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1 OUouogo.
1.1 Oooogd.

goboo,bbbodgobbogobbougbbboobboboobbooobboo
oooboboboo. oo, bbb ROCOOODI1O0D0O000O0DOOOODOODOOO-00DO0
gbobboodgobbobooobn.

00 1.1 a,b0a<b000000, {z,}2, 0000000 n0000 2, € [a,b00
00000.0000, {z,}2,0000 {y,}°2,000 a€la,b)0000 «00000,
{y,}2,0 00000 (000000-000000000000).

gbbouodgobbuooooboboodgooboo.

00 1.2 DCcR20000, (a,b) e DOD, f(r,y)0 DOOODOODO C'0000D0
00, f(a,b) =0, f,(a,b) #0000000000. 0000, q b0000 U, VOOO
Uooooo0o000g(x)0,0000000000000000(0OO00O0O).

(i) UxV CD.

(i) zeUOOO0y=gx)eV.

(iii) (z,9) eUxVOOOD,y=g(x) 000000, flr,y)=000000000.
(

. L dg
w)gDODDDD,DDDE—DDDDDDDDDD
ua

dg __ fo(z,9(2))
ix = e@) (1.1)

g0 fO0D0D0000 (e,)0000000000ODOO.

00. f,(e,b)>00000000. fOC'OD0DO00,000 6,6 >00000
O, {(x,y) € R*; |z —a|] < do,ly—0] <&} C D, 00, |x—a|l <dy ly—>bl <60
00, f,(z,y) >0000. |z—a| < 6002000000,y000 fO(y) = f(z,y)
Do0o00O@b-46,b+6)|0000000000. OO0, f9000000000000,
fO0b—06) = fla,b—6) < f D) = f(a,b) =0 < fO(b+6,) = fla,b+6)00000.
fO0C'000000000000000,0<d0,<6,0000 6,0, |z—a|l<d6,000,
flz,b—6,) <000 f(z,b+6,)>0000000000000. 0000, |v—al <4
D0000 20000, y000 0000 p-46,b+46]00000000000
oood, ly—b <600 f@(y) = flxe,y) =0000000y00000O. OO0,
U={zeR;|lx—a|<d},V={yeR;|ly—0b<6}00,ze00000,00000
yOgx)00000D0.000,0000000 ()G 00000,



(v)0ODODOOO000,00¢00000000000. 000000, 2 €000,
{z,}2, 000000070000, e U000 2000000000000, 00
{yn}o2, = {g(z)}2, 0 yo = g(z) 0000000000000.00,000000n
0000,y =g(z,) €eVOO |y, —b<&000.000,000000-000000
00000000, {y,}2, 0000 {y,}°,000 |y,—b| <6, 0000400000,
{y}e, 0y, 00000. {y)2,0 {y),000000000,000000 .00
00y, =y,0000000000000 {k},00000.000,000.000
Oa =, 0000, {z. )2, 0z}, 0000000. {z,}>, 020000000,
{#'},02,00000.000,D000 {(«,,y.,)}>>,0 DOO (z,y,)00000. f
000000, f(ze,y) = lim f(«,¢,)=0000. 2, U00000, f(zg,b—06,) <0
0o f(xo,b+61)>0DDnDH.OODDD,y(’)eVDDD.f(xo,y(’)):ODD (o, yp) €U X V
00000,y =g(w) =y 000000000.000, 00 {y.}°2, = {g(z,)}>>, O
yo=g(z))000000000000.000,¢000000.

00000000 ((v)000. 00 (z,y)eUxVOO0O f,(z,y)>00000000
000000, (v)000000000.00,2eU00,y=g(x)eVO00.zeU
000y=g(z)00,00010,1]0000 0000000,

Sp(t) :f(xo_"t(x_xo):yO"'t(y_yO)): te [07 1]'

ood,.0cCc'0O000,

@' (t) = faolwo +t(x — 20), Y0 + t(y — y0))(x — z0)
+ fy(zo +t(x — 20), 90 + t(y — 40)) (¥ — %0), t€[0,1].

