORAMHE, BMEDFIET %,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



Bii[E] D E: Weierstrass D i KMEEFEIZ DWW T

o WOWBHFEEMHT, DIt JELoNDhd LKW, H
HTHb,

o HZ X9, FEFSLHCLTHBII,

o FHIZAHIMOVWT VARV, WA THH S 1=DICH4HTIZDT =,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



Bii[E] D E: Weierstrass D i KMEEFEIZ DWW T

o WOWBHFEEMHT, DIt JELoNDhd LKW, H
HTHb,

o HZ X9, FEFSLHCLTHBII,

o FHIZAHIMOVWT VARV, WA THH S 1=DICH4HTIZDT =,

o FN%{fH - T Rolle DEMMDEFHT X 3, Z1H 5 EEED EH,
Taylor DEHERNEN»N S, 0 L pHTRT, RIIFEEHTDH 5,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



Bii[E] D E: Weierstrass D i KMEEFEIZ DWW T

o WOWBHFEEMHT, DIt JELoNDhd LKW, H
HTHb,

o HZ X9, FEFSLHCLTHBII,

o FHIZAHIMOVWT VARV, WA THH S 1=DICH4HTIZDT =,

o FN%{fH - T Rolle DEMMDEFHT X 3, Z1H 5 EEED EH,
Taylor DEHERNEN»N S, 0 L pHTRT, RIIFEEHTDH 5,

o BIZIX T > 0= f I XEFHEM DIEFNTHEES,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H 4/29



Bii[E] D E: Weierstrass D i KMEEFEIZ DWW T

o WOWBHFEEMHT, Dbt &L oNEHd LKWV, &
HTHb,

o HZ X9, FEFSLHCLTHBII,

o FHIZAHIMOVWT VARV, WA THH S 1=DICH4HTIZDT =,

o FN%{fH - T Rolle DEMMDEFHT X 3, Z1H 5 EEED EH,
Taylor DEHERNEN»N S, 0 L pHTRT, RIIFEEHTDH 5,

o BIZIX T > 0= f I ZHEFHHEM DOFEIHICHMS,
o ZOEMDERITALN Z DHFBEZDORBZOEETH 5,

K%ZR" OBFRZHAEEL TS, f: K — R 2RO, f
DK, F/MEDTFIETS %,

CZETIFHLTOWAWY TEES] 20O BB EICR S, X
fil3 (ZDEHD =D HCEE L VI RTIIRND) HfF L 25,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H 4/29



7.1 PR EDER

FAES. BRSOV E2 2 ZATEDN 3,
EFHRY 4ODFEH (AB,CD)Z~v2&Z—L &> (B, D IXMES M%),

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



7.1 PR EDER

FAES. BRSOV E2 2 ZATEDN 3,
EFHRY 4ODFEH (AB,CD)Z~v2&Z—L &> (B, D IXMES M%),

EFRE (R" OFRE

HL

QCR" 3%, Q0 R" OBRESE (HEEIESE, an open (sub)set of
R") &, ROFMAZMTT I L2V,

(V) (Vx € Q)(3e > 0) B(x;e) C Q.

EEDEE B(ar)={xcR"||x—a| <r}.
(ZORFFEBEIZ r >0 DL ZRTHVEA, AHIE r=0 OFICHH
WAHZElIZT 2, r=00DZ B(a;r)=0Td»3, )

FEFH #isE Bt 55 11 1] 2020 £ 7 A 20 H 5/29



7.1 HEEDER R" Df

FIEE L1 B O (BEERTIIRR) ORZETRVWES

FEF His Bt 55 11 1] 2020 £ 7 A 20 H 6/29



T1HREDER R OMEEDA X =

RS L. HHOR RUFETIHER) OMES I RVES
DRI (BHORDEE DT EOHESE. FEATIIA, )

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



T1HREDER R OMEEDA X =

BIEG 2 IE. B O/ (BUERETIHER) omx 8 RVWES
WA (B DHRDOEZ—DOTHERUESIE. HESTIERY, )

