MATHEMATICS « CLASS 9

CHAPTER 8

Predicting What Comes Next

Exploring Sequences and Progressions

CHAPTER NOTES



SEQUENCES, TERMS AND NOTATION

A sequence is an ordered list of numbers. Each number is called a term.

The order matters.
Finite or infinite:
6,12,24,48,96 is a finite sequence
of five terms;
1.2, 549, .
The three dots show that the sequence

continues inolemcini‘l'e.lj.

is infinite.

Position and value:
ty, ta, t5, ..., t, label successive terms.

For odd numbers, t, =1, t, =3, t,=5, {, =7.
In t, =7: subscript 4 is the position;
7 is the term value.

A subscript is not an exponent. Here positions
normally start at one; some examples

explici’rg start at zero.

Natural numbers L 2.5 B s
Odd numbers i S5 Bt D

Square numbers Ly B U 46, 2.5,
Decreasins fractions L, —12- , -;— . % ,
Terms inc(udin3 ne.ga'l'ives =Ty =3, 1%, 9,

Terms may be positive, negative or fractional. Not every sequence has an easy rule.



TRIANGULAR AND SQUARE-NUMBER PATTERNS

'rriomgular' numbers :
$." 8. &, 10, 15, -

A A A N
+Z #3 +4& #5

Add the natural numbers up to the
chosen position.

T = 1+2+---+n="("2+1)
&
® ® O
o o e o o
& o ® ® & o o
® ¢ ¢ o o
T3 = 6 Te = 15

1+2+3+4+5 =15

Square, numbers :
1, &, 9, 16, 25, ...

Yo P T I
+3 +5 +7 +9

Consecutive odd numbers build larger squares.

1 cell
3 cells
5 cells
7 cells
9 cells

1+3+5+7+9=25=5%
1+3+54+ - +(2n-1)=n?

The n”‘ square number is the sum of the first n odd numbers.



EXPLICIT RULES AND TERM MEMBERSHIP

An exP\ici-\- rule finds a term clirec-HP Lrom
c

its position. We do not need 4o ca

+Hhe earlier +erms.

Odd numbers:
Un= Zr-1

u1=2X1—1=1
u3=2.><3—1=5

wlate

Finolin3 o Posi+ion :

2w =1 = 437
— 2n 138

—_ n 69

So one hundred and -H«\ir-i-j—seven is +the

Six+3—nin+h odd number.

Another explicit rule:
$n = DBnmn— 2

Lirst six terms
3. 8. 13. 18 23, 23

Some 5% 100 - 2 =498
Ssoos= D X 1000- 2 = 4998

Number Solve for n Conclusion
308 2812 =62 62" term
473 4735+ 2 =95 95% term
471 4715+ L = 90 b not a +erm

A position must be a positive in-l-eﬁer in these sequences.
A fractional Posi-Hon does not iden-\-i-(::j a ‘erm.




RECURSIVE RULES

A recursive rule defines a term us'ms earlier ferms. We must also know the s+ar+'m3

‘erm or Yerms.

1. Add three:
t, =1

tn B tn—1+3) nz2
Sequence: 14,7, 10,13,
Equiva\en+ exPlicH' rule:

ey 2 3n=2

The previous term is enoush.

2. Double, then add three:

u; =1

Uy = 2w, o+ 08 M2

Uy = 2x1 + 5205

Wg = 2x'5+ SRSULD

u4 = 2_)(13 +3:2.q
Next terms: 61,125, 253,
These terms keep increasing.

125 <133 < 253, 50 133 is not a term.

3. Multiply by one less:
Sy =.3
S =5 .8 =T nEZ
s, =3(3-1)=6
Sy = 6(6-1) =30
30(30-1) = 870

Wn
B
"

Sequence: 3, 6, 30, 870,...

For each next term, substitute the value of the previous term into the rule.
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