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A Gwel M BMAaAE Ext Lol o Hif g i SR
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H—E

¥l LR EFRE

n-akl FrZ el M WEEY 2 E B(x, 1, - - -, n)EY £LHez (Y
714 x+ WE (real number)), 54
(X, 25, -, )+ (Wuver 0 ¥ = @4y, Lty o Ttbw)
27Z+e} F (scalar procuct)
a(z, z,, « - -, x) = (ax,, azr, - - - az)
Ay (inner procuct)
(x, x2 0 )W ¥ - L WEDHALELE - - 0+ T
ol EF=l2, tlAlz} ket Foll osted ¥ e]F 7} (vector space) (R -+H 4)0]
=], HEARE (standard basis)
e=(1,00 -, 0), &=(0,1,0, -, 0), -, &=(0,0,0, ---, 0,1)
+ Zeoh 2 ZEME SR Roletn RAEH

R" 49 A z=(x, 2, - - - z)°ol A HFH(orm)& |zl=(z’+z,’ +
- +z)t eta e
o kol o3l R\ & A x=(x, 2, - - -, )% v=0 ¥

1) 2ke) 72 (metric) 7} o487 zho] o)},

lz-y] = ((2-y) + (£ ¥)° + -+« +(zy)F
R'e] k5 #£4 D9 3 & z7} Dol AERES (interior point)ole}+= EHE 29 &7 3|

J7he 2E WEol Dol T,



D~} R"¢) Bk 4 (open subset) olzhe E#E DS & Aol A¥RR(interi
or point) o]t}

D7} Rl Bk (open ball) 2t EFe D7t R'9) BEo £ 4ol BR(ball) oot

D7} Ro) BASh4r 4 (closed subset) oleb: EH#E Dol frELS HsE4
ot

D] HEZ(closure) & A= D& et 7HF 2L MRS ES IS

RAe 49 (r)& ZA(cauchy)Fdeolatz Faf= olofof e)0ol sfdte o
A4 Nol of-g S sl FES

Nzch 2 olele] £ Ad4 o, mONol Hdtd |x-z./Ce

Ro] ftte Zochs E#%s R a9 ZAFA2 fgdeh AHA RY 5
fittol et FEES BT 15 20 FASA AFANAS

D7} 2% ¢ (convex set) olzbe E3kE DY ool FA rsty st TE
t, (0<t<{ Do st tx+ (1-Hy= Dol Eg=lct,

WHFEE LR — Rl tistd | L] & R9 #{7Ek(unit sphere) L& & 2
zoll & | Lx| S HAgkelch

F$ F:D — Rl oisle g4 2 F 34 (coordinate function) F,, - - -, F.
So] o5 S-S WRSIA FEY

F(z) = F(x), - -, F.z))

F:D—Rv} C-E#rt ok E#%t &4 Fo A4 Hixg F'ol s@igolo



S8 EEol MY Wi EkSt WEBER
E#L 2 (a,b)—R7F ER (a,0) Lo q 2§ xoll A @oEEsctr Euls o5
BERRAK IR

~ f(z+h)-f(x)
lim ———

h—Q

ol HMEE Ztch zn 2 FUE (D ARG (DL =53 2ol
v} o} 2] g4 (remainder function) & F|A st M)

(D) rvvermrree f(1‘+h)—f(1’) =f’(.r)h+r(h)

d71 4 r(hx Vo =84 (remainder function) ol o}-& S MWE o)

r(h)
—~0 h

(2)9) ZHAA £ (x)= shte] $(number) o]71 = 3}x|=t dtte] —kiFEfE A
Zg 5 ok w3t F4%EY 2 f (z+h)-f(x)= hol A — K@k k=t of
z AL Juixe) goz 45 284 24 (Ph.D) Rel dZohd £ (1)
A roll A E Y EiEEolT, ' (0)hE A x4 FEL {9 holl B etk 99

—kEE AT BASY SRMEHEC DY WEKE %Y + Aok

_5_



A FEFeitel $049) MRS %S DA 3W n94 %4 F:D—R
oA H ol Do) A XolH Y4 Frl ATHEshn & A ol w STER L :
R—"0] th& 5 954

(4) ................................ F(:c+h)—F(x)=L(h) + r(h)
(B) -+ovevememeeeieaneis lim Ir(h) | =0
h—0 |h|