BHROHE (Zhizbhr o IFIEERLTRY)
EBD ac QITNLT, a L QOWMES Q0 FTOMHliE c T2k,
ma@cﬂﬁﬁbjO@tfﬂt®E%tm\m%u-ﬂm:t%
xeN

0 A MFDETHINE >0 hd00, QVASOBOEEEE
T, QI R OBEATH B,

0 a BGOAETHII. 2k QF LOEEI 0 TH 2, c ZIEOE T
2% B(aje) I Q ZI3AHTOT, QIR OBEATIERWL,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H 6/29



71 HEEDER R" OBHESDHI

AEFEREILIC LT £33 T4A X =) THEL X5,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



71 HEEDER R" OBHESDHI

SEFREREI LICL T, £33 T4 X—2) THEL X5,
o ROMXMIZIR OMESTH 3,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



71 HEEDER R" OBHESDHI

SEFREREI LICL T, £33 T4 X—2) THEL X5,
o ROMXMIZIR OMESTH 3,

o R" OEARRIZ R" DRHESTH 3,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H



71 HEEDER R" OBHESDHI

SEFREREI LICL T, £33 T4 X—2) THEL X5,
o ROMXMIZIR OMESTH 3,

o R" OEARRIZ R" DRHESTH 3,

o IEZMILH & ZFRNIHRD (“INEE") IXR? OBEETH S, &D
— I EAMRA AR DS P LR 57 (7272 LHIFRIZE D0 13 R? DB%

ATH 5,

2020 45 7 H 20 H 7/29

Bt 55 11 1]

FEFH #isE



71 HEEDER R" OBHESDHI

SEFREREI LICL T, £33 T4 X—2) THEL X5,
o ROMXMIZIR OMESTH 3,

o R" OEARRIZ R" DRHESTH 3,

o IEZMIEH S RN ED (") Z R OBEETH 2, LD
— I EAMRA AR DS P LR 57 (7272 LHIFRIZE D0 13 R? DB%
BTH %,

o R” MHEKIZ R” DBHEATIZZRW,

o 1EDORZEE {c} IR DBEESTIER WV (T DI, #&D
AP DIZ 0D LR, ZAZAHA4 X =Y DR T, EF
DEMDIAL D SO D FmERHN WS 2 L2 7R W),

FEF His Bt 55 11 1] 2020 £ 7 A 20 H 7/29



71 HEEDER R" OBHESDHI

SEFREREI LICL T, £33 T4 X—2) THEL X5,
o ROMXMIZIR OMESTH 3,

o R" OEARRIZ R" DRHESTH 3,

o IEZMIEH S RN ED (") Z R OBEETH 2, LD
— I EAMRA AR DS P LR 57 (7272 LHIFRIZE D0 13 R? DB%
BTH %,

o R” MHEKIZ R” DBHEATIZZRW,

o 1EDORZEE {c} IR DBEESTIER WV (T DI, #&D
AP DIZ 0D LR, ZAZAHA4 X =Y DR T, EF
DEMDIAL D SO D FmERHN WS 2 L2 7R W),

PUEIZERD S ERGET Z 205, HEIENZEH 2 HET 5,

FEF His Bt 55 11 1] 2020 £ 7 A 20 H 7/29



7.2 FEER (MM OB (EFA)

EH (BIEESR (M) ONHE, ZORETITEEA LIER)

@ 0rRIZR" ODEETDH 5,
@ AW {Ur} ep DBEE Uy 28 R" OFIEELRHIX. AHF
U Ui={x1 (3 eN) xc Uy} ER" OBIEETH 3,
AEN
@ U & U, R DS 51, UinU I R” DFEETH 5,

(2) 225 TU; & Uy IR" DRI ERSIE. UU Ux b R" OFIRE] DL,

FEFH #isE Bt 55 11 1] 2020 £ 7 A 20 H 8/29



7.2 FEER (MM OB (EFA)

EH (PR EHR (MHH) ORI, ZORETITEEA L IER)