0(0) = fzo,y0) =0, p(1) = f(z,y) =000000,0000000,0<6<1000
0600000, @ =0000.000,

0= folzo+0(x —20), 90 + 0(y — y0))(x — 20)
+ fy(zo + 0(z — 20), 90 + 0(y — %0)) (¥ — Yo)-

000,242,000,
y—vo _ Jelzo+6(z —x0) 50+ 60(y — %))

w—xo  fy(wo+0(x —w0), 90 + 0(y — o))
x02000000,¢900000000y=9g(x)0y=9g(x)O0O0O0O0.0<60<10

0000, (zo+0(x — o), (yo+ 0(y —y)) O (z0,90) 00 00. OOO,

d_g Y=Y _fx(l“o,yo) _ _fx(xo,g(l“o))
dx (xo) B wlggo T — Zo B fy(flf’o:yo) B fy(fl?()ag(fl?o))'

1, €eU000D000,(1.1)0000200000000000,¢0Cc'0000. 00
0000, f,(a,b)<0000000000000. m
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1.2 0OOoOd.

gobob,0obbbbbbbobddgooooobbobob. bo,bbbbboodgd
gbobg20000000a400.

00 1.3 5000, f:58—RO0OD0D0O0000,000000.0000,5000
0f:5—ROODO000000000.0000,000{f},050 00000
0000,0002€S0000,000 {f,(x)},0 f(x)0000000000.

00 1.4 S000, f:S—ROOD0D0O0O000,000000.0000,5000
0f,:S—ROODO0O0000O0O0O0O.O0000,000{f,},050 00000
0000,000000¢e>00000,000n,00000,n>n002zeS5000
|fu(z) — f(z)] <c0D0000000ODO.

SOoOooooo{f.)t>,080 f00000OO00O,SOO00000OO.00OO0,000
{fu}>>, 0 SO fO0O0O00OOODODO,SO0000ODODOOOODOO.

gobboogoobobobooogb,bodooobobobooooooooa. bod
ooOOo,RrOb0ooboobobboobboboooboooboon.

00 1.5 mO0000,DCcR"O00000O00000,0000000000, f, :
D—ROODOOOOOO. 0000,000 {f,}>,0D0f:D-—ROOOOO
0ooo0, f00000000.

00. {f,}>,0 D0 f000000000,000000e>00000,000 ng
00000,0002z€pP0000,000000

fulw) = fl@)] < <. (1:2)

O00,eeDO0000O0OOOO. 000,00060>000000,zeD00 |z—al<d
gboo,000boo.

[Fa(@) = fao(@)] < . (1.3)

(1.2),(1.3)00,2€D,|r—a| <600 20000,000000

[f (@) = fla)l = |(f(2) = fro(2)) + (fao () = fro(a)) + (o (a) — f(a))]
< |f(‘r) - fno(‘r)| + |fn0('r) - fno(a)| + Ifno(a) - f(a)l

<E B E
s+ts+5=¢
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OO0, f0e00D000D0.ceDOOODOOOO, fODOOOOO0O. m
gogb,0o0bbbbbbbbddoouooob. oo, obobobobbobbboodgd
goo.

00 1.6 {¢,}°°,0000000. 0000, {e,}>>,00000000000,0000
O00e>00000,000n700000,mn>n000,00000000000.

|y, — an,| < e. (1.4)

gobbboogooboboooobb. bobbooouobobobooogoo,bod
gooboogo.

00 1.7 000 {e,}>,000000000000. 0000,0000«cRO000
0, {a,}>, 000000 (0000000).

goboboodgg,bogggbboogogubbooooon.

o018 sooooo,o0oonnbOdbOdg, f, : S—ROOOODOOOOO. ODODO
0,000 {f},00000000000,000000e>00000,000mn,0
oood,sgodbodb0zeSO0O0mn>n 00000000 mp0000,0000
goo.

Ifm(x)_fn(x)|<6' (15>
0oodoooooooo, oo ooooooooooooon.

