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H .  t%  a<bL& a + c  c b+ch%tn(n  3 hN4~fJ  cURt:  61  oiclth  ac<bc

thl~hWJd$ttfWdtfhb  %~  (Field) ttF&ptRIJl%~Jttd  F iiJ H tiunil

Ordered field 615 U ta’@lllClJhW456Jt%4  Order field-if

ii?eh 1.3.1

IJUU@Wh  a.0 = 0 t&l  a LSUilU?U?~J

a. .am
b + o = b qtItM.ll%u’o  D

a.(b + o) = a . b LO1  a +pt 8JNCIJ~IJ

a.b+a.o = a.b qnb~uu~u’o  c

a.b+a.o = a.b+o qfUWJl.%O  D

tw7ri7mJaioiio  uci:mardkGiht~~u  ttREiiu7uuOJiiu?uU?nFl’urnirau7n

L%JJilU1UL&l7Ln’l  UIf

LWSIXhI  U a . 0-d =o #

&?h 1.3.2

?JLLARJ’h  (- I).a  =  - a  t&i a  t?hhU?U??J
a.* l

ami

1+(-l)  = 0 fjtltu”U”~iio  E

a.(1 +(- I)) = a.0 LO1  a p8JtfDJhJ

a.l+a.(-I) =  a . 0 qntauGuj  c

a+a.(-I) = 8 ~tUtWL%  D tttXF4tWn&aLilJ  1.3.1

LW1’1lYh  a + ( - a ) = 0 ilinfpwGiiio  E

LW~7XC& a.( - 1) = -a

(-l).a =-a ~fUf?Ul%l  A #

op”?MhJ  1.3.3  ?JLLARJjl

ni  a>0  L&7  -a-z  0

‘iii&  ‘: a>0

a>0  =  a + ( - a ) f)tUURUU~&  E

a>a+(-a)



(-a) f a > (-a) + (a+-( -a)) qtWWu%%l H

0 > (( -- a) + a) + ( - a) q”~RlJi%&  E, B

0 > ( a + ( - a ) )  +  ( - a ) qMJU%il  A

0 > 0  + ( - a ) qruRuu~u’o  E

0 > - a qt’~RUU~u”o  D

Ifuik --a<0 #

+hi?b(i~J  1 . 3 . 4  ilJUfWJi1  I>0

=a.  .
-Jam  ilmefaod;J  1.3.3

*aLWSl.‘)l l#O

BJ  U-6 i2>o

I l>O

I>0

fi71rlflJ~lU’JUP?J  a,b ?@I  7  9JLbRtlJ’h

1  bd-(-a)  =  b-a

2. b( - a) =-  ta.h)

3 .  - ( - a )  = a

4. ( - a)(- b) = a.b

5. 51  a>o& - a <  0

6. 61  a>o  URZ b>oiig? a b>o

7. 5-1 a>oLLiX b<oU& a.hrc?

8. 61  acoURt b<o& a.b>o

1.4 dl&J$ (Absolute Value)

iiulrr  1.4.1 ni  a riiUiWaUI6Jt~~a  fil8Wpd  (Absolute Value) ‘MN  a ~%$A’nUrii

1 a&a>0
lai  =(

t-
a 61  a-50
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lal = I--al

Ja(  = vP

= &ii

= diqi=3

=dG$

= I-al

lallbl

fIxid  1 $1 a>oUI:  b&o& a.b>oUBt

la.bl = ab miiluiu 1.4.1
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= IalIbI oinfiuirr  1.4.1

61 a)oUAZ  b(oU&  ab<oUIZ

labI  = -ab odiuw  1.4.1

=  a ( - b ) ~WJl%Q  A

= bIbI mSiuw  1.4.1

& ago UtG  b&o UAY? ab)o  UAZ

labI  = ab mdiuiu  1.4.1

=  ( - a ) ( - b )

= IalIbI m-6iuiu  1.4.1

cl a<o UfC  b>o  URY? a.bgo UAt

labj  = -ab m-&m  i .4.1
.

