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% Use recu 9C 1 form
% Use factorial notatic

% Use summation notat

% Find the sum of an infin

) the general term.
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Z ) é‘_) Sctives: Use sequence, factorial, and
\k‘»/ Summation notation to write the terms
' - um of a sequence, and how to find

‘k | e g sum Of an mflnl‘re series

@ An infinite sequence {a,} is a function whose domain is the set of positive
integers. The function values, or terms, of the sequence are represented by

d,, d,, 43, 4y, ... , Qn, ..

@ Sequences whose domains consist only of the first n positive integers are
called finite sequences.
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')\- [Bctives: Use sequence, factorial, and

\k‘”/ Summation notation to write the terms
' - um of a sequence, and how to find

‘k . _ J#®&'sum of an infinite series

@ The graph of alsequénce IS a set of leyc J)erq The graph of the
sequence a_= — is similar to f(x) = — except a sequence only contains the
X X
points whose x-coordinates are positive integers. The domain of the sequence is

the set of natural numbers.
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€_) 8ctives: Use sequence, factorial, and

Wf‘l'l'l ng Tel”ms &' . (o e k‘z) Summation notation to write the terms

. ” | ‘\ Qnd um of a sequence, and how to find
frOm d Geﬂ “dl : ‘L . i sum of an infinite series

@ Write the first four tferms of the sequence whose nth term, or general term, is
given by the explicit formula: @ =2n +5

@ To find the first four terms, replace n in the formula with 1, 2, 3, and 4.

a =2(1)+5=7

a, = 22)+5=09 The first four terms of the

sequence are /7, 9, 11, 13.
a, =2(3)+5 =11

a, =2(4)+5=13
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=" “_) Sctives: Use sequence, factorial, and
k‘z) sSummation notation to write the terms

Writing Terms

from qa Gen - APy \ ‘ nagsum of a sequence, and how o find

2 sum of an infinite series

@ Write the first four terms of the sequence whose nth term, or general term,
is given by the explicit formula: b = 3"

@ To find the first four terms, replace n in the formula with 1, 2, 3, and 4.

b =3'1=3"=3 The first four terms of the
Ssequence are 1, 3, 9, 27.
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; )\ c o] Sctives: Use sequence, factorial, and
‘»/ Summation notation to write the terms

Writing Terms,

Y9 ' p K | 3 _ '\ Qnd um of a sequence, and how to find
From a Gen ibj | ‘l. . . #'sum of an infinite series

@ Write the first four terms of the sequence whose nth term, or general ferm, is

given by the explicit formula: (—1)
Cn ~ 2 1
n

@ To find the first four terms, replace n in the formula with 1, 2, 3, and 4.

(_1)1 | (_1)3 | The first four terms of the
C = = —— c, = = sequence are...
1P+ 2 3+1 10
2 4 1 1 1 1
- :(_1) N :(_1) _ 1 2’5’ 1017
¢ 2241 5 Y441 17

Note the alternating signs.
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)Q 6_) ectives: Use sequence, factorial, and
\@/ Summation notation to write the terms
‘ - um of a sequence, and how to find

Recursion For L as

p ,,..; il '_ A iy
B O 3 ‘k . ie'sum of an infinite series

@ A recursion (recursive) formula defines the nth ’rerm of a sequence as a function
of a previous term.

@ Write the first four terms of the sequence in which a; = 3 and a =2a  +5

a =3

a =2(a)+5=2(3)+5=11
: : The first four terms of the

a, = 2(42) +5=2(11)+5 =27 sequence are 3, 11, 27, 59.

a, =2(a)+5=2(27) +5 = 59
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)*\\ 6‘_) ectives: Use sequence, factorial, and
\k‘”/ sSummation notation to write the terms
‘ - um of a sequence, and how to find

Recursive Forpl®

.
- ..
-t }':' i

2 4 ‘k g #®sum of an infinite series
@Everyone knows thisone .. 112 3,5,8,13,...