00 1.9 SO0000,{f},0S00000000ODO, 0000000000 OO0
O00.0000,sS0000 f:S—ROOOOO,{f.},0f0000000.

00. »eSO0000,00000000000000,000 {f,(z)}, 000000
000.000,00a eROO00O0, {fu(x)}>,0e,00000.000,f:5—R
0 flz)=a,(x€S)0000,{f}>,050 0000000000000, m

00 1.10 SO0O0O,{f.}c,00000000,0000000000O0O00. 0000,
soOooo f: S—ROOOOO,000{f}2,0S0 fOo0O000ODO.

O0. O00000D0O000,000n00000,0002eS5000 m,n>ne0d
gobibmeddn00O,0ggoon.

|[fn(2) = fm(z)] <e.



000,001900,80000000f:5—RO0O0O00,0002€50000
lim f,(z)=f(x)00000,000000

) = J@) = T [fue) = fulo)] <

000000000 e>00000000000,000 {f,},080 f00oOoOO
gbbbodd. m
gbobobuoogbb,oooobbooogn.

00 1.11 »O0000, D c R"O00000000000, {f,}>2, 00000000
00000000000, 0000000000000. 0000, 000000 f :
D—ROODOOO,{f)>,0D0 fO0000000.

O00. 00 t1o000,00000 {f,}, 0 DO0O0O0ODOOOOO f:D—ROO
oooob.oobo,0b 11500, f0D0O0O0OODO0ODOO. m
gobooo,gbbbodgogbobuooobboogon.

00 1.12 5000, {f}°,0000000000. 0000, 00 f,00n0 (n
DOo00)00000000000000, Y f000. 00, 000.0000,

n=1

> fi=f+-+f£00n000000. 0000000000 SO00000, OO
j=1

oo, oouoogouood anDDDDD,DDDDDDDDD.
n=1
00 sOoopooooo f: S—ROOOO,SO0000000,0000 f(x)OO
00 |f(z))000000 |f|00000000.

[fI(z) = |f(2)l, €S (1.6)

00 113 S000, {f,}2,0000000000.0000,00000) £000

n=1

gbobbuoogogo,oboboo Z|fn|D SOooooooooooon.

n=1

gob,dgdobboooooboboogoan.

00 1.14 {a,}32,0000000. 0000,00 ) @00000,00,00 ) |a

n=1 n=1

DDDDDDDD,DDE:%DDDDD.

n=1



00. 000000n0000,8, =Y aty=» |a000. 000,00 {t,}32,
k=1 k=1
00000000,00000000. 000, {}°,000000000. 00,00

O000e>00000,000n00000,nn<m<n000,000000.
Ity — to| =ty — tm < .
goo,ooooon.
|$n = Sm| = |ama1 + -+ an] <|amer| +- -+ an] =t —tm <e.

000,00 {s,}>,000000000,0000000000000. 000,00
> @, 000000000000, m

n=1

OOo0O0O00D0D0D00000000. 00,00 ZanDDDDDD,Z\anyDDDD
n=1 n=1

gobooog.
gbbouooobbooooobobobog,obboooooboboag.

00 1.15 {a,}2, 0000, {b,}2,000000000.0000, {b,}°2, 0 {a,}2,
000000000,000000.0000 |a,]<b6,0000000000.

00 1.16 {a,}°, 0000, {b,}>, 00000000, {b,}2,0 {a,}2, 00000
O000OD. 0000, 00 anDDDDDD,DD ZanDDDDDDD.

n=1 n=1

0. 0000000000 |a, <b,00000,000000.
Sfad £ 30
k=1 k=1

{b.}o=, 000000000, ) $0000000,00000 M >000000,00
n=1

gbobb-0000,000000.

gboo,000boo.



n

000,000n0000,6,=) |e/000.000,00000 {,}52,00000

k=1
DDD goboboobbn000D ¢, <MDDDDD oo0,00 {2, 00000.

Zak| (nO0D000)00000,00000 Zwmmmmmmmmmmmmm

k= n=1
DDI

gobuoggobuoggboboodgbboogg,boobbooonoboooboboa
gobobogoooo.