+ WESAA FEdch (DA Le A zolA g4 Fo Hxg(derivative) 2} 3}
2, L(h)E A rollA ¥4 FS A holl A3 s (differential) ole} 3=, 28z
r(h) & e xgaeta o

S EHE WA 7EEE BE Lol FEY= 222 — (unique) 3
o= EREolch

(EE1) =t + HREE L L7 (4§ REirol @2 ot Li=L,olth

(&) B=L,-L.ztx &=} zzidd
IB(h) |=I|L,(h)-L.(h)|
=|F(z+h)-F(x)-L,(h) +L,(h)-F(x+h) +F(2) |
=|F(z+h)-F(x)-L,(h) | + |F(z+h)-F(x)-L,(h) |
=Ir,(h) |+ Ir.(h) ].
A71 A, (h) ¢ ri(h) = WEEHE L Lol 33 JelxgsEeldh hx0s=

|B(th) |
1m =
t—0 fth]

B: T @iEsel dol=z, ®4 Br iHEEel . deba



h
i 1B®I
o I

a2{22 B(h)=0. 99 #R+t LE hx00l thslo WESI=2, B=0olc} (FHT)

EH O fERe ostd —MLeR LS F (1) 2 RTgch F(2) & KEEH < RIE
& BRstod MAEEE F (0§ A4 & okl & Aol o gmE M
HE F ()& mEEEE A5t el Aadg & s Apdeld)

(EH2) n-AY FF et 2R (Euclidean space) 2] BIER5#-4 (open subset)
Dol E#= ¢4 F:D—R7l 39 Do A rol A o Taestd, & —% &

HEHE (DF)(x)e] #ESI2,

(DlFl ) (JJ) """ (DnF[) (1)
F/ (I) | ¢ ¢+ e = e e e e e e a2 s s . \.
(), B FREC TR Sob Sk (D.F) (x)
@) fe - - -, eds {w - - - u) ¥ BRI S(standard bases)o]zbn

st A j§ Y ¥4 Frb A ol moTiksioe, 354

F(z+te)-F (x) =F’ (z) (te;) +r(te;)

o] 83 2 RE to] st Harstz,
Ir(te)|
t—0 t B




F’(2) 8 MFtEel oJsted,

F(x+te)-F(x)
m —_—

p t = F'(x)eg;

ul2l A 34 Fo} E#EERS (coordinate functions)e] Feol= g
F'(2) ;= I, (DF) (D)u.
a8jzg, (DF)+E 75 F (2) 9 ids Fizt jHAl T A olFEAE& oo A

A ot (FHE

SWHEE o WoHHIE —HBEHE S By HEAA 2& 4 AT T
{6 5£¥ (mean value theorem)$} LY o}5 EHEHE d& + AUch

(EH3) n-AY |+Z et 2=/ (Euclidean space) 49 3 22 BAiRo#4 (con
vex open subset)DAtell A E#H ¥4 F:D—R" 7 A THESI L, o1F BB R
Mol SHated TR

IF () | =M
o] D¢} =& ¥ xoll sl @EsE, DAY oo F A as} boll el
|F(b)-F(a) | =M|b-al.

(&) ast bE Do ool F-olztx sah o33 o] 2 FAHE o] &3t n-
A8 fFeide ERE ¥ B
r(t)y=(1-t)a + tb  (t= K& (real number))
£ F#%3w, D7} 2 (convex)olmE, 0=t=lo|d r(t)x AY Dol Eixc}

GO =F(r(t)



G (t)=F"(r(t)r (t)

=F' (c(1)) (b-a)
o]z, welA TE to] ol

(B) covvermeeeei G WIZJF () || |b-al
=M|b-a|

olet. o714 2=G(1)-G(0)olegtxz 3=, ¢(t)=z G(t)=tz E#H3}A 714 -
+ mAY FZclet =Rl A AfE (inner product) olch. 2= ¢ ()& REME
EKi#{ (real valued function) 24 BAEER (0, 1)ollA) Efolz, BAER (0, 1)l %
SETRES el FIE EH o3ld
g(1)-g(0)=g"(t) (1-0)
=z - G’ (t) (1-0).
o714 t= FERM (0, DA de & Hoidh. KFel
| 9(1)~g(0)=z - G(1)-z - G(0)
=z -z=|z|*
srul2 = R%R (Schwarz inequality) ol &]3}=3
lz]*=(1-0)|z - G" (=)
=(1-0)[z]1G" (2) |

wrebAl, ke ok g |z|x 04 2|2 v,

22

(7) e IG(1)-G(0)|=|z]
=G ()|

B [zl=0 YdE (DL mudeh 2292 @) (Dol 93ty
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|F(5)-F(a) | =[G(1)-G(0) ]

