Bijections

Proposition 138 For a function f : A — B, the following are
equivalent.

1. f Is bijective.

2. VbeB.dlae A.f(a) =b.
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Surjections

Definition 139 A function f : A — B is said to be surjective, or a
surjection, and indicated f : A — B whenever

YbeB.3acA.fla)=b .
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Theorem 140 The identity function is a surjection, and the
composition of surfections yields a surjection.

The set of surjections from A to B is denoted
Sur(A, B)
and we thus have

Bij(A,B) C Sur(A,B) € Fun(A,B) C PFun(A,B) C Rel(A,B) .
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Enumerability

Definition 142

1. A set A is said to be enumerable whenever there exists a
surjection N — A, referred to as an enumeration.

2. A countable set is one that is either empty or enumerable.
An mwuajﬁ\ c’Tf o st A o 8’”5@‘1“&"

er N =D A
L ~ o e .-- , ) , -~
L dea: e(e), (1), € Ay

o
/6‘ A:{C({L)lw&Nlj

— 396 —




Examples:

1. A bijective enumeration of Z.
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2. A bijective enumeration of N x N. M = Z—(—{:’;‘) 1 e
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Proposition 143 Every non-empty subset of an enumerable set is
enumerable.
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Countability

Proposition 144
1. N, Z, Q are countable sets.
2. The product and disjoint union of countable sets is countable.
3. Every finite set is countable.

4. Every subset of a countable set is countable.

— 401 —



fPrOPOSdRm: “The. (}(&JMCX Q;J( et ek e %
3 QMILVV\,U“JOIL&
PROOY : Lot @1‘./‘7\‘\"% Ay ey N ) A be
QMSCaﬁé’M. I e Showr Tht That i &
g/wra\ec,h’m N —=> A xAq . Conpokr
@lx&L:NX/N%A’[xAL 2(“’0’\ ba,
fuxea)(0) = (6161, €2y Emebeise:obae
Thok ex ey 1o @ murgechion. Then toke o
Swfj€oh°v\/ N—> Nx N snd o ain éSﬂM‘J&,Q‘LM

IN =22 x N = Aqx Ao K




Corouéfaz A, 18 emmerable

CPQ@@'T:: Z_ A M\MV\/\MEW
/N+ i OAwnefc\,EW,

7L7< /N—k 3" CVLWYWQ@L/{*C

/N__>>7Z>4/N+f > A
Q’L] W\)k >VL/V‘/\.,




Peoposbisn; “The disyuint” wnier of
emumtl sl sels T ammtrable.
oo Lot e N D A ad ey: N - My be
gwscobx'&\& e nael cans Wnet @ Qursed'\m«,
N =0 A & Ay Firel, e sdar
e . N—=> NN

n— (ram(n2) %‘;‘i‘l("‘)l}>
oSt Show e R Q\mjecfﬂ\—c
Seamd., tongden

/N@IN -——9>/44 t[\)/*g,



defwst ey

61(’.9'62— : NC‘:{?’/D\[\ /7 AGHAL
(O) n) (0/61@/\)
() w) o L ae)
L pororse: Shiw Thal ether 1o @ sucjechon.

% & &

N S NN — A

-~