@ Write the sequence using recursive notation.

a =1 a, = 1+ nada = a + nothing a=1+1=a, +a
a =2+1=a +a, a =3+2=a, +a,
@ The famous (infamous?) Fibonacci Sequence a =a_ +a_,
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)b 6‘_) sctives: Use sequence, factorial, and
\k‘”/ Summation notation to write the terms
‘ - um of a sequence, and how to find

F W 1 ‘k L ###®sum of an infinite series

@ If nis a positive integer, the notation n! (read "n factorial”) is the product of
all positive integers from n down through 1.

n'=nln-1)(n—-2)s...021
O!=1 0! (zero factorial), by definition is 1.

Factorial Noaf'

11=1
2!=2+1=2
3!1=3.2:1=3

Bl=8e7e6e50e40e3e2e¢1=40320

(2n)! =2n(2n —1)(2n —2)e...e2 1
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z )t “_) Sctives: Use sequence, factorial, and
9/ summation notation to write the terms

. \
IﬂVOlVl ng Fa (“ o aj .. ‘k ' Qnd um of a sequence, and how to find

. i"sum of an infinite series

Finding Terms oF Za¥5ed e Gt

@ Write the first four terms of the sequence whose nth termis a = (n2+01)'
20 20 20 20 20 20 5
o+ 2v 2 B+ 41 24 6
. 20 20 20 10 _ 20 _20 20 l
> (2+1)! 3! 6 3 *(4+1)! 5! 120 6
10 5 1
The first four terms of the sequence are 1(),—,g,g
3
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" ' C_) ectives: Use sequence, factorial, and
Example: Finduvg 18

\k‘”/ Summation notation to write the terms
9- Qnd um of a sequence, and how to find

Sequence I J

‘ . #'sum of an infinite series
2
@ Write the first four ferms of the sequence whose nth termis a = n_'
n.
1> 1 3* 9 9 3
a:_:_:l 03:—: - — = —
S AR 3! 3.2.1 6 2
2° 2
02:—: 4 — 2 024—: 16 ZEZE
et 2-l ‘41 4e342e1 24 3

The first four terms of the sequence are |, 2,2,3
2 3
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6_) ectives: Use sequence, factorial, and

Fin dlng Terms 0 Seq e C ‘\ao ) Surimation notation to write the terms

nadgsum of a sequence, and how to find

‘k g sum of an infinite series

Involving Fagitria ,s/

& Evaluate the factorial

(n+l)!

n! n! n! 1

(n+1)! (n+1)(n)(n—l)(n—2)... (n+l)n! n+1
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)b 6‘_) octives: Use sequence, factorial, and
\k‘”/ Summation notation to write the terms
‘- Qnd um of a sequence, and how to find

‘k 2 sum of an infinite series

@ Write the most likely nth term of the Following sequences using explicit notation.

Finding Terms o Seq e J e

Involving Fagi®rial

013181151"- O:].z—].,3:22—1,8:32—1,15:42—1

a =n°—1
n
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2t 3\ 6_) 2ctives: Use sequence, factorial, and

Summd'l'lO n NO vl Y | /\k" ) _Summation notation to write the terms

‘- Qnd um of a sequence, and how to find

- ‘k _ persum of an infinite series

@ The sum of the first n terms of a sequence is a series.

@ The sum of the first n terms of a sequence is represented by summation notation

Ya=a+a +a +a,...+a  +a +a
/ 1 2 3 4

n-2 n—1 n
i=1

) is the index of summation,
where  p is the upper limit of summation,
1 is the lower limit of summation.
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.’ é‘_) Sctives: Use sequence, factorial, and

Example USln C g u m ( 'hb 9 ) Summation notation to write the terms

& -
N o.l.a.'.| on - ‘ nagsum of a sequence, and how to find

W07 e . iisum of an infinite series

6
@Expand and evaluate the sum: 2“21'2
i=1
Y 2i% = 2(1%) + 2(2%) + 2(3%) + 2(4°) + 2(5%) + 2(6%)
= 2(1) + 2(4) + 2(9) + 2(16) + 2(25) + 2(36)
=2+8+18+32+50+ 72