@ 0rRIZR" ODEETDH 5,
@ AW {Ur} ep DBEE Uy 28 R" OFIEELRHIX. AHF
U Ui={x1 (3 eN) xc Uy} ER" OBIEETH 3,
AEN
@ U & U, R DS 51, UinU I R” DFEETH 5,

(2) 225 TU; & Uy IR" DRI ERSIE. UU Ux b R" OFIRE] DL,

RRHIE HEAOMI R e YELTRILEIND (R” DEFSEED
ARG, IRt OMES, MHZEMOHES). do d—KOGE: £E X

L. X OWAEED DR BELE O BRD 3 &M EHET L %, (X,0) %1
22, O &2 X DA, O ITET 2% E% X OBES LIES,

@ 0,XeoO.

@ BEG {U)‘}XE/\ DEEE Uy 2 Uy eO RN AN U/\E/\ Uy, eO.
@ U,UeO ASZY 5 UinU, eO.

FEFH #isE Bt 55 11 1] 2020 £ 7 A 20 H 8/29



EHE A DFERH (RF)

Q@

EREDERDPS. FED x IR LT xe) 3BTHZ, WwRIZ
Vx(x € 0 = ((3e > 0) B(x;¢) C 0))
BETH5, T4bbH
(Vx € 0)(3e > 0)B(x;¢) C 0
D7z EN2 DT, 0 E R DFIEAETH 2,
xER"TBHLE e=1tBLL, e>0TdHDH,
B(x;e) = B(x;1) C R”"
DD LD, DRIZ R ZR" DHEETH %,
{U)\})\E/\ WKET2EED U, 23 R" DHEATH 2 EINET 5,
xel|JU eFBL& B2 N eADBHELT xE Uy, Uy, &

AEN
R" OFEETDH 2026, H5 >0 BFIELT B(x;e) C Uy,. T

DrE, B(xie)C | Un WA | Ur ER" DBIEATH 3,
AN AEA

HEF Bk Bt 55 11 1] 2020 £ 7 A 20 H 9/29



TEF A DFERH (18F)

@ U, U, 3R DFRAETH 2 IRET %,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 10/29



FHEA DF (122F)

@ U, L 3R" DEETH 2 LIRET %,
xeUinl, €55k, xe U 2 xe Us.
U & U, TR DHEETH IS, D €1,62 >0 PIFELT
B(x;sl) c Uy 7o B(X;€2) C Us.

FEF His Bt 55 11 1] 2020 4 7 A 20 H 10/29



TEF A DFERH (18F)

@ Ui, U IZR" DRAEETH 2 LIRET 5,
xeUinl, €55k, xe U 2 xe Us.
Uy & Us X R” @ﬁﬂ%é\f@%ﬁlg\ %) €1,E2 > 0 i?‘ﬁ?j—ibf
B(x;e1) C Uy 22D B(x;e2) C Us.
e:=min{e1, e} EBL L, e>0THD

B(x;e) C B(x;e1) C Ui A B(x;¢) C B(x;e2) C Us.

WZIZ B(xie) C UtNUs. ®ZIZ Uy N Us 13 R" OBIESTH 2,
O

FEF His Bt 55 11 1] 2020 4 7 A 20 H 10/29



7.3 A DHIE (EH B)

M TIE. FRETH 2 Z e DHER, ROEHZHW 2 DHIER]
THd,

T (AASEOREREHESEED S, - ORETIZEHEB)

f:R" - R PERRER. o,B,yeER &THLE

Q1 :={xeR"|f(x) > a},
Q= {xeR"|f(x) < S},
Q3 :={xeR"|a<f(x)<p},
Qu = {x €R" | f(x) %1}
R DRIRETH %,
FIALOEER: f OEREED R" THZZENHEETH S, )

FEFH #isE Bt 55 11 1] 2020 4 7 A 20 H 11/29



EFE B DEFRA

ERED ac Q WHMLT, fla)>a WRITe:=f(a)—a &BLL
e>0.

FEF His Bt 55 11 1] 2020 4 7 A 20 H 12/29



EFE B DEFRA

ERED ac Q WHMLT, fla)>a WRITe:=f(a)—a &BLL
e>0. f 3 a THFLEND, HD 6>0DFELT

(VxeR": |x—a|l <d) |f(x)—Ff(a)] <e.