= (-a)b

= bllbl mOu7u  1.4.1

nqnijun  1.4.4  din5.h4w& a tm::  b#o 191

Igod  ItI = la.\1

= Iall ;I

= Ial  ;

wmpj 1.4.3

#

nquijun 1.4.6 61 00 dzi

1. [al<c Rd*LdQ  -c<acc

2. lalsiic. i%iQtdQ  -c<a(c

3. lal>c n”dodo  a>c  nio a< -c

I

#

n

#

4. lal>c t%io& a~cn<O  a<-c
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ni a)0

61 a<0

I. *in I~~CC

a<c

*in lalcc

-a<c

a> -c

oin  (I)  ua: (2)  da

-c<a<c

UC *in -c<aQ diijl

a<c

lal<c Cl aa0

nlio -c<a

c>  - a

c>lal 61 a<0

97n (3)  mt  (4)  &%I

lal<c

LW7lxb=: ud
A

lal<c  ?%hJtl -c<a<c

3 .  m lal>c

a>c ih a&o

9in  laj>c 61 a<0

-a>c 51 ace

ac -c

wn (I)  ua:  (2)  ~16

ax H?O a < - c

Ui: a>c  n% a < - c

wn ax

lal>c 61 a,0

(1)

(2)

w

(3)

(4)

(1)

(2)

h

(3i

m a < - c
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-a>c

Ial>c t%  a<0

9-m (9 ua: (4)  ot’ih

lal>c

LW7l~O~~U ~a~>ciidftLdCt  a>c HiD a <  -c )

nuiamq y’o  2 0ai1clAi0~lJu’o  1

URZ +I 4 wi1d10niru’o  3

nqvijm  1.4.6  thfuiiuaw%  a UK b Icl7

la+ b( < Ial + lb1  Yl~l9$JVI&ifld7  (triangle inequality)

sg9’c’

wn1:-h -ial<aClal (1)

-bl<bClbl (2)

mm17 (1)+(2) -laJ-lbl<a+b<lal+lbl

-~lal+lbl~~a+b~~lal+Ibl~ (3)

9in  ntpj 1.4.5 $0  2  twnv (3) dii

la + bl $ (Ial+  Ibl)

nio la+bl~lal+lbl

A’erh  1.4.1

wni3inwmtiuni~

)x+41<6

-4.
mm Jx+41<6

-6<x+4<6 wquj 1.45  %I  i

-6-4<x+4-4~6-4

- IO<x<Z cy

nqnijm  1.4.7 th~uiwau~j4 a.b I@ 9

l a - b l  B lal-lbl

+i lW3lZ;l lal = la+b-bl=la-b+b(

< la-bl+lbl

lal-  Ibl = Ja-bj

MA 2 1 4 9















M P = (X,.X2,X3,--,X0)

Q = (YI,YZ.YW-.y3

p7fl Schwarz’s  inequality

(XIYI  + x2y2+  --- +xiYrJ’ c (x:+xf+---+x~)(~+y3+----+~)

no~77ndao4#4uo~Yi4

(XIYI  + XZY2  + - + X.Y.) L J (xf+xI+--+xxg(y:+yf+--+yz)

(XlYl  +xzy2+-++xnYd 6 ~x:+xl+---+x:.\/y:+yt+---+~

LDI 2 fptBUD~~l4

Zxryr  + 2X2YZi  --- + 2X& < ZdxI,:  + xf  + --- + xkdyf  + yi  + --- + yf;

