Foundation of Mathematics 11 Mustansiriyah Uni.-College of Sci.-Dept. of Math. (2017-2018)
Dr. Bassam Al-Asadi and Dr. Emad Al-zangana

Examples 1.2.2.

(i)(Constant Function). f:R — R, f(x) = 2,Vx € R. D(f) = R, R(f) = {1},
Cod(f) = R.

v — axis
34

X —axis

(ii) (Restriction Function). f:R — R, f(x) = x + 1,Vx € R.
D(f) =R, R(f) =R, Cod(f) = R. Let 4 = [-1,0].
g=flasA—=R gx)=f(x)=x+1,Vx € A.

D(g) = A, R(f) = [-11], Cod(f) = R.

FoO =x+1 g=rla

(iii) (Extension Function). f:[-1,0] — R, f(x) = x + 1,Vx € [—1,0].
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D(f) = [-1,0], R(f) = [-1,1], Cod(f) = R.
LetA=R. g:A—R. gx)=f(x) =x+1,Vx € A.
D(g) = A, R(g) =R, Cod(g) =R.

x, x=0

(iv) (Absolute Value Function) f:R — R, f(x) = |x| = {_x <O

D(f) = R,, R(f) = [0, ), Cod(f) = R.

(v) (Permutation Function). f:N — N, f(x) = —x, Vx € N. The function is
bijective, so it is permutation function. D(f) = N, , R(f) = N, Cod(f) = N.

E=(-9,9) 104
L
B=(4,4) 8
0,0
. . P . .
-10 -5 o ) 10

F=(9 -9)

-10 -

(vi) (Sequence).f:N — @, f(n) ==, vx € N. {f,} = { }s.

2

Dr. Bassam Al-Asadi and Dr. Emad Al-zangana



Foundation of Mathematics 11 Mustansiriyah Uni.-College of Sci.-Dept. of Math. (2017-2018)
Dr. Bassam Al-Asadi and Dr. Emad Al-zangana

(vii) (Canonical Function). Let R be an equivalence relation defined on Z as
follows:

xRy iff x — y is even integer, that is, R = {(x,y) € Z X Z: x — y even}.
[0] = {x € Z:x — O even} = {...,—4,-2,0,2,4,..} = [2] = [-2] = -
[1] = {x € Z:x — 1 even} = {...,—5,-3,-1,1,3,5,..} = [-1] = [3] = ---
Z/R = {[0], [1]}.
(0) =[0] =n(2) =w(-2) = ---.
(1) =[1] =n(-1) = n(-3) = ---.
(viii) (Projection Function)

PiZxQ— 7 P.(x,y) = xforall (x,y) €ZxX Q. P, (2%) =2.P(Z3) =L

P,7'(3) ={3}x Q.

(ix) (Cross Product of Functions)

fiN—>Q, f(n) =%,Vn eENandf:N—N, f(x) = —x,Vx EN

fxg:NxN—=QxN, (fxg)xy)=((x)g»)

= (%,—y) forall (x,y) € Nx N.

Exercise 1.2.3.
(i) Let R be an equivalence relation defined on N as follows:
R = {(x,y) € N x N:x — y divisble by 3}.
1- Find N/R. 2- Find =([0]), m([1]), =~ ([2]).
(i) Prove that the Projection function is onto but not injective.

(ii1) Prove that the Identity function is bijective.

3

Dr. Bassam Al-Asadi and Dr. Emad Al-zangana



Foundation of Mathematics 11 Mustansiriyah Uni.-College of Sci.-Dept. of Math. (2017-2018)
Dr. Bassam Al-Asadi and Dr. Emad Al-zangana

(iv) Prove that the inclusion function is bijective.

(v) Let f: A4, — A, and g: B, — B, be two functions. If f and g are both 1-1
(onto), then, f X g is 1-1(onto).

(vi) If f: X — Y is a bijective function, then f~1 is bijective function.
(vii) If f: X — Y is a bijective function, then
1- f o f~1 = I, is bijective function. 2- f =1 o f = I, is bijective function.

(viii) Let f: X — Y and If g: Y — X are functions. If go f = Ix, then f is
injective and g is onto.

(ix) Let f: R X R — R be a function defined as follows:
fly) =x*+y>

1- Find the f(R x R) (image of f).

2- Find £~1([0,1]).

3- Does f 1-1 or onto?

4-LetA = {(x,y) e RXxR:x =,/2 —y?}. Find f(4).
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