Foundations of Algebra Unit 5. Lineas Funcuions Notir

Arithmetic Sequences (Explicit Formdla)

e
For the following patterns, find the next two numbers. Then describe the rie you ore a0Or g ek e

Pattern _ Rule Common Dillerence
o4202. 4 b .. adding Z +2.
+Lv2 42 <
b.655352 045 -1 .. subtraching |.5 = ] %

4
c.12.18,24. 30 , 3o, .. a_gldimj (o +lo
an97.5 3 . __S.uzlzb:ac:bnq_L_______ il 29
e. What did you notice about your patterns? Sﬂi&n}_imm

f. What do you think the “..." meansz __ ConHinu-s on foreser

A _&%M&-is a pattern involving an ordered arangement of numbers, geometric figures. letiers or other
objects. A sequence in which you get the next consecutive term by adding or subfrocting o constont vaiue s
called an arithmetic SeguenCa. In other words, we just add of subtract the same vaiue over ond
over...infinitely. This constant value is called the 1

Formula for Arithmetic Sequences

(r tenn‘;siﬁon B

Explicit Formula: a,=a +(n-1)d
n" mm/ . common difference
\\ term jv‘

Why We Have a Formula for Sequences

12 3 4 5

Toke alook at the following pattern: 4, 2 124, 16, .... 20 What is the common difference? ¥ l
“4+4 +4

What is the 15 term? 4" What is the 3 term? ! 2. What is the 5t termz _Z O

what is the 54" term? _~ (You don’t want to add ﬁ_ over and over 54 fimeszeli2i2i2)

This is why the Explicit Formula was created — as long as you know your common difference and 15t tem, you
can create arule to describe any arithmetic sequence and use it to find any term you want.

Creating an Explicit Rule

1. Write down the Explicit Formula. . Ap=a, + (n-l d

2. Substitute the first term in for a1 and common difference in for |2 | an= 4 +(n -[) 4
d.

3. Simplify the right side of the equation by distributing and 3. an= 1+4n-4
combining like terms. Your result should be an equation that looks an= 4n+0
very similar fo y = mx + b (except it will look more like an = dn + c). an = 4n

n ——

4.To find an nth term, substitute the term number you are wishing 4. & £q= -
tofindinton. AnAd 4. 94 4(54) 2k




Foundations of Algebra Unit 5: Linear Functions Motes

Creating an Explicit Rule

Write an Explicit Rule for the following sequences:

+7 +1 -4 -4
a.1,815.... b.4.0.-4..
C”:_l_ o= I
d=*"1 a- ~ 4
|,) on = A, +(_n-|)c] |.) Ap = a.,+(,;‘13i
£)an= |+ (n-1)"7 2)an= 4+(n-1)-4
3)6\4\’ | +1n-1 6._)&4\""4"4n‘1
aAn=n - o An = - 4n +8

Finding the Nth Term
To find the nth term, particularly when the nth term is quite large. you want to create on Expiicit Rule first ond
then substitute that term number into the rule for n. fam abeve
+orthegivensequences, creatie an explicirule~-and-then use the rule';to find the following terms:
a.546+5267.....  Find 21 term or ax b. «30—22—4—6; .... Find 30" term or ax
0-,,"'71’1"1.9 a-n“‘"4h"8
Ay = U2l -0 Azo =~ 4(3°)+8
Ay = 147-0b QAge = — |20+ 8
az" |4l A5o— ‘-IIZ_

Finding Terms Using an Explicit Rule

For the following sequences, find the first $areeterms: A a
two Lo %
a.a,=4+3(n-1) b.a,=—(n-1)
A = 4+3()-) &, = -[(1-1)
Ay = 4+3(0) 4 = -1le) =0
a = 4+0 =4 a, = -1(z-1)
a, = 4+ 3(2-1) Ay = =1(1) =~

Ay = 4"’3(0
A= 4+3%=1]




Foundations of Algebra Undt 5. Linear Functions Notes

Arithmetic Sequences (Recursive Formula)

There is a second formula for arithmetic sequences colled the Recursive Formula. The recuryve formula olows
you 1o find the nex! lerm in o sequence if you know the common dfference and arvy term of e 1eqence

/ai’l — 91’1"‘1 + d\

Nth Term Previous Term Common Difference

Finding Terms Using a Recursive Formula

For the following recursive formulas, find the first three terms: J A J A 3
a|:4 ‘/ al=-7 / a|=-3.5 / |
a. b. c. |
anzan—l+4 a,,:a,,_l_6 a_:a,.,+9 |
Ay = Ay + 4 Ap= Ryey ~ b Ay = A,y 9
a—2=a—|+4‘ az; a.,‘Lo a?_: a‘ -fﬁ
A= g4+4=28g A, =-1-L =-13 02 -3.6+9=6.5
Az = Az- +4 A3 = Qg " Lo As = Ay-y +4
Ay = Ay +4 As = Az ~ b A3 = Oy + A —
—_— Az = ~ \C\
3 —_
d= +4 -7, / 4=-b i =4
Creating a Recursive Rule
For the following sequences, create a recursive rule:
+77 # - —4 +8 48
A 1.8 15 b. 4,0,-4,... c.-5, 3, 11,...
d =+] d=-4 d=+8
Xy = L +7 _
h n- Apn=A o, —
I h -1~ 4 OAp = Ap-1 + B



