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(A set is any well-defined collection of objects called the elements or members of

the, set.)

IX 2 = 6wluQ;rilUau6&J  M66fi  . . ., -3, -2, -1, 0, 1, 2, 3, . *.

N = 6%‘WdQh6?Ul6‘mJ’Tl~  ?4%6%~TIQ~hJ?U6ihail

R = 6W6WMflUaU~~~  (set or real numbers)

Q = 6’%GWQ9hJ3U~3SfRl~  (set of rational numbers)
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C=(l,.]  , A = (1, 2, 3, 4)

‘&h  C  du%ntiQU  9109  A
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%Qwlwl s ‘%GzqbnMd  P(S)

(Given a set S, the power set of S is the set of all subsets of the set S and denoted by P(S).)

P ( A )  = 14, {a),  {bt,  Ic),  {a,  b),  ( a .  ct.  lb,ct,  {a, b,  cl1

1.2 nl%h6~I6fbl3.6%66Wl  (Operations on Sets)

%w”  X  66% Y 6flU6%@lflEN~@i  ~WllU%i  %Ufll333J  ( c o m b i n e )  6W X 66% Y
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mm 9169  6w1  ISId%  J@ o&tnh  cwwiisau73niaz~  &3%iw%nold  x bbaz  Y

$Ihwwwi79n”uu  $14 J,  x uaz Y Zhmhmnln6u

(A collection of sets 2 is said to be pairwise disjoint if whenever X and Y are

distinct sets in 3,  X and Y are disjoint.)
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X-Y=[Xlx E X and x e Y]

AV3  ={x:x  E A and x G? Bt

dtJfli1  dWlHWil9  Mill  &WhlWh&J”olw”ols”  (difference

(or relative complement)) X - Y

The symmetric difference A @  B of the set A and B is the set

A@B  = (x:xEA  or xE  Bbutnotboth)

WitI

A@B  = (AuB)\(AnB) = (A\B)u(B\A)

A@B

-
x = (xlxext
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+h.iTa IX

A =

u =

?lq¶$J?l  $d  U hMM&Jw’ols”  uaE!d  A ,  B  lk=I: C  I~UlellflEiFItl  UfN U qW%J%

,TkdnJi  Gh6079

(a) ngn751LhU”@  (Associative laws) :

(A U B)  L’ C = A U (B U C) , (A n B) f-I C = A n (B n C)

(b) flgfllsffhfi  (Commutative laws) :

AUB = BUA, AnB=BnA

(c) flQfll~llOfMO9  (Distributive laws) :

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

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

(d) fIglOfla”nMod”  (Identity laws) :

AU+ = A ,  AAU = A

(e) fl@hGShJ (Complement laws) :

AUA =  A ,  AnA  = A

(f) flQ~l%ltXWU’+l  (Bound laws) :

AUU=U , An+ = 0

(g) Absorption laws :

Au(AnB)  =  A  ,  An(AUB)  =  A
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(h)  Involution laws :

T=A

(i) O/l laws :

ijl=IJ ,a=$

cj) De Morgan’s laws for sets :

(AUB) =  AAF,  (AnB) =  Au6-

(The  union of a collection of sets is the set that contains those elements that are members

of at least one set in the collection.)

U,;f=  (x1x  E XforsomeX  E j}

$u~iw~~a7era~u  a=&uiu  m&19109.;fb%hmw&  k:nonreYa;aeraraGh  $9

qjlu %wlyl6wl  lug LhMl9fl15 xr

(The intersection of a collection of sets is the set that contains those elements that are

members of all the sets in the collection.)

nd= ( x l x  E XforaIIX  E;J}

81 f = 1&A,, . ..>A.}

ISiUU

n n

UT=  VA, , nj= nA,

i=l i=l

lKl571

$ = (A,,& . ..t

kIfJU

Go 00

U.f=  uAr , n-f”=  f-IA,

i=l i=l
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i?adis  th

An = In,  n+l, . . . )

ua”,

= (A,, A,, . . . I

CM

al

VA,  = Uif= (1,2,...)

i=l

co

f-JA,  = ny=$

i=l

erasanisn"pd  wio FwwPHl'I  uo~lcl(~~~il~  s nmfJ%  rImJD9 FlmhJ  ltiilS

&flu  kwwh=wiSn  ua~~wa~uafl  ah s

(A partition or quotient set of a nonempty  set S is a collection of nonempty

subsets which are disjoint and whose union is S.)
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If A and B are two nonempty  sets, we define the product set or Cartesian

product A X B as the set of all ordered pairs (a, b) with a E A and b E B. Thus

A X B  =((a,b)IaEAandbEB}

X X Y = ((1,  a), (1, b),  (2, a), (2, b), (3, a), (3,  b))

Y X X = ((a,  IL (b,  I),  (a, 3, (b,  3, (a, 3,  (b,  3 t

x x x = ((1,  I),  (I, 3, (I,  3,  (2, 11, (2, 3, (2, 3,  (3, I),  (X 21,  (37  31

Y X Y = I@,  a), (a, b),  (b,  a), (b,  b) I

o,“@blh&&6~  o&a’1  FFlawg!Plaaa”a  x X Y # Y X x

%~l~~&Wil

(x x Y( = (xl * (Y(
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”

&66ei&  l-16 hhm%%.6w’pla’ &J 6’W (1, 2, 3, 4,5, 6, 7,8, 9,lO)

!pl” A = (1,4,  ,7,  lo), B = (1,2,3,  4,5) 66% C = {2,4,  6,8)

losa%oodsl~nlsUorl9~~~~66~~~6~~

1. AUB 2. BnC

3.A-B 4. B - A

5. A 6. U - C

7. u 8. AU0

9. BfI$ 10. A ‘d U

11. B n U 12. A A (B U C)

13. B n (C - A ) 14. (A n B) - C

IS.  A n B u C 15. (A U B) - (C - B)
”
&66@% 17-20 18 X = (1,  2} 66aE  Y = {a, b,c) 0sl%au~lermsao119nUesareiP=lrR

17. x x Y 18. Y x x

19. x x x 19. YXY

&66d& 21-24 1s X = 11, 21,  Y = {a), Z  = (CZ,  p] 0963erPd~lunlaaon9nslesareia=tllrn

21. x x Y x z 22. x x Y x Y

23. X X X X X 2 4 .  Y X X X Y X Z
w
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X” =-I- ,-l<nl4

2"
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Ca, = a, + a,,,  + . . . + a,
l=m

(1)

”

”

~l.hWll  Ca,  d?Jf&  ~~fdaa01f.t~~  (sum or sigma notation)
em

”

66WZ 7Ca,  dUfl%  @f&Q6M  (product notation)
,=rn

$Ukf  i dUfl<l  tWSY~(index)

m .hfl% 3GNh%kN  (lower limit)

n dWli1  %i,BlfhU  (upper limit)

ia, = a, + a, + a3 = 2+4+6=  12
I=1
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&-I = g&J+1

,=o ‘=I

”

S, = Cat
,=o

2 , if n is even

=

0 ,ifnisodd

22 CT 203



(In certain contexts, a finite sequence is caled a string.)

(A string over X OS a finite sequence of elements from X.)

~aiaef-h  12 $I? X = {a, b,c) t%;7141%~

string and is denoted h.  We let X denote the set of all string over X, including the null

string, and we let X+ denote the set of all non&l  strings over X.)
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(4  t,

OJ)  t,

Cc)  t,,

(4 t2077

3

(e)  G t,
1=3

3
(g) n: t1

,=3

4
Cc)  c “,,=I

3
(4  c v>

,=3
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