=M|b-a|

olch. (3% )

o} wEFGER (inverse function theorem)= ¥4 Fo Ao o] 3 A xd
A F'(x)ell g gi7hle] FEZdchd, A 18 WA 4 Fol e ikl
FEdchs BRoloh

(EE4) n-2d FZelclel 2R (Euclidean space) 39 & F#Rs %4 (open
subset) Dol A E# % &E# F:D—R7} C'-E#kelz, DY & A adllA F'(a) 7}
TS Zeod

(1) 5 M BRI HES Ut V7L sy, & F: U~V 2-BHEH (bijec

tive function) 7} <}

(i) =rek E# Gob ()04 E#HS E Fo Sl

G(F(2)=z

old, E# G VAol C'—iElolct

(TR ()< #=EA.
7% F’ (a)=Azg} 3}l

(8) ++rrremmmr e 200AY] =1

< MRS B HE cs MIch EE Fo AlA HEE F ol B acl 4 Eiffol=

2, o] aql 3 s}2(open ball) Ust #FfEs=d, UNe TE & ro 3}y
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(9) ......................................... "F/(.l‘)—A " <C‘.

n-2bd 2 Eloel EfAY dY & A yoll didte EEy f5 ok 2ol A3

L0) o f(x) = »+ A" (y-F(x))

22d K f=DEholM 2 E#s2, (10) Rl B f(x)=x& WESE B x
7b Frgosd F(o)=yeltt.
f' () =1-A"F’ (x)

=A"(A-F’ (z))

olzg, (8)7 (9ol Agctd, U R LE B roll dizld
F£(x) | =1A"(A-F ()1
=JIATITA-F (@)
{(172c)c

=142.
EHE 30l o3ld, U AR & 8 1,3 1,0] oisld

(11) corremrmme |f(11)_f(12)|§(1/2)|I;‘I2|
olch. UellA oo & A x, #H3tz, KEFH (iterative method) S A3},

(12) oo r=f(z.), r,=(x), n=f(x), - - -, n=f(x.,),
4 WE3I v 87 (sequence) {xr)eo] HAEZ, ZE nd dslo

| Xeri=2e| = ()= £ (20) |

=0/2) 1 x2 |
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=(1/2) 1f(2e) = £ (xe2) |
=(1.72)(1,72) | Zer=Zazl
=(1/2)"|x-x,]

olch. wkef n, m) 0ol

| Zu| = | iy F Xag— © © + F Tnt1=Tn|
e N R B S Y I L EAars
<1/ zzl+ (L D"z mxl + -+ (L2 x
= (1L D+ D"+ - - -+ (12D zmzl.

n§0(1/2)"% SATARE A ISt e 2, n, mo] 283 Z #7l sloitol et (1
2+ (12)7+ - - - +(1L72)™ e FAS] FopAlel, ol A {x) e -

FrZefelat 2 koA 24 (Chuchy) g5l Heh n-x FF ot =/
% (completness) oll )8ted #F (r.} & Mgkl <ok

lim x,= x

RS

2 3w, EEK f7F F Dol A EmEE e 22,
f(x)=£(lim x.)
=lim(f(x.))
=lim .,

=

uetd, Fx)=y& WE3= A 27} Aolx v HFEY L = 3t A 270 F(x')
=yE MBS f(z)=x"olc}. 2
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|z-x" | = £ (x)~f(x") |

