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QUESTION ONE (20 MARKS)

a) Define the following terms
i.  Sequence
ii.  Riemann-Integrable function
iii.  Fourier series
b) Show that if p* is a refinement of p, then L(p, f,a) < L(p*, f,a) and U(p*, f, @) <
Up, f.a)
¢) Show that f € R(a) on [a, b] if and only if for every € > 0 there exists a partition p
such that U(p, f,a) — L(p,f.a) < ¢
QUESTION TWO (20 MARKS)

a) State the five properties of the integral
b) Suppose ¢, = 0 for 1,2,3,.... ¥ ¢, converges, {S,} is a sequence of distinct points on
(a,b) and a(x) = Zle cpl(x = s,). Let f be continuous on [a,b] then show fab fda =
S Caf (50)
c) Showthatif A = Eff:} a,and B = Zle b, both exist and are finite, then
i. Y. (a,+b,)=A+ B is monotonic, that is u(E) < u(F) whenever E and F
are sets in R such that E € F
ii. Y. ka,=kY a,=kA(k€ER)
QUESTION THREE (20 MARKS)
a) Show that if E::’:l% Converges
b) State the comparison test for series of nonnegative terms

¢) Show that the harmonic series 2:;1% diverges

QUESTION FOUR (20 MARKS)

a) Show thatif lim a, # 0 or if lim a,, fails to exist, then }.__ a,, diverges
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b) Given the function y=f(x) obtained by introducing the continuous variable x in place

of the discrete variable in the nth trm of the positive series 2:;1 a, be a decreasing

function of x for x > 1, show that the series and the integral flm f(x)dx both

converge or both diverge
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¢) Show that if p is a real constant, the series En=1§ converges if p > 1 and diverges if

p<l
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QUESTION FIVE (20 MARKS)

a) Assume a increases monotonically and a € R on [a, b], let f be a bounded real
function on [a, b]. show that f € R(a) if and only if fa € R. In that case, fab fda =
b :
I, fx)a (x)dx

b) Suppose ¢ is strictly increasing continuous function that maps an interval [a, b].

suppose @ is monotonically increasing on [a, b] and f € R(«a) on [a, b]. Define f and

gon[4,Blby B(») = a(e(y)) and g(3) = f(¢(y)) show that [; df = [ da




