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Things you need to learn to do

@ Give a recursive formula or general formula of a given sequence.

@ Find some terms of the sequence given a recursive or general formula.
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Formulae for sequences

There are two predominant ways to express sequences:

@ using a recursive formula, and
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Formulae for sequences

There are two predominant ways to express sequences:
@ using a recursive formula, and

@ using a general (explicit) formula.
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Recursive formula

A famous sequence defined recursively is the Fibonacci sequence:

1,1,2,3,5,8,13,21, ...
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Recursive formula

A famous sequence defined recursively is the Fibonacci sequence:
1,1,2,3,5,8,13,21, ...

You may notice that this sequence works as follows. (If you haven't seen it
before, try to figure out how it works).
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Recursive formula

A famous sequence defined recursively is the Fibonacci sequence:
1,1,2,3,5,8,13,21, ...

You may notice that this sequence works as follows. (If you haven't seen it

before, try to figure out how it works). We start with two 1s and then each
terms is the sum of preceding terms.
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Recursive formula

A famous sequence defined recursively is the Fibonacci sequence:
1,1,2,3,5,8,13,21, ...

You may notice that this sequence works as follows. (If you haven't seen it
before, try to figure out how it works). We start with two 1s and then each

terms is the sum of preceding terms. So the third term is the sum of the
first and the second.
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Recursive formula

A famous sequence defined recursively is the Fibonacci sequence:
1,1,2,3,5,8,13,21, ...

You may notice that this sequence works as follows. (If you haven't seen it
before, try to figure out how it works). We start with two 1s and then each
terms is the sum of preceding terms. So the third term is the sum of the

first and the second. The fourth is the sum of the second and third and so
on.
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Recursive formula

A famous sequence defined recursively is the Fibonacci sequence:
1,1,2,3,5,8,13,21, ...

You may notice that this sequence works as follows. (If you haven't seen it
before, try to figure out how it works). We start with two 1s and then each
terms is the sum of preceding terms. So the third term is the sum of the
first and the second. The fourth is the sum of the second and third and so
on.

We could write this mathematically as:

F=1, F =1, Fn=F,-1+F,—» for n>2
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Recursive formula

Consider the following sequence:

7,9,11,13,15, ...
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Recursive formula

Consider the following sequence:
7,9,11,13,15, ...

Can you think of recursive formula for this sequence?
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Recursive formula

Consider the following sequence:
7,9,11,13,15, ...

Can you think of recursive formula for this sequence? The first term is 7
and then to get to the next term we add 2 to the preceding one, so we can
write this mathematically as:
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Recursive formula

Consider the following sequence:
7,9,11,13,15, ...

Can you think of recursive formula for this sequence? The first term is 7
and then to get to the next term we add 2 to the preceding one, so we can
write this mathematically as:

a=T, an—=ap-1+2 for n>1
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Recursive formula

Let's take a look at another sequence:

2,6,18,54,162, ...
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Recursive formula

Let's take a look at another sequence:
2,6,18,54,162, ...

Can you think of recursive formula for this one?
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Recursive formula

Let's take a look at another sequence:
2,6,18,54,162, ...

Can you think of recursive formula for this one? The first term is 2 and
then to get to the next term we multiply the previous one by 3, so we can
write this mathematically as:

Tomasz Lechowski Batory IB SL 9 wrzesnia 2019 6 /22



Recursive formula

Let's take a look at another sequence:
2,6,18,54,162, ...

Can you think of recursive formula for this one? The first term is 2 and
then to get to the next term we multiply the previous one by 3, so we can
write this mathematically as:

by =2, b,=3xb,_1 for n>1

Tomasz Lechowski Batory IB SL 9 wrzesnia 2019 6 /22



Recursive formula

Another one:
—5,5,—-5,5,5....

What is the recursive formula here?
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Recursive formula

Another one:
—5,5,—-5,5,5....

What is the recursive formula here? First term is —5 and we change the
sign of the previous term to get the next one (which is equivalent to
multiplying by —1), this give:
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Recursive formula

Another one:
—5,5,—-5,5,5....

What is the recursive formula here? First term is —5 and we change the
sign of the previous term to get the next one (which is equivalent to
multiplying by —1), this give:

¢ = —b, Ch=—Cnh1 for n>1
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General formula

The problem with recursive formula is that to calculate a certain term, say
a100, you need to have the preceding terms.
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General formula

The problem with recursive formula is that to calculate a certain term, say
a100, You need to have the preceding terms. That is why a general formula

is often better - a general formula gives you a formula for the sequence in
terms of n only.
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General formula

The problem with recursive formula is that to calculate a certain term, say
a100, You need to have the preceding terms. That is why a general formula

is often better - a general formula gives you a formula for the sequence in
terms of n only. Consider:

L

N
wl =
&l
a1l =

This sequence can be nicely defined using the general formula as d, = %
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The difference between the recursive and general formula is that:

@ in the recursive formula we have a term defined in terms of previous
terms,

@ in the general formula a term is defined in terms of n (its number).
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General formula

Consider:
2,4,8,16,32,...