=(1/2)lx-x"|

5ol 2ol wAYch weld Ely Ft BEo%E4 Uk BEHEM (injective
function) oleh. V=F(U)etx stx, V7| n-ab4 fF-Zeicjel ZERolA B %4
= &S, WiEEEE (D9 H99 BH Fdoh 22 FRE 2oy A3
of Voll4l qlele] & By & Wt 22l ofd 2 r,7} Uell FEst F(z,) =y,7}
Het. U7t el . F 422 3= 7l&(open ball) B7} ##E3tL B
¢} ¥ Z (closure) Bz} Usl z’%%.ﬂ}. 223 BY %L rolg A A y,7l VY
AR (interior opint) 5 2 o7l H3sted, vhek |y-y|<crold y& Vol 2¢3-¢
2ol Aojeh A yrtb |y-yol<erg BHF3=d, (10)o4 A
[ (o) =l = 2,~A" (y-F (x5) ), |
=A™ (y-v0) |
CHA™ I Tyl
(L72¢)cr
TR
whek A x7} BY s Zoj zghsichy
[f(x) -z | S £ (x)-f(x) | + | £ ()=,
(1/2) -z, +1,/2
(r2)+(r2)
=r.
2222 {(z)= Bel 2t BY slZ+ nkit STt ML) B E
4 (closed subset)o]= 2 ¢glele] & A x,.& BollA 33z, (12)8 2& Koz

BFIS VE 2 8Ol BRE 12l 3%, 1t Be sTol T} oA
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Flx)=y 28z
y=F(B)CFU)=V
7|4 Bt B slZolch. a2l=2 Vi n-$Zeloet EHLEY a0l s

A ()9 &He] FET Ak

Ci)el &9, FE Fs BMSoES Ul 43t 4zdctd F= B4tEelz,
F(U)=Veold}. wtetA Fol igyrt fFEdch 2 wEE Gatz 3td, Grb Vol
A C-gh ole Bl Holeh ok £ & yo} y+ ik Vol 285t 2, B%kS
U Aol + & z,9 r,+h7t o5 e WRSEA FE.

v=F(z.). v+ k=F(z,+»
(10) e A A=
f(xo+h)~f(x) = (2 + D) + A" (-F (z,+ D) -(z,+ A (y-F (x,)))
=h+A" (y-F(z,+ D) -y +F(x.))
=h+A" (F(z.)-F(z,+h)
=h-A"(A).
(1D 23}

Ih-A"" (R | =1f(xs +h)-f(x,) |

=(172) In]
aejog,
A" = (172) h|
olx,
(13) +reemmmmm e Ihi=<21 Al |4
=(17c) | A
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oleh. | F'(xi)-All =8{cetz 3}
(1/2c) 8= (c2c)=12(1.
webd, 2008, n-2A F-ZE et 2049 e & A el
2c|z|=2c| A" Ax|
=2c A" |Ax]
=|Ax|
=[(A-F" (z))z+F" (x;) x|
<|(A-F’ (z,)z| + |F’ (z))x]
=1AF () I |x]-|F" (zo) 2|
=8lx|+F (z)x]
ooz,
(2c-8) 2| =|F" (x;) x|
ojch. 2c-g)00l= 2, whef A rx0el®d F'(x)rx0. 2822 F’(x,) € B4E#Kol
ot BAALE (linear algebra)e] ¥AEHE S AFql ‘& HR kT He LT
Ateloll A X HIEHCT BitEE ol 25 E (surjective) o]t} ” o] ALAE o]
&3t F/(x)oll & iT3o] FES . 2 @fTF¢ Tetxn siak
| G(y+k-G(u)-Thk=xz,+h-z,-Tk
=h-Tk
=T(F’ (x,)h)-T(F (x,+h)-F(z,))
=-T(F (x,+h)-F(x,)-F’ (x,)h)
==T(r(h)).

=1 e
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ITryl _ BT I Ir(h) |

im =1
o | Y

[r(h)| _|nl jr(h)|
im = lim — - ——
b | A ko | R |h|

=0 (13)o &l3)A h—0olcl. wfa}A

o | A n—o  |h b0 | Al
. |r(h)| 1
élnllré lh| €

gk F7F xoll A B4 RE stog,

, |r(h)|
lim =
h—0 |h|
olch. whebA
jim LS k),-;;(y)-T(k)l _—

azloe ¥ G A yolA maTREstE, G (»=Teltt. A7 G (N=F"(G
N wkAtez g4 G7b moEE &l 2 G EifEielct. 282 &
B Fol BBy Hik#y F' = EfEdcl=2, #48 (inversion) 7} XIS 2ol
7lek B, G’ AEES) EEl o3l EiEEst St