FEF His Bt 55 11 1] 2020 4 7 A 20 H 12/29



EFE B DEFRA

ERED ac Q WHMLT, fla)>a WRITe:=f(a)—a &BLL
e>0. f 3 a THFLEND, HD 6>0DFELT

(Vx €R": |x —a| < 38) |f(x) - F(a)] < <.
CORERF —e < f(x)—f(a) <ec LAMETH 205

F(x) > F(a) —e = f(a) — (Fa) —a) = WRIT
ZHUE B(a;6) € Q1 REKRLTWV 3,

x € Q.

FEFH #isE

Bt 55 11 1]

2020 47 H 20 H



EFE B DEFRA

[TED ac QLT f(a)>a WRIZ e:=f(a)—a &BLL
e>0. f X a THEZZNLD, H2 000 (LT

(VxeR": |x—a|l <d) |f(x)—Ff(a) <e.
ZOPRERIE —e< f(x)—f(a) <e LFMETH 205

f(x)>f(a)—e=f(a)—(f(a)—a)=a ®WZIZ
ZHUZ B(a;0) C

x € Q.

O REKRLTWS, WZIZ Q1T R OMESTH 3,

FEFH #isE

Bt 55 11 1]

2020 4 7 A 20 H 12 /29



EFE B DEFRA

ERED ac Q WHMLT, fla)>a WRITe:=f(a)—a &BLL
e>0. f 3 a THFLEND, HD 6>0DFELT

(VxeR": |x—a|l <d) |f(x)—Ff(a)] <e.
ZOPRERIE —e< f(x)—f(a) <e LFMETH 205

f(x)>f(a)—e=f(a)—(f(a)—a)=a WZIT xe€Q.

AL B(a;0) C Q ZEKRLTVS, WRITQ X R OMEETH 2,

QB ={xeR"|f(x)<B}={xeR"| —f(x) > B},
B={xeR"|a<f(x)<p={xeR"|f(x)>a}n{xeR"|f(x) <8},
Q= {x€R"|f(x) #7} = {x € R" | f(x) <7} U{x €R" | F(x) > 7}
THZ0H, TTIRLEILEEHAILE-T, ZhLDESD R” OBE
BTH %,

0
FEFH #5

Bt 55 11 1]

2020 4 7 A 20 H 12 /29



7.4 BIES O (FEO %)
fl (AXMEIZHESR)

(Oé,,B) =

(aa OO) =

(—OO,,B) =

FEF His Bt 55 11 1] 2020 4 7 A 20 H 13 /29



7.4 BRSO (FEAD &)

fl (FAXMIZHES)
n=1f(x)=x(xeR) 35k, f: R" - R FEHT
(o, ) ={x e R" [ a < f(x) < B},
(a,00) = {x e R"| f(x) > a},
(—o0,8) ={x eR" | f(x) < B}
TH2056, R OFXEIZR OEATH 2 I, O

FEF His Bt 55 11 1] 2020 4 7 A 20 H 13 /29



7.4 BRSO (FEAD &)

B (AXREIIFESR)
n=1"f(x)=x(xeR) ¥, f: R" - R IZEET
(a,8) ={x e R"[a < f(x) < B},
(a,00) = {x e R"| f(x) > a},
(—00,B) = {x e R" | f(x) < B}
TH205, 'R OXHEIZR OBEEGTH 3 J,
5 (BAEKIIBHESR)
aeR" r>09%, F:RTR %

n

f(x):=Ix—a> =) (5 - a)

j=1

TEDD ., TNRZHABEBUZOT, FI3dHETH 5,
B(air) = {x e R"| f(x) < r?}

TH255. 'R DBAKIER" DRRETH 5 1o

FEF His Bt 55 11 1] 2020 4 7 A 20 H

13 /29



7.4 BRSO (FEAD &)

Bl (38 1 RIRIE R DRAESR) 26 1 R (L2058 EFHWV)
Q::{(x,y)eRZ‘x>0/\y>0}

ER? DBHEETH 3,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 14 /29



7.4 BRSO (FEAD &)

Bl (581 RIRIER? ORAESE) 2 1 R (32 5HNEE W)
Q:={(x,y) ER*|x>0Ay >0}
B R2OHEETH 2, EIF
Q:={(x,y) eR*| x>0}, Q:={(x,y)eR?*|y>0}