00 117 SO00, {f,}3,0 S00000000000.0000,00000 ) f,

n=1
0 S0000000000000,)) f0S0000000.

n=1

O0. 000000.0000,g,=» |f/000.00000) f,000000
k=1 n=1

ooooog,sboobogdb g : S—ROOODODO,000000e>000000,
OO00n 00000, 000mO00O0,m>2n000,5S000000zeS0O00
g,booggo.

lgm(2) — g(z)| < €.

O000,S000000zeSO0000000 {g.(x)}2,000000000000,0
000000000 gu(z) <g(x)00000.000,n<m<n00000 m,n0
O00,000zeSO0O0O0O,000000.

|gm () = gn ()| = gn(2) — gm(7) < 9(2) = g () = |gm(2) — g(2)] < e

000,000000n0000,h,=)» f000.000,n0<m<n000000
k=1
D0000zeSOOO0O,000000.

(A () = B ()] = | frng1 (@) + - + fu(@)]
< fmpr(@)| + -+ [fu(@)] = gn(2) — gm(z) <.

ooog,sobogbobxeSOO0OO, DDDDDDan )yooooooooo,

0o 1.14DDDDDD%€]RDDDDD.DD,DD{hn(.r)};f:lDaxDDDDD.DD
00,S0000h:S—ROAz) =a,(xeS)0000,n<mO00000000
D00zeSOOOO,000000.

|hm(z) — h(2z)| = lim |hy,(z) — hy(2)] < e.

n—oo -



000,000 {h,}2, 0 S0A0000000. 000,00 f0S804,0000
n=1

gbbbuoodoobi. m
gbbouoogobbooodobbbboooo,buoooobbbaoon.

00 118 mDOO0, DCR™ODDODDODD, {fu}, 0pO0DO00000D
ooa DDDDDanDDDDDDDDDDDDDDD 0000 DDDDDan

n=1

DDDDDDDDDf D—ROOODOOOO.

00. 0011700,Dp0000000 f: D—ROOOD,00 ) f,0D0 f

n=1
O0o00O0O0O0.0o0o00,00 1500, f000000000O00O,0000000. m
doooooooooooooonooooooooo,otdoooooooood
gooog.

00 1.19 SO00000O, {fn}m,IDSDDDDDDDDDDD 0000,00000
{M, )2 DDDDDDDDZM DDDDDDanDDDDDDDDD ooooo

00005000000 xeSDDDD,yfn(x)lgMnDDDDDDDDDD.

00 1.20 SO00, {f,},0S0000000000, {M,}>>,000000000.
0000,00 ) M,0000,0000000) f0000000000,0000

n=1 n=1

0) f.0S00000/f:S—ROODOODOO.

n=1
0o0. DDDDDDnDDDD,Ln:ZMkDDD. 000,00 {L,}>2, 0000
k=1

0O000,00) M,0000000,00{L,}32,000000000. 000,00
n=1

godbDe>00000,000n00000,nn<m<nUi0ddddmn0ddn,
gobooog.

|L,, — Ly| < e.

000,000000.0000,9,=) |f/000.000,n<m<n00000
k=1
mnO0002zeSO0000,000000.

|9 () = gn(@)] = gn(@) = g (@) = [frnrr (@) + - - - + | fu(@)]
< Moy + -+ My = Ly — Ly = | Ly — Ly| <e.
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0000,S0000002€S80000,0000,00) f(x)000000000,

n=1
g(z)=) |fu(x)|000. D000, 000000mO002€ S0000,0000
n=1

go.

