Mathematics Department Year Four General Topology
Semester | Final Exam First Trial (Answer)

Date: 17/12-2023 Instructor: Dr.Wuria Muhammad Ameen Hussein
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A{Z7234,..0,{345,..3,{45.6,..1,15,6,7,...},{6,1.8,...}, {7.8.9,...} }.

. {{1,2,3,4,5,6,7},{1,2,3,4,5,6,7,8},{1,2,3,4,5,6,7,8,9},
(12,3,4,5,6,7,8,9,10%,....2"}.

3. {14, 15,16, ...}.

. {1,2,3,...,103}.

- v={{8,10,11,12,...} Ju{{m+9, m+10, m+11,...};meZ }U{Y}.
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Q3:

(@) Let B be the base for t generated by & and B, be the corresponding base for Ty

generated by B.
Let BNYeBy,



n n
BﬂYESBy—>BE%—>B=ﬂsi,forsomesiESﬂBnY=< sl-)nY
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(b)
We have to show that,
(ty)z =12

Let Ke(ty),

Ke(ty),—»K=ZnH, for some Hety
Hetwv—->H=YNG, for some Ger

Then,
K=ZnH->K=ZN(YNG)->K=(ZNY)NG-K=ZNG.

So, K=ZNG, for some Ger, then (Z, (ty),) is a subspace of (X, 1).
Let Ketz

Ket; > K=ZNG, for some Gert

On the other hand,
Get->YNGety—> ZN(YNG)e(ty),
— (ZNY)NGe(ty),~ZNGe(ty);— Ke(ty),
Q4.
(a) Disproof

Let X={a, b, ¢}, t.={¢, {a},X} and t:={¢, {b}, X} be two topologies on X.

T,ut={¢, {a},{b}, X}.
Clearly, t,UT, is not a topology on X, since {a}u{b}={a, b}z 1, UT,.

(b) Proof
Let A be an open set in X,

A be an open set in X— A°is a closed set in X—clo(A%)=A".
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Then,
bou(A)NA=(clo(A)clo(A%)) A
=(clo(A)nA°) A
=clo(A)N(A°A)=clo(A)p=¢.

Conversely

Let bou(A)NA=¢.

Then

(clo(A)clo(A%))NA=p—>(clo(A)nA)clo(A%)=¢
—Anclo(A%)=¢, since Acclo(A).
—Ac=(clo(A%)*
—Acint(A).

Since int(A)cA, then A=int(A), hence AeT.

(c) Proof
Let yeexty(A),
yeexty(A)— yeinty(Y-A)—>yeHcY-A, for some Hety
—>yeGNYCY-A, for some Ger.

Clearly,

GNA=$p—>GX-A.

Hence,

GX-A—yeint(X-A) »yeext(A) »yeYnext(A).

Let yeYnext(A),

yeYnext(A)— yeY A yeext(A) > yeY A yeint(X-A)

—>yeY AyeGceX-A

Clearly,

GX-A— GNYCSY-A.

Since yeGNY, and GNY is open in Y, then yeinty(Y-A)=exty(A)



