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% 120 CHRGER R AHZEHIGERSTH 5.
E&E 1.21 (HZEH (X, 0) ROFEMZ (C) MilFT e &, (X,0) 3ary 7 rTHr 0.
X = U O, Ziil=5 X ODEEDOFHESTE (0;)ier TRL, ARMED i1,4s,...,i, € I TX =0,;,U0;,U---UO

i€l

Zili7z3T DD 5.

in

R 1.22 fMHZER (X, 0) 3a v )7 T, X OIPZEM Y 3 X OEERLIEY $av 7 b ThH5.

@ 123 (X,0x), (Y,Oy) 2MMHZE/M, f: X - Y 2#fHEHR 375, (X,0x) Bar 7 251X f off

F(X) Easv "y FRESERETH 5.

E&E 1.24 (iHZEM (X, 0) ROFEM (Tz) Zifilz3 & =, (X,0) % Hausdorff Z2[H £ 7213 Ty ZEH N5
ryEX oAy iblE,zcU,ycV roUNV =0 2Mi=IHES U,V BPEFEET 3.

8 1.25 A, B % Hausdorff 2¢f] (X,0) ®a %7 M EN2EM e 5. ANB=07%513 X OEE U,V T
ACU, BCV 22 UNV=0%H3dbDhH25. & <IZ Hausdorff ZZH D a2 > %7 M REBAZEMIIALEETH 5.

=
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CENTES. MED re X WHLT z e R, =p(z) 06 f OEHRDS, (fop)(x) = f(px) = f(R) = f(x)
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p: R"™ — {0} - RP" 2FEH{L TR, FED a € RP" I LT p(x) = a 2ili7zd « ¢ R"™ — {0} M1
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(3) LB DEHTH 223, LIRIE oy d o TRL, Yy b ¢ TRT I HZW,
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(V,) 1& R®> DRFIEERTHS. 2D E, o '(r,0) = (rcos,rsinf) 2o, (U, o) 225 (V,1h) O EEFEZEH
Yooyt p(UNV) = (0,00) x (=, 7) = U =(UNV) IZMEEEH (1,0) — (rcosd, rsinf) 1fhz 50,

EE26 (1)U % R™ OBEA, r ZHARBE T2, U LOFEREHEGEEK f:U - R r KETOITXRTOR
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[ &2 CT BB E WS . TRTOARE r I LT C" BT D 2 B%E C ML WS . £/, #@kiikE C°
W WS Z e D 5.
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(1) M O&E p R L, pels £h5 icl BFETS. Fhbb M= | Us.
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MHEHTH 5.
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Oj = {(.’131,1)2, Ce ,$n+1) € Rn+1 |-'17z > O}, O; = {(.’1717.’132,.. . ,.’En+1) € Rn+1 |.’17z < 0} Tﬁy)f, U;r = SnﬂOj,
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DY E of p; OWER (o)7L Dr = Ut, (p;7)7 L Dr - U~ BXThHEz6hs.

(Soj)_l(yhyQ?"wyn) = <y17"‘7yi717\/1_y]2__yg_”'_y?wyiu"wyn)a

(sai_)il(ylvaa"'ayn) = <y177"'7yi—1a_\/1_y%_y%_”'_ygmyia"wyn)

o, o7 B HIHEET, INSDOMEG ()7L ()7t BEEL S of , o BHAMEERTHZ. UL S°
& n KRS RATH 5.

TR of o (9F)7Y w5 o (@)Y @) o ()™ @) o (wi)7! 2 O™ MEBTH 2 Z L&D D
B oFo(p)l ¥ gl o(pr) "t D" OEBTGEENS O WERTHE. U NU- = 0 Hirb,
(0F)" D" 5 Ut ¥ 7 U~ — D" OBREERREFNLTHERTEF, AR (7)1 : D" - U-
ool 2 UF — D" &M ERTE 0 of, ¢ BE I D EMDRSB/BRELS @ # j O E,
(W1, Y255 9n) € D" IH LT (9F 0 (07) )1, 020 - 5n) & (05 0 (7)) (W1,92, - yn) DEHIIE

Tl VI-yi—ys — - —y2 EWIBTHY, (9] o (7)) Wiy, 4n) & (95 0 (07) ) W1,92,- -, Yn)
DERNE yr T2 —/1—yf -y — —y2 LWIBICR DD, BELEW of o (9f)7h, ¢; o (p])7

<p;r o(p; )7t @; © (7 )L EITARTC® WEZTHB. B (U, 0]), (U, ,¢; ) ic12,. i1 & S™ D C™
RIS B 1280, S™ 1 n Kot C™° MEMIKTH 5.

#212 5" Eosin=(0,0,...,1) (k) & s =(0,0,...,—1) (F) 2EZC, U, = S"—{n}, U, = S" — {s}
EBIE, Up, Us 1Z S" OBIEATHD, nec U, 2056 S"=U,UUs TH5. % = (v1,22,...,Tps1) €EUp &
n BHER TEHR) ORFX—RELRIE n+t(x —x) = (try, tre, ... to,, tr, —t+1) THEX SN, ZOERE HE

TN 1 n
R 2 =0 TEHENS TEH) LORHOMBEEE t = —— XD S S
1- Tn+1 1- Tn41 1- Tn+1 1- Tn41
THb. ZZTEE ppn : Up = R" % pp(x1,29,...,Zpt1) = 1 , 2 e Ln CkoTE
1—2p1 1 -2 1—2p1

T2 202 E p(UnNUs) = R"— {0} DD, FARRICE © = (21,%2,...,Tn41) € Us & s S THERL

v HER 1,0, =0 CEEINS CFME) Z@i)ﬁ@ﬁﬁ%&i( S - T ,0) B3, 27
1+xn+1 1+xn+1 1+xn+1




T T2 Tn
1+wn+1’1+xn+l’“"1+xn+l

TEB ps: Us = R" % 0s(x1,T2,. .., Tpp1) = (
% (U NUs) = R" — {0} A D 370,
On ODHEBEBREZRD 272012, FHl 2,01 =0 LOR y = (y1,¥2,---,Yn,0) & n ZREIEMEZE X S, ZOER
DRIRXA=ZFRIE n+tly —n) = (tyr, tyz, ..., tyn, L —t) 25, ZOEME S* D n DS DIR RO FEEIX
2 ID, KTHABNG.

> WEoTEHTS. 2ok

t:
yitys e tun+1

( 21 2y 2yn y%+y§+--~+yi—1)
T i R o V- B T o SR o V- e S T o R o - e B T e T S Al

WoT p,, DHER 1 R" — U, FXTHEZLNS.

gpnl(ylvaa"'ayn)_( 2 2 2y1 PRI ) 2 Qyn 7y§+y§++y%1>
yity oyt Tyttt Lyl Fyn

FRIC s DMEBR o1 R" — Us BRTHZBON5.

211 2yn y§+y§+~~+yi—1>

@;1(3/1792a-~-7yn):< 2 2 2 LR R 2 2 s T o 2 2
yit+ys +typ +1 yrtys+-+yn+1 yityz+oo-+ys+1

Ony, Psy Onty 03t BT RTHBELEDL D, 0, & @5 BAMEEBBRTH 2. (Un,on) 25 (Us,ps) D FEFEZE

psopy' i R" = {0} = R" — {0} & ppop;': R" —{0} = R" — {0} E—BLT, £BI (y1,02,.--,Yn) &
S S — 2)KET§@T%%.&K:&6@@%§@
yi+ys+o+yl Yi+ys +oo+y2 yi+ys +o oyl N

FE I O° WERE DS S™ 1 {(Un, on), (Us, 0s)} % O WEEGEER ¥ 53 n Kt O BERETH 3.

WJ 2.13 WIJ 1.39 VC’/@%LK’_ n ﬁﬁ%ﬁﬂ‘?ﬁ%ﬁﬁ RP™ K_@@i&{%;{:\‘ {(UZ‘, (pi)}izl’g ,,,,, n+1 %—LX‘F@ ck 5 0:%%?5
p: X =R — {0} - RP" 2@ 5HE LTV, = {(z1,22,...,2n11) € X |2; # 0} EBHZ, Vi & X OBES

n+1
TX=J ViPEhiio zecptpVy) ol x=ry 2iilcT ycV, BEETS. y DFEi K7L rE0T
i=1
BRVOT, 2 DF i fKHD 0 TRWD, x eV, THS. V, Cp tp(Vi)) @227, p~(p(V;) =V;
Bt U, = p(V)) £ BIE, BHHOERS S U 1& RP” OBMBEATHS. ¢,:V — R #XTEDS.

— ! Li—1 Li4+1 Tn+1
901(1:171‘27"'axn+1)_ D ERAR] ) PR

r €U WHLT plx) =2 2HizdT e X 2EXIF p(U;) =ptp(Vi) =V, &b x eV, TH3. %
7o x = (1,72, -, Tnt1), ¥ = (Y1,92,-- - Yn+1) € Vi D3 p(x) = ply) = v ZWiB Wy = rx LT
re RBIEHEL, r# 0 THs. foTj=12...n+1HLTy =ra; £ob D = % = % 78
DD ¢i(y) = @i(x) THZ. BT ¢gi(x) 1T 2 € Uy ITHL p(x) = = ’E?ﬁ%f:?‘y:; e X OETHI
EOFIC—HEOICEESE. ZZTEBR ;U - R" 2, 2 € U; IZHL plz) =2 2723 e X 2FEA
T pi(x) = gi(x) TEDS. ZOtZp :V, - U; & pi(x) =plx) TEDNL, ¢; = piop; THS. fito
T R" OBEE O LT p; (¢, '(0)) = (piopi) H(0) = ¢, 1(0) 25, ¢; OiigetEs 5 pr ' (97 1(0))
F U OBEAICRD7D pil e 1(0) & X OREETH . —7, p~l(e; H(0) Cc p~U;) = V; &b
p; e H0)) = Vinp~ e N H(0)) = p~ e, 1 (0)) #h bRt oEHD, S ¢ (0) 13 RP™ OREAICK
5720 o W$HEHRTHD. v R"—=U; % i(w1,20, ..., 00) = 0i(T1, -, 251, 1, T4, ..., 2y) TEDIUR o 138HE
RO BB S TH 5. v € Uy WL pi(z) =plx) =2 ZHied o= (21,72,...,0041) € V; ZHEZ
(010 90)) = Uin@)) = wii@) = (2o LT T (o) p(a) =

7
Ti g L4 Ty i

f)“ﬁibj@?’:’_&) '(/)z o Y; = idUi Tb% xr = (1‘1,1‘2, ce ,xn_H) S Rn ﬁ%biﬁ@%ﬁ#lﬂibﬁ’)

(pio)(x) = pi(vi(x)) = wi(pi(x1, ..., xic1, L, @iy .. 20)) = @i(@1, .. @im1, L, .. ) =



WoT @0y =idpn HEDIDTD @; FFAMHEBRT, ;' = TH 5.
1 75.] 73661 Tr = (171,122,. .. ,Qin) S (pi(Ui N Uj) Kﬂbﬁa)%ﬁ#ﬁibﬁo
90](802_1(33)) = @J(wl(m)) = @J(p(mla ... ,331‘_1,171'1‘7. . 'axn)) = @j(xla sy Li—1, 17£i7' .. axn)
Efu: goj(gai_l(a:)) =% < Ce s R . > 75"5%] ﬁkﬁj\%gﬁb\fl%@fiﬁ)g, (UinDi) N5 (Uj,goj) N
Ly Tj Tj Tj L

DEKEZENL pj 007t 13 O WEMHETH . %72, RP" i3 Hausdorff ZERITH 5 2 L DL D 5N 2 DT, RP" I3
n KTt O WERIKTH 3.

I Ti—1 1 xX; Iy
) * ) *

EH 214 M {(Us, 1) }bics & O BUEEBEGER L T 5 m JOL O MATHESRETH D, N & {(V;,4)}ies
B O RIEEBTER L T 5 n JOL CT MO TTRES A TH 5 L T 5. 0, Q; EZNZN ¢y, 1; DI Y FHUZ O;, Q;
Feheh R™, R" OBEEREDS 0; x Q; 1 R™" OBEE L ARSI, (i x ¥;)(z,y) = (pi(2),;(y) TE
BINBER 0ix )y Ui x Vi = 05 x Q5 13 (¢ x4y ) (@) = (0 ' (2), 95 (y) TERSNBER ;' x ¢yt
0i x Q; = Uy x V; ZWEIRYL T 2RAMESTH 2. 0L &, BRZH M x N & {(U; x Vi, i x j) Yier, jes &
C" WPERBEHR Y T8 m +n KT CT WEHATH 5. COSHA M x N & M £ N OFSHIEL 5.

fl 2.15 nfEHD C" WMBHAIR My, My, ..., M, B5 2=y & EEK 2.13 DB EZED BEEIE n HOEZ K

M1 X M2 X oo X Mn 7b>'}n3?rfﬁﬂﬂmii§f% 5. & < 1z M1 = M2 == n = Sl (1 Wﬁfﬂ?EZFﬂﬁl) @j%’éi\, *E%
n {8

BIK ST x St x - x ST B KIL N —F AL MAT, T" THT.

3 WaEE

E#& 3.1 M % Hausdorff 22/, {(U;, i) }ier & M @ C" RIBFLEHERE T 5.
(1) M DRFEEER (V, ) BSROGEMZMET e =, (V) & {({Us, 0i) bier EHMLT 2205,
U NV #£D ZWli7z3ERED i € T ITWHLT (U, ;) 225 (V,9) NOEBEERUL C" i FAEEHRTH 5.
(2) M @ C" HEEELEER {(Vj, ;) }jes DEME TEED j € J LT (Vi ;) & {(Ui, i) Yier EWT 3.
i &, {(Vy, ) es & {(Ui, i) Yier EWNLT 2 (FETH 2) L1015,

EE32 M O C BEEEHER {(Vi,h)}jes 28 M @ C" RIEEDEHER (Ui, i) Yier LTILT 37291213,
{(Ui, i), (Vi) Yierjes 25 M @ C" $REEESEERTH 2 Z e BB E+F I TH 3.

EFR 3.1 25 F 2T, Hausdorff 22 M 122 2D C" BEELGEEER S = {(Ui, i) Yier, T ={(V}, ;) }jes D5Z
LNTHEITEE D 2 DDOEHIR TBIEEEFER S b0 C" MEIA M) & THESRGER T b2 C" #ZERIK M)
X, S e T LT EHBEC TRALDID) THE AR LIZWDTH 3D, BELHERIE > TWT, APII5ES 2
D20HD% FHL) &ART L 2, HETIERAMEBEROEZEZZHVWS Ze B2V, 22T, UTOMEEREGZREE 2 5.

M O C" WEFSEHERER» B 28 E6% Atl" (M) TRL, Atl"(M) x Atl"(M) OEDEE R ZXRTED 3.

R={(S,T) € AtI"(M) x AtI"(M) |8 & T X5 5.}

WE33 R AtlI"(M) OFRMEEFRTH 3.

SEFR M DJ0Ut% m &9 5. R 2ER 1.30 QR MNHEZM T 3ER 3.1 LEE 3.2 20 TH 2.

