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mflla6lat%ullafl~6~  dBngw?sGT~sXmeiaId~

(1) nz~n~-d$~  (idempotent law)

A U A  =  A AnA =  A

(2) ngnim?iG (commutative law)

A U B  =  B U A  AnB =  BnA

(3) ngn~-aaEifuun+%i  (associative law)

A U (B U C) = (A U B) U C

A n (B n C) = (A n B) f-’  C

(4) np%nsxe:er (distributive law)

A U (B f’ C) = (A U B) n (A U C)

A n (B U C) = (A fl B) U (A n C)

(5) ngaontkwti  (identity law)

An0  =  0 AnU = A

A U 0  =  A A U U  =  U

(6) ngnmm&uud (complement law)

( A ’ ) ’  =  A 0’ = u

U’ = 0 ‘ A U A ’  =  U

AnA’ =  0

(7) nguosana  arahs  (De Morgan’s law)

A - ( B  u  C) =  ( A - B )  n  ( A - C )

A - ( B  n  C) =  ( A - B )  u  ( A - C )

( 3 )  t&L)’  =  fi, &
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n"aeh 1.4 w~?h~diiher~~m  [(A U B’) r-I  B]’

;itil [(AUB’)nB]’  =  ( A U B ’ ) ‘ U B ’

= (A’ fl B) U B’

= (A’ U B’) n (B U B’)

= (A’ U B’) fl U

= A’ U B’

(1) 0 CA,  A CA

(2) 61 A 5 @ a&  A = 0

( 3 )  AfIB~A,AfIB~B

( 4 )  AcAUB,BcAUB

(5) A C  B ibio&a  A fI B = A

(6) AC B i%ios%~ A U B = B

(7) A CB ti&&A-B =  0

(8) A C B %&z B’ CA’

( 9 )  A - L  = An B ’

(10) 61 A f7 B = 0 a&a A C  B’ , B CA’

(11) 6,  AU B = 0 aa6a  A = B = 0

(12) A U B = (A-B) U (A f-I  B) U (B-A)

( 1 4 )  AI-B’  = B - A

(15) 61 A 5 1B,  B C  C a&  A 5 C





1 1

zz 1

LWflDa~~w  1 E s

(2) bsmiamexh 61 k ES u&a(k+l)E  S

i=ia~a@  k ES

wrnta~~~ 1+2+3+...+k = Ukz+ 1)

Kdiu

1 +2-i-3+  . . . +k+(k+l)  = kw+(k+l)

= (k+l)(;+l)

= (k+l)(y)



m=-
n
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a:t?ipbil  r c Ax B

D, = {1,2, 3) = A

R, = {a, b, d} c B 5aigayd 1.2,



1.12 lIk%i.l

Function



rl = {(x, Y)(x,  y E R, I+ $ = I}

r2  = ((x, y)Jx,  y E R, y = sin x}

3ihil plwoJ rl, rz &I

pJ  1.3

(1) fIJhR4fibiii~  (surjective  function, onto function)

(2) flJ?%hVdJhHdJ  (injective  function, one to one function)

ih 1.23 flJi%iiU f : A + B hh%hifuMiJdoMid  (1 - 1) gin  A !LEJ  B fidotdo

fil (Xl,  Y), (x2.  Y) E f t&J  Xl  = x2

(3) ~Jfidirn~Jdo~~Jtt~~~~~J  (bijective function)



l-l  LLR”  onto

A
!J 1.4

B



1%
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wq”&J” 1.1  ihmi199”  f : x --, Y, A c X, B 5 X, C c Y LK%  D C Y di?

