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Mathematics Department             Year Four                           General Topology 

      Semester II                      Final Exam                     First Trial (Answer) 

Date: 17/12-2023                     Instructor: Dr.Wuria Muhammad Ameen Hussein    

 

Q1: 

1. T 

2. T 

3. F 

4. F 

5. T 

6. F 
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9. F 
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11.  F 

12.  F 

13.  T 

14.  T 

15.  F 

Q2:  

a. Clearly, F and G
c 
are disjoint closed sets in X 

 H,H1 such that FH, G
c
H1 and  HH1= 

 H,H1 such that FH, G
c
H1 and  HH1

c
 

 H,H1 such that FH, H1
c
G and  HH1

c
 

 H such that FH and clo(H)clo(H1
c
)= H1

c
G 

 

b.  

Let (X,) be not compact, then there exists a class of open sets {G} such 

that, 
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𝑋 = ⋃ 𝐺𝛼

𝛼∈∆

, while 𝑋 ⋃ 𝐺𝛼  for any finite subset Δ∗ of ∆.

α∈∆∗

 

Then {𝐺𝛼
𝑐} is a class of closed subsets of X for which  

⋂ 𝐺𝛼
𝑐 ≠ , for any finite subsets Δ∗ of Δ

α∈∆∗

⋂ 𝐺𝛼
𝑐 =  

α∈Δ

 

c. Let f (X,)(Y,) be continuous and BY. 

 f
 -1

(int(B)) 

Since f
 -1

(int(B))f
 -1

(B) and int(f
 -1

(B)) is the largest open set contained in f
 -1

(B), 

then f
 -1

(int(B))int(f
 -1

(B)) 

Conversely, let G, then by hypothesis, f
 -1

(int(G))int(f
 -1

(G)) 

 f
 -1

(int(G))= f
 -1

(G)int(f
 -1

(G)) f -1
(G)  

Q3: 

(a)  

1. 1={,{a},{a, b},X}, 2={,{a},{b},{a, b},X} and 3={,{a},{b},{a, b},         

                                                                                           {a, b, c}, X} 

2. 1={,{a, b},{c, d},X}, 2={,{a}, {b, c}, {a, b, c},{b, c, d},X} and  

3={,{a}, {b}, {a, b}, {b, c}, {a, b, c},{b, c, d}, X} 

 

(b) Let AX, then by hypothesis, f (clo(A)) is closed in Y. 

On the other hand, f (A) f (clo(A)), then clo( f (A)) f (clo(A)) 

Q4:  

(a) proof 

To show that (X,) is T1, let x, yX and xy 

(X,) is T0clo({x})clo({y}) 

Let zclo({x})- clo({y}) 
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zclo({y}) and clo({y}) is a closed setGz, H such that zGz, 

clo({y})H and GzH=. Notice that yH. 

From zclo({x})xGz and xH. 

On the other hand,  

zclo({x})- clo({y}) zclo({y})Kz such that yKz 

For Kz, we have xKz, since zclo({x}).  

Hence, for the open sets H, Kz, we have 

xKz, yH, yKz and xH.  

 Similarly, if zclo({y})-clo({x}) 

(b) Disproof 

Let X={a, b, c}, Y={0, 1, 2}, ={, {a}, {a, b}, {a, c}, X} and               

={, {1}, {1, 3}, Y}. Define f :(X,)(Y,) as follows, 

f (a)= f (b)=1 and  f (c)=3 

 Let A={b, c}, then A={, {b}, {c}, Y}. 

To show that f is an open map, we have,  

f ()=, f ({a})={1}, f ({a, b})={1}, f ({a, c})={1, 3} and                               

f (X)={1,3}.  

 While, the restriction map f |A:(A,A)(Y,) is not an open map, since 

 f |A({c})={3}.  


