CSE547 Discrete Mathematics

Chapter 3: Problem 17



Problem Statement

Evaluate the sum Z)Skmtm/m_ in the case x>0
by substituting 2 ;i< i<x+kim] for Lxkiml and

summing first on k. Does your answer agree
with (3.26)?

Equation (3.26) Is
mX = X+ X+ ml+... 4 x+Hm=D) /m|




Our problem statement now becomes
ij[03k<m][1g j<x+k/m], xC

Splitting up we get
> bek<m]i<i<x+kim]-

2, oskem]is i< [xk=m(j-x)]
(v j<x+k/m gives m(j—x)<k) and

(j<x+k/m, j—x<k/m, j-x<1, j<x+1soj<|x]|)



We have to sum first on k

=Y sk <m]kzm(i- 0]

_ ngmzk [0<k<m]- ngmzk [0<k <m(j-x)] (1)

For the limit of j in the second summation

fori1< j<|[x], m(j—x)<0

. j =[x ]is the limit for j



So now equation (1) can be wriiten as

:ZlSjSMZk[Osk<m] - Zj:MZk[Osk<m(j—x)]
B Z Tierx] Z j:rqu_m(j_x)w
[ {CZ IB ] contains  [g |- [a | integers ] (312)

- 11£j£|_x—| B Z jzl—x—||_m(j—X)—|



Substituting j =/ x |

=m([x[-[1]+1) - [m([x]-x)]
(: [a..p]contains | B |-|a |[+1) and  (3.12)
(- LIx[]=1x1)
=m[x |- m[x]|-]- m |
ClIx]l=Ix].x=20)




= —[ - mx |

Using the reflectiors property| — x |= - x

which gives

= [mx |
This Is equation (3.26)

Hence Proved
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