LDI  ii xftw ; Y’uan&aoJfh~
i=l i=l

x: + xt + --- + x:  + 2x,y,  + 2x2y2  + --- +  2xay. + y:  + y:  + --- - y; <

x:+xt+-+xx:+2~x:+xl+---+x:.\/y:+yl+---+yf,+y:+yt+---+yfi

x:+2x,y,+y:+xl+2X2Y2+Yf+--+X:+2xnYn+Y:  6

x:+xt+---+xl+Y:+~+---+~++~x:+xl+---+x:.Jy:+yl+---+yf

(x:  + 2X1y1+ y:,  + (xl + zx2y2  + YB  + --- + (x:  + 2xnyn  + y3 G

(s/xi + kf  + ---xg + Jy:  + yf  + --- + yiq

(Xl + y1)2  + (xzcy2)%  --- + (x.  + yd2 < (h/x:  + xf  + --- + xf  + G + YI + --- + yS)2

oo*mCk&~o4ui~

fig, + y,)’  +(x2  + y2JZ  + --- + (x.  + Y”)’ 6 4xf  + x:  + --- + XT  + 4y:  + y:  + --- + y:

IP+Ql  G lPl+IQI

nqrrijm  1.6.6

lit  P UAZ Q til+l  9 tU R” U&J

P-Q 6 PllQl
api

IH’ P  =  (X1,X2,X3,--,Xn)

Q  =  (YI~y2,Y3.--,yn)

1 6 M A  2 1 4



Vln  Schwa&s  inequality

(XIY I + XZYZ + y3y3 + -- +xny#  G (x:+xl+x3+---+xi)o(yf+yf+y3+-+YzJ

noR37nAao4#aeoJYiJ

xtYl+xlY2+~3Y3+ --+xIlym  c d(xf+xf+xf+---+xE)(yf+yf+yf+---+yi)

x,yt  + x1y2 + x3y3 -i---+x& c h: + xf + x: + -- + x:.\lyf  + yf + + ---+  myf

ovduiuno4  P.Q utwiid&71iij7

P.Q  C  PIIQI

#

6XIdl~  1.5.X \H’ A = (1.2) tilU+ ‘J bWU7ll WllL¶lMJfl~~~  P &$lJWltWllJ&

IP-Al =  2

a. .mm
\H’ P = (,X.Y)

twmrh P - A = cGY)L(1,2)

=  ( x -  l . y - 2 )

(x-1)2+(y-2)2  = 4

ii0  auni734n8uCpm  (1.2)  dupagdncno uarfiriirvid~  2

’ LlWlllflJ~R  P  =  [(x.y)l(~-l)~+(y-2)~=4]. .

‘iin’1

(l.-1,4)+2P

(I,- 1,4)+2P

2P-3P

- P

= 3P + (2.0.5)

= 3P + (2,0.5)

= (2,0,5)-!I,-1.4)

= (2,0.5)+(-l)(l,-1.4)

= (2,O,S)t(-l.l,-4)
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1. SI

2. s2

3. s,

4. s4

5. ss

6. Sr

1. St

a. &

9. s9

1 0 . s*o

1 1 . s11

1 2 . s,*

(x~x2<9]

lx~xk71

[xJ,Zx-1)<5]

&+3lW

(xl (X’+l)-‘S;l

[x1x2*7  uu:  x rilwiiuauiinu~~

ix(x2-x<+2)

[x)2x-4<3x+7]

[xJ1+2x<lJ
1-2x

3 0 MA 214
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lhaJ?mbuoJaoJAulJ3  x LlFi:  y

nia f(X,Y,Z)  =  x2+  y2 +  z2

tihqn  da tmtviaiiiIn”

9lfI  f: A -+  B ;a ~Jfia’U  f iJFWl%l~lnlWl  A~du’JWl%XlaJt’fI9l  B ldWn  A

ii~h~u~~~~~i%i  f tltmam B ~~o~+TIIoJ+TJ~J~~~~I  f (Wu) ~JIwJUA acjlu R~utwiwaJ

+fJfiYh$U  Rm

RU?bdlJ  1.8.6 filMUdJrjn’a’ic f(x) = x2

hJU +fl9lllaJilU7U?fJ

fhllaJI?J6a’U  f dola~uaJi7U?U?jJ~~~lilURU

lW3lEMh  f lilW?J;TJlhQlfl  R hk?J R

IkbdlJ  1.8.7

IiVMl%?JJn’a’u  f(x,y) = x1-y’

