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Instructions: Answer all questions. Each question carrie 3.5 marks. Justify each
answer clearly.

1. In which of the following cases does there exist a continuous and onto function f :
X —=Y7?

a) X =(0,1), Y = (0,1]
b) X =1[0,1], ¥ = (0,1)
¢) X=(0,1), Y =R

d) X =(0,2), Y ={0,1}

2. Which of the following statements is/are true?

(a) There exists a continuous map f : R — R such that f(R) = Q.
(b) There exists a continuous map f : R — R such that f(R) = Z.
(c) There exists a continuous map f : R — R? such that

fR) ={(z,y) e R*: 2? + ¢ = 1}.

(d) There exists a continuous map f : [0,1] U [2,3] — {0, 1}.

3. Let E be a subset of R. Then the characteristic function yg : R — R is continuous if
and only if

(a) F is closed
(b) E is open
(¢) E is both open and closed

(d) FE is neither open nor closed

4. If f is defined on E, the graph of f is the set of points (z, f(x)), for x € E. In
particular, if F is a set of real numbers, and f is real-valued, the graph of f is a subset
of the plane.

Suppose F is compact, and prove that f is continuous on F if and only if its graph is
compact.

5. Discuss the continuity and uniform continuity of the function f : (0,1) — R defined
by f(x) = 3.