B, Uk Bl EBHITR? FOEBEK >0 2 WO EHTED
LNIEETHEIH, EHBICLE-TR?2 OBESTH 5,

Q=0:N

DR VODT, EHAIWLELST, Q b R2 OBESTH 3,

FEFH #isE Bt 55 11 1]

2020 4 7 A 20 H 14 /29



7.4 BRSO (FEAD &)

Bl (ZAFORERIE R? ORFES) (0,0), (1,0), (0,1) Z[HME T 5 =
& D Nk
{(x,y) | x>0Ay>0Ax+y <1}

3 R? ORIEATH 5, (ERO=MAFONEIE R OFEATH L, O

FEF His Bt 55 11 1] 2020 4 7 A 20 H 15/29



7.4 BRSO (FEAD &)

Bl (ZAFORERIE R? ORFES) (0,0), (1,0), (0,1) Z[HME T 5 =
& D Nk
{,y) | x>0Ay >0Ax+y<1}
I R2 OBEETH 2, EEO=AFONEII R OEETHS, [
Bl (1 mDSBRBEEDHESIIR"DRAER) ceR" T 5L X
Q:=R"\ {c}

X R DFRAETH 2,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 15/29



7.4 BRSO (FEAD &)

Bl (ZAFORERIE R? ORFES) (0,0), (1,0), (0,1) Z[HME T 5 =
& D Nk
{,y) | x>0Ay >0Ax+y<1}
I R2 OBEETH 2, EEO=AFONEII R OEETHS, [
Bl (1 mDSBRBEEDHESIIR"DRAER) ceR" T 5L X
Q:=R"\ {c}

X R" OBIEETH 2, EBE. f(x) = |x — c[? 13 (ZHERBEE L DT)
R" BERS N #EGEMTH D

Q={xeR"|f(x)>0}

DD AIDODT, QIE R OFEETH %, O

FEF His Bt 55 11 1] 2020 4 7 A 20 H 15/29



75 HESTHRVWIED

R"” OFEE TR W L DIEHIZ Y 5 THUXR WD ? EF B 13 f# 2 72
W, ERICR->TERLZ 2D B,

FEF His Bt 55 11 1] 2020 4 7 A 20 H



75 HESTHRVWIED

R" OBIEETHV I L OFEIZY S TAUER W ? EH B I3H 2 72
W, BRIR->TEZD 28D 5,
QB R OHEETHE B (VacQ)(Te>0)B(ae) c Q

TH2H5H

FEF His Bt 55 11 1] 2020 4 7 A 20 H 16 /29



75 HESTHRVWIED

R" OBIEETHV I L OFEIZY S TAUER W ? EH B I3H 2 72
W, BRIR->TEZD 28D 5,
QB R OHEETHE B (VacQ)(Te>0)B(ae) c Q
THHPS

Q2 R" DBHEATR WV & (Jac Q)(Ve > 0)B(a;e) ¢ Q
& (3a € Q)(Ve > 0)B(a;e) N QL 0.

CDERMAMED VLD 2 & ZA T 212ld, a i3 Q ORFITHIUIRE W,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 16 /29



75 BHESTRWZ ¥ DIFRH  #)

B (BIERISBIEATIZARW) ce R, r>0 32 %, Q=B(c;r) 1&
R" OBEATIER W,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 17 /29



75 FEATRWZ DR

) (BAERIIBAER TIEBW) cc R, r>02F52 %, Q=B(cr) &
R" OFEETIERW,

FHIE, a:=c+re, e :=(1,0,---,0)T 2B L,

la—c|=|rei|=]|r||ler]l=r-1=r

TH205, ac B(c;r)=Q.

