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Solution: Quiz 6

1. Let A ={1,2} and B = {2}. Let P(A) and P(B) be the power sets of A and B, respectively.
Define
X ={xeP(A)| zUd#0}, and Y ={yeP(4)] yn{2} =0},

and define functions F': X — Y and G : P(B) — {1, 2}, respectively, by
F ={(z,y) € X xY| [number of elements in z| — [number of elements in y|] = 1},
1, for wUd =10
G(w)_{Q, for wUD#0Q °
Draw arrow diagrams for F', G, G o I’ and determine the domain of G o F'.

Solution: First note that

PB) = {0,{2}}
P(A) = {®3{1}7{2}7{172}}
X = {xzeP(A) zubd#£0} ={{1},{2},{1,2}} <« every element in P(A) except 0
Y = {yePA)] yn{2} =0} ={0,{1}} <« every element in P(A) that does not contain 2.

w € P(B)

» To list the elements in F, consider z € X = {{1},{2},{1,2}} and Y = {0, {1}}.
- For © = {1}, since number of elements in z is 1, we must have number of elements in y equal

to 0, which implies y = 0. Le. | (z,y) = ({1},0) € F or F({1}) =0},

- For z = {2}, since number of elements in z is 1, we must have number of elements in y equal
to 0, which implies y = ). Le. ’ (z,y) = ({2},0) € For F({2}) = (Z)‘.

- For = {1, 2}, since number of elements in x is 2, we must have number of elements in y equal
to 1, which implies y = {1}. Le. | (z,y) = ({1,2},{1}) € F or F({1,2}) = {1}}

Hence, the domain Dp = {{1},{2},{1,2}} and the range Rr = {0, {1}}. The arrow diagram of
F' is given below.

» From the definition of G(w), consider w € Dg = P(B) = {0, {2}}.
-Forw=0,wUd=0 = G(0) =1, and
-Forw={2},wUd={2} #0 = G({2}) =2,

The arrow diagram of G is given below.

X F v Domain

G GoF
P(B) {1,2} of GoF
7N N \ P

{1)7 ® .
[} W&* 1 7 {1}
{2} {1}
L — @ T2 {z}:: 2
{1,2}

» Since Rp N Dg = {0,{1}} n{0,{2}} = {0} # 0, then we can define G o F’
(G o F)(z) = G(F(x))



TU152 Name: . oo ID. vl

where x satisfies the conditions (i) x € Dp and (ii) F'(z) € Dg:

(i) x € Dp = {{1},{2},{1,2}} and
(i) y=F(z) e Da =PB)={0,{2}} = y=0 = =={1}{2}
That is, « that can be used for (G o F')(z) must satisfy

ve {1} {2} {1,2}} n {{1}, {21} ={{1}.{2}} = Daor={{1},{2}}
and

(GoF)({1}) =G(F({1})) =G0) =1  and(Ge F)({2}) = G(F({2})) = G(0) = 1,

which is shown in the diagram above and its domain is ‘DGO r={{1},{2}} ‘ [




