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Sectlon 9.2 — Artthmetic Sequences and Partial Sums
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Today we are going to look for a “simple” way to find an explicit formula for an arithmetic sequence.
Consider the following sequence. Do you see a pattern for obtaining each term?

a, a, a, a, as;

5 8 1 14 17
5 (5+3) (5+3)+3 ((5+3)+3)+3 (((5+3)+3)+3)+3
5+( 0)3 5+( 1 )3 5+( 2 )3 5+(35 )3 5+(+ )3
Therefore the EXPLICIT FORMULA is: a=_2%wn)3
What is the RECURSIVE FORMULA? 0, =S . 0wz 0n-r ™3

6L Ay = Gp *3

General Form of an Arithmetic Sequence:

Recursive: a,, a,, =a, +d Explicit: a,=a,+(n-1)d
Example 1: For the following arithmetic sequences, find both the explicit and recursive formulas
Sequence Recursive Formula AND Explicit Formula
a) 1, 9,17,25, 33,41, 49, .. ‘
PG LR HE 4E vy g = \ Ga=_ s ¥ %
an = \ =¥ {,V\ -'(\'\} 2 or 5/\ - :}‘
b)  10,7.4,1,-2,-5, .. (L, =18 Gpty = Gn—3
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c) =10, d=6 3, =10 Oty = On *h




Can anyone see a "quicker" way to get the simplified version of the formula?
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G- a0 = a=dn)+b

Example 2: Find the explicit formula and the indicated term.

ez [\ v ) = -+ /
a) a1, a,=37 a,= i LV\'-‘) o PR VF (21 - Db
= ( - ==
= * 10 —Y . . I
&\b 0\4; 8 33» 0\‘* = 0\-.”{,“’("\\,3\ 1}--‘,»‘ J?;l
3F =\ ‘
. \ 03\ \ - O_\ + 3 3 b
3 =
Can you find the 21" term without finding the general term formula? How? UXLM
an= a,* gy ) or ay= dy+ (21~15)
()\;\ = + 0\ {d 4 - A X! b
Ay * 103 g 03
b) a,=20, a,=65 a=_>"W)S a,=_o* Lz\-l}g
7 , : —
Oy = Og+ (B-94d by = 0, * (¥-0d | 62y = oS |
Sy = "—’D & ”.; ZO = O\‘ *> 3.9

A= g
Could you use “table” on your calculator to help you find the 21°" term and check your formula?

Write the first five terms of the sequence, find the common difference and write the nth term of the
sequence as a function of n. (explicit formula)

1 1
c) a,=10, ak+1:ak+5 {0 0.5 I n.s 1
d=_ T 2 0.5 4o 0+ (n-D}
0L Oy = Zn *+AS
d a=72, a,., =a, -6 +L il ks <\ ¢y
d: = \jo an = :"14‘ L\{\‘\) {V—J’b)




Do you remember sigma notation? VXu} )

Example 1: Find the partial sum O for the series.

o o)
g an = S YIRS vap 4.13‘4%3%,‘»'3) Z(IO/{_6):"‘\"“\‘-‘!*‘L‘~:+5\§+'._
n=l k=1
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Just finding the terms and adding them up is good for series with a small number of terms. This is not a
good method, however, if we have a large number of terms. Let us see if we can find a short cut!

Make up an arithmetic series with “say" six terms. Then write it backwards under the original. What do
% SO Sum iy

you notice?
3 E: n | S ! 5.9 )
23 \9 < 1\ 3 RACD)
uj vl ! L 3 &
| : Vo because we
2o L L Lo o 2L WL Wod. 2 senes =3
, \ wouwld be av rrgR
= a, *n-) )d
S w(o, “a S (e, ¥ h=0d)
ARITHMETIC SERIES: no= s OR n e 2
Example 2: Find each indicated partial sum.

3 Sio e 2641 5 Sst o 1247 +2+(-3)

k=1 5
S, = o0, +0w) 0= -%
o e " }
Syy = (32 (34-0(=))
Jw = 'O (% +9) 2
— | Sau = -2393
\ = 2395 |