S ={(Ui,ei)}bier. T = {(Vjs¥j)}jes. U = {(Wk, pi) brerx € Atl"(M) 23 (S,T) € R 2 (T, U) € R Ziiif=5 &

T2.ie€el,ke KL, UNW,#0TH2Z2, UnNW,CM=UV; b UnWry=J UnNnW,nV; %2
JjeJ JjeJ

5 QDZ(Ul ka ﬂVj) [ ng(Ul ﬂWk) @Fﬂﬁ*)}i%f@% ﬁé’)f (Ui,golv) ViLxS) (Wk,pk) “\ODV‘:E*%?L\@

pro@; iU N W) — pi(Ui N W)



DEFEBZ 0;(U; N W) OBERTH (,Oj(Ui NWrNV;) WCHIR L TR 5 2 5%
(pk © 07 Dleswinwinyy) : @i(Ui N Wi NV;) = pp(Us N Wi, N V)

BUNWeNV; £ 0 %ilid jeJ I LT O BEHRTH2 I L BTEIE, prop, ' 250" WE/RTHZ v
REND. z € (U N Wi N V) IR LT ¢g(prt(x) €Evs(UaNW,NVg) THH, KA DILD.

(o0 07 (@) = pr(ei (@) = pe(W; (%(97 (@) = ((pr 0w ) 0 (5 007 ))(x) -+ (%)

ZZT, (S, T) ERPD(T,U)ER KD pjop; ' & pm/)j_l X O EZTHD, (%) XD (pko¢;1)|w(mwmvj)
i ¢ 00, " DEFRE R™ OBES 0i(U; N Wi N V) KHIRLTHEONBERE ppoy; ! OEHRBE R™ OB
£E ;U NWLNY;) CHIBLTELNZ2BROEREBRTH 5. 8IS (pr 0 07 e, winweny;) & C HE&TE
28 (Ui, 0i) 5 (W, pr) ~NOEFEZS ppo o7 1 13 CT BB TH S, FRICLT (Wi, pr) 5 (Us, ;) ~ODFE
B2 o0 pp s p(Ui N W) = @i(Ui N W) & CT BB THZ e dREh s, S & U EET 5. B
(S, U) € R D5, #HEBFES DD, O

Atl" (M) ® RICXBEHES Atl'(M)/R OFBERIZ M O T % OF WEELLFERE 2MED-EEE 1S, S
U DPWNLT S Al'(M) OBEZETHZ2LE, M & S, T €D TH% Atl"(M)/R D%E D oxf (M, D) I, #iid
DEPIDED THEESEFER S b0 CT REMRIK M) & THEESEHR T b2 C" HMEMRIK M) 21 20EHYL
ARLEDDEEZLNS. ZITH (M, D) 28T O" HERAR L EFR L TD LW, LURT Atl" (M) ORI

DWTHNRTHL S MotE oMRzERL, C" WMERKOME L EELET

Atl"(M) DBEE S & M O C" RFTEIERZBRY T2EEGL AR, Atl'(M) OBEROMOEH U A&
Bifh Cc BEZ NS, FEE32THMULEDL S, T € AtlI'(M) XL, S ¥ U DT BI L SUT € Atl"(M)
TH?ZLEFAMTH 3.

EE 34 AtI'(M) OEZS WM TT e AMI'(M) DT OS 2ili7cd o T =S TH3.] %iliTLE, S
MR THZ LN,
DecAt'(M)/RIHL, M(D)= | S &BE, ScAtl"(M) ITHRL,S W T2 M O O fBEEr R
SeD
K572 2%8E8% Ds TRYT. 2O %, Se€ Ds M Do,
@& 35 (1) M(D) € D »> M(D) 3MAkTH3.
(2) Ds € Atl'(M)/R THD, T € Atl'(M) 28 T O S %72 T C M(Ds) TH 5.

SEBR (1) M(D) 23583 2.7 D&M R T 2 L 2 ehD T, 3 M(D) € Atl"(M) 277

EE133D0 (1) 25 DADEPS T eD B#EXS. T e Atl"(M) 206, T ={(U;,p) bier 2BHE, T &
EF 2.7 DM (1) 2WTOT M= J U; PEYILD. TC |y S=M(D) 72556 M(D) 1ZEH2.7D (1) D
SfbEi 3. (U, 0), (V,v) € M(D) Zficlmsﬁ S,TeDT (Ui;fe S, (V) eT 23 b00H2. 20k %
S, TWERL DIJBEBLTWADTS & T WEHMLTSUT € Atl"(M) SV H, SUT EEFR 2.7 D (2) DF
R, B2 (U, 0), (V,9) €e SUT &b, UNV #0 OBE, (U,p) 25 (V,) ~NDEFEZ I O 5 H L
D, M(D) \37E#H 2.7 D&M (2) iifilz3 DT M(D) € Atl"'(M) TH 5.

T eD 2EXZX, T C U S=M(D) Z»5 M(D)UT = M(D) € Atl" (M) 2D 5, T & M(D) (&ifi
SF 370 (T, M(D)) e szaza HiZ M(D) i3 T AL D WWES%. $bb M(D)e D TH5.

T € Atl"(M) 28 T > M(D) %iii7=812, M(D) € D > MD)UT =T € AtlI'(M) 225 T £ M(D) &
WL T (T,M(D)) € R TH%. #I2 T & M(D) ML D IKET2. ftoTTC |J S=M(D) DL

SeD
o728 T = M(D) TH 5.
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(2) Ds € Atl'(M)/R 3% 1.32 OBEEGOERD LW SH. T € Atl'(M) # T 5 S %iliz®iZ SUT =
T e AI'(M) 25 8§ ¥ T BWMLT (S,7) € R Th3. #Hiz T3S AL Ds BT 3. #Hic
Tc U U=M(Ds) Th%. O

UeDgs

M O C" WWPEESERER S 1T LT, S € Ds 12h 5

M35 D (2) ITED M(Dg) 1Z S 2BLRAD M O C"
WA RTH 2. UEDZ L 23 A TROEREITS.

EE 3.6 Hausdorff Z2ff] M DMK C" MERLLERE M OB VW, M ¥ M OWa#EE D Oxf
(M,D) % C" BERIKLIER. M O C" BIEFELFER S I LT M(Ds) % S oEE 2 M OMafEEL WS,

S & T %3 Hausdorff 22l M OWINLF 2 C" fREELGEFERE HI1XMG-E 1.34 @ (1) 225 Ds = Dy 72025, S 2 JE
25 M OWHHEE M(Ds) & T 25E %5 M OWH RS M(D7) 13—8F 5. 65T, D= M(Ds) = M(D7)
EBFE, TEEEHER S 260 O MEMRIK M) & TEELEEER T 2d 2 C" fRZHHE M) ZFET O MZHEA
(M,D) ZEDH 2 EIlhd. ZDIehb, M OFELHERIE M OMoMEEzs R 56 TEK) KHET L
EZbN5.

fl 3.7 Hausdorff 2 X 3 n Zt2—2 1 v FEMODZHES O LFEMETHZ L E, ¢ X —» O 2FAHEERL
THUE, (X,0) & X ORFEERTHE. ZOLE, 727121 DORFEER (X, @) 262286 {(X,0)} 1E X O
C> MBI RICIR 5720, (X, M(D{(x,p))) & C° WEFKEKTHZ. 1720 X OWIHE M(Dy(x,p)) &
MHRDHIN VDD THD.

38 B f: R —> R % f(z) = Va2 TEDT X % f DF57 {(z,y) € R®|z € Ry = f(z)} &F
5. 0,0 : X > REZNEN o(v,y) =z, ¥(z,y) = Jz TEDIUE, ZhSHIEFAMEERT, $ERIELZH
o Hz) = (z, f(2), v Hz) = (23,2%) THEZONZ. (X,p) 25 (X, ) NDOEELEH pop !l : R - RIZ
Yop l(z)=Yr THALN, Yo L IX0 THMARATRETH 2728, X O O LR {(X, )} & {(X, )}
ETIT LAV, B0 (X, 0)) & {(X,0)) BoEES X OMOMEE KLz,

4 C" H{ER

2—2Y v FEMEDOHEEDHDEHRIZOVWTES 2.6 T C" MEBROMEZERL 2. WorIREZHRIKZ TRFT
) icida—2V vy FEBOFES LRAMEZE? S, MOFRZSREOMEZL -2 v FEHORESZ —RI{ILL 7=
bDTHLEEZOND. ZIT, 2—27 Vv FEMOHESDOHD C” EBROMEE C" WEREDE D C" 5
BOBRIT AL L T, C" IR OR D 1B BBR2ERT .

BE 41 M S={(Upi)lier & O WPEEEREER Y T2 m KoL C" HERIKTH D, N 1Z T = {(Vj,¢)}jes
% O MIEESERHR Y § % n KT O" MERIKTH 2 LT 5. ROZEMEEHLTHEGEES [ M — N 2EBELHER
S, T H¥ % C" fBHE NS,
Uinf~Y(V;) #0 7= 3EED iel £ je JITHLT, e p(U;nf (V) % o (f(o7 (@) € (V))&
BIEGp;o fop, ' oi(Uin f7H(V5) — ;(V;) & O" $BHTH 5.

EE 42 (1) f1M N OEEMENS F1(V)) & M OBEEEDS Unf-L(V;) M OBEATHS. ¢, b, 13
ZHEh R™, R" OBEENORMEEED 5, o) (U0 f~1(V)), ¥;(V;) 322 R™, R" OR%EETH%.
(2) M OIESEG idy : M — M ZEFBEHER S, S ICBLT C" REETH 5.

E&EA43 M, N % C"ZRIkE L, Dy, Dy ZZ0ZFN M, N OWOoMELr 3%, 20 2EELHSR Dy, Dy
T2 CmE®R f: M — N Z272A1CT BB NS,
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EFEALORHONT, UM S LHINTE M O C" EFLAHERT VB T WiLT 2 N O C" EBELLHRT
HBLE BB f: M — N HPEESEERS, T CEHLT O #5525, fl3U, VICHLTY C" EHTH S
Y ERTDICROMEERT.

BEAL M1 S = (Ui o) hier % O SUBBEBEHR L 55 m JOE C" WEHIK, N 3T = {(V;,1;)}jey % C"
WIERRER L 35 n KT CT ERETH B LT 5. £ M ORFEESR (U, ) 3 S LFLL, N ORIEER
(V) & T 2L TCWB ERETS. S, T IKHT2CTH/EBR f:- M — NZHL, UNfY(V)#0 2D IL
orE wepUnf V) & ¢(fle (x) € (V) KEFTEH Yo fop™l oUN f7HV)) = v;(V) & R™
DHES o(UN f~YV)) 25 R" OFES v(V) A C" EHTH 5.

HEA peoUnNf V) Htl, ol (p)elU; ¥Rz iel  flpt(p) eV, 42 je ] EER DL E
oUNUNFLVINFY(V) & p BT R™ OBEEGTH 2. Yo fop tipUNfYV)) — (V) DESH
B o(U; "UN (V)N f71(V;) CHIB L7258 IR TIDBSS Yo fop !t TET.) MO F|EHTH 2
ZrERREREEV. £k V)N Y, )@575_» VAV, KEL, 2 €U, yeV; TRHLT ¢ (pi(z)) =2 &
¢;1(¢j(y))=y7bi‘ﬁ3ibi% EH S, pioe™ : UNU) = @i(UNU), Yoy ;(VNV;) = (VN V),
Yo fowrtpi(Uin F=1(Vy) — ;(V, )6iCT1‘&5{%%“CZB%> x€oU;NUNFH V)N FHV)) LT

(o fop (@) =v(fle™ (@) = U(fpi (wile™ (@))))) = U((f o 97 ) (pio ™) (@)))
= (W5 (Wi ((fo e )(pioe™)(@))) = (W o ) ()0 fopi )((pioy™)(x)))

DD LD, Yo fop ™t ioU,NUNfHV)NFHV;)) = (VNV;) & C" WEBRDOERBITR 5.

pofop™!
PUNUN UV N FH V) 2 U0 U N V)N L)~ vy, o eV nv;)
lgpi op~t % l‘lﬂg}’é—{gﬁ ‘IE%“?#{%T Td’owj_l

ei(UNUN f=HV)N F71(V) ILAIIN UnUNFY V)NV L= vV, — (VN V)
Yjofop; ! 0

R45 MIZS % C" REELFERE T2 m Kot C" WERIK, N 13 T % C" WEELLER 3% n X0t C" %
RAETH2L 5. k72, U & S LWILT D M O C" EELEFER, V 2 T LWALT 2 N O C” fEEEHER L
T5. f: M= N®BS,TWRKHEALTC WERZSE, f3U,VIEALTS C"HREHRTHS.

SERA U = {(Wi, &) Yeers V = {(Z1, Q) hier €55, WiNf7UZ) #0 273 EED ke K ¥ e LITHL
TAEDRS (Wi, &) 13 S LU, (Z,G) 1F EMLTWa 70, 44 ickoTa e &(Wen f7UZ)) %2
G () € Q(Z) WETBIE Qo fol - (Wi N f~HZ) — Q(Z) 3 CT B TH 2. #UT fl3 U, V
WKHELT O RBH{RTH 5. O

RASWICEDEBR f: M - N 2 C" WEBTH 20 5 PEEEFERIILSBZVDT, fBM N OHDBC"
WA PERICB LT C" BB TH 2 L &, [ IZER 1.3 DEKRT C" 5B TH 5.

WEA6 M, N,L%C BB TS, CTHEE M >NYg:N—>LOEKRES gof: M— LIZCT
WEZTHS.

S S = {(Usoi)bicr, T = {(Vy, ) e, U = {(Wi, &) bnex ZZNER M, N, L ® C" SEEEHR Y L
TielLke KIZUiN(gof) \(Wi) £0 2ili7=Tr 35 N= UV, Zrd M= U f1(V;) BRD IO
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Uu'nv’

=0 ™V (bt (F)+ ot (9)

o™ Pl (Nobiav (9) = 7 ™ (7 (eliew (b ()
_PpU” Y G (G v ()G (plav (9)) = pg// "ot (Fptrnv (9))
= o e (P (F)o b (0¥ (9)))
= "V (e (D ()P (Y (g D) =08 Y (e (F) Pl (6)
= "V (oG (P (F)) oG (Pl (9))
—pg””v'%pww( b (el (SN =0 ™ Gl (b (')

po(rf) = oy (e (r 1)) = 0 (rpt () = p5 " (rpn (F)) = o} (oo (r ")) = o} (')

DLk e C(p) Wik, Feik e ERMEIERSNT, C"(p) & R-AREUCRD, Zh B DHEDERDS pYf : C"(U) —
C"(p) & RAVOWERIZEIRI 5 2 L hvbs. MK e,: O (p) > RE U EN,, f € C"(U) TH5 [ € T"(U)
LT ,(f) = f(p) TERT .

fecrU),gecC(V)yicalL, W cUNV 22 flw =glw 2T W e N, b e,(f) = f(p) =
(flw)(®) = (glw)(p) = 9(p) = &p(g) 5, & 1.35 1K > TR e, : C"(p) - R T, €, = e, om, Ziiilzdd
DV L DFET . TDLE, epoiy =e,0mp0Ly = ePOpg DD IDOZ L ICHFERET 3.