= 182
Slide 20
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)t ‘?.) ectives: Use sequence, factorial, and
/ summation notation to write the terms

Example: Usm g

4 \ dfSum of a sequence, and how to find
Notation & . § ‘ :
F AW au™

. #®sum of an infinite series

5
@Expand and evaluate the sum: 2(2" — 3)
k=1

i(zk—3)=(21—3)+(22—3)+(23—3)+(2‘*—3)+(25—3)
2 (2-3)+(4—-3)+(8—3)+(16—3) + (32 3)

=—-14+1+5+13+29
= 47

Slide 21
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)\“‘ OIRectives: Use sequence, factorial, and
\ / Summation notation to write the terms
‘ - um of a sequence, and how to find

| k v 1’ 2sum of an infinite series
@ Expand and evaluate the sum: Z( ) /)

251,( ) it= (1) 1 () 2n (<) 3 (1) 4 (1) s
= 1(1) + (1) 2) + (1) 6) + (1) (24) + (1) (120

=1+-2+6+—-24+120

= 101
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)b 4‘_) Sctives: Use sequence, factorial, and
\k‘”/ Summation notation to write the terms
4 ‘ Qnd um of a sequence, and how to find

4 ‘k . #'sum of an infinite series

5
@ Expand and evaluate the sum: 24
=1

Using Summaha Nb’ra o

5
Yb=b+b+b+4+4=4(5) =20
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4‘_) Sctives: Use sequence, factorial, and

\k‘”/ sSummation notation to write the terms
‘ ¥ of sequence, and how to find
. #®sum of an infinite series

an. —ca +¢ca +..+ca +ca
/ 1 2 1 n

n—
=1

=c(a +a,+...+a_+a)

n—1 n
= C a
,Z:; ’ * Revisit slide 17
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)b 6‘_) sctives: Use sequence, factorial, and
\k‘”/ Summation notation to write the terms
‘ - um of a sequence, and how to find

‘k - _ J#®&'sum of an infinite series

d(a+b)=(a+b)+(a +b)+..+(a +b )+(a +b)
=1

— (al + 02 + ... T an_l T an) T (bl T b2 T T bn—l T bn)

] i =1 ) =1
3 Y (a-b)=>a-)b * Revisit slide 18
=1 =1 =1
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)t “_) Sctives: Use sequence, factorial, and
Q) sSummation notation to write the terms

Examples usm roper \

Sums . /. b '\ Qnd um of a sequence, and how to find

. #®sum of an infinite series

@Expand and evaluate

5 5 5
2. (k*=3) =32k -3 =(12+2°+3°+4*+5%)—(3e5)=55-15=40
k=1 k=1 k=1

5 5 5

Z(i+1) =Zi+21 =(1+2+3+4+5)+(1e5) =15+5=20
i=1 i=1 i=1

5 (5 | A (s 5 )

Ya(i+1) =4 (+1)]| =4 Y i+ Y 1| =4(15+5) =80

i=1 \ /=1 J \_i=1 i=1
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')\ " Bctives: Use sequence, factorial, and
\k‘”/ Summation notation to write the terms
‘ - um of a sequence, and how to find

‘k - _ J#®&'sum of an infinite series
n

@ If a;, az, a3, ... is an infinite sequence, then Za/’ =a +a, +..+ta +a

n—1
is the nth partial sum of the sequence. -

@ The nth partial sums of the sequence themselves form an infinite sequence.
This type of infinite sequence is called an infinite series, and is denoted by
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)*\\ 6‘_) ectives: Use sequence, factorial, and
\k‘”/ sSummation notation to write the terms
" Qnd um of a sequence, and how to find

F 4 ‘k 2sum of an infinite series

Series and Pa_rr :dl 1Su

k
@Find the sum of the series 2 /L\
k1 \ 10
°°/1\k /1\1 /1\2 (1\3 /1\4
2 — | =|—|+|—| +|— | +|— | +...
i\ 10)  \10) 10)  10) 10,
1 1 1 1

~ 10 100 1000 = 10000

.1+.01 +.001 + .0001

A111... = !

9
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