Precalculus — 10.1 Notes
Sequences

A sequence is a function whose domain is the set of positive integers.

If the domain of f (x)=3x—2 is limited to positive integers, the sequence 1, 4, 7, 10, 13... is generated.

/

We write the above sequence using sequence notation as {a,} ={3n—2}. Here, a is a term in the sequence, and

n is the term number. For example, the tenth term in this sequence would be given by a,, =3(10)—2 =28.

Examples: Write the first five terms of each sequence:
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Note: The term (—1)" makes the odd terms of a sequence negative and the even terms positive. The terms
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(=1)"" or (=1)""' make the even terms negative and the odd terms positive.

Examples: Write down the nth term of the sequence suggested by each pattern.
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The Factorial Symbol
If n>0 is an integer, then the symbol n! is defined as follows:
0!=1 I'=1 2!1=2-1=2 31=3.2-1=6 41=4.3-2-1=24
n!=n~(n—1)'...-3-2~1 n!=n~(n—1)!
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Examples: Evaluate the following:
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Recursive F ormula: A recursively-defined sequence assigns a value to the first term or first few terms, then
specifies the nth term by a formula or equation that involves one or more of the previous terms.

Oz nth tecm (., SPRNIDOS Lexm Neterm 2F

Examples: Write the first five terms of each recursively-defined sequence.

a) @, =3, a,=4-a,, b) a,=-2,a,=n+3a,,
n=3: aazﬁl—a.‘-q—3=l aqza+3a_.‘—a+3(_93:—4{
n=3: Qg :=4-a; =4-lz7 Ay=3+3a5 =2 +3(-4)=—
n=d: aq s d-ay=4-3- | aq =4 +3ag =d4+3(9)--23
n=S As=d-ay=4-1=3 Ag =D+ 34y =5+ 3¢623)" ~6H

¢) a=-1,a,=1,a,=a,,+na,, d) a,=A, a,=ra_,

A= 0+ B0z = - ¢ 3(1) =2 Aa=Va, =¥ A

a"i:aﬂ-"'ﬁ[é(g: f-l-‘f(il-):&] Qg = (ag=r(rﬂ)=rz,4

“5>a3+54q:2+5(q):4} Ay =zVCAz = FC(JA):YJA

e A
Ol ¥V A - Y Y%H - r
Summation Notation 5 Y ( )

The symbol Z (the Greek letter sigma) is an instruction to add up the terms of a sequence. The integer k is
. . . . kmm/‘-"tf: e for seguene
called the index of the sum; it tells you where to start the sum and where to end it. The expression Zak is an
A“ urall k= l‘guhlﬂhshﬂ'

instruction to add the terms a, of the sequence {qa,} starting with k =1 and ending with k = n It is read, “the

sum of a, from k=1 to k=n.”

Examples: Express each sum using summation notation.

A1 aE)-1 (-
e
a) 1+3+5+7+4"+[.:| b) — +£+ 3 St n
e e e"
', (ae-1)

k=1

Examples: Write out each sum.

n 2 n—1 1 , {

a k+1 b = o I _"___
) ;( ) ) 3k+1j 3=+| 3 = oo+ g0
= (1Y + @Y v (340 +_(nr)’ - ,_{ + -;a + 3’3 '*--"‘"'é'T

=2 +3 + 4+ ,r(nﬂ) ’ T
=/‘IT‘i+Ib+...*(m£| ={'-;+J,|—+E‘L;+---4 z"

Properties of Sequences
If {a,} and {b,} are two sequences, and c is a real number, then:

n

. Z(cak)zcal+ca2+...+can:c(al+a2+...+an):czn:ak Zégg = 5-1+5:2+45-3 = ’5<l+9+’5>

k=1 k=1 1)
. ‘ -5214

o Z ak+b Zak+2b B =1

=1
° (ak_bk):zak_zbk
k=1 k=1

o a, =) a —) a, where 1< j<n.

=
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Formulas for Sums of Sequences

5
J Zc ct+c+..+c=cn vl 2=2+2t+3+2 - 2(3)=10
n times K-=l
{4
> n(n+1) K = I4:24-g+4+5+é+?+5+7+10

gk—l+2+3+.“+n— ) él o :L?;_D -

n )(2n+1) 4 9
o DY K=P+2+3+..4n’= n(n+ 6 . S k=172 24374 M

k=1

Py
. Zk3=13+23+33+...+n3{ (2 )} 4{_\ iz 1P et 347 ;[H%QJ: [oo
- ey
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