512 M Ol p 22 M Lo C" #fkihif w 26850 3 BBOE (Dyy : C"(U) = R))yen, XL, B
¥ D,:C'(p) > RT, TRTOU € N, LT D, opg =D,y Zili7TdOPL 1 DFETS. 61
a,B € C"(p), a,be RITHNLT Dy(aa+bB) = aD,(a) + bDy,(B), Do,(a8) = Dy(0)ep(B) + ep(a) Dy () D3ELD
A=)

SEBA D, :C"(p) >R % feC"(U) TH2% feC(p) THLT Dy(f) =D, v(f) TEHTS. feC"(U),g¢€
CT(V) WL, W CcUNV 22 flw = glw Zifited W e N, 3HIUIanE 5.9 D (2) 12X > T Dy v (f) = Du,v(g)
7255 Dy(f) = Duv(f) = Duv(g) = Dul(g) PR DD, BUIHE 1.35 12k > T D, : C"(p) - R T,
Dyom, = D, %lii7zF b DD 1 DFET 5. #IC U € N, T LT DwoppU = Dyompoiy = Dyouy = Dy y T
B%. TR TDOU € N WH LT Dyopl = Doy BOIFERED f € CT(p) IWHLT feC(U) tb UEeN,
2 YAUL [ = w(f) £DB (Do m)(F) = Dulmplw(£)) = Dulpl () = (D0 p))(f) = Der(f) = Dus(f) 5
& DD, WUT Dy, omp = Dy, DD ILE, @i 1.35 £ 2D XS D, 137721 DL WD T, $XRTD
UeN, iZHLTD, o pg =D,y W3 D, : C"(p) > RIF7IZ1DTH 5.

a = pY(f), B = p;/( ) Ziied fe C(U), g € C"(V) 2BRH, @l 511 @ (2) 5 a = pY(f) =
OV (W (D) B = pY(0) = PV (e (6)) THD, o+ B, af, ra OEEN a = pU(f), B = pY (g) BT
T feC(U),gc¢€ C’T( ) DECHICESRVZ D0, pY 1 (f), phav(g) ZENEN f, g EBEHEL, X5
UNV 2 U BEELT a=pY(f), 8=0r5(g) LRELTIW. pY: C"(U) — C"(p) & R-REDUERBEEHT
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25 aa+ b3 = pf (af +bg), aff = pY (fg) TH 2 Z L WCHERETIUL, @59 D (3) & Dyopy =Dyu 55

Dw(aa'i_bﬁ) = Dw(ﬂg(af+bg)) wU<af+bg) - G’Dw U(f) +bDw U( )

= aDu(py, (f)) +bDu(py (9)) = aDu(a) +bDu(5)
Du(aB) = Du(py (f9)) = Du,u(f9) = Du,u (£)g(p) + f(0)Du,u(9)
= D (py, (f))ev(9) + e (f) D (pp( ) = Do (@)ep(B) + ep() Dy ()
»EoN5. O

MRES121CED M O p il O FHliR w 1L, w IZiho 7z p KB 2 HAMAEEZ 22212k C"(p)
5 R ~NDIEEBR D, : C"(p) - R THHOEICET 2MrORRX e BHUDO AR EHZT oG ohiz. 22
T, RDEFED X S IZHE5.12 DFRICBITIRED 2 DOEFERZ - THBEEI SR 2EEE2EZS.

E&EDL13 M OfEpICHL, B D:C"(p) - R TEED a,B€C"(p), a,b € R I L TROEMEiT DD
BN 572 28 E% Der,(C"(p)) TET.
D(aa+bB) = aD(a) + bD(S), D(aB) = D(a)ep(B) + ep(a)D(B)

%9 Der,(C7(p)) 7' R LORY MAVERTHS Z LB HS.

8 5.14 D,E € Der,(C"(p)) £ c€e RIIHMLT D+ E,cD:C"(p) > R % aec C"(p) LT
(D+ E)(a) = D(a) + E(«), (¢D)(a) = cD(a)
TEDIUX D+ E,cD € Der,(C"(p)) TH Y, Dery,(C"(p)) BZTHDMHBICE 5T R EOXRY PLVZERIZIRS.

SEBH D.E € Der,(C"(p)) Z2oEED o,€C"(p), a,b e RIHNLT D, E ZUTNOEXZHM-F
D(aa+bB) = aD(a) + bD(S) - (¢) E(aa+bB) = aE(a) + bE(B) --- (i4)

D(aB) = D(a)ep(B) + ep(a)D(B) -+~ (iii) D(ap) = D(a)ey(B) + ep()D(B) -+ (iv)
(i) & (i) BBAMR, (iti) & (v) BELMER, (§) & (i) OMB% cfEFED + E ¥ cD OEHD BER

(D+ E)(aa+ bB8) = D(aa + b8) + E(aa + bB) = aD(a) + bD(B) + aE(a) + bE(B)
= a(D(a) + E(a)) + b(D(8) + E(B)) = a(D + E)(a) + b(D + E)(B)
(D + E)(af) = D(af) + E(aB) = D(a)ey(B) + ep(a) D(B) + E(a)ey(B) + ep(a) E(B)
= (D(a) + E(a))ep(B) + ep(a)(D(B) + E(B)) = (D + E)(a)ep(B8) + ep(a)(D + E)(B)
(cD)(aa+ bB) = e¢D(aa + bB) = acD(a) + beD(B) = a(cD) () + b(eD)(5)
(¢D)(ap) = cD(af) = cD(a)ep(B) + ep(a)eD(B) = (cD)(a)ep(B) + ep(a)(cD)(B)

MPEHN570 D+ E,cD € Der,(C"(p)) TH 2. ZOMEL FRHIT K o T Der,(C"(p)) 28 R EDORY L%
MIC7% 5 L 3AGIHE,POOND. O

EES515 (1) M Ofip 2582 M Lo C" WAk r ok 288% C"(M ;p) TET.
(2) we C"(M;p) TMLT, i 5.12 55 D, € Der,(C"(p)) 2026, B A, : C"(M ;p) — Der,(C"(p)) %
Ap(w) =D, TEHRT .

M OR pINLTp e UTH2 M ORFMEER (Uyp) ZEAT p x#d M Lo C" il
W15 Wip 25+ s Wepm : (—€,6) = M ZRDEIIWERTS. oU) & R™ OMEEREDLS o(p) = (p1,p2,- -, Pm)
EBE, e>0T (pr—epr+e)x(pr—e,prte) X X (pm—&pm+e) CoU) 2ii7zz3TdbDOBH 3. £ZT
wej & wei(t) =@ (prs.. . pji—1,0j + t.Dj+1, .- Pm) TEFET 2. TOLE wy1,We2,...,Wem € CT(M;p)
T, ROFERDHED LD,

fd 5.16 A, : C"(M ;p) — Dery(C7(p)) I8& D wy 1, wWp 2, - - s Wpm DIRIF T RMLTH 5.
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SEBR 2 € U LT p(z) OF i Mo%E pi(x) LT, 2 e U % pi(x) THHEIE2 U TERI N/ EHK
BBI% o RS, COLE ¢ € C(U) £h5 ¢ = pUp:) LBIE, ¢ € C7(p) THD, MM 512 55
s e i+t oi=g
De, (#1) = D, , v(ipr) BRD D, EBIT wy; DEFEDS (950w, ;)(t) = {p ’,7&7 FEho,
pi L7
1 1=y
()

0 i
PIREOEND. ri,re,..., Ty € RITHNLT 1Dy, , +12D0y, , ++7rmDy,,, =0 BROIXRDFADLD 2D,

(’I"]_DL,_;%}71 + 7“2Dw¢,,2 + -+ rme%m)(@i) =0
(*) ﬁ’%kﬁ@fﬁ\ﬂci TlDw%l(@i) +T2Dw%2(¢i) —+ .- +7“me%7”(§51') =T; &:%Lb\fdﬁb, TrM=Tro=-""=Tm =0 7Z7§
Bons. #UZ Dy, ,Duyos--oyDu,,, B 1ITHITHS. Ay DEHEDS Ay(wy ;) = Do, , 255 ERIRESH
7. O

Doy, ;(pi) = Do, ;0(03) = (i 0wy 5)'(0) = {

ROGBIIEREGROWIE RE T O 7Y » b OEM 2.11) DFRAILBETH 5.

MEL517 U% R" OBES, e >0 L, B v:(—5,6)=U, Y:U— RBZNZEN 0, v(0) THOAIRETH 3

L35, te(—¢e) XL T ~(t) D D EMNSXE 3% vj UL Yoy:(—e,e) > RDO BT EM
v m. 0 -

SERHUE (100 7)(0) = ¥/ (1(0))7(0) = 35 2L (4(0)) 7(0) THA BB,

j=10z;

HE518 @, € C(p) BT 5.16 DAMTERLED DL LT, we O7(M;p) LT ¢; = Du(@;) EBIFE
Dy, =c1D,,, + 2Dy, + - +cmD,,,, DEDILD.

BB (ERD aeCm(p) W LT, a=py (f) Zili7z3 fe C"(V) ZER. L& S1E M ORFIEER (U, ¢) OR%
HU BNSKBDELTpeUCV BEHIDLTE. 6K n>0% (—n,n) Cw L(U) PKDiIo&Siceh
&, (=) CTERS NI fow & (fop™)o(pow) IKFLW. TIT, ¢; = Dy($)) = Duu(p;) = (pjow)(0)
THD, (pow)(t) D j BIE (pjow)(t) WHELWV. 7z w,; DERDS

(foe™ (@1, Pi—1,0j +t,pjr1- -, pm) = fow, (1)

0wl 0wl
%(gp(p)):%(pl,pg,...,pm):(fow%j)’(O):Dw%j,v(f):Dw%j(a) B D Lo, HC
J J
—~I(fop™h)

Do(@) = Dy (f) = (fow)(0) = ((fop ) o(pow)(0) =) 9z, (e(p)(p; 0 w)'(0) = Z ¢jDa, ;(a)

j=1
MG 517 55N BT, D, = 1Dy, + 2D, + -+ + ¢ D DD 7D O

72h5

il 518 2»5 Dy, ,, Dy, ,,...,D 3 A, : C"(M;p) — Der,(C"(p)) ODIZAEML, & 517 2056

D.,,, D ,De,,. & LSBT 5 B, ROEHEAG &,

Wep,17 T We,27 " - °

EE 519 A,:C"(M;p) — Der,(C"(p)) D&IE Dy, s Duygs- -+ Do, ,, ZEIEE T 2 Der,(C"(p)) D m KT
W EETH 5.

A, OT(M ;p) — Der,(C"(p)) D M ORFEEADETS £ 3 HERICEE > TV 5 2 L ICEELT, A
7 N AERERD & 51 EET S

E&E 520 A,:C"(M;p)— Der,(C"(p)) %% M O p lTBIF 28T FVZEM (#E2EH) v, T,M TXT.

FI5.10 25 T,M & R LD m KIE~2 M AVERTH 3.
BN NVEREERT 2 2DICHVEES A, : O"(M;p) — Der,(C"(p) KOWTI I TBEHWLTHL.
T O7(p) 1 p DEBTERINE C" PERSEOEE AW, (EHICIE p OBLIEHETERSNE 2 00
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C" BB, p DD ZBLEHET B L TR, ZO6ZFAC DL RMLTHEONS p DIRFTERSI ML C” )
B ERDESORES) THEH, TOFERIINLT Ip Zil@aHifRIC o7z p WBITF 2RI 2w FEHD
MIGLTWS. 22T, & weC"(M;p) KHLT aecC(p) Dwlilinolk p B2 “FHAMD” & D,(«a) TK
LT, B D, :C"(p) > REZEFRTIUL, & 5.12 XD D, I3EFK5.13 DERMZIfiITOT, K513 DFM%
723 C"(p) LOEBMEBK A DES Der,(C™(p)) & D, ZERL LTEYL. o Twe C"(M;p) & D, (Xt
JEEEB X o TE/R A, : C"(M ;p) — Der,(C"(p)) BWEFENS.

Der,(C"(p)) & p OEFTERI NIz CT HBABUC p 1B 2 HAMD 2GS 8 2BBEROEED LS bD
T, EBCHIET 2 p il 2R w) 2o 7z p BT MWD Z G2 2888 D, 2R» 6722848 T, »
M O plXBIHENY PVEMTHSE. LWD LT, T,M PHERY PAEMEIERCSIbLVWEEZ LN,

Rz T,M OREICOWTER 5. @l 516 #hRBEDIEZ p € U THs M ORFERR (U,¢) 7o
we,j € CT(M;p) & wyi(t) = ¢ (P1,- s Pj1:D5 + 6Pjt1s s Pm) WKL TERLD, TOERDPD wy,; D
A, 2 C"(M ;p) — Derp(C"(p)) 1€ & 218 Ap(wyj) = D, , & p ODEHTERS N O FBBUIH LT p 2B

3% B H O BT ST E SIS S 2 58 5, D, % ( 0 ) 2 <3> RYTETCLAB
p

%j 6yj D
7, (V.Y) bpeV TH2 M ODRFTEEFERTHZEE, (D) = (1,62, -1 qm) EBVWT wy,; € C"(M;p) %
0 0
wp,i() =9 a1, o1, G + Qi1 - Gm) CTEETS. 22T D, , = () Dy, ;= <> eB<.
(9l‘j p 8yj p

0 0 0 0 0 0 ~
A BE [ — — ), =) » — — ], = BRDZHATH
@ 521 T,M DK (ayl )p, (8y2 )p, , <8ym)p 5 (am)p, (axg )p, , (8xm)p NDEEJE DT
(U, ) 28 (V) NOEEREZER o=t o(UNV) = p(UNV) D o(p) IZBF2M7 (wop™1) (p(p)) TH3.

SRR i = D, (i) L BIFIEME5.18 2 HROERDK D 370
Dy, ,; =c1jDu,, + 2Dy, + -+ + miDu, . - (%)

(U, p) 225 (V) NDERZH po ™+ oUNV) = $(UNV) OF i RGDBBE (Yop™) &I

(o™i =10t THY, \j: (—g,6) = R™ & Ni(t) = (p1,--,Dj—1,0j + L, Djs1s- - Pm) TEFRTHUD

wej =9t 0N THA. o TROFRSEENG.

Cij = D, , (i) = Dy, ;v (1) = (s 0w 5)'(0) = (i 0 p™") 0 A;)/(0)
(,(/)7, o @_1)<p17 By 21 + ta cee 7pm) - (% o gp_l)(ph Ry TR )pm)

= lim
t—0 t
6! o).
=8(%xf )<so<p>>=a“"8;j )

Do, = (8> D., = <5> v EOBRE (5) ILRATIEROSRAE S NS,
’ 837]‘ » ’ 8yj »

(aa) - ‘Ww(p))((fyl)p T ) (az) T ) (ajm)

(U, ) 225 (V,9) NDERFZEE oo™ 1 pUNV) = p(UNV) D p(p) BT BMT (o) (wp) @ (i,7)
RAHEFR 54125 > T %((p(p)) KE LW, TRARE L. O
J

n

KiZ C"(p) & Deryp(C"(p)) DEARICOWTHNS.

R 5.22 D € Der,(C"(p)) £ 5.

(1) e € C"(p) ML, a=pY(f) i UecN, & feC(p) T, f U LOERMBEBIE 725 b DHTEE
FTHX D(a)=0ThH53.

(2) a, B € C"(p) B ep(a) = e,p(B) =0 Zii7HIE D(aB) =0 TH 5.
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FEBA (1) U THEIMEA 1 Th 2 EHERIE 1y TRLT 2B 1 =1y 256
1 =p,) (1v)? = p, (13) = py (1v) =
THY, ept) =ev(ly) =1p(p) =1 &Y e,(1) = ev(ly) = 1y(p) = 1 BESNZ7® D) =0 TH%. —H, ]
EDS fI3 U THIMHED f(p) 2o f= f(p)lu THS. ioTa=pl(f) =pl(fp)lv) = f(p)rY (1v) = f(p)
26 D(a) = D(f(p)t) = f(p)D(t) =0 TH 2.
(2) RED» S D(aB) = D(a)ey(B) +ep(a)D(B) =0 TH 2. O

I ZTRY PVZEBOERT R PAZEMIC X 2R PAVEROMR 2 ERT 5. K 2EZBEROES R 57213
BRERBEEDES C 35, K LOXRT MVEM V L 207 FLVER W BEZ ol & V xV Off
TERERZR={(v,w)eVxV|iv—weW} TEREITNI RIV ORENEHFETHS. EE, v—-v=0eW
7Zhe (v,v) € R THY, (vyw) e RELBEFv—weW 2 w—v=(-1)(v—w) €W HBPEHILD
72, (w,v) € RTH3. 5K (v,w) € RO (w,2z) e RESBFv—weW d»PDdDw—2zeWEhrD
v—z=@wW-w) +(w—2)eW BEDIDLD, (v,2) ERTH5.

