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Section A
Answer all questions. Each question carries 1 mark.

Give an example to show that a continuous function on a set A does not necessarily have
an absolute maximum or an absolute minimum on the set.

State uniform continuity theorem

Define Lipchitz functions. Give an example.

Calculate the norm of the partition 7 = (0,1,2,4)

Show that every constant function is Riemann integrable.

2 n
Find the radius of convergence of the series 1 + x + % + -+ % + -
Define uniform convergence of a sequence of functions.

x2+nx)

Find lim (
Show that the integral [, \/i} dx diverges.

Investigate the convergence of foli dx
Show that B(m,n) = B(n,m)
State recurrence formula for Gamma function.
(12 x 1 = 12 Marks)

Section B
Answer any ten questions. Each question carries 4 marks.

Let I be a closed bounded interval and let f: I — R be continuous on I. Show that the set
f{) ={f(x):x € I} is a closed bounded interval.

Show that the function f(x) = % is not uniformly continuouson A = {x e R: 0 < x < 1}

Show that every Lipchitz functions on A is uniformly continuous on A
If f(x) = x for x € [0,1], calculate the first few Bernstein polynomials for f(x)

If f,g € R[a, b], show that f + g € R[a, b] and ff(f +g) = fff + f:g
Let f:[a,b] = R. Show that f € R[a, b] if and only if for every € > 0, there exist

functions a,w. € R[a, b] with a.(x) < f(x) < w.(x) for all x € [a,b] and such that

ﬁf(ak _'ae)‘< €
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451n\/_ dt

State the substitution theorem of Riemann integration. Use it to evaluate f

Discuss the pointwise convergence of the sequence of functions(x™)

Let (f;,) be a sequence of continuous functions on a set A € R and suppose that (f;,)
converges uniformly on A to a function f: A — R. Prove that f is continuous on A

State and prove Weierstrass M-test.

Express f J_dx in terms of beta function.
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Show that B(m,n) = |~ (1i}y)m+n y

Show that T G) =

(10 x 4 = 40 Marks)

Section C
Answer any six questions. Each question carries 7 marks.

State and prove boundedness theorem.

Show that f(x) = cosx?,x € R is not uniformly continuous on R
Let f(x) = x,x € [0,1]. Show that f € R[0,1]

If f:[a, b] = R is monotone on [a, b], show that f € R[a, b]

State and prove fundamental theorem of calculus first form.
Show that if g,,(x) = —for x = 0, then (g,,) converges uniformly on [0, o)
Show that the series ), is uniformly convergent on any interval

(nx+1)[(n-1)x+1]
[a,b],0 < a < b, butonly point wise on [0, b]

x3+x?

Test for convergence f_°°oo i1 dx
_Imrm
Show that f(m,n) = Tomn)
(6 x 7 =42 Marks)
Section C

Answer any two questions. Each question carries 13 marks.
a) State and prove location of roots theorem
b) Is there a real number that is less than its fifth power.
a) Let f:[a,b] - Randletc € (a,b). Then f € R[a, b] if and only if its restriction to

[a, c] and [c, b] are both Riemann integrable. In this case fff = facf + fcbf
b) Find F'(x) when F is defined on [0,1] by F(x) = [ (1 + £%)7\dt
a) State and prove Cauchy criterion for uniform convergence of sequence of functions.
b) Prove that vz T'(2m) = 22™1T (m) T (m + %)
(2 x 13 = 26 Marks)
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