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SECTION 3.5:
Functions and Set Operations.

Definitions:

Let f: A = B be a function and let S be a subset of A and T be a subset of B
(SUA,TUB), thenf(S)={y:yUBandy=f(x): x US} is called the
direct image of S under fand f' (T) = { x: f(x) U T } is called the inverse
image of T under f

Example:
LetA={a,b,c,d,e} B={s,t,u, v} and
Let f: A = B be defined by

f

a S
b t
c u
d %
e

letS=1{a, c,d} UA T{s,t,v&
. f(S)={fx):xUS}

= {f(a),f(c), f(d)}

={t,u}
- (D
={a,c
D={ab
C={s,v
Example:

x)=2x+1

Letf:R >
; T={x:0<x<2}

={f(x):-2<x<2}
then ={f(x):-3<x<5}
f1(M={x:fx)UT}
={x:0=f(x)<2}
={x:0<2x+1<2}
={x:-1<2x <1}

T
< < —
—X—z}

N[ =

={X:-



Math 152 Osama Alkhoun (Mobile: 0796484613)

Example:
Let f: R = R is given by f (x) = x>
LetA={x:-1<x<3}

Find:
i. f(A)
ii. £ (A)
iii. f (R)
iv. £ (R)
v. 1 (f(A))
Vi. f({4})

Solution:
1. f(A)={fx):xJA}

= (f(x):-1<x<3}
= {x:0<x<9} Q

i A= (xORfOA}
={xUOR:-1< f(x) <3
={xUR:-1<x*<3}
={xUR:-1< I~ g3 }
={xUR:-v3 < |~ }

. fR)={f():x0OR}
={x*:xUR}
={[0,0) =R}

Example:

Let £ R > R be defined by f (x) = =, find £ if possible.
A={xUR: 0<x<2} B= {xUR: 1<x<3}
f'l(A)z{xDR:%ISXSI} f'l(B)={x[|R:%§XS§}
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Theorem:
Suppose that f: A = B is a function and H, K two sets of A, then
f(HO K)=fH) 0 f(K)

Proof:

Let y be an element of f (H 0 K))

We can find an element x in ( H 0 K)) such that f (x) =y because x UH or K
And y Uf (H) or f (K), and we have shown that f(H O K) U f(H) 0 f(K)

Example:
LetA={a/b,c,d,e} B={s,tu, v} anddefinef: A > B by
f

a S
b Pt
d A

let H= { a} K={b,d} D={c

«  f(H)={t]

. f(K)={v,u}

. HO K={a,b,d}
. fHO K)={t,v,u}

. ‘={a,b,d, e}
. f(DC){t,V,u}%

= &P
( fD)= {t}

N
In general, it is not true that:
1. f(SNT)=f(S) nf(T)
2. f(S) =(f(S))°
then:
. F(SNT)#£(S) NI(T)
. f£(S) # (f(S))°
then the distribution be to the Union ( U ), and not true to the Intersection (M)
and complement.
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Theorem:

Suppose that f: A = B is a function and S, T two subsets of B, then
1. f1@ES 0 T)=f'©S)0 £'(T)
2. f1ESnT)=f1ES)nf'(T)
3. f1(ES)=(¢"®))

Example:

LetA={a,b,c,d,e} B={s,t,u, v} anddefinef: A > Bby
f

T

a S
b t
d \%
let S={v} T={tu} Q
Find:
1. f1(S0T)
2. f1(SNnT)

3. £ \
£SO T)y=f"(S)0 £'(T)
={b} 0 {a,d}
—{a,b,d}
2. f1(SNT)=f"( (fb
={b}

3. £1(SY)
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key concepts

SECTION 3.1: Functions.

function

f:A>B

A : Domain

B : CoDomain

function value y = f (x) forx UA andy U B
identity function i1da

inductively defined function

recurrence relation

recursively defined function

SECTION 3.2: Injective and surjective functions.
1. injective function ( one — to — que )

2. surjective function ( onto )

3. bijective function ( one-tggone ¢ on e)
SECTION 3.3: Composition of functigs.

l. composition g ©

2. ", f composed wit n ti
SECTION 3.4: Inverse functions.

1. f', the inverse of

WX R W=

a. f'o f =id
b. fo f'sm
SECTION 3.5 s &nd Set Operations.
1. £(S t ithage of theset S U A: f(S) U B

2. 1 (Q), fiinrse image of thesetQ U B: f(Q) U A
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