Tntuu  ~almllaJ~wi7J  3 dElf&u1mlJ  XY

dluaJv3jrwu f dalavmaJC-lu?u?~J

61 (X,Y) = (1.2) ldu~a~o~lJu-r:ulll  _

f(1,2) = lL22

= -3 liluilu?u9~J

lWTl:Qthi  f  lilUrlji&Wl  R’ 1dcJ R

IilHUR f(X,Y,Z)  = x”+yZ+z2

hlW daL¶VllIaJ~@ldlJ  9 &l$Ulij$hJ%  (3-space)

fii110~u;l~ria'ir  f i?atammJiiu~~5J

51 OLYA = Kh1.2) t?hqftIudSqOmG

f(O.l.2)  = d+12+22

= 0+1+4

= 5 lCh4iluauo~J
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Y

HA  2 1 4















l.f(x)  = x

I+x’

X
2. f(x) = -

x - l

Ix  - II3.  f(x) = -
x - l

4 .  f ( x )  = di?F

5.  f(x) = -a

6. f(x) =
aTI

x - l

7. f(x) =
Jx+)

7x -4

8 .  f(x,y)  = J4;ri’-

9 . f(x,y) =

10. f(x.y)  = J4 + 2x*- J

1
11. f(x,y)  = -

x2 - y*

12. f(X,Y)  = Jx -y -4
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%llU  1.9.1 lkV4’iW1 PO (Neighborhood of the point PO) HUlUh~R P bWillJfh~dlJ'Wn

JR  PO  thmhrrurm4d  64  r&i xxltwdffo  d URZ  d>O  (d d9triltilJan~”  q do$nR’

iflJ 0)

JUiiDjR P #JnalolJ IP-PO1  <  d

UR: \a’cqj&lurii N(Po,d)  LtVlU neighborhood l&l  PO If&I

N(Po,d)  = [PI  (P- PO/ < d]

61 P=p,,WRy?  P-PO  = OUR: IP-Pal<  dUCrCr4il  PoEN(Po,d)

~~C;(~)IXUI~I chq~ p. ii~:ij~~Iiw%4ad7417  &qn P UI: PO riluga2uti9qf-

n d?i  (R’)

$1 P UR:: PO rDug~hJS@v&~~  (R)

&Go  P ut7:  p. tTJuiiuau~%

hi+ P = x UR:: PO= x0  ~ra91rnbl

N(Po,d)  = N(xo,cQ

= [XI  Ix - x01 <.dj

ud Ix .- xo(  <d w -- dcx - xo<d

e x0--dix<no+d

I%&Jx-xol<d * xo--dix<xo  *d

d d
r----------~y----?

- -x0-  d X C
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t%Hl~l  Square neighborhood YOJ~ol  (~0.~0)  &add  1.9.3

uR:l#q  R’nU6 N(P0.d)  UR:  N(Po,G)  = [(xJ)~  (X-XOl<d U6I:  ly-)Q<d)

L-------x
I $116: 1.9.3

i?UlU 1.0.2  dlU\&iiuJgB  PO (deleted neighborhood of Point PO) la’rfiy &lWii  N*(z,b)

N*(Po,a)  = [PI0 < /P-P01 < a]

pin 0 c IP-  PO1  hlHynmui7 p+po u&

N*(Po,~)  ii0 CilUlFl PO (Neighborhood of pomr  PO) dtJtal~@  PO flWl  +liO

N*(Po.a)  = N(Po,a)  -.  IPnj

MA 214 4 7



hdlu  1.0.1  ruelrutl~li~u?tiu  3 dfhli! iwuhbuum%n  N(3.0.J)