ZOLE VORIKIEHES V/RIX, BER pw : V = V/RPWVEBRICRZ £57% K EOXT M LVZERD
WEDPRD X ICERINS. a,B€V/Rere KIZHLT a=pw©), 8 =pw(w) Zii7zdv,weV 2EAT
a+p8 =pw(v+w), ra=pw(rv) TEoTa+B, ra ZERT 5. v,vw,w € VIZHLT a=pw)=pw),
B=pw(w) =pww) Boldv—v e Whow—-w e WEDIPL (v+w)—(v+w)=(v-—v)+(w—w)eW,
ro—rv =r(v—v)eW TH53. I pw(v+w)=pw +w), pw(v) =pw(v) 225 a+ B, ra DEHE
3 a=pw), B=pw(w) Zit/d v,w eV OEFTITELRL.

CDEIWXCERL VIR DIEL A DT —f5I2k> T V/RH K EOXRZ bVERICED, BE& pw : V —
V/R DEIVEBICT 3 2 LSRG D bR E. X7 MLER VIR % V/W TELT, V O W 2k 38~<2 |
NZERE WS,

B 523 veW THBILY (v,0) € R EFAMELS, Ker(pw : V — V/W) = W HHKD 170.

K FORZWAEBV, Z THRHLT, V 226 Z NOREEGREAE» 5% 2% 5% Homg(V,Z) TEL,
Homg (V. Z) BEBROMEFEBHICED K EORT PLVZEMICKRS.

W 524 K LOXZ MVERV, Z ¥ V O Z FVZER W icx L TEB
Py - Homg (V/W, Z) — Homg (V, Z)
% piy(p) = popw TEDIUL p}y, IFHHIT Imp}y, = {¢ € Homg (V, Z) |Keryp D W} 3D 7D,

SERA ¢, ¢’ €eHomg (V/W, Z) TR LT iy (p) =iy (@) 26X popw = ¢’ opw THE. fEED a € V/W 15t
LC @ = pu(0) BT v € V EBNIE p(0) = 9lpw () = (popw)(v) = (¢ opw)(®) = ¢ (prw () = @' (c)
Eho o=¢ TH2. 1EoTpy, BZHHTDHS.

o € Homg (V/W,Z) 261 v e W IZHLT, HEE 523 225 pw(v) =0 2225 (p}y(¢))(v) = (popw)(v) =
o(pw (v)) = p(0) = 0 DR D LD, v € Ker(pyy, () TH 2. I W C Ker(pyy, (@) DD LD
Imp}y, C {¢ € Homg(V, Z) |Keryy D W} TH 5.

Y € Homg (V, Z) 28 Keryp D W %Ziii7z3 L %, (v,w) e REDBEFv—weW Z2bv—weKery THS. i
(v —w)=0 &Y (v) =Y(vw) DY LD/ DE-E 1.35 BB V/W — Z T, ¢ = opw = piyy (¢¥)
27T HDOVEFET 5. o T ¢ € Impjy, 72006 {¢ € Homg (V, Z) |[Keryy) D W} C Impfy, D D%, £
EPRENT. O

m, =Ker (e, : C"(p) = R) = {a € C"(p) | ep(e) =0} &BWT

23



m2 ={aeC"(p)|a=Pivi+ Boyve + -+ Beve ZWi7=F 1, B2y, By V1:72, -, Ve E MR 3D 5.}
Y BIE, ep EMEEEROLD, R EONRZ PAZERYE LT m2 13 m, OFIEMZLS, BRY MVER m,/m?
BEZLND. m, :my, = my/m2 ZEERE TIUIGE 5.24 12X D 1) - Homg(m,/m2, R) — Hompg(m,, R)
i3 Hompg(my, R) OS2 PLZEH {¢ € Homg(m,, R)|[Kery D m2} NORMEHTHB. —75, #iF
522 @ (2) 75 D € Dery(C"(p)) & m2 OERZFTRTO0IWLETR®D, D OEREE m, IHIRLTHLN
B8 Dy, : my = R I3 7 DFCEENTVS. ZITEHEBR & : Dery(C"(p)) — Homp(m,/m2, R) %

p

B(D) = (n3) " (Dlwm,) TED 3.
@ 5.25 @ : Der,(C"(p)) — Homg(m,/m2, R) i¥ R LOXZ MVEHORMEHRTH 2.

SEFA ¢ € Homp(my, R) T Kerty) D m?2 Zifi7z 3 DI L, BI Dy : C"(p) - R ZRD X 51TED 5. 1 ZHliE
5.22 @ (1) DFFHTED DD E T, ep(t) =1 & D ae C7(p) ITHL, ep(a—ep(a)r) =ep(a) —ep(a)e,(t) =0
Ehb a—ep(arem, TH5. ZIT Dy(a) =¢(a—ep(a)) EFEDT Dy € Der,(C"(p)) ZRT.

FED o, B € C"(p), a,b € R IR L TROFAXHD 7D,

—ep(a)) +b(8 — ep(B)1))

Dy(ac +b8) = Ylaa + bS8 — ep(ac + bB)) = Y(a ( -
= aDy(a) + 0Dy ()

= a¢(a — ep(oz)L) + b¢(ﬁ — ep(ﬁ)L)

7 (0 epl@)e) 6 — epl(B)e) € m2 K ((a — ep(@))(B — ep(B)) = 0 THB. EBI, au = o, fu = B
2 =1 PORODFAD D LD/ Dy, € Der,(C"(p)) TH 5.

Dy(ap) = ¢(af —ep(aB)e) = Y(af —ep(aB)e — (a — ey(
= P(ep(B)a — ep(a)ep(B)e + ep(@) 8 — ep(a)ep(B)e)
= ep(B)Y(a — ep(@)r) + ep ()P (B — ep(B)e) = Dy (a)ep(B) + ep(a)Dy()

5f§ U : Hompg(m,/m?2, R) — Der,(C"(p)) % ¥(¢) = Dyor, = Drs(p) CTEDT U 5 & OHEFHETH S Z & Zhi
2iUX L. D € Der,(C"(p)) IZH LT ¢ = Dl, 5Lk, i 5.22 D (2) 225 Kery) Dm2 THY, il 5.22
D (1) 25 D) =0 758 a € C(p) IH LT, ROBRA D 170
Dy(0) = (e — ep(@)) = (Dl ) (@ — epl@)r) = Dl — e(@)) = D(a) — ep(a) D) = D(a)

MUz Dy = D THA. F72 (D) = (1)~ () b, W@(D)) = W((1) 1)) = Dos ()14 = Dy = D %
8%. ¢ € Homg(m,/m2, R) IZH LT &(U(p) = ¢ 2RI, 75 BHEEFTHZ e h 6 15 (B(U(p))) = m5(p)
ERERE RV, , U OERDS 1 (2(V(p)) = U(P)|m, = Drz(p)lm, THD, EED a€m, THLT ey(a) =0
o, (DW; o) |m, ) (@) = Dy = (o) (@) = () (a — ep(a)t) = mp (@) (@) 225 Doz () |m, = mp(p) BELHNZ. O

a)e)(B = ep(B)1))

L

REOFRBIC TM 23 C° REREDIZEICE T,M = Der,(CT(p)) TH2.0 LWVWIMRERT. M OXITE m
¥ 35, Homg(m,/m2, R) # R LD m XIERZ PVZEMTH S L 2R, @ 5.25 225 Der,(C"(p)) b
R™ E® m RILRZ PVERICR D, EH 5,19 25, LOTRIE»IND. X HIROMRL 5 m,/m2 A m KT
N7 MVERTH 2 Z epmEShiud L.

WE 520 V, W Bzheh K LD m Xt, n KITDORZ FVZERZ 51X, Homg (V, W) 13 K D mn XITX
7 MVERITH 5.

SERA vy, va,..., v, BV OEE, 11]1,'11)2,.. yw, EW OHEHEYXL,i=1,2,...,m,j=1,2,...,n {0 L TERFE

j k = o . N
LE;{%% fij VW% fij('vk) = {wﬂ Ti&)é Tij c K 0;3(11/'( E szfij =0 ﬁ)ﬁkbiﬁiﬂfobi
0 k#i 1<i<m,1<5<n
k: 1,2,,m&15fﬂLL’C Z Tz]fzj('uk) :OVC\‘Z@D f” o)%%i)) Z lefij(’vk) = Z rkjwj
1SiSm,1555n 1<5iSm,1<j<n 155<n

THh5b. ﬁﬁ(b: w1, W2,...,W, D1 /j_\qﬂiilﬁﬁ’% Tkj = 0 7:_75")93& f11,f12, ..,fmn 131 /ﬁiﬁﬂ‘?\ﬁf%%
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FED f € Homg (V,W) ICNLT fluvg) = Y, apjw; Zli7T ap; H1EDIEE S0

1<j<n
Z al]flj ’Uk Z QWi =
15iSm,1<55<n 155<n
MNEk=1,2,... mIHLTHEDID. ’>T f= > aijfi; 225 fi1, fiz, .., frn (& Homg (V, W) %
15iSm,155<n
BT 5. UEDS fi1, fio, -y fon & Hompg (V, W) OFEJEZH 5 Homg (V, W) OXRITIE mn TH 5. O

ﬁ%ﬁ 5.27 11,127...,Im %B"FE”ZFEﬁZ Lf,f );l? Rm @Fﬁ]%é\V:le]ZXH.XIm Ti%éhf: O %&Eﬁﬁtj—é
p= (pl’pz""7pm) €V &:;(TJ‘L’ 4 Tiﬁ%ghﬁt Cha %&Egﬁ f17f27"'7fm VC\; EE‘;JEI\OD Tr = (xlaan...,xm) eV
IZXLTC, f(2) = f(p) + X (2: — pi) filw) ZliTTHOBD 5.

=1

SEER ¢ = 0,1,....m &N, & = (21, T, Pit1,---Pm) EBLE, V OIS ¢, € V THB. i =
L2,....om IHLUTHEE g)i : [0,1] = R % ¢;(t) = f(@i1 + t(wi —xi—1)) TEDD. i =1,2,...,m B5X
T — i1 = (v; —pi)e; 206, BREBROWTEIZED gi(t)=(z; pz)gf (i1 +t(x; —pi)e;) TH3. HE>T,
WMATED FDOEAREE ) LRXRDERXNGFHN 5.

1
i) — i—1) = Gi 1) - i 0) = i i 7 i )€ dt
)~ ) =) 00 = [ d0ar=-p) [ 2ottt peya
1
0 T
b O MEETHY f(x) = f(p) + ;(f(mi) = f(@i-1)) = f(p) + ;(xi = pi) filz) DD ILD. O

EE 528 M L27 T, f AV TERSNZ O BB SR f1, fo,. ., fo FCT L HEERTH 3.

#RES529 M % m XL O MERK, p %2 M DL, (Uyp) ZpelU TH3 M OEELHERE TS, ¢ B
Une R™ OMES V AQFREEET V A 5.27 O TH 5 LITEL, v € U % o(z) OF i R IHIES 2
B U TRBINEERIEEME ¢, 55, COLEE [ € C°U) KMLT fi, for..., fn € CX(U) T, EED
2 €U MLT f(x) = f(p) + il(%(x) — () filw) BT D OB B

SEBF V TEFRI N C° MR fop ™ & p=o(p) XL THIE .28 VS V TEFZRI Nz C KK
Fioforeooifon T BB @ = (21,29, ... am) € V ISHLT, BR (fo o) (a) = f(p) + i(wi o) i) %

Wl TbDRBHB. f;=fiop T f; BED, 2 U ITHLT z= o) z:}smfiﬂﬁ)ﬁmci x; = @i(x) e
LIERGEHN 5. O

EIE 530 M % m Rt C™ MEREL T2, pe M L, my/m2 & m KIERZ PAZEMTH 5.

SEER (U,p) Z peU TH2 M OEEELHERE L,z €U % p(r) OF i HAIIWIGEE 2 U TERINFELHE
B E o £33, 72 0, € C°U) % gi(z) = pi(x) — pi(p) TERLT @ & @ TEDDL ¢,: C°(p) > R
DIEED S e,(pi) = e,(p5 (@) = p(pi) = @i(p) = @i(p) — i(p) =0 &V ¢, €em, TH 2. EHD a € C(p)
LT a = plV (f) Zilired p OBBEE W & f € CX(W) BER. o(p) OB V 2 V C o(UNV) »oH
52T DI 2 &5 Z=p Y (V) 2B peZCcUNW THY, flz =pY (f) € C=(Z) \Hi# 5.29
BHATES. A5110 (2) 25, a = pZ(flz), ¢1 = p2(Bil2) BB, flz, olz BENER f, o, LBEERE
W 5.20 228 f1, far.. ., fm € C(Z) T, LD € Z 1R LT

0+ 6@ fila) ()

BT HODD B, THI10E fi IHLUTHE 520 V3L fi, fin,..., fom € O%(Z) T, [LED o € Z 12
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LTROEXZ7ZTHODD 5.
+Z‘pj fl] (”)

ZZTC,i=1,2,...,m IKRLT (i) % (i) &J&)ﬁ*h&iﬂ@%ﬁ#%%hé.
P+ Y L@@+ D @i@)pi(x) fij(x) - (idi)
i=1

154,55m
aem, 2561 f(p) = ez(f) = ep(pf(f)) = ep(a) = 0 B DILDTD (i) 25 C®(Z) BT %K
f= f:lfz(p)@ + <Z< Gip;fij; 135, TOWLE pZ:C®(Z)—C>®(p) THEHIE C(p) KB 2EFX
i= 1<i,j<m
a=) i+ Y ¢idiny(fi) (i)
i=1 154,55m
NEIoY g0 <,2>z em, &0 @@ € mZ IHERLT (iv) OMZEEER m, - mp — my/m2 TERIE m,/m2 2B 3
F mp(a) = Z fip)mp($i) BRENZ. WIS mp(¢1), 1p(P2), - Tp(Pm) & mp/mz% BT 5720, mp/mz D
Xtz d t?‘ﬂbi d<m TH5. —F, i 5.25, @& 526 £ D Der,(C™(p)) & d RIT~2T FVZERTH 25, iE
H5.19 £ D Der,(C>™(p)) 1& m KITOERGZEM T,M 287D d=2m ThbH5. o Td=m TH5. O

AR 531 mp(01), mp(P2),s - Tp(Pm) (& my/m2 DEETH 5.

M %3 m 2RI C™ ERMEIR 5 1XER 5.30 & D m,/m2 13 m RIERY PV S S, @il 5.25, W 5.26 &
D Der,(C*(p)) 1& m RItRZ PVZEMTH 5. —HEM51912Ko5T, A, : C"(M;p) — Der,(C®(p)) DBIZ
dery (C™(p)) @ m KIEDEH 2RI B, KOWERAE S .

