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Example 7. Write the terms for the sum and evaluate the sum.∑5
n=1 2n + 3

Note: In Calculus you will learn how to find what an infinite series adds up
to for certain types of series.
Example 8. Consider the series:

1

2
+

1

4
+

1

8
+

1

16
+ · · ·

Lets investigate the first few partial sums:
S1 =
S2 =
S3 =
S4 =
As we continue adding terms, the sum gets closer and closer to 1.

Example 9. Consider the series:

1 +
1

2
+

1

3
+

1

4
+ · · ·

Lets investigate the first few partial sums:
S1 =
S2 =
S3 =
S4 =
As we continue adding terms, the sum grows larger and larger without
bound. This series does not add up to an actual value.

5

= 5 + (2-2 +3)+(2-3 +3) + (2 -y + 3) + (2-5 +3)

= 5 + 7 +a + 11 + 13 = 45

a= 12 S=r=⑰
= convergent

series
to↳ 1

0 . 9375

T divergent !
=

it =
1-5

1: 8333

2 .083]...

-



4. Factorial notation

Factorials form the basis for important series like Taylor series expan-
sions.

Definition. The factorial of a positive integer n, written as n!, is
.

For example, 5! =

10! =

n! =
By definition, 0! =
Example 10. Evaluate the following expressions.

(a)
8!

3! · 5!

(b)
n!

(n + 2)!

(c)
(n + 1)!

(n→ 1)!

(d)
(2n)!

(n)!

Example 11. Given the sequence defined by bn =
n2

(n + 1)!
find b1 and b6.

6

=

the

product of all positive integers less than or equal ton .

12 . 3 . 4 - 5 = 120 5! = 5-4-3-2 - 1

1 .2. 3 . 4 .5 -67. 8 - % . 10 = 7628600

1 . 2.3 . 4 .. - - - (-2) · (n - 1).n

L

Write the sigger factorial in terms of
smaller factorial. :
#
In ,

a !
8 ! = 516 -7 - 8

=int) (n+2)Citat
=H(2nd)(n (n-1)2

= (+ 1)(n+2)(n+3) ... (2n)

(n +2) !=- A .(+ ). (n+2) = a ! (n+1)(n+ 2)

=T



Day 6 notes
Feb 10th

8.2/8.3 Arithmetic and Geometric
Sequences

1. Arithmetic Sequences

In this section we are going to introduce Arithmetic Sequences. The simplest way to generate an
arithmetic sequence is to start with a number a and add to it a fixed constant d, over and over
again.

Definition: An arithmetic sequence is a sequence of the form:

The number a is and d is
.

The nth term of an arithmetic sequence is given by:

Example 1: Is this sequence an arithmetic sequence? 13, 7, 1, –5, · · · .

If yes, find the common difference, the next three terms, the nth term,
and the 300th term of the arithmetic sequence

1

-
--

can be negative

a, a+d
, a+

2 d
,

a + 2 ....

at tazas Tay
a- a

,
= d

the first term called
ay -a) = dthe common difference
a = Q

an= a + 1d
an = a + (n - 1)d

aj= a + 2d

NM-n)
7 -13 = - 6 -5--6

-6 -6 = 6

1 -7 = - 6

-

d= - 3

a = 13

95 = - 5 - 6 = - 1

au = - 11-6 =17

07 = - 17
- 6 = 2)

=a + ( -12dan = 13 +m -)(6)

&300 = 12 + (200-1) (-b) =

-
1781r



Example 3: Write the first five terms of the sequence an = →4 + 3n.
Determine whether or not the sequence is arithmetic. If it is, find the
common difference.

Example 2: The 11th term of an arithmetic sequence is 52, and the 19th
term is 92. Find the 1000th term.