4.2.8.3.6.3.1,  UI:.  3

Sil

tWdlN(~  = (x(xo-d  < x < xo+dJ

#l  xo-3,d-O.d7  N(3,O.S)  = [x13-0.5  c x<3+0.5J

- [x12.5  < x < 3.q

rwnr+l  2,s < 4  ttd 4  j 3.;

twf7zt:lfu  4 lJtOuam%n  N(3.0.5)

tw71:-h  2.5 < 2.0 < 3.5

LWllXbZh  2.8 tfhlJ-l%n  N(3,O.S)

LW1-h  2.5 < 3.6 ttd 3.6 j 3.5

tW7l:QdU  3.6 ‘LdtfhJ?%n  N(3.0.5)

LW71:+  2.5 < 3.1 < 3.5

LW77mfU  3.1 duaui%n  N(3,O.S)

tW71:+  2.5 < 3 < 3.5

twrmdu  3 dhbau7%n  N(3.0.5)

&$.I 1.9.5 I

2.8 3.1 3.6
I. 1

I \ .-- I ’ -
2 2.5 3 3.5 4

hiedlu  LO.S  wh1tun41~ah  9 cichHbmn%n  ~((0,  OL  1)

(1,O).  4 ,I)  , (0.2)  (0.3 uw (- 1.0)

sibh  Lwfl:+ilJ  ‘1 tdliL+Jurtu,lJ

&dU N((O.0).  1) = lo4YH(x-w+wolac13

- W.Y)l  x%rc<ll
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LwmbLlh  (%,vi.)  tiluauiQn  N((o,O),l)

JR (0,2) w4mz-h o*+ 2* = 0+4 = 4 rrinnii  i

LWJltQxfu  (0.2) IrjtilwfwiQn  (N(O,O),l)

j@l (0,pw5%~1  d+(S)*  =0+x  = l/r<1

LWm&  (O‘S)  tEluaui3n  N((O,O),l)

3p (-  l,o) twmrh  (-  l)*+(o)*  = i +Q = 1 Ia&unii 1

tWl:G~U  (-  1,O)  ~XkkWl?ln  NY (0,O) , 1)

IL’  :.9.6 #

{X&J  1.93  %J+4l~~~~fl~‘il 7 ~O~L&8URIJl%n  square neighborhood ‘UOJ WPo,b  )

da PO = (1.1). 6 = 1, (O,O),  (1, i),  (1. ; ) LLA:: (1,2)

Gil  tw7ltgu4lJ  q LHRI4 aJYuY~ulY

&h N((l,l),l)  = [(x.y)l  Ix-ll<l  ttA: Iy-lj<lI

?$I (0,O)  twmri1  (O-  I( = I-  I(  = 11rju’outli1  1

lo- 11 = l-11  = i Iriiiounii  1

LW’I%C&t  1~  (0,O)  tit%MJi%n  square neighborhood VOJ  N((l,lLl)

MA 214 4 9



tfk&J?%l  squerc  neighborhood VOJ  N((l,l),l)

?R (1,3/2)  tw’I’):% II-11  = 101 < 1 tt[Jr

~3/*-1~=~!I=!  <I
LW77xmfU 2 2

yl  (I,34 t%4RSJl%l squlire  neighborhood %DJ  N((I.l),l)

p (1,2)  tw71:~1 II-  11 = 101 = 0 < 1 UAZ

12-11  = 111  = ~\Ihhm~7 I

LW77XCJfU  3n (1,2)  ‘IJt%tV8Jl%?l  squere  neighborhood

&pl  1.9.7

r------c----

i

-I

I
l (1.312)

I
II T
1  2

!
l (1,l)

!

I l (I,$  1

L- -_--  --�A

b.0)

1

r------c----

i

-I

l (1.312)
I

I II T
l (1,l) 1  2

! !

