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Proposition (26)

If E is a Connt subset of M, then cl(E) is Connt.
Proof.

Let E be Connt subset of a (M, ) and suppose that cl(E) is Dconnt,it follows
that there exist A andB are non_ empty sets > cl(A)NB =0 =cl(B)N
A.So,cl(E) = AUB¢thenE € cl(E) = AUB, Since E isa Connt thusE € AU
Band ECAor ECB. If, EC A, cl(E)<cl(A) then cl(E)nB S cl(A) N
B=¢--(1). Since cl(E)=AUB - B Scl(E) » cl(E)NnB=B — B = @.For
cl(E)nB =@ (from(1)) and Hin M > cl(E)= HUuD.Since E=(HNE)U
(DNE) and cl(HNE) € cl(H) and cl(DNE) < cl(D)and H N D = @,then
clDNE)YNnH=0,wegetcl(DNE)Nn (HNE)=Q.

Similarly, cI(H N E) n (D n E)=@. Therefore, E is Conntthis contradiction for
B # @. Similarly, E € B - A = @. Hence, if E is Connt, then cl(E) is Connt. m

Proposition(27)

Let f: (M,7) = (N,o) be asurjection Cont. map. If (M, t)is Connt, then (N, g)is

Connt too.
Proof.

Let (N,o)be not Connt and M = H N D ,where H, D are separated non_ empty
open sets in (N,o)Thus M = f~1(H) u f~1(D)

where f~1(H), f~1(D) are Sepa non_ empty open sets in N this is contradiction,

then (N, o)is Connt. m



Remarks (2.1.11)

1. X is connt.set, iff it is not the union of two non-empty separated sets.

2. If X is the union of two disjoint non_ empty P_ open sub sets then X
iIs DDconnt.

3. If E isconnt.setof Xand H, D are Separyp sets of Xwith E € H U D ,then
eitherEC H orE € D.

4. IfE subset of X isaconnt.. Then clp(E) is connt.

We know that if H and D are connt.sets, then H U D is Dconnt. set, but by
adding some condition we can prove that connt. sets by the following theorem.

Theorem (2.1.12)

If H and D is connt. sets, suchthat HN'D # @. Then H U D

IS connt. set.

Proof.

Supposethat H,D € X > H NnD # @ and H, D are connt. and

H U D is connt. If X,Y are two disjoint non_ empty open

setsand X,Y€ t, then HuD =X U Y.

SOHECHUD -HEXNY—> HC XorH € Y (because H isconnt.).  Also
DCHUD -DCSXNY—->DCXorD C Y(because D is connt. ).
Now,either HEX ADEX » HUDCE X - Y = @ ,this is contradiction.
o-rHEYADCY - HuUDCY - X =g, this is contradiction.
ooHEYADCSX->HNDESXNY=0->XNY= 0,

this is contradiction.

orHEXADCECSY-HNDCSXNY=0->XNnY =0,

this is contradiction. Hence HU D is connt . m

And by generalizing the above theorem to any family of connt . sets, we obtain the

following theorem.



Proportion
The union of any family of Connt, sets have non_ empty intersection connt. set.

Proof.

Let { M;:i € N} be non-empty of connt. subset of X and Uje, M, is Dconnt.,

then Ujea M = H U D, where H and D are separated sets in X. Since Nijey M; #
@, then x € Nie A M .

Since X € Ui M either x e Horx €D, if x eHAx €M;,Vi € N. By
(Remarks M; S HorM; €D. SinceHND =0 .

Then Ujea M; © H (because M; € H forall i € Z), that leads to D is

empty , this is a contradiction.

By similar discussion H is also empty and this is a contradiction.

Then Ujep M is connt. set. m



