Sequences and Summations

Sequences

Definition of a sequence

A sequence is a function from a subset of integers to a set S.

a, theimageof thevalue n
a, then™ term of the sequence
{a,} isthesequence

An example of a sequence
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A geometric progression

a,ar,ar?ar?,...

Beginningwithn=0  {ar n}

An arithmetic progression

a,a+d,a+2d,a+3d,...

Beginning with n=0 {a+nd}




Example progression

{s,} wheres, =4n-1 and n=0

Summations

Summations
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Sigma for "sum”

Product

[T =8 % By X B X X3,

Pi for "product”

Summations
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Index of summation

Summations example

The sum of the first 100 integers

Y i =1+2+3+...+100

What's the answer?




Summations example/picture Summations challenge z" i= n(n+1)
i=1 2

Y i =142+43+..+10
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We now have a square 10 (n) by 11 (n+1) with area 110 units

We need half of that (10x11)/2 ‘

Summations challenge Summations: shifting indices
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D il =50+51+...+100
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Summations: a theorem Summations: nesting

4 =5 ..
22t
ar™-a .

) - ifr#l 25 5 . . 25 . . . .
?zoarl = r-1 zmzjzzl.j = zi:1(|.2+|.3+|.4+|.5)
(n+Daif r=1 =14-Zizfli

:14.25X26

=14.25.13
=4550

Proof: see the book




Summations: implementing a nesting as a bit of program

Zin;llzrj‘=i+1i'j

sum =0
foriz1ton-1do
for j=i+1to ndo
sum = sum + i*j

Summations: just a wee tweak

ZiD{2,4,6,8}i = 2+4+6+8

One More Example
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One More Example
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Table 2, page 157

n oo N(N+1)(2n+1)
k=T

One More Example
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Challenge

Zin=mz(j1=pi'j =?