FEED e>0ITHLT, x:=a+¢ Sep B L,

€
\x—a|:‘§e1‘:f<e

2
THBDH. x € B(aje). £ZHD

€ € €
X:a+§elz(c+fel)+561:C+(r+§>el

THEH7H
|x—c|:‘(r+ )el‘—’r—f— ’ |e1|—r—|—2>r

WZIZ x g B(c;r)=Q. WZIZ B(a;e) ¢ Q. WZIZ QX R" OFAEATIIR

W, 4

FEF His Bt 55 11 1] 2020 4 7 A 20 H 17 /29



76 FAEEDER

EFE (R" DFHESR)
FCR" 5%, F2R" OBAKSE (FAEI DA, a closed (sub)set of
R") TH2LlE. F OWES FE AR OBEETHE L2V,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 18 /29



76 FAEEDER

EFE (R" DFHESR)
FCR" 5%, F2R" OBAKSE (FAEI DA, a closed (sub)set of
R") TH2LlE. F OWES FE AR OBEETHE L2V,

B4 X —: PARGIRETEEDRORZIXRTEOEETDH 5,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 18 /29



76 FAEEDER

E% (R” OH%A)

FCR" 5%, F2R" OBAKSE (FAEI DA, a closed (sub)set of
R") TH2LlE. F OWES FE AR OBEETHE L2V,

B4 X —: PARGIRETEEDRORZIXRTEOEETDH 5,

R OFAXRIZ R OFA%ES. R” OFERIE R” OIS, 2AKE (L% a
H2)1iER? OEE. 1E»LRZ2EE {a} IR OMEETH %,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 18 /29



76 FAEEDER

E% (R” OH%A)

FCR" 5%, F2R" OBAKSE (FAEI DA, a closed (sub)set of
R") TH2LlE. F OWES FE AR OBEETHE L2V,

B4 X —: PARGIRETEEDRORZIXRTEOEETDH 5,

R OFAXRIZ R OFA%ES. R” OFERIE R” OIS, 2AKE (L% a
H2)1iER? OEE. 1E»LRZ2EE {a} IR OMEETH %,

BERIR BRIz, IFEICZDANEN,
PARE L BHBEETRVES) LHEZX S,

FEF His Bt 55 11 1] 2020 4 7 A 20 H 18 /29



76 FAEEDER

E% (R” OH%A)

FCR" 5%, F2R" OBAKSE (FAEI DA, a closed (sub)set of
R") TH2LlE. F OWES FE AR OBEETHE L2V,

MBI A X —: FARBIZETEEOBRORE TR TEUEETDH %,
R OFAXRIZ R OFA%ES. R” OFERIE R” OIS, 2AKE (L% a
H2)1iER? OEE. 1E»LRZ2EE {a} IR OMEETH %,
BEWIR RBuckz . IEFICZ L DAEN
BAE G L BHEETHRVWES) LHMEZX S,
ELLIE
BAR A L X, ZOWMEADHEEGTHIEETH S

FEF His Bt 55 11 1] 2020 4 7 A 20 H 18 /29



76 FAEEDER

E% (R” OH%A)

FCR" 5%, F2R" OBAKSE (FAEI DA, a closed (sub)set of
R") TH2LlE. F OWES FE AR OBEETHE L2V,

B4 X —: PARGIRETEEDRORZIXRTEOEETDH 5,

R OFAXRIZ R OFA%ES. R” OFERIE R” OIS, 2AKE (L% a
»3) & R OBES, 1E»5R2%EE {a} X R” OBELETH %,

BERIR BRIz, IFEICZDANEN,
PARE L BHBEETRVES) LHEZX S,
EELLIX
ARG L. ZOMESHHESTHLEETHS

RGP OMEETHLHEE (MAXR"). FESTHHARETH RV
BE (PRI [a, b)) EHBHBFET 2,
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7.7 FAEA RO RNHE (EH Q)

EHADHEENN—Y a3 VDR D IO,

T (FAEE RO, Z DRETIIEHE C LIER)