(1) f(AUB) :=  f(A) U f(B)

(2) f(AnB) c f(A) n f(B)

(3) f-‘(CUD) = f-‘(C)  U f-‘(D)

(4) f-‘(CnD)  = f-‘(C)  n f-‘(D)

i+; (1) %$I f(AUB) = f(A) U f(B)

1; y E f(AUB)

bsihsrd  x E A t&o x E B & y = f(x)

hxEA 6&u  y = f(x) E f(A)

filxEB bsiiu  y = f(x) E f(B)
I&&  y E f(A) U f(B)
ammr+  f(AUB)  c f(A) U f(B)

art y E f(A) U f(B)

6si%.&y  6hmwva~x ?ix  E A ssio xE B

&& y z= f(x), x E AUB

&itpa  y :=  f(x) E f(AUB)

Yl:.rCh f(A) U f(B) c f(AUB)

W$L~-dl f(AUB) = f(A) U f(B)

(2) l%Mh.ua~¶JAnP

(3) t%@il  f-‘(CUD) = f-‘(C) U f-‘(D)

-@ix E f-‘(CUD)

%:e y E CUD $4 y = f(x)

LWSXO~~  f(x) E C e4in  f(x) E D

61 f(x) Ei  c &Eu  x E f-‘(C)

61 f(x) Ei  D && x E f-‘(D)

&&la x E f-‘(C) U f-‘(D)

aaamsil  f-‘(CUD) 5 f-‘(C) U f-‘(D)

a?-?.  E  f-‘(C) U f-‘(D)

n”Sh  x E f’(C) M%  x E f-‘(D)
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fI1 x E f-‘(C) 6JiJGU f(x) E c

hxXf’(D) n”&uf(x)ED

s:%h f(x) E CUD
6JiiU x E f ‘(CUD)

unnaii f-‘(C) U f’(D) c f ‘(CUD)

n"?at;lJ1.12  wdh.i~~fiirawi~  f(A) n f(B) # f(AnB)

iin’ ‘li;A  = (-1, -2}, B = (1, 2)

lpi; f ( x )  =  x2 &JiJEU

AnI3  =  0

lr(5,fS”,6U f(AnB) =  0

u6i f(A) =  (1,419  f(B) =  (1.4)
c

CiJiiU f(A) f3 f(B) = {l, 4} P f(AnB) n

h?WWI  fn f(x) E C rth x E f’(C) rrdh  f(x) E f(B) uh x bhtihti~~af&  B

wins ti%dhtfhil~dil f th~;fjhh l-1 h@ 1.6

1.13 d%flfiivl%UJ~Jd~

Algebra of Functions

ihu1.26 iimud~f: A - R, g : B + R L~UI;IJ?%f%J  u&3

(1) f + g tfh~J?%Uf;iilMU~~~~  (f + g)(x) = f(x) + g(x)

(2) Cf tih~JtliTu~ii7MU6’t~~~  (d)(X)  = Cf(X) &I c tfhdilU?U6J~~  1



3&l  (1) (f +g)(x) = f(x)+g(x)

= x2+2x

(2)  (cf.m) = cf(x)

= 2cx t c

(3) (k)(x) = fWg@)
= (2x + 1)(x2-1)

= 2x3 + x2-2x-1

(4) (1 xx,  = +g

= 2x+1
x2- 1

~wxiI  D, = R, D, = R

n



2 2

ihh  1.14 rhw&f  : R + R h6-i f(x) = x2 LLRE  g : R + R ho+i  g(x) = x + 1

i)Wl gof  Lb% fog

‘iin’  ( 1 )  gof(x)  = i%(W)
= g(x2)
= x2+1

(2)  f~kw  = f(m)
zz f(x + 1)
= (x + 1)2

Pln6Jiaoei-lsl.  14 vicBiodsLna#o  g,f f fog H



2s

$WN& 1 ngmrat%Ji  (commutative law)

x+Y =  y + x

XY = yx

ZQWQ6  2 ngn7sLElluern+lB(associative  law)

x+(y+z) =  ( x + y ) + z

NYZ) = (XYP

a%wol.i  3 ngnl-anazam  (distributive law)

x(y+z)  =  xy+xz

( x + y ) z  =  x z + y z

x.1 = x = 1.x
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blool~u~~wa~ 2 a::rA

(y+a)+b  = (y+a)+c

O + b  =  O+c

Tml~9wilS 4 O+b = b uazO+c  = c

LWSl::s~~U b = c

v$od%aa,  bER

wxx6us~b  y E R d9 y + a = 0

I$ x  =  b+y
(*

&Kiu x + a  =  ( b + y ) + a

= b+(y+a)

