T-79.149 Discrete Structures, Autumn 2004
Tutorial 7, 3 November

1. Verify the following properties of the Riemann—Stieltjes -integral, assuming that
the integrals appearing in the formulas are well defined:

(a) Linearity:
b b b
/(01f1+02f2)d9 = Cl/ fi d9+02/ fadg,
b b b
/ fd(crgr + cago) 01/ fdag +Cz/ f dgo.

(b) Reduction to Riemann integral: for a continuously differentiable function g,

[ 1o = [ g0 an

a

2. Let f and g be continuous functions and a,b € Z. Verify the correctness of
the following formulas, assuming that the integrals contained in them are well
defined:

[ 1@ de(r) = X FH)Agk),  Agk) = glk+ 1)~ (k)

a<k<b

[ 5(dgty = X f09V9),  Valk) = glk) g0k~ 1)

a<k<b
Derive from the preceding formulas the following “partial summation rule”

S F0agk) = [ TRe) ~ 3 gV

a<k<b a<k<b

3. Use Euler’s summation formula to estimate the following sums:

(a) Sum Yy<pepn kY2 up to order O(1).
(b) Sum Y14, k", r € N, exactly.