%3532 M D C™ WERERSZEED pe M L TA,: C°(M;p) — Der,(C®(p)) 32HTH 5. ito
T T,M = Der,(C*(p)) DY LD.
il 5.33 r ZEHARE L R OPEELAGR {(R,idr)} EWL T % C" WRHFTEER2ED &R 2WIHiEE R I25
AT RZ%ZC HERARLART. aemd L, 0 ZETHXM I & pl(f) =a ®ii/zF fe O (1) ZENZ, M
ROFTRMBE D LD,

(4) lin
aemd ZolE a= Z Bm ZWi72F Biyvi € mg DFEEL, 0 2EA [ CEHEENAHXM J & g, hy € C7(J) TH

f(x) BEES S, (i) (F7)(0) = lim M PIFET 5.

z—0

LT o) = B, ] (he) = BT SONTHET 5. F = 3= s LB pf(7) = 32 s = o = pi(f)

BB K T 0 € K C J 55 pl(f) = plb(f) %73 bosid 57, FIoH LT (i) T (i) EREE L.

pi(g:) = B € mo 25 gi(0) = eo(g:) = eolpg(9:)) = eo(B;) = 0 THY, FMEIC pf (vi) = 75 € mo D5
hi(0) =0 TH%. fit> THIES.17 225 gZ,B € CH(J) T gi(z) = xgi(x), hi(x) = zhi(z) BT dDHH 3 7=
hi(0

. Gi. s DEHEHED 5 lim % 1 Zgz( i) = lim igi(x)ﬁi(x) _ _égZ( Vii(0) BEENS.

—)0 x
F=1,2 r—17%613 gPr" ) iz ot %&E@?ﬁzt#
4 0P @) (2) — g ()R
(gij)h(r_]))l(o) = lim m ( )h1 ('T> 9; (O)hl (0)
xT—> x

BFEET 3. £72 gi(z) = 2gi(x), hi(z) = zhi(z) &b

() ) (r)
(gun?)(0) =ty 9D 298 OO _ iy 50000 () = 501 0)
(r) 2V (2) — (r) ‘ B B
(ggr)hi)l(()) _ ;li% gi ( )hz( )m gz (O)hz(o) — i%gfr)(x)hz(x) _ gz(r)(o)hl(o)
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Bk o7, O = 3 3° () @ ) 50 (FOy(0) = tim LO 0O
i=15=0 x x
)

im BFIET 5.
¥ f: R — R % f(z) = a"|z| TEDIE f 13 C" BT pF : C"(R) — C(0) 0 &5 f 0% A
AU F(0) =075 NEmg THBA (FM)0) BEELRWVWED, (i) Kk>T A gmE ThHb. i
plR:C"(R) - C(0) &% R DIEFER idg DIR% 1 £BE, a,b € RIZHLT amg(N) +bmo(u) = 0 25 mg/m3
CBWTHDILOZ S mo(ad +bu) = 0 B 5 aX +bp € m2 THY, pBaf +bidr) = a\+bu 55 (i) &Y
lim af (@) ZfldR(x) BT 2. COZLdd b=0dEoN27D alemd L35, A gmd £D a=0Th

3. U mo/m3 ITBWT mo(N), mo(p) 1& 1 TN D, mp/md & R ED 1 RITRZ FVZERTIERW. fE-T
&1 5.25 55 Derg(C7(0)) & 1 RTEAZ MAEBTIRE W25, ToR ¥ Derg(CT(0)) 3—BLKWZ £ 5b 5.

6 C" HEZROMS
CrfBi% f: M - N ¥ pe M IHUTER (df), : TyM — TppyN 2EHKT 570182 T 2.

W61 M%ZmXTC WERE p% M OELT 2. p Zilid M _ED C" KR w, X 1ITH L, UFD&MFR
FETH 5.

(i) Do = Dy

(id) (U, ) 25 p e U %75 M ORFTEEERR 513 (¢ ow) (0) = (poN)(0) TH2.

(iii) p € U %illi7=F M ORFEES (U,0) T (pow)(0) = (po ) (0) Zilif=F b OIEET 5.

SEBR M DRFTEESR (U,0) KL, 2 € U & p(z) OF i BTIMIGEE 2 U TERS N fBEE ¢ L,
@i = pY (ps) EBL LM 5.12 TD D, Dy DEFHRD S LUNOFEXAL D L.
Dy (i) = Duw(pf (9i)) = (pi ow)(0),  Da(@i) = Da(ph (i) = (pi 0 A)'(0) --- (%)

(i) = (ii) ; p € U ZH7=5 M ORFEESR (U, o) IS8 L, IED S Dy($;) = Da(@i) Ai=1,2,...,m IR LT
DD, FEoT (%) 2B (piow) (0) = (p;oN)(0) D3 i=1,2,... mIMNLTHDILB, (p; ow)'(0), (p;0N)(0)
FZH2ZN (9ow)(0), (poX)(0) DFE i I HE (pow)(0) = (poX)(0) THS. (ii) = (iii) ZHSITH 3.
(113) = (11) ; (pow)’(0) = (¢o ) (0) DHIDHE i T E D LIFFELWVWODT,i=1,2,...,m AL T (piow)'(0) =
(@i 0 A (0) DR D LD (x) 225 Dy(@i) = Da(i) TH2. — A 518 & D ¢; = Dy(@s), di = Da(¢:)
eBIE Dy = 1Dy, + 2Dy, + -+ emD,,,, Dx = diDy,, +daDy, , + -+ dnD DD SO,
i=1,2,....mXHLTc=d; 225 D, =Dy TH5. O

We,m

ARETTIELR, M % m ZT C" MERIK, N 2 n 2Ot CT #EZHKke L, f: M - N % C" BB 3 5.
8 6.2 p ®i@EE M Eo C" IR w, X 5% D, = D, &i/l-8iX Dfow = Dfo)\ NI R RTASN

HEER f(p) € V &Wi/-3 N ORFIEGESR (Vo) 22 3. BEELIF w, A D0 2 FLERIBEHMNL TEREH
(Yofop ) o(pow), (ofop)o(pod) WERINZEIWCTS. DL E, AREBROMAIEL S

(Wofow)(0)=((ofop ™) o(pow))(0)=(dofor ) (p®)(wow)(0)
(o foX)(0)=((Wofop ") olpoN)(0)=(vofor ) (p))(poA)(0)

B V0. (TR Y A 6.1 78 (pow) (0) = (poA)(0) Eirb, ERXBE (Yo fow)(0) = (o foN)(0) 2FEE
N3, o TmE 6.1 715 Dfow:Dfo)\ MDD, O

veT,M ZHNLTpzlzd M Lo C" fulift w Tov =D, ZiliZz3TbDZEL, v T Dfow € Ty N &3t
BEEB YISk o TEE (df), : oM — TppyN ZEET 5. @62 55 Doy 13 w OECHICESHNT Y
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CHET 3. R (df), : T,M — Ty N PEHERTH2 2L 27T DI, $F pe U 5o o(p) = 0 ik
M DRFTFEER (Ue) 2 1 DFEX. p @2 M L0 C" Bl w, A & a e RITHL, w, A & ¢ OftEs s,
(—&,8) Cw N U)NATYU) 0%t Tt € (—¢,e) 2 BIE (pow)(t) +(poA)(t), alpow)(t) € p(U)l %ifi/zF e > 0
BBERRZEDTES. 22Ty, x: (—g,6) = M %) = o H(pow)(t) + (wo X)), x(t) = ¢~ Halp o w)(t))
CEoTHRTS. COYEn, & p BB M LD C" ST H 5.

W#63 LTE&RLL 9, x:(—¢,6) > M & Dy+ Dy = D,, aD, = Dy i’z §

A € C7(p) WWHLT, a=p) (u) 273 p OFGEHE V & uwe C7(V) 2ERL, BREBROMITES SRXD
EXDBFONB 720, FRDHD IO,

Dy(@) = Dy(py (1)) = (uon)'(0) = (uop™") o ((pow) + (poA))(0) = (uop™ ) (0)((pow) + (o) (0)
= (uop™1)'(0)(pow) (0)+(uo ™)' (0)(wo ) (0) = ((uop™t)o (sﬁow))( )+((wop™)o(poN)(0)
= (uow)'(0) + (uo A)'(0) = Du(py (w)) + Dalp, () = Du(@) + Da(a) = (Dy + Dy)(@)(py, (w))

Dy (@) = Dy(py () = (uo x)'(0) = ((uop™") o (alp 0w)))'(0) = (uo e~")(0)(a(p o w))'(0)
=a(uop™!)(0)(pow) (0) = a((uop ™) o (pow))(0) = aluow)(0) = aDy(p, (u)) = aDy(a)
= (aD,)(«) O

RE6.4 (df),: T,M — T,y N EBEETH 3.

SEEA v,w e T,M LT p @2 M Lo C" #lli#f w, A Tov=D,, w= D) ZiilTbDERENL, 51T
a€ RICHML, 63D p 22 M Lo C" il n, x 2EZHX v+ w= D, + Dy = D,, av = aD,, = Dy,
B (df), DERDHRDERIHD 1,
(df)p(v+w) = Dyon,  (df)p(av) = Doy -+ (i)

—7, f(p) €V 22 (f(p)) =0 Wi/z3 N OFRFEBIER (V) & 6 >0 2T/ GEAT, 7,7 : (—6,0) > N
B () =6 (o Fow)(t) + (0o Fo (1)), X(t) = 6 a(o fow)(1) THDS. COLE (df), DL
6.3 22 BRXDEADK D LD,

(df)p(v) + (df )p(w) = Dyow + Dyor = Dy, a(df)p(v) = aDyow, = Dy - - (id)
EREAR DD SRDFERDK D LD,

(o fon)(0)=((¢ofop™t)of
o fop Tty

(Yofop ) o(pow))(0

bo

(¢o

P o)) (0)= o fop ) (0)((pow)+(pod)(0)
+ (o fop™ 1)/(0)(@0)\) (0)

+((ofop o (WO/\))/ 0)
=((ofow)+ (o fol)
=(¢po fw‘l)( )( (9 ow))’(0)

fop™)o(pow))(0)

(wox) (0)

o THMB6.1 25 Dyoy = Dy, Dyoy, = D BEFENE. #UC (i), (id) 25 (df)(v + w) = (df)p(v) + (df)p(w),
(df)p(av) = a(df), (v) DD 2D, =

~
o
€
—=
S
+
—
<
e}
(¢]
X,
/\\
(=)

0) =(
= (
= (
= ( )'(0) = (¥ o1)'(0)
(¥o fox)(0)=( )

=a

EEO6S5 GR (df)y: TyM = TppyN 2 piZBIF2 f: M - N OIS,

peU TH? M ODRFIFEER (U, ) & f(p) €V TH2 N ORFTEIESR (V,¢) XL, p 25 M Lo #kil
MR W1, W2, s Weom & f(p) Zi#D N LD MRHIER wy 1, wp2,...,wypn ZROKXSITED S (& 5.16 ZH).
() = (P1,p2s -, Pm), Y(f(P) = (@1, 02+, qn) EBVT, e >0 Z2H/h&E GEU,
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Ai(t) = (P1,--0j—1,05 F,Djs1, - Pm), pi(t) = (q1, -, Qi1 %+t Qig1, -, Q)
WWED N i (—ee) > R™, py: (—e,6) > R BED, wy; =@ Lo, wy; =9 top B EH519 05
D, ,,D & T,M OEETHY, D, ,,D Dy, . & Ty N ORETH 2. FHICH->T

Do, - (3) D, - (a> LBE ChBOBKIET S (df), DRBTIRROGETT 2 515,
SNy T\

Wep,27 ") ww m W 17 Waep,29 ")

WE66 Gl ofop lipUNfHV))—=(V) D i M7 DOBEEE (Yo fop ), & TIUIRDEFERIMK D D.

(7)) - Z_; g e o

iﬁﬂlkTM@ﬁf“(a) (8)7,(8) ZTfp)Ng)ﬁfh(a) (a) 7...,(8) IZBAS %
91 ), \ Oz ), Oz Y )5y \OU2 /() W )1 (p)

(df), DEFUTINEEIE o fop-! D p(p) 2B 2MHTH S,

gEHH 'll) @% 1 W%@Eﬁﬁ% T,ZJZ LT ’L[h = p}/(p)(djz)’ Cij = Dfow%j (TZJZ) KQBU'Ci (df)p @E%Zﬁ% 518 25
0
(df)p<(6$]> ) = Dfow%j = Clijw,l + 627j‘D‘*’1J),2 +oo C"J‘Dwdz,n T (*)
p
DD D. 2 (hofop ) y=1iofop !t TH2ILXFRTILERDERAMNEGFLNS.

Cij = Df o, (%i) = Dfow, , (PY () (i) = Dy ow, ;v (1hi) = (thio fow, ;) (0) = ((¥io fop™) o) (0)
(wi o f © ‘P_l)(Pla By 1 + t7 .. 7pm) - (/wl o f o (P_l)(pla Ry PR 7pm)

= lim
t—0 t
0o fop™ Ao fop)
= PG ) = T o)
BT (%) 55 FEDEONS. O

meE 67 M, N, L%2C " WHEMHEe L, f: M —-N,g:N—L%C BB pecMIZHLT
(d(gof))p=1(dg)spp) o (df)p: TpM — Tigop)p)L

MDD,
S v e T,M X LT p 25 M Lo O il w T o = D, &ili7F b OEEAE, (df))(v) = Dy T
D, fow i f(p) #iB N L O Wihifirh o

(dg) rp) ((df)p(v) = (dg) (p)(Dfow) = Dgo(fow) = Digofyow = (d(g o f))p(v)
DD L DOT=DERDIREND. ]
A2 68 idy:M—-M% M DEEFEEHLTE. ve T,M WXL Tp 22 M Lo C" Hihif w Tov = D,

W7 T b DEENZ, (d(idp))p(v) = Didyyow = Doy = v 28 M ® p ICBT 2EHEGEDOMSY (d(id)), 1&
T,M DEFEERTH 5.

M 6.9 M, N 2ZNFHm RIT, n Kt EZEEKL L, f: M — N % Mo FREEER: $HUE, TEDOpe M
R LT (df)y : TyM = Ty N 327 MLVEEORBERTH 5. fioT M & N ORI G RSS2
THUE m=nTh5.

S OWEG f N o M b BEET, L) = p b RE 6.7 LT 6.8 206

(df )y 0 (df)p = (d(f 0 £))p = (d(idnr))p = idr,
(df)p o (df ) sy = (A(f 0 F71)) gy = (d(idn)) (p) = iy N

BB 0T, (df 1) i) W (df), DWELETHB. HUT (df), 1ZAZ P AZERDRRERTH 5. O
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7 ERIZERIF

(@15 Tn)s Y1y yn)) € RPXR™ ¥ (1,0 oy Ty Y1y -+ -5 Ym) € RMT ZXIEXE 22 210K > T, R"xR"
¥ R ZLIRTIRFA—MT 2. R" x R™ OB%EA U 6 R" "OFE{R F 3 pc U THMHARETHB L %, F
Dp ZBIEZMITHZ mx (n+m) 178 F'(p) DE1FNBE»SH nFHD? S22 m x n{751% D1 F(p) TEL,
F'(p) O n+1 5IH» 558 n+mSE» 5% 23 mxm i751% DoF(p) TRF. - F'(p) = (D1 F(p) D2F(p))
TH%. 2ok, [ZEBGEH & HRBEMIIRD X5 1cdRsn .

EE 7.1 (FBZEECEM) F X R"x R™ O%E U »5 R™ ~O C" EHBT, U DR (20, yg) XL,
F(zo, yo) = 0 2D DoF(xg, yo) FERITHITH 2T 5. 2O E R ITBI S g OBLER Uy DFEIEL
T, Uy CBEND g DIEREOEKERFERE Uy L, C"#HEBR f: U — R™ T f(xg) = yo 2, TN
TO x € U WHMLT (x, f(x)) € U, Fla, f(x)) = 0 27T dOWBLLE—D2FET 2. THIT f OWHIIZ
Fl(@) = —DyF(x, f(2))~'DiF(x, f(z)) 12 ED 5% 5N,

T 72 (MEEE) [ % 2o € R" OBER U 5 R ~O O WERYL 53, f/(x) SERITHIR 512 U 12
SEND zo OBEE Uy T f O Uy ~OHIES R 10533 y, = f(z0) Db BEEHED EAD O S MG
BITT % £ 575 OBTFET 5.