= b+O
= b

b

nqki~wl1.4  b - a  =  b + ( - a )

$$Od a<x =  b - a  LLWZ  y  =  b + ( - a )

bmlmvfl9~l x = y

TJlTIW~'L3~"" 1.2 x+a = b

awx-h y + a  =  ( b + ( - a ) ) + a

= b + (( - a) + a)

= b+O
= b

LWXG&.4 x + a  =  y + a

o::gA x = y
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VlqM~UVl1.5  - ( - a )  =  a

iitp;  6w9lz-h a + ( - a )  =  0

LLW,” (--a)+( -(  -a)) = 0
LI

~ish4 a + ( - a )  =  ( - a ) + ( - ( - a ) )
= - ( - a ) + ( - a )

a:96 a = -(-a) m

wsl~~~,ndol~Ea~n~~~~~~~~~~~,~~~~~~~,~~~~~~~~~  6 u"o (%os"ti~a~uaaU~

W?l%%l)

vlqkJ&ln  1.6 a(b--c) =  a b - a c

vlqwjwl1.7 0.a = a.0 = 0

.nqM&J”  1.8 t% ab = ac LLX  a # 0 a~& b = c

YlqEJ&Jw  1.9 t? a,  b afh$~uau~?~hi?  a  # 0  aaa3”?oz:b  x afla~6’26hX~l~~~
I

ax = b (x %~~%io  i)

YlqpI.&Hl  1.10 ha # 0  aath~ =  ba-’

(a-’ = a aiuniidaun5uva9  a)

wqG$J”l.ll 61 a # 0 aa62  (a-‘)-’  = a

pltp~plp?  1.12 (-a)  = -ab bt~ (-a)(  - b) = ab

wqM$J”l.l3 dlab  = 0 66ua  = 0 vr?a  b = 0

9?qEl~flvl1.14  i-t  i = m-ad+bc a&b # 0 ,  d  # 0

p7qM&Jo11.15  (\)(i, = & ah b + 0, d Z 0

6% b # 0,c # 0, d Z 0
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nqvjun  1.17 (Trichotomy law)
ti~v&  a, b E R ttis? a < b V&I  a > b H&I  a = b thmhh~h

MiLYhEU

ikpi lr;iX =  b - a

R x  = 0 ~.$u  b-a = a-b = 0 ~lr%i%  a = b

8-1 x # 0 kacc’aw~\i 8 ?:?kh  x > 0 nfa x < 0

&if&  b-a  >0 V&I  b-a<0

or,%?%  a < b V&I  a > b l

nfpjun  i.18  (ngnnriwna~)

81 a < b LLA: b < c t&a a < c

ikp4 i’ha<b  tmrb<c  6&b-a>0  ua::c-b>O
TmlAwori  7 deh

(b-a)+(c-b)  >0

c - a  > 0
k480 a<c

nqvjllnl.ie  %a<b  ttha+c<b+c

1qo4 l\;i a<b
&hi b - a  >  0

I!5 x  =  a + c , y  =  b + c
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6i46u  y - x  =  ,(b+c)-(a+c)

= b-a>0

SEl$?h X<Y
.A dl
uu'm a + c  <  b + c n



1.b.S S u.b.S 1.b.S T u.b.S

0 1 0 1

t t t t

min.S =  g.1.b.Smax.S  =  1.u.b.S g.1.b.S 1.u.b.S

pl 1.7

WlltMl~  ~iJ&Jbhkp%wd  sup.S (supremum of S) ttnu 1.u.b.S  ttac!$ inf.S

(infimum of S) ttnu  g.1.b.S

ntp~m1.27 81 s CR m: s # 0 tt6aUOlMlWh~FtUoS  s (hilii) O&@lLfhJfil

t&Jatvi7h

n
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(‘) M I4  ( a
diw -a < -11x1
i)in  (3) - 1x1  < x G 1x1
6JJEU -a G -‘lx1 4 x i 1x1  < a
idlo -a&xGa