What is the general formula here?
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General formula

Consider:
2,4,8,16,32,...

What is the general formula here? We have consecutive powers of 2, so
the formula is e, = 2".
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General formula

Consider:
3,6,9,12,15, ...

What is the general formula here?
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General formula

Consider:
3,6,9,12,15, ...

What is the general formula here? We have consecutive multiples of 3, so
the formula is f, = 3n.
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General formula

Consider:
1,4,9,16,25, ...

What is the general formula here?
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General formula

Consider:
1,4,9,16,25, ...

What is the general formula here? We have consecutive square numbers,
so the formula is g, = n?
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General formula

Note that the formula may be more complicated, here:
9,15,21,27,33, ...

We have h, = 6n + 3.
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Now what we want to do is the opposite, given a formula, find some terms.
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Recursive formula

Let's define a sequence with the following recursive formula j; = 7 and
jn :jn—l -3.
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Recursive formula

Let's define a sequence with the following recursive formula j; = 7 and
Jn = jn—1 — 3. So we start with 7 and then to get to the next term we
subtract 3 from the previous one.
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Recursive formula

Let's define a sequence with the following recursive formula j; = 7 and
Jn = jn—1 — 3. So we start with 7 and then to get to the next term we
subtract 3 from the previous one. So the first five terms will be:

7,4,1,-2,-5, ...
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Recursive formula

We have k; = 8 and k, = %=t
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Recursive formula

We have k; = 8 and k, = % So we start with 8 and then to get to the
next term we divide the previous one by 2.
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Recursive formula

We have k; = 8 and k, = % So we start with 8 and then to get to the
next term we divide the previous one by 2. So the first five terms will be:

8,4,2,1,0.5, ...
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Recursive formula

We have h =3 and I, =2/,_1 — 1.

Tomasz Lechowski Batory IB SL 9 wrzesnia 2019 17 / 22



Recursive formula

We have | =3 and /, = 2/,_1 — 1. So we start with 3 and then to get to
the next term we multiply the previous one by 2 and subtract 1.
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Recursive formula

We have | =3 and /, = 2/,_1 — 1. So we start with 3 and then to get to

the next term we multiply the previous one by 2 and subtract 1. So the
first five terms will be:

3,5,9,17,33, ..
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Recursive formula

We have m; =2 and my = m2_; — 2.
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Recursive formula

We have m; =2 and m; = m2_; — 2. So we start with 2 and then to get
to the next term we square the previous term and subtract 2.
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Recursive formula

We have m; =2 and m; = m2_; — 2. So we start with 2 and then to get

to the next term we square the previous term and subtract 2. So the first
five terms will be:

2,2,2,2,2, ..
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General formula

With general formula this is even easier.
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General formula

With general formula this is even easier. If the formula is for instance
Zn=2n+7,then z1 =2x1+7=9
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General formula

With general formula this is even easier. If the formula is for instance
Zn=2n+7,thenz1 =2x1+7=9,2=2x2+7=11, and so on.
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General formula

With general formula this is even easier. If the formula is for instance

Zp=2n+7,then 1 =2x1+7=9, 22 =2x%x2+4+7 =11, and so on. So
the first five terms are:

9,11,13,15,17
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General formula

General formula w, = 37,
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General formula

General formula w, = 37, first five terms:

3,9,27,81,243, ...
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General formula

General formula w, = 37, first five terms:

3,9,27,81,243, ...

General formula v, = 2n? — 3,
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General formula

General formula w, = 37, first five terms:

3,9,27,81,243, ...

General formula v, = 2n? — 3, first five terms:

—1,5,15,29,47
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General formula

General formula w, = 37, first five terms:

3,9,27,81,243, ...

General formula v, = 2n? — 3, first five terms:

—1,5,15,29,47

General formula u, = n“ — n,
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General formula

General formula w, = 37, first five terms:

3,9,27,81,243, ...

General formula v, = 2n? — 3, first five terms:

—1,5,15,29,47

2

General formula u, = n* — n, first five terms:

0,2,6,12,20, ...
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The short test at the beginning of the next class will consist of finding
some terms of a sequence given its formula.
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If you have any questions or doubts email me at T.J.Lechowski@gmail.com
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