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I. Notation for Sequences

A sequence, like the one you found above for the minimum number of moves for the Tower of Hanol
problem, is an ordered list of numbers. The sequence is named with a letter and a subscript, for

example a, . The letter is used to name the sequence, and the subscript (“n”) refers to the position of a

pumber in the sequence. For instance, d, would refer to the 4th term in sequence a.

Given the sequence {0, 1,1,2,3,5,8,13,21, 34,...} iy

Find the following terms: a, = 1 ; 4y = O ; Ay :r}\ y Bppy = 8

II. Formulas for Sequence

Some sequences have formulas that generate them. Formulas can be either explicit or recursive. An
explicit formula is a formula that allows direct computation of any term in the sequence. A recursive

formula requires the computation of all previous terms in order to find the value of term a,
(NEXT-NOW formulas are examples of recursive sequences).

Consider the sequence of positive even numbers {2, 4,6,8,10,12, 14, 16,...}
The explicit formula for this sequence is g, = 2n

a, =2

The recursive formula for this sequence 1s {an =a, + 2

Note that for the recursive formula, you must know the first term, then you define the rest of the terms in
relation to the first term.

Write out the first five terms of the following sequences:

g,=2n-1 5,5 . 1.4

k=Fo1 o % % .15.2¢

J

o= 45 1 1A




Arithmetic Sequences

An arithmetic sequence is a sequence in which the difference between two consecutive terms is
the same. The common difference is found by subtracting any term from its succeeding term,
The #" term (a, ) of an arithmetic sequence with first term 4, and the common difference is d is

given by the following formula: a,=a,+(n-1)d

Name the first five terms of each arithmetic sequence defined below. An example is given.

Example: a=2,d=3 ’)\, 55/ %, “( BLt

7, 10,13, 16

. a=4d=3 Y,

2. a=md=s ], 1>, 1T, 2, 2T

3. al=—i,d=1 "j/,_ ‘J: %. L';(: l..f
5 T,9 5, %, §

Name the next four terms of each of the following arithmetic sequences:

Example: 5, %_/13 \ 71, T, 75, 1%
/‘
- :ﬂ Hf
A , -
Loo2f 15,0, B, =B, IS
r*;j;.._\,)

3 ]4: I?] Lf-:)}rth],?,'?}fﬂ, 20?
/_2;'&.%

3. 90, 137, 175 2D, 25.1,72%.9, AxT]

Use a, =a,+(n—-1)d to find the A" term of the sequence ( is given)

Example: a,=7,d=3,n=14
ar{‘:: 7"‘ ()H'"f\)?)
Q= THIBE T LL@

I, a=-1,d=10,n=25

b= -1 - (D0 = 39
2. a,=2,d=%,n=8 C\%: pES C‘y—mﬁ :"Zg
3. 4 =27,d=16n=23 ;

P}

A,y = 3+ ( 23 \ile = Jé._,



Find the indicated term in each arithmetic sequence:
r

>
Example: a, for-17,-13,-9, ...

")

L ey for10,7,4 a, =10 + (2~ ,‘) (~3) 5

F5s)

-5
2. a,, for g\i -2 Qf{)_— <5+ (l() .h.’)(..g) '—‘-»“'37 )

vyd Gn° 3 r (12-)( %) :@

= r~')7 (>N = L@

4
‘Which term?
Example:  Which term of -2, 5,12, /. .is 1247 4, =72 \>Y= -
d =
4»':5" y\ ')"‘/ n = l?
Ny ) =7
1. Which term of -3, 2, 7, . . . is 1427 t
19y =~ (n-\5 — n= 3D
pt S
2. Which term of 7, 2, -3, . . . is -287
e rtn-s) [P=€)
Find the missing terms of the following arithmetic sequences:
Example: 55, 10, BS , 100 115
G, %, 3 “op & g
s~ §6 F(s-Nd
L 10 -%.8."1f, 6T, 52,4 ~Y= =0+ (& ’Oé
7 _ b
(” — —
&= g
2 2, 5, % ! 17 20
9, .
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Geometric Sequences

A geometrzc sequence is a sequence in which each term after the first is found by multiplying
the previous term by a constant. In any geometric sequence, the constant or common ratio is
found by dividing any term by the previous term. The n™ term (a,) of a geometric sequence with

n -1

first term o, and constant ratio r is given by the formula @, =, -7

Determine which of the following sequences are geometric. Ifitisa geometric sequence, find

the common ratio.
_g_
7

Example: 4,,/—2\5, 1‘\06:\500 G/’fé){""g/ C..« =<

1. 7,14,28,56,. .. %@@wﬁ:ﬁx@, =5

2. 2,4,6,8,... mo}- %gw,{?"h/\ {,/&r’}h»«&'fﬁc uJ/d"Q.

3. 3,9,27,54,... NOT™ %,egnndmt,,.; 17-3 =51 #35f
g S

4 9643 %ngd*mc,/ r=%

Find the next two terms for each geometric sequence:

=L
Example:  720,243,81,... ' % 27,9

1. 20, 30,45, ... =15 (p7 ‘? lO) Zg)
2, 90,30,10,... = 3 ‘"%7)' (? J

3. 2,618,... /= 5’11{ @a

Find the first four terms of each geometric sequence described below:

Example: a, =

3. a]:27,r=—% 271, 6;( EJ !



Find the n® term of each geometric sequence described below:

i 2 S [ )
Example: a,=4,n=3,r=5 a., = 1// 5 = UOO
p)

Find the missing terms of the following geometric sequences:

Example: 3, & , 1> 2 , 48
U

He = 5’r§'

1. 243, 3 , 7 , 9

3 = L el
,a‘s' %‘D/%Ir

(2)"_1 , which term in the sequence is 167772167 Hint: you

Given the geometric sequence :
4096

will need to use logarithms to solve this problem.

- N

- o=
1T Ul =y, ©
A S eI (107

~ & = ~
(N=)log = log LI6Trnie- 9070

f

[N=37



F. Given the geometric sequence !, 1 (2)"_] which term in the sequence is 167772167

4096
(fé‘?wﬂé 2 - 2) —t) ALV
L7194
CETTRT06 22 ,ré/ 68 111767% =~
V. Finding Equations Zé - ;i
A. Find an explicit and recursive equation for the following 'chllel:t}ebm

1. {2,5,8,11,..}

Pk,

Explicit Formula: Recursive Formula
=2 r (n-l) [a|—_.)
4+
1 df\ = aﬂ'\ 3

_ +
ol an-«—r - Qn '3

2 {7,21,63,..}

(reo.

Explicit Formula: Recursive Formula
. -\ &,z "
An = 'l (3> l -3
1 Op = A p -\
of

a’nr\ = an '3



3.

{28, 24.542, 21.084, 17.626,...}
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4,228 “2458 (n-)
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a, - 28
Cn = Cp-\ ’3'4—{;8‘
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