CUIN 7333
Notes: Sequences (part III) and Series
Special Sequences:

Arithmetic: An arithmetic sequence is a sequence in which the common difference between successive
terms, d, is constant.

a, =a, +d

Geometric: A geometric sequence is a sequence in which the common ratio between successive terms, 7, is
constant.

a,, =a,r

n+l

Examples:

Determine whether the indicated sequence can be the first three terms of an arithmetic or
geometric sequence, and, 1f so, find the common difference or common ratio and the
general term a,, .
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Finding terms:

) ) a =a+(n—-1d .

Arithmetic: " ( )
—q.r"?

Geometric: "

Examples:

Find the 10™ term in each sequence:

A 32.11.9.7.... Q=a, =l n= & =-2 Q,m‘—HJr(ID-lYa)

(- 40.2.6.18 ... =2 r =2 Nn=10 =



Series:

Let a,.a,. a;,....a, .. beagivensequence Suppose we are asked to add up all the
terms of the sequence. That 15, suppose we are asked to calculate

a,+a,+a, +._.+a, +....

The sum as a sequence of partial sums:

Let S, =a,
S, =a, +a,
S;=a,+a, +a;
S

4=H:+H2+H3+ﬂ4

S =a,+a,+a,+...+a,

n

This new sequence 1s called the sequence of partial sums of the given sequence a, .

Finite Sums:

Arithmetic:

S, =—(a+a,) S, =2[2a+(n-1)d]
2 or 2

Geometric:

S, = a_—ﬂlrn provided r=1




Infinite Geometric Series:

s=—2 |r<1
1-7

Examples:
Let a,.a,.a;, ... be an anthmetic sequence. Find the indicated quantities.

35. a,=a=7,d=2; find a. and §

10~

b5 =T +(5-)(A) = 15
Qo = 22 +00-DY] = 10

Let a,,a,.a;, ... be a geometric sequence. Find the mdicated quantities.

43, a,=a=3, r=-2; find a, and S,

fi

L, - ()" = 302 = -9
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R

Determune whether the geometric series has a finite sum. If it does, find 1t.




