Using standard series
Starter

u 1
1. Prove by induction that Z r(r+3)= En(n +1D(n+5)is

r=1
true for all positive integers n.

Notes
The formulae for the sums of integers, squares and cubes are:
n

Zr:%n(rz+l)

r=1
n

1
2 r? = gn(n + 1D)2n+1) — in the formula booklet

r=1

3l

1, 2 -
r’=—n“(n+1) — in the formula booklet

M

r=1
These can be used when finding expressions for the sum of a formula.

Rules of combining sigma notation formulae
The sigma symbol is similar to the integration symbol wherp combining

n
1. Constants can be taken out as factors: Z kf(r)y=k Z f(r)
r=1

r=1
7

2. Sum of 2 functions can be split into 2 series: Z (f(rn+g) = Z f(r)+ 2 g(r)

r=I1 r=I1 r=1

n
3. Z k = kn, where kis a constant

r=1

Once the formulae have been substituted, factorise to get the final formula.

E.g. 1 Calculate Z r(3r+1)

r=1
Working: i r(3r+1)= i Br*+7r)
r=1 r=1
=3 i r?+ i r
r=1 r=1
= gn(n +D2n+1)+ %n(n +1)

I
=—n(n+1(2n+1)+1)

= En(n + DH(2n +2)
=n(n + 1)



n
E.g. 2 Find an expression for Z r2(r + 1).
r=1

Sum of series EQ
Series EQ

Exercise
p14 1C Qu 3-9

Summary
The formulae for the sums of integers, squares and cubes are:

ir=%n(n+1)

r=1
n

1
Z r? = gn(n +1D2n+1) — in the formula booklet
rﬁl
5 1, 2 -
Z r’ = Zn (n+1) — in the formula booklet

r=1
Rules for combining sigma functions:

1. Constants can be taken out as factors: Z kf(r)=k Z f(r)

2.  Sum of 2 functions can be split into 2 series: Z (f(n+g) = 2 f(r)+ 2 g(r)

r=1 r=1 r=1

3. Z k = kn, where kis a constant

r=1
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