I l (I,$  1

L- -_--  --�A 1

’ +2*
1

;5lJ  1.9.7

-Y.
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-----+--
- 1 0 2

pld 1.9.9
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OZIiij7  ruihpA4mwim  S,  = [x[Ocxc2) LilU interior point VOJLlWl  SI

t’d91 (x(x<0  URZ x>2) LilU exterior point YIOJLWI  SI

+hU?U 0 UC 2 th boundary point llO5t%91  SI #

&eh4  1.8.6  uJaolxltl  sz  = [x 1 (x-21 c 51

%il RoJthwile,  St

mn (x-2(<  5 c)

-GA

*

kifu  tmsz e

+

~J'53Ll  1.9.10

-S<x-2<5

2-5cx’2+2<5+2

-3cxc1

Ix I Ix-21  < J)
[x 1 I-3<x<7]

1 I
t t J

- 3 0 7

pl 1.9.10

twiQnqnriiuo4tasl  SZ  = [x I -3cxc7) LilU interior point YOWl(I  SZ

LllIl S = [x I xc - 3 URZ  x>7] Lihex~~rior point YOJLWI  S*

h-t%4  - 3 URZ 7 tfht  boundary point YOJLlW!  S2 #

hNi1~  1.9.6  UJaulfntl  s>  = [(XJ)  1 xl+?=  lj

‘i&ii  9in  x2+? = i iio7JnPu4Jii?n~nRlJffogR  (0.0)  twhd  i w4-m

&qlJ 1.9.11 )Y

(0.J)

\

,(O, -  1)
7

3d 1.9.11
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6l~HjFI  P,E&  LtthTilJ  N(P,,6)  L’1l5ltW3J-h  ‘N(P1,6)  Lh3-lfHJhltWl%lYl~J

tgtl S,  (ti?UAtilUr~U~o~?JuoJ?JnR11)  URtrulQnuoJnD~WttuUkoJ  S3

s;  = [x,y)  1 xz+y2<1 LLRZ  x2+yZ>Ij

tW31XidU~R  Pl E S3  th boundary point llQJ S,

LLRZLWI  [(x,y)  1x*+9<  1 LLRE: x’+y’>  l] till4  exterior point #

hlU 1.0.7 VlWl S t%l~l  L¶Wlt%l  (open set) n"7ULJl%l~fl  9 hKIJtWl  S t!h  interior

point VDJLWI  S

~lnii?Cl~lJ~  1.9.4 LLRZ  1.9.5 L’IIQI  S,  LLRZ S2  t%4LYWlL%l  (open set)

LtdVhdlJd  1.9.6 L’IIQt  S3 b.itiiUtTMltih  (open set) tVWl3WJl%l~ll&‘I~tilw

interior point ~UoJLlWl  S

Pihi 1.0.7 ?J~illXttl  SA = [x 1 O<xgZ]

%rii tm  s,  ikhudJu7nni7  0 uAh~~  0 ttdoon~i~~otrii~~  2 ~IJ~-J~J  2 h.I

iiJ@  1.9.12

.
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/Hc- ---x
/ s

r-IPol=a

/ \
’ \

zd‘
IPOI  \

-X
\

\

:

\‘-+-40’
/’

I
oin IPOI  < r - r-(Pol>O

t!ilK r-lP0I  = 6 1J d>O

(open set)

hU 1.9.9  closure YOJLWl  S &WJVl  S W?fl  (union) 6% boundary points

H?O  closure YElJLBVl  S = S U bdy (S)

#J0d14  1.9.9  +llYntl  se = [xl  l(X<5]

4.  .7m
WYlE41  S,’  = [xl x < 1 ULlZ  x>Sl &tCklTitil@l  (open set)
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tw’Il:dti  f36  = 1x1  1 <x<s] tht%fl  ‘il+,

boundary YOJL’HI  S (bdyS) = [I,51

us Closure lmtwl s = S V bdyS

= 1x1  14XCSl  u [1,51

= [ x  1 l<x<S]