@ 0t R IR OMELETH 3,
@ HEWB{F\ | e N} DBRES F\ 2 R" OPARER S, HdEny

() Fa=1{x|(¥A€A) x € F,} & R" DFEATS 5,
AEN

() ﬁtfﬁﬁRﬂ@%%ﬁf%h@\HUFQMR"@%%%T%éOJ
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7.7 FAEA RO RNHE (EH Q)

EHADHEENN—Y a3 VDR D IO,

T (FAEE RO, Z DRETIIEHE C LIER)

@ 0 X RIZR" DEALETH 3,

@ HEABE{F|NeA} DEES F\ 2 R" OFEAZ OIX, HLEH
(VA ={xI(VAEN) x€ R} & R" DEIKEATH 5,
AEN

@ Ft RPR OMBEETHNE AUR B R OMRETH 2, |

FEER

@ (N =R"E (A1) ICLD) R OBIEATH 205, 013 R” Ok
AETH5,
(RS =013 (EFAL) CED) R OREEETH 205, R” & R O
HL£ETH 5,
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ER C DFERH (ft &)

@

FEDAeANITHLT, FL IR OFESLIRET %, K BT

& .
(m FA> “U ().

AEN AEN

FE X R OBIEAETHZH0. (EHAQ)ICED) £H0IF R” DBEET
H

Hoo WA, (ﬂ FA> ER" OBEATHZDT, (| Fid RO

AEA AEAN
PAEEETH %,

Fi & KIER OFREERET 2, F - EATAHITED
(RUR)" = (FF)n(Ff).

FE FS I3 R OBSEATH2h 5. (EHA (3) 8&-T) HE R” O
EATH2, WAL, (RUR) R OBIEATH 205, FLUFR 1.
R" DEAREGTH %, 0
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7.8 B A DHE (EEED)

EM (FSMN 20NN ERIAREZED 5, AETITER D)
f:R" - RPEHTHD, o,f,yER T EHL X

F={xeR"|f(x)>a},
F:={xeR"|f(x) < B},
F3:={xeR"|a<f(x)<p},
Fi :={xeR"| f(x) =~}

X R" OFAEETH %,
SIEEH

F = {x e R"| f(x) < o},
FE = {x eR"| f(x) > B}

BEMBIZL-oT R OMEATH 206, F, R IZR" OFEET
%,
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TEH D DFEERA (#5E %)

SEBA (82&) F3, Fp WCOWTHAERRICAEATE %, HIE
“(a < f(x) <B)=f(x) <aVi(x)>5B,
(f(x)=v)=f(x) <y VIFi(x)>~y
THHH05H
FE = {x eR" | f(x) < a}U{x € R" | f(x) > 3},
FE = {x eR" | f(x) <7} U{x €R"| f(x) > 7}.
EHE B EE AQ) Ik, HiIZEBIC R OREATH D, ©RI
F3 & F4 I3 R" ODEIEATH 3,
(BIEE) &2
F3={xeR"|f(x) >a}n{xeR"|f(x) <S5},
Fa={xeR"|f(x) >4} n{xeR"|f(x) <~}
X, EED DT TIIRLERDEEHC (2)ICk->T, R OMEETH
%o O

HEF Bk Bt 55 11 1] 2020 4 7 A 20 H 22/29



7.9 FASR S DA

R EDHDOAERZEFESOZDRERNICEZ LT THEL L DNZE
WOT, P LKL TH L,

Bl (FXMIFEAES) [o,00), (—00,0], [o, 8] I F R OFEETDH %,
L]

5 (BAERIZEAER) R" OFAEK F := B(c;r) & R” DKL, EE

F:{XER” ]x—c|2§r2}

THED0 b, O
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7.9 FASR S DA

Bl 1 mhSBRIESIIHES) F:={c} IR OFEATH 3,
XxX=c & Z(x—cj)2:O S x1=aAxx=0A--AX,=Cp
j=1

THEIPH, KD KD 2 DDFEADHIK S,

FEAL) FR" SR % f(x):=|x—c>=) (x—¢g)’ TEDD L, I
j=1

BEEABEBTH 205, R" THEELTH 5, {c} = {xeR"|f(x) =0}

TH205, EHEDICE-T, {c} A R" OBKEETH S, (REIHLKED)