WEBEMRDIGH E LT TORRIRENS.

MET3 mZ2nelL,U% R"IZBIJ% 0 OB, V 2 R" B2 00t 35. f:U -V HBC |

BA%T, f(0)=022 f @ 0BT 2MT f/(0) DOEBEN n ThsrE, R" 2B 0 0FEE U, U v C"

WA FEMEER g: U - U" T, U" CU DD (1, , Ty Tig 1, - - -, Ti) € U’ 72 HIEHFK
f(g(xlv'"axnaxn-‘rlv"'vxm)):(J"lvl‘?a"'axn)

27z DVFET 5.

SEFR f/(0) OFE 1 HELHE n FIHETDOIIRY b2 5 R21EFHITHI%E D1f(0) 255, f/(0) DRI n 720
5, R™ O ANEZ 2AMERY f OFFNICERT 5221k >T Dy f(0) FERITTHITH 2 IREL T
V. f OB RO E f ELT, BB F U - R" 2 TOXSITEDS.

F(zi,xo,...,xm) = (f1(x1,22, - s Zm)s o5 (@1, T2, - o, Tm), Tna1, Tt 2y -« - Tin)
ZDrE D f(0) BIERHTAITH 2 Z 225, Ep_pn & m —n XEATHE T

F'(0) = (D1f(0) * )
o Enn

WIERUTAITH . BUCHBIERE S R™ 2B 3 0 OFIMs U T, F OEREE U’ ZHIRL TSI 3E
& Flyn :U" — FU") 2 C" WD FEEIRICR 2 b DDBFEET 5. pr(v1,. ., Ty Tt 1y -+ Tm) = (T1, -+, Tp)
THES pr: R™ = R" 28D T U = F(U"), g= (Flyn)™": U - U" £ 533 f=proF #hbd

f(g(xlv' sy Ty T4l - - 7xM)) = (pI‘OF)(g(I17. c o Tny Tntl .- ,Im))
= pr(F((F\Un)_l(scl, o s Ty 41y e - - ,.”L'm)))

:pr(lj,...,xn,l'n.l,_l,.--,-’Em):(xl,...,l'n)
D A(T1, e Ty T 1y - -+, T) € U/ AITHTLTHLD 32D, O
ME74 mSnel,U% R"IZBJ2% 0 OBERE, V 2 R"ICBIF% 002, f:U -V B C"#k

FART, f(0) =022 f D0 IZBIT2MD f(0) DREBL m THHLE, R" BT 2 0 Oiats V/, V" & C"
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MBAFEES g: V' — V" T, ROFKMAZHT S OBFET 5. -
(@) V'CV THY (w1,79,...,2m)Ef V) 2BIE g(f(21,22,. .., Tm))=(T1, T2, .., T, 0,...,0) DL D ILD.

n—m

——
(#4) (21,29 oo 2y 0y, 0) € VI O (R™ x {(0, .2 0)}) BB (21,2, 2m) € f-1(V!) THB.

SEBR £(0) O 1 HIEA S5 m (FHETOEFRY bk bR B IEATAE DIf(0) L 55, f/(0) ORI m 725
5, R" ORI % AN AHGEE [ OBRICERKT 5 2 L1k >T Dif(0) EEANTHITH 2 L IGE LT L.
BHRF.UxR'"™ 3R %ZURDIIICED 3.

m
F(x1,22, oy Tmy Tont1 - @n) = f(@1, 22, ooy Zm) + (0,00, 0, g1y - o+, )

D*
ZOrE DIf(0) BERUTIICH 2 2 Eh b, By % n—m KRBT L THUL F/(0) = ( i/(0) EO ) %

*

IEATHITH 5. o THEBHRERD S R" 1I2HI1T 5 0 O V7 T, F OEREZ V" ([ZHIR L THE o1 554

Flyw : V" — F(V") 55 C" Sy FMEBRC T 2 & ODTFET S, i(x1, 22, Tm) = (21,25 . ., T, 0,...,0) T
T i R" — R" #EDTV = F(V"), g= (Fly) V' 5 V" B3 f=Foi Eirb

g(f(z1,22,. .., 2m)) = g(F od) (21,72, ..., 2m)) = (Flve) Y (F(21,. .., Zm,0,...,0)) = (x1,...,Zm,0,...,0)

B (21,20, ) € FHV) ISH LT D T8 (i) S D 3T,

PRI \ L
(T1,%2, .., Tm,0,...,0) € V' N (R™ x {(0,...,0)}) BBHIE F DERIHRDEXHNKLDIH,
g Nz, 22, o, 0,...,0) = (Flyi) (21,22, -+, T, 0,...,0) = f(x1,22,. .., Tm)
flz1,20,...,2m) = g (1,22, .., X, 0,...,0) € V' D5 (21,29,...,7m) € fFHV') BEFLENZ D (ii) 2
DAL, O

WMBE 75 M, Ni2zhZPhmXt, n KO fERkike L, f: M — N & C"#HhEHRL T3 mZn,peM &L,
(Vo) & f(p) € V 20 (f(p)) = 0 &ilizT N ORFEERT, (df), : TyM — Ty N BRFTHELE peU
TH2 M ORFTEESR (U, p) T, (U,p) & (V) XT3 f ORFTEERR Yo fop™t 1 o(UNf~LHV)) = (V) D3
FEED (21, s Ty Tt 1y Tm) € @UNFTHV)) WU T (Yo foro ™) (X1, vy Ty Tigts - o5 Tn) = (X1, -, 20
L5 DHBFET 5.

SEBR (W,n) 2 pe W TH2 M DRFFIEZERL T3, n DKAIC R OFTBE © — x —n(p) 2AKT3
SLIED, np) =0 ELTEW. (df), BRHZENS, ZOMBIEn TH 5. BICHE G55 (U,e) & (V,0)
WS 2 f ORFEERR Yo fonp ™t :qg(W N f~HV)) — (V) X@E 7.3 OREEmMZT. I R™ 12
B33 R™ 252 0 OBER U, U" ¢ C" fBSRANER g U — U” T, U” C o(W N f1(V)) 2o
(T1ye ey T, Ty 1, -5 ) € U 72 HI1EXFN
(o fon H(g(wy,...,TnyTpits s Tm)) = (T1,...,2n) - (%)

EiizTbOPFEHETS. 22 CU =0t U"),p=gton:U—=U BFEnUNfYV)) cnU)=U"
EOEERZRUNFYV)) =g U N fFYV))) C g7 (U") = U RO ID. B o t=n"tog b,
(T1y ey Ty Tt 1y -, ) € @UNFTHV)) 2201 (%) &Y (Wofoo ) (@1, oy Tn, Tngty -y Tm) = (T1,- -+, Tp)
N ARVASH O

WE76 M,NE2FhPhmXT, n T O™ FEZHEke L, f: M - N % C"#iEHBr 32 . mSn,pecM¥L,
(U,0) 1 peU o p(p) = 0 Zilired M ORFERERT, (df), : T,M — TrpyN HEHTBZLE, f(p) €V
TH23 N ODRFEESR (V) T, (Up) & (V,9) ICBT2 f ORFERRR vo fop™t: pUNfHV)) — (V)
DRDFEMEZRGTT S DDVFIET 5.
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n—m

(1) (z1,22, .. 2m) €EQUN FHUV)) B (Yo fop ) (x1, 22,y Tm) = (T1,- -+, T, 0,...,0) THS.

n—m

(i) (21,22, .m0, ..., 0) € (V) N (R™ x {(0,..,00}) BBIE (x1,70,...,2m) € 9UN fLV)) TH 5.

S (Z,\) % f(p) € Z THD N ORFIBERL T2, A O%31C R* OTFFBE 2 — = — Mf(p) ZAHKT 2
ZRIED,Af(D) =0 L LTXW. (df), EHETES S, ZOREIE m THD. MICHE 6.6 25 (U,p) & (Z,\)
W2 f ORFIEERR Ao fop t:oUNfH2Z)) = NZ) &8 7.4 DRERLT. #uzi: R — R"
ZadE 7.4 OFFHTED b D TR, R T8I % 0 OBEfE V/, V"' & C" M smFRMEES g : V/ — V' T,
ROFEM 7z TS DOFIET 5.

(@YV'CcXNZ)THY ze Ao fop ™ H Y (V) B g(Aofop ) (x)) =i(x) TH3.

(ii") i(z) € V' 0 (R™ x {(0,..0)}) BbiZ @ € (Ao fop ) (V') THE.
czTae(Mofor ) (V) ik (o fop)(z) € V! LT, V= A1 (V) £B ¥ (Aofop ) (z) € V' i
flo™Hz) e X W(V) =V LAETH 2. THIT o DERBI U 7206 flpl(z) eV ik (z)eUNf (V)
LRAMECH 3. 82 2 € (Aofop ) (V) ik x € o(UNF1(V)) LRIIZE D, o(UNF (V) = (Aofop™ )~ (V)
BRDID. b= goA: V — V" LBIHE $(V) = gAV)) = g(V') = V" b (1), (ii') 225 (i), (ii) D22
KD D L Bibh b, 0

FE 77 M, N 22hehm KT, n JUC C" WEMKL L, f: M > N % C" 5555, $XNTOpe M
SRLT (df)y : TyM — Ty N DS THS L X, [ ZIEZDAALNS.

B 78 n%&0THRVERYL f:R—R*% f(t)=(sin(nt) cost,sin(nt) sint) TEFRTIUEZ, RDOHERHK D LD,
(1) = <n cos(nt) cost — sin(nt) sin t> _ (cost —sin t> (n cos(nt))
n cos(nt) sint + sin(nt) cost sint  cost sin(nt)
<cos t —sint n cos(nt)

sint cost

) FIERAITTHIC, $XRTOER L IR LT < ) BEERT PLTRWED, fIRIEZDAATH 5.

sin(nt)

H79 R>r>0%Ll,f:R*—= R®% f(x,y) = (cosz(R + rcosy),sinz(R + rcosy), rsiny) TEHZTIU

—(R+rcosy)sinz —rsinycosz
f'(x,y) = (R+rcosy)cosz —rsinysinz
0 7 COSY
EZho fl(z,y) OF 3TERVTEONS 2 RIESFITHIOITHIROMEE rsiny(R + rcosy) TH 5. siny #0 O
A, ZOfEIX 0 TRV rank f/(z,y) =2 TH 5. siny =0 OEFEE cosy £ 0 205, ZOHED f/(x,y) OHF
15288 251F 1 XML TH 2728 rank f/'(z,y) =2 TH 5. [>T fIIIDAATH 5.

EH 710 M, N 22020 m IO, n JOT C" WERKL U, f: M — N % C" 54 T 5. f HIEDRATH
D,xeM% f(z) HIEEE2 M 55 N OWHZER f(M) ~OGEDSFHEETHS L &, f REDRALS,

WMETIL f:M— NHC WELRT, ZDRAATHZLE, EED pe M IZHLT p OBEHE W T, f OW A
DHIR flw : W — N PHDARICKR D XSRS DBEET 5.

HEBA (EEO p e M IZHLT (df)y : TyM — TppyN BHHEEHSRE76125D pe U THS M O
FiEERER (U,p) & f(p) € V THD N ORFEESR (V.v) T, (U,e) & (V) iKHT 2 f ORFTERELR
hofop tipUNfHV)) = (V) PMEED (z1,22,...,0m) € U N f7HV)) ITRLT

n—m

—
(Yo fop (w1, 22, s Tm) = (T1,. -+, Tm,0,...,0) -+ (x)
BT HONGFEETE. W=UNfYV)eBE i: R" - R" @8 7.4 OFFHTED2H D T, (x)
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oz e (W) IHLT (hofop () =i(z) b ze W IHLT f(z) =9 (ilp(x)) BRDILD.
2 i(e(W)) = F(W) THDY, ¢~ 1x R® OBIES (V) 26 V AORMEERES S, ¢~ 1 i(p(W)) 55
FOV) ~ORMEGEE5Z 5. $F, 0 12 W 5 R™ OBES o(W) ~OFHE&EEE 2, i 13 (W) 25 R™ ~
DEMEETHS. T flw: W — N & f(W) ~OFRHEETH 2.

w f f (W) BTG %

r" TWlliw(w» P—l

P(W) ———— i(p(W)) —258 (v 0
E&ET7.12 N Z a2t C" WKL T 5. N OEDZR M BPROZEEH7-TLE, M %2 N Om Xt C"#
TR ZRRIRE WD .
(i))m=nDHE: M I N OHEETH 5.
()0ESm<nDBE: EpeMIZTHLTpeV 23 N ORFEESR (V,) T, ¢y OF i K7 OBKE ¢
YFBLE MOV ={2 €V |hni1(2) = Umia(x) = =P (z) = 0} BT DOHEET .

R 7.13 n QUL C" WMERIE N @ m KTt C" T ZHRIE M & m Kot C" RERIETH 5.

SERR mo=n OBE, M 13 N OBEAED»S M 13 N OBES2HEE (% 2.9) TH2. 0<m<n DFE, M 12
N D2 e LTONHZ 52T M O C" IR ZLTDO XS ICERT S, Fpe MWL T N OJEF#E
R (Vp, 1) T, EFRT7.12 D (i) D&M EMHLTDIOEEN, U, = M0V, B U, Ep 28T M OBEET,

M= U U, YD pr: R" - R™ % pr(z1,...,Zm,..., &n) = (T1,...,2Tm) TEDT, @,(x) = pr(¢,(z))
peEM
Typ:Up— R" ZEDS. 72 i: R" — R" 2@ 7.4 OFEHHTED b DL L, j,: Uy >V, ZWEFREL T

X, (Vp, ) DIER 7.12 D (ii) ORMZRI2FT 2205, i0 @, =Py 0 j, DD LD ¢, (U,) C i (1p(Up))
TH3. x i ((Uy)) %1% i(x) = p(x) BitiFzT x € Uy BEIET 3. i(pp(z) = ¥p(p(2) = ¥p(z) = i(x)
T i BHHEZELS x = ¢)(z) € ¢,(Uy) BEONT ,(Uy) = i ' (p(Up)) Bo2 2. o, 0p(Uy) = Uy %
oy (@) =y (i() TEBIUL @ € 9,(U)) LT pyley ! (@) = prlty(dy () = pr(i(e)) = @ TH,
z € U, LT i(z) =,(x) Zifirzd x € i (1, (Up)) BIFIET 270, ROFXDHLD 31D,
0y (ep(2) = vy, (i(pr(¥p (@) = ¥y, H(ipr(i())) = ¥, H(i(@)) = ¥, (Yp()) = o

BT ot & @ DHWEBREDS ¢, : Uy = 0p(Uy) = i (Yp(Up)) BAMEHRTHS. pg € M THL,
x e p(UpNUy) BBIE, o ¥ ot DIEHEDBRXDERHRD 1D,

vq(wy, (@) = pr(vhe (v, ! (i(2)))) = pr((¥g o ¥, ) (i(z)))
Vg0, L IE CTREBTED S, X2 S pgop,t & CTREBRTHS. 15T {(Up, 0p)tpem & M O C" HRPEE
EFERTH . £/ M 13 Hausdorff 22 N OE 5327256 M b Hausdorff ZZEHTH 2. DLEWCED M idm
KIT C" WMERIARTDH . O

W 7.14 N Zn Xt C" WEMHAKE T2, M 23 N O m Kt C" 0 ZhkIKIR 53T EFR iy : M — N X
HOABTHS.

