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Basic concepts

e Set: a collection of items

[ ]
To Represent sets The set C 1s composed of elements X

— List method A={a, b, V Every X has property P
— Rule method C= { x| P(X) }

— Family of sets {A, | l €I} i:index I:index set
— Universal set X and empty set J
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Set Inclusion

« AcB:xe A impliesthatx € B |Aisasubsetol B

e A=B:AcB andBc A
e AcB:AcB and A#B

A and B are equal set

A 1s a proper subset of B
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Power set

» All the possible subsets of a given set X is call the
power set of X, denoted by ?(X) = {A| A <X}

e |?(X)|=2"when |X|=n
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Set Operations

 Complement A ={x | xe Xandx ¢ A)

e Union AuB={xlxeA0rxeB}

e IntersectionAnB={x|xe Aandxe Bj

o difference A-B={x|xec Aandx¢ B)

AuB X AnB X
- . ]
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Basic properties of set operations

Involution A=A
Commutativity | AMB=BMNA,AUB=B U A
Associativity ANBNCO=ANBNCAUBU CO)=AUBUC

Distributivity ANBUCO=ANBUANO),

AUBNO=AUB NAUO)
[dempotence | ANMA=AAUA=A
Absorption ANAUB =A,AUANB)=A,
Absorption by & AUX=XAND=D
and X
Identity ANX=A ALV ID=A
Law of i
contradiction ArmaA =0
Law of —
excluded middle AVA =X

De Morgan laws | AnB = AUB,AUB = ANnB




Function

* A function from a set A to a set B is denoted by

f: A—>B
_ Onto A Naming B

— Many to one student 1

— One-to-one
student 2

student 3
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Characteristic function (Belirtev)

* Let A be any subset of X, the characteristic
function of A, denoted by y, 1s defined by

1ifxe A
Xa®) =1 gifxe A

Characteristic function of the set of real numbers
X from 5 to 10

2

1 —————

1if5<x<10
XalX) = 0 otherwise

1
—

0 5 10 15
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Real numbers

Total ordering: a<b

Real axis: the set of real number R (X-axis)
Interval: [a,b], (a,b), (a,b]
* One-dimensional Euclidean space
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two-dimensional Euclidean space

* The Cartesian product of two real number

— R xR
— Plane

— Cartesian coordinate, x-y axes

 Cartesian product

Y

4 |

4

— AxB={<a,b>|acAandb eB} 52

A = {John, Bill, Sam]}
B = {Lisa, Mary, Donna}

B _J (John, Lisa),(John, Mary)(John, Donna)(Bill, Lisa),(Bill, Mary)
HK ﬂl (Bill, Donna),(Sam, Lisa),(Sam, Mary),(Sam, Donna)
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Convexity (Disbiikey)

* A subset of Euclidean space A 1s convex, 1f line

segment between all pairs of points in the set A
are included 1n the set.

A 1s convex < A r+(1- A )seA, Vr,s eA, A €[0,1]
Y, !

S, 8+: $=(9,8) N @ % %
| 6‘2 H—Ar+(1-A)s
5]
41 n ) 4
B ¥
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Partition (Boliintii)

« Given a nonempty set A, a family of pairwise disjoint
subsets of A 1s called a partition of A, denoted by I11(A), iff
the union of these subsets yields the set A.

« TI(A)={A;|1 €], @;tA CA} <A Aj= O for each pair
1#)(1,) eDand U, A

* Blocks
Refinement partltlon
. artmﬂ. Reﬁnement (aynstlrma)
- partition
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