(GEBH2) i=1,2,--- ,niTHL T, i: R" >R % fi(x) :=x, — ¢ TED

v, CRIZHABMTHZ205, R THFETH 2, ©XIC

Fi={xeR"|fi(x) =0} & (EEDICX->T)R" DHEETH 3,

{C}:FlﬁFzﬂ---ﬂFn

TH2206, (EHC2)IC&>T) {c} IZR" DHHEATH %, (REHH2
D) E!
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[ 6 O i

B 6 ORBUITE XTIV ET (BEERTFEW),
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ARHEREIOFEISHET 2, LDDHRITRFELTELOT, 7
LEIPI TV TE L RV (IERICEXREIHEE WS 222k 3),

HELE TEX VY — 2R
http://nalab.mind.meiji.ac.jp/ "mk/kaiseki/toi7.pdf
http://nalab.mind.meiji.ac.jp/ "mk/kaiseki/toi7.tex
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8% 1 28BN 5 2 FIEDEM & Taylor O &R

i (Rolle DEH)
f:[a, b] = R ZEiE T, (a, b) TWMIAIHE, f(a) = f(b) DD LD
513, Jc e (a,b) s.t. f'(c) =0.

(7772 nTERZD L, )

I =[a,b] TR OFRHALEETDH 2006, | LOHEHEKTH 2 f 13K
KiE & B/ MEZ RO (Weierstrass D i AMEERIC & %), HAMH & H/ME
ﬁ%bm%é\fuiﬁ%ﬁfﬁéﬂe\a:a;bkﬁwﬁfmﬂza
a<c<b.

RAEL R/MEDPEL K BWIGE, Piad b —7713 f(a) = f(b) I
ELLARWV, 58, HBAR ¢ T, f 3EANMED FERMEZHLS
el b, amEeR f AN ¢ THEZEIUI f'(c) =01 £V
EHIZ KXo T, f'(c)=0. O

v
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Fr: 1 ZREIBUT T 2 FEEO EBE L Taylor DJE

e ((FEMEOEH (the mean value theorem))
f:[a, b] — R IZEHET, (a,b) TMAFREL T2 & Z, c € (a,b) st

f(b)—f(a) _ o
. = f'(c).

JEF (Taylor DJEH)

keN, [EZR DKM, f: 1 >R I k BIMDEIHE, acl, xel LT3

f("’l)(a)

(1) f(x):f(a)+¥(xfa)+¥(xfa)2+'”+ e )

+ R«

(x—a

KE->T R ZERTHZ

)¢ .
(2) Rk:fkf)(x—a)

i3 c B ak x DI F#ET 3,

fa<x bl ce(a,x), x<aZblice(x,a), a=x Kol c=a
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8% 1 ZRBIRNT N3 5 FIEDEH & Taylor O &R

o FHHDEMIX. Rolle DEMZ—RILLZZDDTH 3,

e Taylor DEMIL, FHEOEHZ L L72dDTHS (k=1,TF
% X FEEDO E ),

o FHEDEHDAIIXEH, Taylor DEHIX, MV v F—7RiE
HHL 22720 (7)) WFAUILTH, Rolle DEHICIFAESE S, M
DTDTHFAMIE ->TWBED T, BN LT [FIFET
RO THIHIZEES %,

o INHERE I FHEOEHIZLTD, Taylor DEHIZLTH., FFE
EH (M2 OFEEZ FIRT 2EH) TH 5, Rolle DEHD ¢ DIFE
1X. Weierstrass DI x KIEEH TREH X L7z, Z4UE. HhDIXB &,
A DOWEFE T, Bolzano-Weierstrass O EF % F\W /=,

o >0l X I3 X5 XM TWVWBEMD., ik
BICRERHT 5120, @I EEE O EHEH S
(F(b) — £(a) = F/(c)(b — a) DELE 2 DDEDKOBI S BIE, &
T3)
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