Arithmetic sequence recursive formula:

2

2

a = - 4 +3 = +

y +3 If yes
) +3 ↳3

au =
z) +>

aj =
11) +> ↳+

3

au = 52 52 = a+ 10d subtra
92= a+ 16d ↑

000
=
4997

a ,q = 92
40 = (x+ 180) -(+100)

An = a+ (n -1)d
Q100s =? 40 = 89

an = a + (11-)9
d =5

an = a + 10%
52= a+ 10(5)
52= a+ 50

a ,q = a + 10d

a = 2 &400 = 2+ (199)5= 4497

-

a)= a

↓

=ta
an = any + d

I-n= a+(n -1)d

an = 2Qn-1 +5
=

Q



Recoll :

Sequence:-
Partial Sum : a+ act---+Ro = Si=k
Factorial : n = 1 . 2-3-- n

-

Arithmetic : an = a +(n - 1) o

a: first term
a : common difference
Qa, or agaya



2. Partial Sums of Arithmetic Sequences

Example 4: a) Find the sum of the first 100 numbers.

b) Find the sum of the first 50 odd numbers.

c) Sum the first 25 terms of the sequence 3,→1,→5,→9, · · ·

3

a
,, az , Q) ,

- - --

Fa Id

Q , + Q2 as My-- an

*

1 + 2+ 3 + 4++ 100 = 3

(1 ,
2

, 3 , 4 ...
- ] is aritmatic wha=1

,
d= 1

① 3100 = 100 (H) = 100. = 5050

1 +3 +5 +7
... - a) S50 =? S = n(tan)

a= 1

a= 2 850= 50 (+99) = 2500
a50 = 1+(50-1)2 = ga

an = a+m- 12d a=3
,
d =

- 4
-93

S25 =7- 1125
↑ an = a + G-1)d

S25 = 25(3[i)) Q25 = 3 + (25- 1) (-4) =-93

S2j = -1125

Sn = n(an)



3. Geometric Sequences

Next, we are going to introduce Geometric Sequences. A geometric
sequence is generated when we start with a number a and repeat-
edly multiply by a fixed nonzero constant r.

Definition: A geometric sequence is a sequence of the form:

The number a is and r is
.

The nth term of a geometric sequence is given by:

Example 5: If a = 3 and r = 2, then we have the geometric sequence:

Example 6: The sequence
2, –10, 50, –250, 1250, · · · is a geometric sequence with a = 2 and r = –5.
Find a10.

Example 6: Find the common ratio, the first term, the nth term, and the
eighth term of the geometric sequence 5, 15, 45, 135, · · ·

4

- -

ar? ar ,---., arn-a ar,
a& z a fan

Q4 colled the common
the first term

ratio r= · =r, 8 = r
999

an = ann
- 1

I3
,
6
,
12
,
24, - - Q10=?

Que = 3 (2)
10-1

= 1536

an = ar
!

= 2 (5)" = - 3906, 250

7

↓*>

a
v =)

as = 5(z)8
+

= 10
,
935 .



4. Partial Sums of Geometric Sequences

The partial sum sn of a geometric sequence is given by the formula
below.

Example 7: Find the following partial sum of a geometric sequence:
1 + 4 + 16 + · · · + 4096

5. Infinite Geometric Series

An infinite geometric series is a series of the form
a + ar + ar2 + ar3 + ar4 + · · · + arn–1 + · · · .

5

*
&, @L as Al Q5 -- An

-yes geom wh

ataztay+. .an=a7

Sn=
n - 1

4096 = 1 - 4

Need to find n : use an = aph- ↓ n- 1

4096 = 4

d =n+ =n=746 = 4n
- 1



Example 8: Determine whether the infinite geometric series is
convergent or divergent. If it is convergent, find its sum.

(a) 2 +
2

5
+

2

25
+

2

125
+ · · ·

(b) 1 +
7

5
+

49

25
+ · · ·

6

= 2 .5

3)=5 I soiverge- 1 . 471

a)a = 2
,
r = 5

Since (r) = 15) = E 2) the infinite
series converges to

s==
=


