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1.1 SEQUENCES AND SUMMATION NOTATION

1.1.1 Definition of a sequence

- A sequence is a function, f whose domain is the set of
natural numbers. The terms of the sequence are the

function values: f(1), f(2), f(3),...,f(n)

* However, the function notation f(n) is commonly written

as a,. S0, the terms of the sequence are written as such

dq, Ag, Agye..,dy




1.1 SEQUENCES AND SUMMATION NOTATION

1.1.2 Recursion formula

* A recursion formula defines the nth term of a sequence
as a function that involves one or more of the terms
preceding it

Find the first 4 terms of the sequence in which a, =3 anda, =2a,; +5,n > 2




1.1 SEQUENCES AND SUMMATION NOTATION

1.1.3 Factorial notation

If n is a positive integer, the notation n! is the product of all positive integers
from n down through 1

nt=n(n-1)(n-2)....3)Q2)(1)
0! by definition is 1

or=1

20

1) Write the first 4 terms of the sequence whose nth termsis &, = - ——;
(n+1)!

2) Evaluate each factorial expression:
a) 141 b) N!

21121 (n —D!




1.1 SEQUENCES AND SUMMATION NOTATION

1.1.4 Summation notation

The sum of the first n terms of a sequence is represented by the summation
notation

n
da=a+a,+a;+.....+a,
i=1

where i is the index of summation, n is the upper limit of summation, and 1 is
the lower limit of the summation

1) Expand and evaluate the sum:

6 S 5
2) ;2# b)kZ:;(Zk—?v) 0 Y4

2) Express each sum using summation notation
V121224374497 P 1+%+%+—+ ...... +




1.1 SEQUENCES AND SUMMATION NOTATION

1.1.5 Properties of Sequences

\J

If {an} and {bn} are two sequences and c is a real number, then

n n
* Constant Multiple Rule Z ca, = CZ a,
k=1 k=1
n n N
+ Sum Rule Z(ak_l_bk)zzak_l_zbk
k=1 k=1 k=1

n n n
* Difference Rule Z (a, — b)) = Z a, — Z b,
k=1 k=1 k=1

n J n ;
>a, =>a + >a whenl< j<n.
k=1 k=1 k=j+1 )




1.1

Example:

* Constant Multiple Rule

* Sum Rule

* Difference Rule

SEQUENCES AND SUMMATION NOTATION

ooy
i=1 i=1

4

3 (k+k®) = 4 k+z4:k3
k=1 k=1

k=1

S 5

> (@ -k)y=> 2" —ZS:k

k=3 = k=3

8 3 8
»3a=>3a+ > 3a




1.2 ARITHMETIC SEQUENCES

1.2.1 Definition of an Arithmetic Sequence

An arithmetic sequence 1s a sequence of the form
a,a+d,a+2d,a+3d,....a+(n-1d,...

1.2.2 nth term of an Arithmetic Sequence

The number a 1s the first term, and d 1s the common difference of the
sequence. The nth term of an arithmetic sequence is given by

Find the ninth term of the arithmetic sequence whose first term is 6 and whose common
difference is -5




1.2 ARITHMETIC SEQUENCES

1.2.3 Sum of the 15t nth terms an Arithmetic Sequence

Let {an} be an arithmetic sequence with first term a and common
difference d. The sum S, of the first n terms of {an } 18

1) Find the sum of the first 15 terms of the arithmetic sequence:

2) An amphitheater has 50 rows of seats with 30 seats in the first rows, 32 in the second,

34 in the third and so on. Find the total number of seats.




1.3 GEOMETRIC SEQUENCES

1.3.1 Definition of a Geometric Sequence

A geometric sequence is a sequence in which each term after the
first 1s obtained by multiplying the preceding term by a fixed
nonzero constant. The amount by which we multiply each time is

called the common ratio of the sequence. A geometric sequence 1s a
sequence of the form , 4 .
a,ar,ar,ar”,..ar",..r #0

1.3.2 nth term of a Geometric Sequence

A geometric sequence {an} whose first term 1s @ and common ratio 1s r,
the nth term is determined by the formula

Example:

Write the first six terms of the geometric sequence with first term 12 and common
.

rat'lﬁ




1.3 GEOMETRIC SEQUENCES

1) Find the seventh term of the geometric sequence whose first term
1s 5 and whose common ratio is -3

2) Write the general term for the geometric sequence
3,6,12, 24, 48

Then use the formula for the general term to find the eight term




1.3 GEOMETRIC SEQUENCES

1.3.3 Sum of the 15t nth terms an Geometric Sequence

Let {a,} be a geometric sequence with first term a and common ratio r.
The sum S, of the first n terms of {a,} is

1) Find the sum of the first nine terms of the geometric sequence:
2, -6, 18, -54

8 .
2) Find the following sum: »2.3'
i=1




1.3 GEOMETRIC SEQUENCES

1.3.4 Sum of an infinite geometric series

An infinite sum of the forma + ar + ar® + ar’ + ...+ ar" " + ...with first
term a and common ratio r, and is denoted by

1) Find the sum of the geometric series 3,2, — , g T

Wl H

2) Express 045 s a fraction in lowest term.




1.4 THE BINOMIAL THEOREM

1.4.1 Definition of Binomial Theorem

Binomial Theorom 1s a formula for the expansion of (a+b) for n any
positive integer. (Binomial Expansions / Series)

(a+b)} =a+b

(a+b)* =a® +2ab+b°

(a+b)’ =a® +3a’b + 3ab® + b°

(a+b)* =a* + 4a’b + 6a°b® + 2a'b® + b*




1.4 THE BINOMIAL THEOREM

1.4.2 Definition of a Binomial Coefficient

For n>r




1.4 THE BINOMIAL THEOREM

1.4.3 A formula or expanding Binomials: The Binomial Theorem

For any positive integer n

Expand
a) (X + 1)4

by (Xx—2y)




1.4 THE BINOMIAL THEOREM

1.4.4 General term of a Binomial Expansion

The term containing a" of the expansion of (a +b)" is

. . S5 . . 20
a) Find the term that contains X in the expansion of (2X + y) :

10
b) Find the coefficient of X% in the expansion of (XZ + —j :
X
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