9(%) = gm(w) = lim (g, (z) — gm(7)) <e.

n

000,000 {g.}3, 0 S0¢0000000.000,00000 ) f£0S000
n=1

gobbuooogoboodd. m

00 1.21 mOO000,DCcR™"O000000000, {f,)°,0 0000000000
000, {M,}2,000000000.0000,00) M,0000,0000000

n=1

 f0000000000,00000) f0D00000000f:D—ROO
— n=1

n=1
gooogad.
0O0. 0012000,00000 ) f0D00000000f:D—ROOOO

n=1
O00.0000,00 1500 fO00O000O0O0O. m
00ooooo, R (ODOo0O0)0D0000000O00O0O0O0O000O0O0O0. 000

DDDDDDD,RZDDDDDDDDDDDDDDDDDDD.
a1
a= : GRlDDDD,aDDDDDDDDDD||a||DDDDDDDD.

ay
lal| = \/a? + -+ a?. (1.7)

D0000000000000,RO000000,RO00000000000000
O.RO00O {a,},0ecROODOO0OOO, lim ||a,—a/|=000000000. O
O,R*"(mO000)000000000 DcRﬂ?EOEDDf:DHRlDDDD,xeD
DecDODODDOOO,00 fz)0beROODOOOOO,limfz)=b0000000
D.DD,fDaeDDDDDDDDD,1imf(x):f(a)DDSHDDDD.

a1
00 1.22/000000,e=| : | eROOD.
an

(1) 1<;<I0000000,0000, e <|e00000.
l

(2) llaf <> le;00D00.

J=1
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0. (1) 1< j<l0000000jO0D000,0000000.

2

gbobbuoooobbbooobb,ooooboo.
(2) DOooDOoOooooooog.

Z“ —Z‘C‘J’2<Z’a]’2+2 S Jajllaxl = (ji;cm)Q

1<5<k<l
goodooooobobbbooo, oo uooobnl. m

aﬁ’”

00 1.23 /000000,000.,0000,a,=| : |€eRO0O0.0000,00
a™
a1
{a,}°,0ae=| : | eRlODDODODOOO,1<;<!00000000,;0000,0
ap
0 {a{V}2,0 ¢;0000000000000.

00. 001.22(1)00,1<j<I0000000,0000,000000 000
0,0< [al" -4 <lla,—a| 0000000, lime,=a00000,1<,<1000
DDDDDjDDDD,DDDDDDDDDDD,JEEOME”)—CLA:ODDDDD.DDD,
lim o =;01<;<!00000000,;00000000.

n—oo

l

00,00 1.22(2)00,00000020000,0<|la,—a] <Y |a” —q00
j=1

000.000,1<;<I0000000;0000, lmd” =¢;000000000,

7’1—>OOJ
gooood.

l l
i 1 ol = 3 (Jim lo” — sf) =0
j=1 =1

000,00000000000, lim ||le,—a|=000000.000, lim a,=a0

O0. m

fi
00 1.24a mOOOO0,DCR™"0000O0000O0O0,f=]|:|:D—RORDO

f
o000 pOooobOoo0. ObobO, fOb0ob0bO0ObO,1<Lj<loboooogoo

O0,;0000 f;j00000000000000O.
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O00. eeDO0O0.0000,001.22(1)00,zeD0000,1<5<10000
gbobgyjo0ob,boogon.

|fi(z) = fi(a)] < |flw) = fa)]]

000,f000000,lLm|fz)—fle)|=000000,00000000000,1<
j<10000000,;0000,000000

lim [f5(2) — fy(a)| =

O00,ecpDO0O00O, ;,000000.000,000eeDDO00O0O0O0OOOOO,
1< ;<ig0ooooojooo0no, ;0p0o0o0o0o00.
00,00122(2)00,zeD0000,000000.

If(z) — fla)|| < Z |fi(a a)l.

Oo0,1<y<l00000000 0000, f000000000.000,0000
go.

l

}gnz £5() = f@)] = Z (1im 1 5(2) = f3(a)]) =
oo, doguoooooouooo,ooguooao.

lim [|f{z) — fla)|| = 0.

r—a

OO0, f0eeDODO0ODOODOOO. OOD0,0000cepDOoboboobon,
fODO0O0O0O0O0. m

RI(I0D000)00D00000000000,000000000000000000
goooggo.