(+) llt -a<x<a
L

6TJiJiiU  L&l x20,Ixl = x<a
x<O,  1x1  = -xGa

i7~:a~dNh  1x1  G a m

nfpjm  1.30 (mw.mm~Jtv-wduu  : Triangle Inequality)
t41Mml1U?UiP5J  x, y za 1 Ix+ yl < IxI+  lyl

viqori  mn - 1x1  < x < 1x1

- IYI  G Y g IYI
6JEl.4 -(Ixl+IYl) (x+Y  G Ixl+lYl
Tw.mp&m  1.29 (4) arVi+

Ix+yl  ( lJd+IvlI
wJ1umq  ii7fi1nuabT  x = a - c, y = c-b di~ik~%ih?~~t?'~r?Ud

la-b1 G la-cl+Ic-bl

1 kz akl ( kz bkl



G kt,  Ia*1 + la,+4

vlt)$JVll.32  (nRuniavos~tf&iad~  : Cauchy-Schwarz  inequality)
0,611 a,, a2,  . . . , a, uat b,,  b2,  . . . . b, ahhuau6sb  q GIE%%I

n i

. . ...(*)
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n
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(2) nmt~~wdiiutvy  (Modus tollens)

I(P-+Q)  * -4 + CvP

5 .  9JttonttojRu?%nuojt~~~~~~~

(1) {x(xEI,  x*-2x+1 = 0)

(2) {xlxEN,  4GxQ  lo}

(3) {xlxE N, x2<  10)

6 .  i3Jdout~olttulluanP;EluuEIJau7%n

(1)  (1,  2, 3)
(2) (1, 2, 4, 8, 16, 32, . ..}

7. wtiif.lut~~f.iookJMu~~~J  {I, 2, 3,4}

8. rhu@~~  U = t?roluE1J~~~nnusn?~~~~nr(~~J~U~  A = {a, e, i, o, u)

B = {c, d, e, i, r} ttt3:: C = {x, y, z} WHI

(1)  A’ (2) AUB (3) (AUB)UC

(4) A-B (5) B-A (6) An B

(7) A’nC (8) (AUBUC)’ (9) (AnB)UC

9.  ~~l#ttwumwtx.d tm~Jilngni5nsriliutt~~n~~~Jt~~  uofnmtiludd

1 0 .  BJ~~~~~~~~IA~IB’  =  A - B

11. ~JI%@(A-BB)~B  =  0
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12. as+k$i~ (A,U B)n B’ = A ii&~&~  A fIB = 0

13. &$&<I ACB i%in& B’ CA’
14. SSGp.iil  61  S, = 1 + r+ r2-t-  . . . . + f-l, n = 1, 2, 3, . . . L&a

S, = !$-”  &I Irl < 1

15. 61 S, = 12+22+32+...+n2, n = 1,2,3, . . . !AtVJ~di~tld~l

S" = $n+ 1)(2n+  1)

16. aaaams-d~  d dpa0iuaunmane~

17. thwm%$A  = (1, 2) B = {a, b) eat C = {c, d} ss~idlvo~

(1) (AxB)U(AxC)

(2) Ax(BUC)

(3) Ax(BnC)

18. &-IM~FI~~~" A = { 1, 2, 3, 4, 5, 6) mt B = { 1, 4, 6) r w~pa~~~~%~w"pab"  "<"

mn  A !¶h B

21 .  61 F  ~?h&v%'u~er~a~f~or  R  hi y = F( X)  =  1+x2  ki!ia ?JMI~IVDJ  F(l) ,

F(  - 1).  F(i)



FhWMli4

29. a~~t$~mawia%hi

(1) -0 = 0

(2) 1-l  = 1

( 3 )  - ( a + b )  =  - a - b
( 4 )  - ( a - b )  =  - a + b

(5)  (a -b)+(b-c )  =  a-c

(6) 61  a # 0, b # 0 uh (ab)-’  = a-lb-’

30. a~~tydida~d  x hi  R 85 x2+  1 = 0

31. a&+wla1aJPio~d~

(1) k a > 0 t&a  t > 0 mr 67 a < 0 u@d a < 0
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