= s

MA 2 1 4 55



hlU 1.9.10 LWI S ~~~W&~EIIJ~II~  (bounded set) ~?I%W?U  M 65 IPI < M (ilH%J

y1ny  P E S

dhh 1.9.10 ~;1117tu1  s7 = [(x,y)I  x+2=4)
-1 .
?%Tll

LWI~~I  ss  = ((x,y)l xz+yz<4  UR:: xZ+yZ>4)

n’pl  1.9.13 &4fKtxJl  LlfQI  ss  LcluLlfaL0n

p.l 1.9.13

LW7ltQ:jiUt11~  s tilutlam3s

boundary VDJLBQl  S (bdyS)  = ((x,y)l  x*+y’=  4)

Closure YIOJL’IIO)  S = SU bdyS

=  [(x&l  xz+y2=4]  u  ((x,y)l  xz+yz=4j

= [@.Y,I  xz+y2=4]

= S

tw71:i1 IPI = I(X,Y)I i1nh PES,

= &=2<3  OY71YiM=3

. lPl <  3.

LW7l:Q: &utm s,  ti)ut~R~duolJtllR

#

#

#

nqvijun 1.9.1 ~-Y-I  vim A ttwm  B tilutam’J+~ ttAj  AUB  tilutamih

is~QuI

LW7l:il  A GAUB LLRZ  B E AUB rildil a hl  9 66
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aE(AUB) + aEA ni0 aEB

ni  aEA tti  A ti%U~Vit%l  LLg7 a O~V%lJt~U  interior point VDJL’IIR  A rt’!&l?~&lioJd

N(a,d)  g A tt@/  A S (AUB) L&J\&

N(a.6)  c A G AUB

N(a.4  s AUB

lfI&i tflHfIJ  aI@  7 BJ aE(AUB) SZd  N(a,6)  f AUB UtT+lJil  a L!?U interior point

‘UOJ AUB

n’J lfi I.4  AUB tilUt%Vlt%I #

~U?llWOJ&?n”U  6’1 aEB  ttf!  B t!%4t9f&kl URY? ?~~~?6%1  AUB LfkL~TlL%l

#

?lq$jlJol  1.9.2 8lt’lfol  A UR:t%QI  B t~Ut’IfVlt%ttRi AnB  tilUt’ll@It%I

aqwi

LW’tlZk  AnB s A LLR: AnB E; BFkI%J  alfl  7 BJ aEAnB  * aEAttRE

aEB LfOJ91” A LLAt B t!%4tla~t&

tW77~4&?~~  N(a,cQ  E; A UC y(a.82) S B

LLAj N(a,&)  rl N(a,&)  5; AnB (1)

N(aJd s AflB Cl &<a* (2)

Hia N(a,&) s AnB Cl &-cd, (3)

m-mmi~  (2)  ttc (3)

URRJ~l?&lU~~  a (neighborhood) t%4tTlCkVJ (Subset) ¶lflJ AnB  ttR3Z’l& a

t&i  interior point V&l  AnB

CIJ U ArIB tilUt’lfolt?kI-if #

nqufjun 1.9.3 him A ttwm  B tilutadcl  ttRy? AUB  tCJutm$Jm

i+i

WltrolU  1.9.8  A tilWI&l  +I A’ tilut‘ll~t~@  UA:: B tilUt‘if@l~@  5-l B’ tilUt(aolt%

1lfl  De Morgan’s law

(AUB)C  = AcnBC (1)
-*

LW31:+  AC UR:: BC tilUt’5olt~@  Q&4  ACnBc tilUt’U~t?kI

MA  214 5 7



9lnuunl7  (I)

9infhlu  1 .Q.g

(AUB)’  lht+lclt%I

A U B  LihA’lIVlth

1ln De Morgan’s taw

mm.ml3  (I)

(AnB)c  lilUWttiT@

oinbiu  1.9.8

#

iifJlU  1.9.11 ~@tElnLYlfl  (Isolared  point)

pCI P tilUUul8nlIoJt0e, A tilugntflntncr  (Isolated point) ni&ilU~~  P. N(P.6)

ldiiaui3nuo~~acl  A tfiu unrhp  P th~qatIu7  VI%  N(P,G)~IA  = p

Ah l.B.11

x
I \ I 1
I I \ I
0 ‘1 1.5 2 2.5

ad 1.9.14

LWfl=-hfJ  N(2,.5)  = (x(1.5<x<2.5)  $5  N(2,.5)nA  =  2

twf-tt~~  4 u ymnuilomm  A ii0 2 # .’