ITA*I=1/t IB-Al=s
et 3t n-AY FEEt EMEY ol A yo s,

(t-s) Byl =IBB'y| =1yl

aoseg,
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IB" | =17 (t-s)

B'-A"=B"'(A-B)A™

IB'-A"I=IB"| |A-BI A"}
S

t(t—s)

A

wetA t—0dwl, B—Ael®, aelm, B'—ATelrh webA #EE MM ol o).
EH E)
(3) UERFCEE T B HRER

vw=f(x, z, - -+, 1)

V=1 (x;, 2, - - -, x)

v=f.(x,, 2, -+ -, x,)

of 3l x,, x,, -+, mE Y, Vo v - -, ol BIA F 4 Qoks Aol

_17_



B

LURVAYE v e 3] k]

o} 5 M AER

=

+

<
I

wls
+
oo
+
n
[
-3

= B9 Bt 1=-4, y=4%, z=+ o|t}. 77
r 3 1
3 4 2
1
1 1 -2
2
if 1
3 2 1

o T7IRE A, 2 17570l 00l o= 2 BIAEe) LAMK st 2

99 B2 e 9e 4 ek E AolAE UEERS HASS 7l w—atA

AL

FEYE EES 2eld

PR T —(x_3 z S
F:R*>R} F(x, v z2) (3 4v+2,x+y2,2+2+2)
gt &=, 9o MuyAEAS Foe AL

F(z, v, 2)=(3, -3,7)

& @RS Ay 2F Rl FERAF shasAeld 4

=3
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F(0,0,00=(0,0,0), EE2o &3},

1 .3 1
3 4 2
F’C0, 0, 0) = 1 7‘1
2
1 1
3 z 1
M BE AH(xz, v, 2)dl tH3ld,
1 .3 1
3 4 2]
F'(zx, v, z)=11 1 -1
s 2
1 1
[ 3 2 1

A& 175l R ATFIR L 33724010k BAE 3| F'L EMREmirel o2, EEGE
Hel 23t (0,0,0)0& 233t /N (open ball) Uzt #fESI=d, Fe UdolA B
StEmggelch WEBCER o) FHM@RAA U=R’US & § =, K F s
FIA sl F(R)=R’clet. =telq E# F : R°P—R'&-E4@Egclch. 1322, 949
L AR S] M wE—3lch

®
®@

< Fde DN dFEdlstd 2L 29 yo] BAAE @4 Hsle e T

ot B HER i Bx’-zy-2y*=0

'-xy+ =7

{ =2 {1=— {x-—: 1 i':z:—
. y=3 . y=-3 ., y=- Y= 2
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ojc}. zewd of-§ EIZAHRER
{ B6x*-xy-2y*=t

-xy+y'=7 ()0)

F(x, y)=(6x-xy-2¢*, x*~xy+7?)

e}z shed, EE2ol 9ot

12z-y -x-4y
F'(x, y)= [ ]

2x~y -x+2y
g,
21 -14 ]
F’ (2, 3)=
L1 4 |
21 14 ]
F'(=2,=3)=
q 18l &6 4
14 7
F'(1,-2)=
| 4 5 ]
F'(-1,2) Rt 7]
' L 4 5

WERFCER 9sld, H(2,3), A(-2,-3), H(1,-2), H(-1.2)= z7 ME(open
bal) 5% ZHAA 2 AR aela P B0l 2w

F(z, )= 7)
& RS Az )7k t—0ol Z7he) AR el FEY Holch = 4 MK
fERe 0w 44 M FEYH
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—AzAgl B AIENS Tob <+ Ao, 53] hEK =+ BF
B B HEAA BIRE s MIARERES ToTolth 1t B HER e 54

T HES ARt 24 A9, 2 FEEReE F 47k Hyd HwarhERe R
FEtE o e RS, BE Y FEdhs A UEHE AR a4 o
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Abstract

The Study of Some Relations between the System

of Equations and Differentials

Ko, Sung-Bo

Majored in Mathematics Education
Graduate Shcool of Education

Cheju National University Cheju Korea

Supervised by Assistant Professor, Kim, Do Hyun

Some relations between the system of equations and differentials is studied,
and using the Inverse  Function Theorem of several variable functions

multiplicity results of solutions of the system of equations is studied.
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