TH BHEHEOMHOERDS iy B M 25 N OHH%ER M AOFREEETHS. m =n OBE, M (&
N OBIEDZRIET, [EED p € M SN LT (dipg)y : TyM — T,N ZRBGERE DS iy 123DABTH 5.
0<m<nORE, % peMITHLT N ORFTEESR (V,,v,) T, £3& 7.12 O (i) D542 T O ERY,
M 713 QAT 27 M DEESEER (U, 0p) 25X 5. Uy, 0p) & (Vootby) CHET 5 iy ORFTEESRR
Bpoinro oyt pp(Uy) = (V) B (6 0 ias 0 05 1) (@) = 6, (5 1(i(@))) = i(@) THA SR, COFHROBHIS
mEDE, iy REDRATH . BLEDD iy IZHEDABTH . O
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BMET715 M, NZmZXtCr HEHEL L, f: M - N %2 C" RDEDAALTE. K pec M LT p OB
EW b f(p) OFERE Z T, f OEREE W ICHIB LD W Hh5 Z ~AD C" s FRHEEHRICZR 2 H D
DIFEL, f(M) 1 N OBEETH 5.

SEBH pe U TH23 M ODRFEESR (U,e) & f(p) €V TH3 N ORFTEESR (V,) IKBET 2 f ORFTHELER
TRapofop l:UN f~1(V)) = (V) D (p) KB BHEENE m 72 6, WEEEHES S o(p) OBBIE U &
P(f(p)) OBLALE V' T o fop ! DEHEEE U WCHIRLZSDH U 206 V! AO C" D FHEGRICL S b
DOWFET B, foT W = YU'), Z=9p"H(V') L BIE, f OEERE W ICHBLEZBOH W 5 Z AD
C" WMo RIMHEBRIZI2 5.

Hqe f(M)IZHLT f(p) =q &Hilz3 pe M ZrxiZ, LOWEIS p OBEHE W & q= f(p) OFGEEE Z
TZ=fW)Cf(M) 2iilz3dbD0H2DT q & f(M) DNETH 5. it->T f(M) 1Z N OFEETHZ. O

®E7.16 M, N 2220 m AT, n KL CT WERAL L, f: M > N % C" BOMDAAL TS, ZOL = f
D F(M) & N © m KTt C" FEIZRETH D, f1& M 26 f(M) ~D C" ARG EEED 5.

R mo=n OWE, ET15 05 f(M)IE N OMEETHS. f 20EES C" WEBR M — f(M) IZ2HET,
Ml 715 6% pe M LT p OFLERE W & f(p) OBLEEE Z T, f OEREE W ICHIR LS D W 5
5 Z ~NO C" B FHEBRICR 2 S DOPFET 2720, f1E M »5 f(M) O C" B FAHESREZED 5.

m<n OHE, Fqe f(M)IIXMLT f(p)=q 2Wilz3 pe M PFEETS. i: R" — R" % 7.4 OFFHAT
EDbDe T, GE 7625 pelU TH3 M ODRFIEIESR (U,p) £ q= f(p) €V TH3 N ORFTEESR
(V) T, (Uyp) & (V,o) KT 2 f ORFTEZERR Yo fort:oUnNfHV)) = (V) BDROEMEET-F
LDDBFET 5.

(i)xeUNfHV)) &BIE (Yo fopl)x)=i(z) BEDILD.

(i) i(x) € Y(V) N (R™ x {(0,...,0)}) BBz ecoUnf~Y(V)) TH5.
fiM— f(M) % f(z) = f(z) TEETNE fEZAMEEGEE»S, fOUNFYV) = fUN V) = f(M)NO
ZHiz=d N OB$EE O 253, 22T f(M)NO = fFUNF V) C f(f7HV)) C V BED LD,
FUNfFYV) = fF(M)N(ONV) 2256, 0NV % 0 LEEETILIRE->T, 0OCV 2RELTXV. ¥
o fEEEE2S FUNFYV) = fFO)NFFHV) = FUNVNFM) = f(UNV DBEDILD. fE-T
fO)NV=FfM)NOTHDH, ZOMAL O L DEBEHE S ZLIUTOCV &b, fF(U)NO=Ff(M)NO »H5H 3.

P DEFBE O IKHIBLTHEONZEBRD o TRL, v OF i o OBEE o £ LTRPEDILDZ EZRT.

fM)NO ={z € O|¢ni1(z) = Ymia(z) = - = ¢n(z) = 0}

fFO)NV = F(M)NO Exs x e f(UNO %5 uecUTfu = 2ilikddbornds Zorsx
fw)=2€0CV XD ueUn f-H (V) 7Zh5, (i) &b o) =d(f(u) = (o for ) (p(u) =i(p(u) &%
D7D, Y1 () = Ymg2(@) = =Pp(2) =0 THZ. WIZ 2 € O B Yry1(2) = Ymaa(z) = =hn(2) =0
BiileTe & z= (¢Y1(x),¥2(x),..., Ym(x)) 2BIFIX e

i(@) = (U1 (2), 0a(@), .., Y (2),0,...,0) = () € Y(V) N (R™ x {0, O)})

oo (i) &0 ou) =x REET uecUNf (V) BH3. 2O f(u)e fUNV = f(M)NO THDY,
V(f(w) = @Wo fop ) (a) =i(x) =) Zhda=f(u)e f(M)NO HMESNB. HuZ f(M) & N ®mX
T CT IR ZRAETH Y, f(M)NO = R™ % (x) = (P1(2),12(x), ..., Y (x)) TEDIUE (f(M)N O, )
& fF(M) ODRFTEEZRTH 2. (Up) & (F(M)NO0,¢Y) BT 2 f ODRFTEEER bo fop™ ' 1 (1) IT&D
xcopUnf f(M)N0)) =eUNfH0) % xecp(f(M)NO) KETERTH 2. (i) 12kh, ZOFEBHZ
o(UN f~YHO)) DEFEEZRED S, BMAFHERTHS. E->T f: M — f(M) OFEBRD O FEHITRZ 720,
i MOFHESRTH 5. O
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B717 R>r>0rL, 2K h—5R T2 (f12.15) 25 R* "DEH j: T? - R* 2 RTED 3.

i(z,y), (z,w)) = (2(R+r2),y(R+7r2),rw) (2 +y° = 2* +w® = 1)
a,f € RIINL, Uyp =(a—ma+7m)x (B—mB+7) EBE, popslu,v) = ((cosu,sinu), (cosv,sinv)) T
pap: Unp — T? BEDIUZ, pap DIRIZ T? DBEET, pas BED EADFMEERLED S, (pas(Uap),pal) &
T? ORFEERTHS. ZDLE jopys:Usps — R 3B 7.9 DEHEOERBEFIBR LD DEDD, jopas &
WBOIAARTHZ. ZOZenb j BIIDAATHD, X5 j IZTHFTHDAATH S Z LW RENS. o Tl
71605 § DBIE2HIE—F R T? L WARAMTH 5.

8 IFRAIRCERRR

EFES81 M,N zZxhzhm XL, n KL C" MERIAKE L, [ M - N &2 C" 5B T 5.

(1) p e M BT (df)y: TyM — TyyN BRFTHZ L %, p % [ OEFAEE WS, [ OFHATRY M ®
H%Z f DR Rz WS,

(2) f OEFRREE» S 28E8% Cp TRILE, Cr O fICX218 f(Cr) KBTS N Ofi%k f OFMEL W
W, f(Cf) KIEBZ7W N OF% f OFEAHEE WS,

(3) pe M iU, BIBER (df)y : TyM — Ty N OFEEE f O p ICBF 2B WS,

(4) M DREMBTART f OERIRTH S & Z, f 2UDIAALZ NS,

AR 82 pelU TH2 M DRFEER (U,p) & f(p) eV THS N ODFRFTFEIESR (V,¢) B33 f ORFTE
BRR Yo fop lipUNf V) —>(V) ZEZX2L, ME66ICED, f D pXBI2BEEIEER o fop!
D o(p) ITBF M DREBUTEFE L.

FE 83 M, N zZxhZfim KT, n KL C" WEMKIEKLE L, f: M - N & C" ®EHBLT2. g f(M) D f D
FANER S f~Hq) ={r e M| f(zx)=q} & M ®n—m RTHAZREIEKTH 5.

EEA RO pe [ WHLT (df)y : T,M — TppyN BRHLELS, @B 751C&D peU TH2S M O
RFTEEEESR (U, o) & g= f(p) € V, ¥(q) = 0 %2ifi’d N OFRFAEESR (V,¢) T, ZTHh b3 2 f ORFTE
ERR Yofopt:pUNf V) = (V) PMEED (21,...,Tn, Tng1, -+, Tm) € U N f7HV)) 1 LT
(Yo fo ™) (X1y e oy Ty Tingty ey Tm) = (X1, ..., Ty) ETRDDDOWBFEET B, @ D i RTDOEEE 0; & THUZ, L
DERIFMEED 2 c UNf L (V)WL TY(f(x)=(01(2),...,00(7)) ERZDOPEFET S, EEVTZ NS,
reUNfH(V)»ae f g ZMiBE f(z) =q & ¢¥(q) =025 (p1(2),...,on(x) = ¥(f(2)) = ¥(q) = 0
DD D728, o1(z) = - = pp(x) =0 THB. HCxecUNFHV) D oi1(z) = = pu(x) =0 &
F1E B(F(2)) = (01(2),- - on(x)) = 0 = () WD f(z) = q PEENBFD, x € -1 (q) THB. BLE
Mo o ODEFRBE UN fFHV) KHIBLEZE®RD o TRLT, M ORFEEZESR (UN YY), ) 2E2HIZ
A o nUn 1 (V) ={z e Un (V) |pi(z) = pa(z) = - = pu(a) = 0} BID LD, f~H(g) & M D
n —m RICER T AT H 5. O

WJ 8.4 f :S" > R % f(xl,l'g, .. .,$n+1) = Tp+1 Ti@% WIJ 2.12 @%Fﬁ@ %% (Un,Qpn), (US,QDS) ) (R, ZdR)
KT % f ORFEERR fop,', fop;': R" - RZZhZh

(oo gy oy) = V2T A =L 2
T o R R iyt tu+l
vitys+-Fya—1 2

1+

(f © @;1)(?/1?2/27 s ;yn) =

RN R yitys oo+ yR 4l
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. I(fopnt) 4y; I(fopst) 4y, .
ThHzeuN%. #Hic n/ _ , s ) Ehe,
A i yi Wi+ys+--+y2+1)? Ay Byt y2 )2
[ DEEFRAE s=¢,'(0) En=p;1(0) THD, f OFMHEIZ 1 £ -1 TH 3.

Hles5 f:R' - R % flz,y,z,w) = (® —y? + 22 —w?, 20wy + 2w), 2> + y*> + 22 + w?) TEDS. f D
(z,y, 2z, w) WCBFBWAEIRDE 5121 5.
—2y 2z 2w
(z,y,z,w) 2z
2w
z 0 2 O
[z y,z,w) ZITIKBELTEARZE ST |0 v 0 w| &b, 20178z A L. f(z,y,z,w) =(0,0,1)
y T ow =z
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% A€ Myn(R)— U Fie(My (R k) x U) DIFET S, 2O AHLT ¢ (x) = f(x) + A DFEED n K D/
WEEICRZRS J: Dfot xeUMPFETIE A=7¢(x)— f'(z) = Fi(d'(x),x) € Ffy(Mp, o (R; k) xU) £72 D,
ADRBVHEFETS. BT ¢ () DRI ITRTD zc U ML TniZZ2. O

EE 106 U % R" OB%ES, f:U - R™ 2 C? 5B 32. FED > 0L TAE M, ,(R) £ be R"
T, Al < & [|blloc <€ 22 g(z) = f(z) + Az + b TEHREINEEE g: U — R™ PFSEEANECH DD
FIET 5.

S 0 o< m RSIEMES20 25 f(U) OHEZ07EDE, A=0 ¥ LT, Bl g OBk s%z0ESK be R
T bl < & RiMTTODEERZIEDTES. n=m &L, B Fiy: My n(R; k) x U — My o(R) x R™ %
Fu@,z) = (Q— f'(=), —f(=) — (Q — f'(z))x) TEDIUZ, Wi 10.4 25 F, OERBUE k(m +n — k) +n JT
DERRT, F, 13 C EBRTH 5.
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HUZ k< m 251 Fy OEBRBOXICIE (m—1)(m+n—(m—1))+n=mn+m—1LFT, My, ,(R; k) xU &
mn+1) KTEF D HREE22 XD Fo(Myyn(R: k) xU) 1& Myn(R) x R™ (2B WTHIED 01272 5. H0C #8813

m—1 m—1
28 U Fo(Mupn(Ri k) xU) OHES 0 THS. FEES.9 55 Mypa(R) x R™ — U Fo(Mpn(R;k) x U) O
k=0 k=0

12 (0,0) BEENZ7D, ||Allso < &, [|blloe < & BHi72F (A,b) € Myn(R) x R™ — ijlpk(Mm,n(R;k) x U)
BHd. ZDAbIMNL g(x)=f(x)+ Az +b=0 2D ¢ (x) = f'(x)+ A @F&ﬁiﬁw‘ﬁoi D/NSWE k12725
reU MFETBLETS. COLE Fiu(d (x),x) = (A4,b) L o>T, £ Fy(Myn(R; k) x U) ICBT 572
D, (A,b) DEVHFEFET 5. #IT ¢ (x) OREEIT g(x) =0 2T IRTO 2 e U LT mITR5. O

EFE 107 X 284, (V,d) 2HEEHL T2, BB f. X Y L EOEBEHECE 2B 6: X - RIZHL, &
Bg: X >V DEHE TIRTDze X ITHLTA(f(z),g9(x) <d(z)) ZMizTeE g% f OS-GBS,

ROFEHZ NIDAAEH) IR TWS. DR Tr 2 2 L FOBEEELIEE o 2T 5.

T 108 M Zu[HEEZL D n It C" WERK, f: M — R™ % C" 5, 6 : M — R ZEPDRICIEDFEH
THEEBEIEMY T3, m = 2 BoIE [ O SEMTHBIEDAR g: M — R™ BEETS. 5L M 05 5HE
A N OFRET f OBEED n 013, g 135 Te e N 2013 g(v) = f(z)) 2T LRI N TES.

SRR f ORI n TH 2 M DERK»72E8% U L3, MET.6H55 U OFKEIZ U ONETH 570,
Uld M OB#EETHS. N OFHT f OBEDS n 251 NCU 2o (UM~ N)d M OBWETH 3. &
B8 X0 M OEEELEFER {(Us, hi)bier TROFMEZ TS D DODTFHET 5.

(i) I BAEEET (U)ier & (UM — N) ORFFEREMITH 5.

(i) % i € T LT hi(U;) = C™(3).

(i53) Wi = b1 (C™(1)) £ BL e, (Wi)ier & M OBIHETH 5.
I BRHEBITR 270 [ ZBBRKROEE Z b L, FEEEZMNIBERZ22eTiS0 26130, cU,i21 %561
UyCM—-NTHaeLTEW. KicZ LT W, =hY(C"(1) C b} (C*3)) =U; THDH (Us)icz 135
AR S (Wi)icz RFARTD 5. €oT Ny = U W,; EBFEHEI1I1CED N, BHEATHS. &

i<k
BIZiS0BRBEW, CU CUENPS NgCU TH?. fo=f tBE, RN O WEHR f1: M — R D
EFEINT N, = Uij DERT fro1 OBBE R TH2LT5. BMER fr10h,': C"(3) - R™ %% %,
j <
m x n 175 A &CiTJLLJ/’C Fy:C"(3) = R™ % Fa(x) = (fs_10h ) (z) + p(x)Ax TEHTS. 2T ldn XK
TEHIRZ R, o R — R 0.10 TER LB TH 2. $72 A BRIZEED S.

