CSE547: Discrete Mathematics
Chapter 2, Problem 11



Chapter 2, Problem 11
Question

The general rule (2.56) for summation by parts
IS equivalent to:

z (Ax+1 — ax)by

0<k<n
= ap by, —ag by — z A +1 (D1 — bi), forn =0
0<k<n

Prove this formula directly by using the
distributive, associative and commutative laws



Solution

Z (Ax+1 — ag)by

0<k<n
= Z (ag+1bx — apby) (Distributive Law)

0<k<n
n—1 n—1
= z A 11 by — Z a; by, (Associative Law)
k=0 k=0

We can write,

n—1 n
Z ayby, = z ayb, —a, by
=0 =0

n—1 n
= z Ay 41 by — z ayby + a,b,
=0 k=0
n—1 n
= Z Ay 4+1 by — Z ayby + ay,b, — agb
k=0 =1
n—1 n—1

= z Ak +1 by — z A +1br+1 + anb, — agbg
=0 k=0



n—1

= Z(ak+1bk — Q41bry1) + apb, — aybg
k=0

n—1

= > @b = bess) + b, — aohg
k=0
n—1
= a,by, — agby — z Ak +1(Drt1 — by)
k=0

So we have proved

z (ak4+1 — ai)by

0<k<n
= Guby—ayby— ) ea(bess — b forn =0
0<k<n