MA  2145 8



hth  1.9.12

1.9.15

(0.14
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&llU  1.9.18 LW S thtWKhllElJ  R” L%U’IIVllllCI610U~(disconnected  set) 6 L%fm  S $0

@JU¶mWMWl@l  ALL%  B (S = AUB) 15 A#@, B+@

LWL’II~  A disjoint 6l.l Closure VEIJLWI  B,

URLL’II~  B disjoint I% Closure VOJL’II~  A

MA 214 61



A B
V
A
0

31’  1.9.18

VYod  1

URZ

S1  = AUE%17CUl

A = (xl  x<O UB: xER], A#@

B  =  {XI  x>O( UI:  xER).IB+@

cod  2 AflB = @

4ld  3

tWf%?h  ClosurenoJLW~ A = 1x1  xc0  UK xERj  f-~  B=#

UUt ClosurellOJLWl  B = [xl x,0  UK xER] fl A=@

oiduiu  1.9.13

LWI S,  t%tt¶fclfh7~W.lU  (disconnected) t

ti1nun s1  = [(X.Y)l  x2-y’  c 01
OJhl7tltl~l  LllIl SZ  t&4 Connected set n% disconnected set

6 2

nw3tinnmtaa  s1  9-m x2-y’  = 0

X2 = y’

X = *y

tdo~uu”l7?rl~~-l  x  =  *y4 xhtriucr7ml%Nciu  &pJ  1.9.19

MA  2 1 4



t
Y

A

El A
Jdd  1.9.20

Jdd  1.9.21

MA 214
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n’7  2s’
2

n’tlop iP+ (l-  ;)Q = ;P+;Q

P+Q= - -
2

B AV
n

p o Q
pl 1.9.22

MA 2146 4



Jd 1.9.23

LWlt+l  PESz. QE& O%h  IP)  Q  2 UR: IQ\  < 2 d0 IPI  UA= IQ1  dUXU=mJo7n

jR P UR::  Q Ul~JJ1RhLfkl  (0.0)

URjQ~~~JUARJjl5~U~mJ117J~~  IP+(l  -A)(>, O<I<  I VilJ  ‘-I UliiJ?c) (0,O)  ?:hIJ

iioonii~iotri7n'u  2 (IiP+(t  --AK& 2)

%41XUl  IAP+(l-rl)QI  6 IsIP  + l(l-i)QI

= AJPI  + )(I -A,Q\  ‘: A >O

= AlPI  + (I - A)IQI ; 1 - A 10

< 2A+(l-  A)2 ‘.’  IPl$ 2 1 IQIc2

= 21+2-21

Llm s2

CTJlfU  L’llR  S2 ti)U  Convex I
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1) s, = [xl 1x1  < !I UK. xER J

2) St = 1x1  jx!  > 3 U61:  xER]

3) sy = [(x,y,l  x ua: y rfhilu?luiiuJ

4 )  St =  [CX.Y,l  x > OJ

5 )  ss = [(X*Y)l  x2+y2  > 1J

6 )  Ss =  [(x.y)l  4  c x’+y’  d 161

7 )  s7 = [(X,Y)(  x=,yJ

8)  ss = [(X,Y,l Y--x2  6 OJ

9)  s, = [(X.Y)I  x+y’  2 OJ

1 0 )  Sm  = [(x&I  x 2 - J - l  = OJ

11)  SII  = [(X.Y,I XY  > 0)

12)  Sl2  = ((X.Y)(  2x2+3Y2  = 6J

MA 214 6 7


