Section 11.2: Series

Definition: Given a sequence {a;}, we can construct an infinite series or series
o0 _— e

by adding the terms of the sequence. Z a; =ar+as +a3+ ...

) i=1 )

Definition: The nth partial sun of a series, denoted s, is the sum of the first

—

n-terms. —_
NOTE: If the index starts at : = 1 then

n
Sp= a;=a1+a+..+an

i=1
51 =ay
89 = §1 T a2 = a1 +ag
83 = 89 +ag = aq +ay + ag
sS4 =383t a4 =a] +a2 +a3+aq
sy =S84 +as =a1+ayt+a3z+ag+aj

- - OL 1 e / _// “’ v

Example: Find the &y for the series: > = - T . 1
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How To Shift a Series:

[s ] 2i
1
Example: Adjust the series E 10 (g so that the index will now start at i=1.
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Definition: Let ) a; be a series with s,, being the nth partial sum of this series.

If the sequence (;?lpal‘tial sums {s, } converges to s, i.e@hen we say
that the series i a; converges to s ;ha-t the series has a sum of s, 3 a; = s. If
[ i=1 ) i=1
{sn} does not converge, then the series 2 a; is said to be divergent.
-
n | a, n | sy
1 4[1 > 1 |40
2 |8 — 2 | 48
318/5=16 31496 = S.193
4 | 8/25 =0.32 4 | 49.92
5 | 8/125 = 0.064 5 | 49.984
6 | 8/625 =0.0128 6 | 49.9968
7 | 8/ 3125 = 0.00256 7 | 49.99936
8 | 8/15625 = 0.000512 8 | 49.999872
0 | 8/78125 = 0.0001024 9 | 49.9999744
10 | 8/390625 = 0.00002048 10 | 49.99999488
Theorem: If the series io:la.@ is convergent, then lim a; =0
i=1 i—+oo
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o0
Test for Divergence: If lim a; # 0 or DNE, then the series Y a; is divergent.
1—00 i=1

I

Example: Which of these series DO NOT have a chance at being convergent?

Miy o r~é,y
o0 l ~ = 0D not V-

A % ﬂ/"' ,‘/3 (W n?
n=1
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Example: The series ) a; has a nth partial sum given by s,,. Will the series con-

=
verge or diverge? Find the formula for the a, term.

(.W gn = L/\s.-

- 3n+5

n

S
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= 1
X Example: Determine if the Harmonic series| >~ —. fonverges or diverges.
n=1 1
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Example: The geometric series may be defined in a variety of methods.

o0
Z ar"._l =a+ar—+ ar? + ar® + ...

n=1

o0
Z ar =a+ar+arl+ar’+ ...
n=0

o0
Z ar" T =aq +ar + a-r2 + ar? + ...

n="T7 —~

—_—

=

w@ '\£ \‘(\L\
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Proof of the Geometric Series:

Consider the parital sum of the first n terms.

S, = Z ar* ' =a+ar+ar+ar + ... +ar!

k=1

Multiply S, by r to get: rS, = ar + ar’ +ar® + ...+ ar"

Now compute S,, — rS,, and then solve for S,

S, —1rS, =a—ar"

(1-7)S,=a—ar"

S =
" 1—7r
ia

mp l —_—

Sum= lim S, = lim a . _
n—oo n—oo el
DNFE

e

~(< (L (

if |r| <1
——————

if [ > 1
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Theorem: If ¥ a, and ) b, are covergent series, then so are the following series
g . g

Y ca, =c)_ a, (where c is a constant)

E(an+bn)zzar1+zbn > /)J‘-K.

v

E({In - bn) = Ean _Ebn
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Example: Determine if these series are convergent or divergent. If the series is
convergent, then give the sum of the series.

4 16 64

1 >
(D (R

[rl~, |
A2l

S.\AC(

e %S /’V'

Ch-11-2 Page 9






2l ™

2\

Ch-11-2 Page 11



Ch-11-2 Page 12



5 (5) L - 7) Rl =
oo The "o
ﬂee/ /‘*f”—”"”’ [ iy oe /:ﬂ__n’bf PNY.
g

{A}’lﬂ
+L(ﬂ-3) SN B
4 /n(nzz,ﬁ = Jaln-1) (- N-2
4 Wa=1) - INED jen-

+ )n/n)“/f‘//'“> 2= M

= N-2

— Jnln )

L onV.



" 2
1 1 -
}}2(,_3_7) - 1 :ﬁ,{
. |
L . 4 r £
FNJ”A"""’ =) 3 1 i ﬂ[3 S 3
L 1 Az Y /L_
,), _ -
: :l +"”I n-¢ "-n—1
_L - = ij{ =
- R
v b- A 'E1” S =S 420
L’ 7
Lo _
L oL l7 = Yhe A -
¢
, L | |
()m‘w\ e = | K5 = =, =
G +r 2
(o (WL‘ S ] + 5 z >

Ch-11-2 Page 14



. }/{ /efw;ﬂ/'mp
[;]Z'..,.- F1) _ s
i—1 %-l p n—2
7 &5 A= | g } 12172
5/\ - e - ’ Y y
) %
5/3 Q& y £ n o -e o
4 e — e AL 7~ f
> 5/
S A % 2 |
y e —e 0 re —¢ Az n
7 s
S.= & - e
£ ). . s
_ LIV" en — & 6 ’é
L,W‘ §n .5/
N> A = } — &

Ch-11-2 Page 15



Page 15

Example: Use a geometric series to express 0.14 as a ratio of integers.

Ty o= MY
v 4 00037”/ + ,DDDDOO/"/ ¥+ ..
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Example: Find the values of 1 so that Z(;lr —5)™ will converge. Find the sum for

n=1
those values of x.

3
(gp-s) +(0es) + () 2
4 v ar®
’ Con V ’l /(}é’
- Y =%
4z l%x«ffél
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