00 1.25 S000,/(0000,f:5—ROROOOD0OD0O0000,000000n
0000, SO00ROO000000Yf, :S—ROO0D0D0O00O00O0O0O0. 0000,
000 {f,}>,0 S0 f000000000,0002€50000,00 {f,(z)}>,0
flz)0000000000.

f F
f=|: |00, 0000000000, f=| : |00000,001.2300,0

fl fln)
00xeSO0D000,00 {f,(x)},0 fz)00000000,1<;<(000000
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00, j0000,00 {f"@)}2,0 f(x)0000000000000. 000, 00
0{f)>,0S0000000000,1<,<!00000000,0000,000
{f},0S00000000DO00OODO.

00 1.26 S000,/0000,f:5—ROROOODOD0OO0000,000000n
0000, SO00ROO000000Yf, :S—ROO0D0D0O00O000OO0O0. 0000,
000 {f,}>2,0 S0 f000000000,000000e>00000,000 neO
0000,n>n002€S000,|f,(z)-fz))<eO0DDO0DOOOOOO.

h
00 1.27 SO0O0,!0000,f=]:|:9—RORODOODODODOOO,O000
fi
1
Ooo0.0000,f=| @ |:S—RODDOD0D0DO0OO0OOOD. 0000, 000
(n)
f

{f.},0 S0 f0ODDOODOOOOD,1<;<I00000000,0000,000
{f"}2,0 S0 ,000000000000000.

{f)=,0 S0 f0000000000.000,000000e>00000,
000nO00000,n>n0000x0000002e50000,000000,

£ (z) — flz)| <e.

000,00 1.22(1)00,1<4<I00000000j0000,n>n0000 n0O
OOob0dbzeSOO00OD0OODOOODO.

F7(@) = ()] < Ifa(x) — )| < e

00D0,1<;<!00000000,0000,000{f"}>, 080 £00000
oo.

00,1<j<I00000000,0000,000 {f"}2,080 ;000000
0000.000,000000e>00000,000n00000,1<;<!(000
00000 j0000,n>n0000r0000002zeS0000,000000.

£ () — fi(2)] <

000,00122(2)00,n>n 0000 n000000 xeSO0000000O00O00.

[
£, (x Z::f(" )‘<lz ‘.
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000,000 {£}°,0 S0 f0000000. m
R(I0000)0000000000000000000O0,00000000000
oooooo.

00 1.28m, /0000, D cR"O0OO0OO0O0OO0OOO, 000000 nO00O00O,
£ :D—ROROODD0D0ODD00O0O0.0000,000 {£,}°,0 D0 RO
000000 f: D—ROODODODO0OOOOO, f00000000.
i £
0. f=|:|oo,0ooooowoooof,=| @ |ooo.ooDo,001.27

fl fl(n)
DD,1§jgzDDDDDDDDjDDDD,DDD{fj(”)};';lm SO f;,000000

0.00,0000000.,0000,f00000000,001.2400,1<;<100

0o0DO000 0000, 000000, 000,00 1500 £,00000000.

000,00001.2400,f000000. =
000,R(0000)00000000000000000000000000.

00 1.29 S000,!0000,{f,)},0RO0000000000. 0000,00
£,00n20 (rD000)00000000000000, Y £000.00,000n

n=1

oo, =f+---+f00n000oadn.
k 1 n

RI(I0000)000000000000O00O0O00O00OO00OO0O,0000000
gboobboogooo.

00 1.30 SO0O0,/0000, {f,}, 0 RO0D0D0O0000O00, 0000000,
on(z) = |f,(x)| (x€ S)000.0000,00000) f£0S000000000

n=1
O0D0,00000 Z%D sSO0O0000O0oOooooon.
n=1

00 1.31 $000,10000 {f}fj’lﬂRlDDDDDDDDDDD 0000, 00
ooo ZfDSDDDDDDDDDDDDD ZfDSDDDDDDD

n=1 n=1

1
O0. Oooooo 0000, f, = : Oo00.000,00122(1)00,1<

(n)
fi
j<l00000000;000D00D0zeSOO0OO,00000DO.

RGIETAGI
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n

0000000000, ¢u(x) = If,(@)](z € S) 00, gula) =Y _¢r(z) (z€S)00
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