Vi = h; H(C™(2)), K = h(Ng—1 N V) EBIFE, WWEORED? S K OFET fr_1o0h, ' OBKEn TH
%. M 5.6 XD Fy(x) = (fro10hy D) (z) + Az (x) + p(x)A D5, iR G : K x My n(R) = Mo (R) %
G(z,A) = Fy(z) TEDIZE, G ZE#HTHSB. G I2E3 K x {O} DIFE M, ,(R) DHEFEE My n(R;n) I
BEN, K Eay o b, My, ,(R;n) E@#E 103 K> THESEDLOME .12 XD ¢ >0 THRH

fx € K 202 ||Alloo < ek %2513 G(z, A) € My (R;n)J
BT DONDB. a8y NREHE V= h N (C"(2) BT B 6 ORMEER & 5. EFL10.5 25,
A€My a(R) % fi(x) = (fimioh,)(x) + Az TEHBRINZEH fr : C"(3) — R™ MEIDRARIIARD, »D
| Alloe <mincy, 352—’;”} BRD DL SIRRZ LD TES. 22T fr: M — R™ #RTEDS.
fe—1(x) + p(hg(x))Ahg(x) x € Uy
fu(w) = { —
fr—1(x) reM-V,

WE1025 2 € Uy — Vi %51F o(hi(2)) =0 225, LD f ® Uy CBIZEHFRE M~V B 3ER

WBEETIHESDIHS Uy — Vi T LTW3R®, fr, 3CT" HERTHZ. k21 DeEU, CcM—-N &b
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NCM-Uy T, a g Up RO fu(a) = frr(2) Zhb z€ N BB fu(e) = foi(z) THE.

|Alloo <cx &b 2 € Ny 1NV = h,:l(K) BoEx ICBI3 fr, ORI n THD, 2 € Ny — Vi 2513 fi
DEFEDS fi(r) = frr(2) EDBOEES ¢ 0BT fr OFBIE n TH2. BIC Np_y DBIECBITS f ©
B n T, fr : O"(3) = R™ PRDIAAICR D LI A BRAZZ LS, W), OFHRICBIT S fir, DB n
TH5. HEoT Ny = Ny UW, DEIICBIT S [, ORI n TH 3.

|A]|oo < 35% BT EDICABRBAEDT, 2eC™(3) ROIZHES.14 XD || Azl|o < nllA]lcol|z/|os < ;i,j

BN 072, 0 < o(he(z) S1 & fo DEEDS fi & frg O ;ik-vﬂum%.

g: M — R™ % g(x) = klirr;ofk(x) TERTD. (U)icz ERFEREDLS, & pe M LT p OBIH; Z
YHRK LT 2 IR ZNU;, =0) 2T ONEETS. B i I BBE ZCM—U c M~V; T
Y, fr ¥ foo1 @M -V OHEZTE—BHL TS, 2 Z 22021 %51F g(x) = fi(z) TH3. {t-T
gEC" REBTHD, (Wy)icz 2’ M OFIETHZZh 5, M DITNTDOHT g DFERIEn THZ. X5
fo=fot(fr—fo)+ +(fo—foo) B f=fo® (%+i+m+2ik)5-3&w575)6 g f O SSERTHD,

922
x €N %olX fr(x) = fro1(z) 72205 g(z) = f(x) TH 5. O

11 B&HIAHEE

B 2ifEZEM (X, 0) OREET Y 2 (X,0) OF7ZEM L5 {ONY |0 € B} XY OEELED»S (X,0) 257]
BEZ TR, ZOEROEHN b EEE O/, ZHEK M 5 R" ~NOEDAADPFEETIUL, M 7.16 &
A THIE 113 12k > T M IZAEEEZ DD, 207k, LIRS 2K ERZ2 3O RET 2. 2O
B, HEDIC TEKRER) ZREEZRNT 27200 T, TREESTDH 2 BESEHERE DD X 5 R AR A 14
BH 1.6 LREEE THIE 113 12k -> TAIEEER D Z L AVRENS.

BEL1LL rZ 2L ERIT oL, M Zn Rt C" MEBRRIK, f: M — R™ 213DIAA, 6 : M — R =&
MORICEDEHTHI2BEMETE. m>2n 2oE f O AMUTHLZHEFDIEDIAAL g: M — R™ DPEET 5.
L M ODHHHEE N ZE80HEE U OLT f PHEFERLIE, LD g 3&MH Toe N 2o g(x) = f(z)) %
72T EDIGERZ N TES.

SEBR A0 7.6 705 M O (O;),c) T, f 0% O; ~OHIEAMDARICE b OHFEL, (U, M—N) b M ®

(i) (Ui)iez & (0;NU,0;N (M — N))jc; ORFTERZMNITH 5.
(i17) Wy = b 1 (C™(1)) £ B E, (Wi)iez & M OBIHETH 5.

ZililT b OMMEET 5. EH 10.8 DA L FRIC {(Us, hi)}iez DBESZMNIELTi<0 AU, CU,i>1
BROWBU;CM~-NTHB2L,V,=h 1 (C"(2) £BL. ¢: R" - R ZHi#9.10 TEHR LB LT
p(hi(z)) zelU;
pi(r) = {

0 xz & U
WEoTH ¢ M - RZEDZE 0 3 C" BB TH 3. fo=f LBZ, RMINCIZDIAS fr_1: M — R™
DEHFRINZL LT b, € R™ LT fr & fulx) = fo1(x) + or(z)by TEFRLT, LLRT b, € R™ ZED 3.
be R" ITHLT Fy: C™(3) = R™ % Fy(x) = (frm1 0 by, )(z) + o(x)b TEHET 5. K =hy(Vy) LBE, &
x € KIZBF3 Fy OB n1lh2 X512, W HTD ||bllee PVNEWV b ZENZZEERT. REIOFK T K
BIFS fro1oh, ! OBEBEn THB. Fj(x) = (fr_10h, ) (z) + ¢ ()b B2 5B/ G : K x R™ — My, ,.(R)
% G(z,b) = Fj(x) TEDIUL G IIEFHTHS. G 12k K x {0} DFIE M, .(R) DBES M, .(R;n) IZ&
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FN, K 33282 FESSHME 12 XD ¢ >0 TRIF (@€ K 20 ||bllso < i %513 G(,b) € My, n(R;n)]

il TbONB 5. HoT ||blle < cr BHIE fi RIZDAALTHS. 2282 M RS2 Vi 1B % § O/
% e, 2358, ||ble < 2—2 BolE fr & fro1 D %—J&U'CZ'D%. D = {(z,y) € M x M| pr(z) # ox(y)} &
BLY, o OEGMEN2D DIE M x M OBEEZE25 D & 2n KITEHEIE M x M OBDZRIETH 5. 5%

®:D— R™ % ®(a,y) = i@ = Hel) g 0o or B2 m s M 2, M 8.22 kD
or(x) — pr(y)

O(D) DR 0 TH 5. KU [bllow < mln{ck, } 1o by & B(D) HMiTT by € R™ ZHERT LHTE D,
COYE fi(2) = fily) & fior(@) — fii(y) = —(pu@) — or(y)br LRETBY, B L pu(e) # puly) B5IE
(,y) €D THD, P(x,y) =by £7RoT b, € P(D) EFETZ. HUT fr(x) = fuly) BHE Tf_1(z) = frio1(y)
D pp(z) = pr(y)) THDH, HHD LD,

g:M = R" % g(z) = lim fi(o) CERT 3. (U)iez SRFTHREDS, & pe M ISHLT p OMIER Z &
BRI T H2I R ZNU; =01 2T 500FETS. i 21 251F

ZCM—-U=M-h7*(C"@3)cM—-h7'(C"(2)=M -V,

THY, fi ¥ foo & M=V, ODEFTE—BLTVWELD, 2 € Z 7D i 21 75%561% g(x) = fi(x) TH5. ftoT
g lE O WEMBTHY, M DFTRTDHT g DFEREIn THB. X6 fu=fo+(fi—fo)+ -+ (fr — fu_1) &
f=fHho (1 2%-1— i)(?—iﬁﬂ){ff?b)% gl fD-EMTHE. F/o k21 BOEEINCM-U, T,2¢ Uy
%513 fo(x) = fo_i(@) oS, e N 2513 fu(z) = fu_i(z) 27D, e N %513 g(z) = f(z) TH3.

BRI gz) = gly) o x £y KD v,y € M PEETHERELTFEERELS. L=20Tk2=1L
%61 g(xr) = fulz), g(y) = fuly) 27T dIOBHD, fi(z) = fily) %o TfHi(r) = fio(y) 22

or(®) = or(y)) 2o, INTD k21 EHLT Mfy_1(z) = fi1(y) 222 ¢r(x) = ¢r(y)) BRDILD. &I
(@) = folx) = foly) = fly) Ehb x,y € O; BT j € JFFELEV. (U)icz & (0))jer ODMDEDS
z,y €U; Bifi7ed i€ Z W FELRWV. —J7, TXTD k2 11T LT pp(z) = pr(y) BEDILDZ D5, L
T EW, %5 k21 DBNE Yy U 55 op(z) =1, op(y) =0 2R THFEMEL 5. FREC y € W), £725
k21 08HoThFEMEL 270, i, k<0 TacU,ycUs £B26DHH3H, Ui, U, CU Ehbd a,ycU

EoT, f OEFREE U CHIR LD DDHEHTH L L WSIREEFEIEL S, U g FHHTH 2. O
EE 112 (X,0) ZOitH%EM, A 2 X OHPHEEL TS cc X o c A {z} ZiliTL & 2 % A OHERN
ZL\5. X @,‘f—iﬁ” (-Tn)nEN b\-jﬁbf {1617.%‘2,..., } @Eﬁ)ﬁ% (xn)neN @Eﬁ)ﬁtlﬂﬁ

E&E 113 (X,0) 2itHZzEM, (Y, d) ZHERe 75 5% f: X - Y OMRES L(f) ZRTED 5.
L(f)={peY |EHEAL RV X DEI (24)nen Tp = nh—>néo f(2n) 22 DDODIET 5.}

B 114 (X,0) 2AifHZEM, (Y, d) 2R, f - X - Y 255835, f(X) DY OEATH 2729
KW L(f) C f(X) THDZeBREFTHTH .

B f(X) DY OMEETHLLL, y € L(f) BOBEBNE DLW X D15 (zn)neny Ty = lim f(zn)
YRZBOBDB. (f(vn))nen FHEE F(X) OBINEDORMAY T GE 417 25 y € f(X) TH3. fE>T
L(f)C f(X) Th 3.

WIS L(f) C f(X) E LTHEBD y € f(X) Z iU, BT @ 41925 f(X) D83 (yn)nen Ty = nh_{r;oyn

LR2bDBD L. y, € f(X) &V y, = f(zn) 2T X ORF (20)nen DD 5. (2n)nen DRBRDPFET
NEZ OEERIIERT 25D (20,)ien DD 272D, x = hm T, EBTIX f(x) = li)m flzn,) = le Yn, =Y
o ye f(X) &b, f(X) = f(X) BEDILORD, f(X )&iY@Eﬁ%Aféé. O

fiRE 115 (X, 0) ZhitHZER, (Y, d) ZiEREZEME, f X - Y 2E@ikBlgte 32, f 25 f(X) NORMHEEELTDH 3
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723, LN F(X) =0 TH3Z L HBEFHTH 5.

S A f(X) ~NORMERTHZ L L, ()N F(X) £ 0 e ET3. ye LN LX) Roidy = fz) &
2w X LHRHAEDLBY X 0T (z))wen Ty = lim f(z,) LBR2bOHDE. [ 7 LEE S AHGHE
X — f(X) OMEGE 1 f(X) = X eFhuda = fl(y) = f*l(nli_{réo f(;vn)> = Tim £ (f(wn)) = lim w,
L 755T, (2n)nen PEREE DRV L EFET 2. 802 L(F) N f(X) =0 TH3.

LHNFX) =0 BELT, f71: f(X) = X # f(p) € f(X) THETRVETE, p e X ORIEE
V T, EEOERM n CH LT U Ba(f(p): 1) N A(X)) ¢ V RilikT b OB B0, FEARK 0 ISHLT
2n € X =V T d(f(xn), f(p)) < % BBETSONBE. COLE lm f(z) = f(p) € [(X) Db, (D

5 nl;r& flxn) € L(f) &£, (zp)neny BEERZ DD, ZOEEAT ¢ 2 L, ¢ KWIKHT 2835 % (z0,)ien &
THUE f(p) = _lim flan,) = f(nlirrgof(wn)) = flq) &Ry, fIEHERFEDLS p=q %2185. =77, F i ITXHLT
Tn, €EX =V DS, (z,)ien & p KIPERLBRWOTFEIET 5. O

A 116 M Zn XL Cm RZHkAe o2&, C" B f M - RTL(f) =0 £ R2bDDBFET 5.

SEER EREO.8 kD M DEEEER {(Ui, h)tier TROZKUERZTHOMBGELET 5.
(i) T WEHEEET (U)ier BRATERR M OFBEETH 5.
(i1) % i € T H LT h(U;) = C™(3).
(iii) W; = b1 (C™(1)) £ B &, (Wi)ier & M OBIHETH 5.
I 3EEESEEPS I =N 2RELTEV. /2,0 R" - REREII0 TERL-BEHY L, o, : M - R %
e(hi(z)) zeU;
pi(z) = {
0 ¢ U
TEDBE @ Z O METH 2. (U)ier \ZRFTERZEDL L% pe M OBBERE O T, ¢i(z) 20 2% €0 D
FIET 2 ie N IFAREL»ZVZEICERTS. WoT f: M > R % f(x) = zl:vupl(x) TEDIUR, f 13 CT
W TH 2. (z)neny EEBERAZ RV M Ol TR, & W, 12 wwﬁ 7 HRAE T EH 1.4 12 &
Dax, eEW; 722 ne NIZERBETHZ. o THEMEN IKHMLT 2, W UWoU---UW,, 4% ie N
DEEL, 2OLE j>m &l j LT o, e W, 2D, flo;) 2 joj(z) =7 >m B ID. fifoTH
B (f(2n))nen WERTIRZWZD, IRLZEWV. #12 L(f) =0 TH 5. 0

FH 11.7 (Whiteny OMEDAAEMR) r 2 2 LOBHE2 T o L, M 2 n KL C" MEBHEKTZ2 &, M »
5 R>TL AQMHDIAART, M 0§25 R*" OFMESICR 3 b DNEET 5.

SEEA f: M — R 2 11.6 TEDE O HfBKE L, 5% n: R — R*"" % n(z) = (z,0,...,0) € R*""' T&E
D5, F726: M — R ZEIDORIC 1 TH2EHEEKE 35, & 108 o8 E M/ no f: M — R @ 4-
WREITH 21EDRA g: M — R™ T EEL, fE 111 25 g D g-iﬂu“ﬁﬂé%%%@@&)ﬂ& h:M— R
BT S. pe Lh) H3EEAZD R M OFF (xy)neny Tp = nlgn;o hMzy) ER2bD0H 5. HUI
R @5 (h(xn))nen EEREDRS R>0 T, $RTD ne N IZHLT ||h(z,)| SR 2HETLOND 5.
—77 (f(@n))nen BERTERVED R O3 (no f)(zn))nen DERTIERW. ST hidnof ® 6k
WD, FED ne N IZHLUT (o f)(z,) —h(z,)| £ 1 HBHDIIOED, =ARERL2S
[(mo f)(@n)ll = [l(no f)(zn) = h(xn) + hzn)|| = [[(no f)(@n) — h@n)| + [[R(zn)[ S 1+ R

PFLERT (o f)(@n))nen DERTIEIBRVILEFETS. EoT Lh) =0 2056, MiE 11.5 25 h 1ZHDA
ATHE 11425 h 0B R OBEAETH 3. O
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